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1.0 INTRODUCTION 

This Data Summary Report (DSR) was prepared by MWH Americas, Inc. (MWH) on behalf of P4 
Production, LLC (P4), in accordance with the requirements of the Administrative Settlement 
Agreement and Order on Consent/Consent Order for Remedial Investigation/Feasibility Study 
(2009 CO/AOC; USEPA, 2009). The 2009 CO/AOC is a voluntary agreement between P4 and the 
United States Environmental Protection Agency (EPA), the Idaho Department of Environmental 
Quality (IDEQ), the United States Department of Agriculture, Forest Service (Forest Service), the 
U.S. Fish and Wildlife Service (U.S FWS), the United States Department of the Interior (DOI), 
Bureau of Land Management (BLM), the Shoshone-Bannock tribes (Tribes), collectively referred to 
as the Agencies and Tribes or A/Ts. This DSR supports the comprehensive mine-specific Remedial 
Investigation/Feasibility Study (RI/FS) that is being conducted at P4’s three historic phosphate 
mines: Ballard, Henry and Enoch Valley mines, collectively known as the “Sites”.  Within this DSR, 
data are presented with little to no interpretation as the combined data set for each Site will be 
evaluated later in the individual Ballard, Henry, and Enoch Valley Mine Site RI Reports. 

This DSR documents the most recent sampling rounds conducted at P4 in 2010/2012 and includes 
descriptions of the field activities conducted and summarizes the results from those sampling 
efforts. Figure 1-1, General Location Map, depicts the footprint of each Site and its geographic 
relationship with the other Sites.  Summarized field activities include surface water and groundwater 
sampling rounds for 2010 and 2012 along with several other investigations that were completed in 
2010 to address identified data gaps. 

The 2010 activities included installation of monitoring well MMW037, installation and sampling of 
direct-push boreholes, and sediment and riparian soil sampling in conjunction with select surface 
water sampling along riparian corridors throughout the Sites.  The only activity conducted in 2011 
was an investigation conducted at the Ballard Mine in the “shop” area.  This investigation and its 
results are presented in a stand-alone report that will be attached to the Ballard Mine RI Report 
when it is submitted later in 2013. 

1.1 Report Description and Objectives 

This report is intended to fulfill the requirements for reporting data consistent with a 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) RI and Task 
3c of the Statement of Work (SOW) attached to the 2009 CO/AOC.  Consistent with the SOW, this 
DSR documents the investigative activities that were conducted during the 2010 and 2012 field 
seasons in Section 2, provides site summary data in Section 3, and complete data packages and field 
forms (in the appendices).  The purpose and objectives of the 2010/2012 RI activities are further 
discussed below. 

1.1.1 2010 Surface Water and Groundwater Sampling 
The objectives, methods, and procedures for surface water monitoring conducted in 2010, and 
reported herein, are presented in the Final Revision 2 - 2009 and 2010 Surface Water Monitoring Sampling 
and Analysis Plan (2009/2010 Surface Water SAP; MWH, 2009a). The purpose of the 2009/2010 
Surface Water SAP was to define the network of relevant surface water stations and analytical 
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parameters for an interim monitoring plan that would provide an annual assessment of surface water 
conditions downstream of potential sources associated with the Sites. The surface water data 
collected under this plan also supported the ongoing groundwater characterization and refinement 
of the hydrogeologic conceptual models for the Sites. 

Characterization of groundwater at the Sites has been conducted in a phased approach since 2004.  
The objectives, methods, and procedures for groundwater monitoring conducted in 2010, and 
reported herein, are presented in the Final Revision 2 - 2010 Groundwater Monitoring Memorandum (2010 
Groundwater Memo; MWH, 2010a). Ongoing monitoring of contaminants of potential concern 
(COPC) concentrations and piezometric conditions in monitoring wells and specific Site seeps and 
springs was needed to complete characterization of the nature and extent of COPCs in groundwater.  
The groundwater data collected under the 2010 Groundwater Memo supports the RI/FS evaluation 
and refinement of the hydrogeologic conceptual models of the Sites.  Because substantive 
components of the 2010 groundwater monitoring program (including the Data Quality Objectives 
(DQOs) and methods and procedures) were the same as the 2009 groundwater monitoring program, 
the 2010 Groundwater Memo referenced the Final Revision 3 - 2009 Groundwater Monitoring Sampling 
and Analysis Plan (2009 Groundwater SAP; MWH, 2009b) for: 

 Specific DQOs as well as the  

 Field sampling plan (FSP), 

 Quality assurance project plan (QAPP), and 

 Health and safety plan (HSP). 

1.1.2 2010 Monitoring Well and Direct-Push Borehole Installation Program     
The objectives, methods, and procedures for the monitoring well and direct-push boreholes installed 
in 2010, and reported herein, are presented in the Final Revision 1 - 2010 Monitoring Well and Direct-
Push Borehole Installation Program Sampling and Analysis Plan Addendum (Direct-Push SAP; MWH, 2010b). 
This Direct-Push SAP Addendum was prepared in conjunction with, and was attached as Appendix 
D3, to the Final Revision 2 - Remedial Investigation/Feasibility Study Work Plan for P4’s Ballard, Henry and 
Enoch Valley Mines (P4’s RI/FS Work Plan; MWH, 2011). The well and direct-push borehole 
locations were selected to address identified data gaps at the Sites.  Table 1-1, Data Gap Action 
Summary, summarizes the data gaps discussed above and the associated actions and outcomes as 
originally documented in Tables 4-11 through 4-13 and Sections 4.4.1.1, 4.4.1.2, and 4.4.1.3 of the 
P4’s RI/FS Work Plan. 

Direct-Push Borehole Investigation - The main objective of the 2010 direct-push investigation 
was to complete the nature and extent delineation of COPCs in the shallow alluvial aquifer adjacent 
to the Sites. This activity specifically focused on sampling shallow alluvial groundwater at two of the 
Sites – two areas at the Ballard Mine and at a single area at the Henry Mine.   
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Monitoring Well Activities - The main objective of the monitoring well installation activity was to 
install a single monitoring well (MMW0037) at a key location within the Dinwoody Formation, at 
the Enoch Valley Mine. The Dinwoody Formation is assumed to be located stratigraphically 
beneath the basalt and so would be found underlying the basalt in this location. The data gap is 
related to the possible lateral transport of COPCs from the mine waste rock into the Dinwoody 
Formation, which is found beneath the waste rock dump at the Enoch Valley Mine.  In addition, the 
conceptual hydrogeologic contaminant transport model suggests that an upward gradient from the 
Dinwoody Formation into the overlying basalt may be present which would limit the vertical 
transport of COPCs from the basalt into the Dinwoody. The new monitoring well addressed both 
of these data gaps which were identified in P4’s RI/FS Work Plan. 

1.1.3 2010 Riparian Soil / Sediment / Surface Water Investigation 
The objectives, methods, and procedures for the sediment and riparian soil sampling and collection 
of surface water samples in select locations along the riparian corridors in 2010 and reported herein, 
are presented the Final Revision 1 - Supplemental Sediment and Riparian Soil Sampling and Analysis Plan 
(Riparian SAP; MWH, 2010c). This SAP was prepared in conjunction with, and was attached in 
Appendix D1 of P4’s RI/FS Work Plan. The Riparian Field Sampling Plan (Riparian FSP) is an 
attachment to the Riparian SAP. Results reported in this DSR address data gaps identified during 
the preparation of the P4’s RI/FS Work Plan. Much of the work completed prior to 2010 focused 
on upland soil and sediment sampling; however, several of the metal analytes that were detected in 
soils throughout the Sites were not analyzed in sediment during those earlier investigations (refer to 
Table 1-1 in the Riparian SAP). Therefore, the primary reason for the proposed 2010 supplemental 
sediment and riparian soil sampling was to fill these data gaps based on lack of specific metals data 
(e.g., arsenic). Table 1-1, Data Gap Action Summary, summarizes the data gaps discussed above and 
the associated actions and outcomes as originally documented in Tables 4-11 through 4-13 and 
Sections 4.4.1.1, 4.4.1.2, and 4.4.1.3 of P4’s RI/FS Work Plan. 

1.1.4 2012 Surface Water and Groundwater Sampling 
The objectives, methods, and procedures for surface water and groundwater sampling conducted in 
2010, and reported herein, are presented in the A/T-approved technical memorandum entitled 2012 
Surface and Groundwater Monitoring Programs - Final  Revision 2 (2012 Surface Water and Groundwater Memo; 
MWH, 2012). The objectives of the 2012 water monitoring program were the same as the 2010 
monitoring programs, described above in Section 1.1.1, with a few changes that are detailed in 
Section 2.2. 

1.2 Report Organization 

The content of this DSR is as follows: 

 Section 1 – Introduction 

 Section 2 – Summary of 2010 and 2012 Field Activities 
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 Section 3 – Summary of 2010 and 2012 Analytical Results by Mine Site 

 Section 4 – References 
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2.0 	 SUMMARY OF 2010 AND 2012 FIELD ACTIVITIES 

This section discusses investigation and data collection activities during the 2010 and 2012 field 
programs. As presented in Section 1, these investigations include:  

1) 	 Surface water and groundwater sampling,  

2) 	 Monitoring well and direct-push borehole installation and sampling,  

3) 	 Riparian soil and sediment sampling in addition to collection of surface water samples in 
select locations along riparian corridors.   

Detailed evaluation of the data is reserved for the individual Site RI Reports and not presented 
herein. A summary of analyte exceedances in each program, organized by individual mine Site, is 
provided in Section 3.0. All field activity forms (including soil boring logs, monitoring well 
installation and development forms, field sampling forms, chains of custody, sampling field note 
book copies, sampling parameter measurements and any other relevant field data) and field notes are 
provided in Appendix A. 

2.1 	 2010 Surface Water and Groundwater Sampling 

Surface water and groundwater monitoring was conducted during the spring and fall of 2010. The 
surface water and groundwater sample locations for each of the mine sites are shown on Figure 2-1 
(Media Sample Locations Ballard Mine Site), Figure 2-2 (Media Sample Locations Enoch Valley Mine Site) and 
Figure 2-3 (Media Sample Locations Henry Mine Site). 

The total number of surface water and groundwater samples collected during the Spring 2010 
sampling event (between May 13 and May 25, 2010) were: 

 Ballard Mine: 12 surface water and 27 groundwater samples    

 Enoch Valley Mine: six surface water and 13 groundwater samples     

 Henry Mine: four surface water and seven groundwater samples 

Fall 2010 (September 14 and September 17, 2010) surface water and groundwater sampling totals 
were: 

 Ballard Mine: three surface water and four groundwater samples    

 Enoch Valley Mine: no surface water and three groundwater samples    

 Henry Mine: two surface water and one groundwater samples    

Surface water samples were collected using the protocols outlined in SOP-NW-9.1, Collection of 
Surface Water Samples. Surface water flow measurements were collected according to the methods 
presented in SOP-NW-9.2a, Surface Water Flow Measurements Using Man-Made Portable Devices or 
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Estimation Techniques. Both of these Standard Operating Procedures (SOPs) are included in the 
2009/2010 Surface Water SAP. 

Groundwater samples were collected using the protocols outlined in SOP-NW-5.3, Collection 
Groundwater Quality Samples and the SOP Low Stress Purging and Sampling Procedures for the Collection of 
Groundwater Samples from Monitoring Wells. Both of these SOPs are included in the 2009 Groundwater 
SAP. There were no significant deviations from the 2009/2010 Surface Water SAP and the 2010 
Groundwater Memo that occurred during the 2010 field program.   

Summaries of groundwater and surface water COPC exceedances based on the appropriate 
regulatory standards for the 2010 program are provided in sections 3.3 and 3.4.   

2.2 2012 Surface Water and Groundwater Sampling 

Surface water and groundwater monitoring also was conducted in the spring and fall of 2012.   

The surface water and groundwater sample locations for each of the mine sites are shown on 
Figures 2-1 (Ballard), 2-2 (Enoch Valley) and 2-3 (Henry). 

The total number of surface water and groundwater samples collected during the Spring 2012 
sampling event (between May 8 and May 16, 2012) were: 

	 Ballard mine: 14 surface water and 22 groundwater samples 

	 Enoch Valley mine: six surface water and 14 groundwater samples  

	 Henry mine: four surface water and six groundwater samples  

	 Select background locations: four surface water and one production well groundwater 
sample 

All groundwater locations sampled in the fall were agricultural or domestic wells.  The total number 
of surface water and groundwater samples collected during the Fall 2012 sampling event (between 
September 17 and September 19, 2012) were:      

	 Ballard mine: one surface water and no groundwater samples  

	 Enoch Valley mine: no surface water or groundwater samples  

	 Henry mine: two surface water and no groundwater samples  

	 Select background locations: nine agricultural and domestic well groundwater samples  

Surface water samples were collected using the protocols outlined in SOP-NW-9.1, Collection of 
Surface Water Samples. Surface water flow measurements were collected according to the methods 
presented in SOP-NW-9.2a, Surface Water Flow Measurements Using Man-Made Portable Devices or 
Estimation Techniques. Both of these SOPs are included in the 2009/2010 Surface Water SAP. 
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Groundwater samples were collected using the protocols outlined in the 2009 Groundwater SAP and 
the SOP-NW-5.3, Collection Groundwater Quality Samples and the SOP Low Stress Purging and Sampling 
Procedures for the Collection of Groundwater Samples from Monitoring Wells.  Both of these SOPs are included 
in the 2009 Groundwater SAP. 

Summaries of groundwater and surface water COPC exceedances based on the appropriate 
regulatory standards for the 2012 program are provided in sections 3.3 and 3.4.   

Surface Water - The 2012 surface water monitoring program mimicked the 2009/2010 program 
described above in Section 2.1 with the following differences: 

	 Headwater streams, seeps, and springs (Surface Expressions of Groundwater [SEGW]) were 
included in the 2012 surface water monitoring program.  Sample locations characterized as 
SEGW locations originally were included as groundwater locations in the 2010 Groundwater 
Memo. Because the sampling methodologies for the SEGW locations are very similar to the 
surface water locations, all SEGW locations from the 2010 Groundwater Memo were included 
in the list of surface water stations. 

	 For the SEGW stations discussed in bullet #1 above, the primary difference in the analyte 
lists between the 2010 groundwater monitoring program and the 2012 surface water 
monitoring program was the analysis of total and dissolved cadmium and vanadium.  In 
2010, these SEGW stations were in the groundwater program and were sampled for total 
fraction for cadmium and vanadium. Groundwater samples typically are analyzed for total 
metals because the screening criteria (e.g., maximum contaminant levels [MCLs]) use total 
(unfiltered) metals analysis.  However, for the 2012 samples collected from these locations 
(now in the surface water program) were analyzed for dissolved constituents.  Surface water 
screening criteria are based on the dissolved fraction and as a result, it was necessary to 
analyze for dissolved cadmium and vanadium in 2012.  Analyte tables from applicable 2010 
and 2012 work plans are provided in Appendix B for comparison. 

  Dissolved iron and chloride were removed from 2012 list of surface water analytes because 
sufficient data for these analytes existed to support geochemical characterization of water 
types without the collection of additional data for these two constituents.  The 2012 surface 
water analyte list table, from the 2012 Surface Water and Groundwater Memo, is provided in 
Appendix B. 

	 Select background stations (MST048, MST093, MST226, MST274, and MST275) were 
included in the 2012 surface water monitoring program.  The data from these stations 
initially were evaluated as background locations as presented in the Background Level 
Development Technical Memorandum (MWH, 2013). Stations MST226, MST274, and MST275 
later were removed from the list of background sampling locations following a field trip 
conducted on June 27, 2011 during which these locations were evaluated and later dropped 
as background stations. 
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Groundwater - The 2012 groundwater monitoring program mimicked the 2009/2010 program 
described above in Section 2.1 with the following exceptions: 

	 SEGW (i.e., headwater streams, seeps, and springs) were moved in 2012 from the 
groundwater program to the 2012 Surface Water Monitoring Program as discussed above. 

	 In 2010, groundwater collected from wells was analyzed following a primary, regular, or 
expanded list of analytes (see Table 2 of the 2010 Groundwater Memo). With the exception of 
MMW037, installed in 2010, groundwater monitoring wells (2009 and older) and direct-push 
borehole wells were sampled for the primary analyte list in spring 2012, as they had been 
sampled and analyzed at least once for the expanded and regular list of analytes (see Sections 
3.1 and 3.2 of the 2010 Groundwater Memo). Please note MMW037, based on 2012 analytical 
results (i.e., detections below the regulatory standards) will be sampled for the primary list 
only during the 2013 sampling event. 

	 In addition in 2012, total manganese was added to the primary list, but was re-evaluated in 
2013 based on the 2012 sampling results and has been included in the 2013 long-term 
monitoring program. However, analysis for total manganese will be re-evaluated based on 
future sampling results to determine if continued monitoring of total manganese is 
warranted. 

	 MMW024 and MMW026 at the Enoch Valley Mine were added back to the list of 
monitoring wells sampled as part of the 2010 Groundwater Memo. MMW026 currently is 
proposed as a background well location and MMW024 is needed to monitor possible 
constituents in the Dinwoody Formation. 

	 Agricultural, domestic, and production wells that have been proposed as background wells 
were sampled once in the fall of 2012 (MAW001 - MAW007 and MDW001- MDW006).  
These wells were sampled for the regular analyte list.  The P4 production well MPW019, also 
was sampled in spring 2012. 

2.3 2010 Monitoring Well and Direct-Push Borehole Installation Program 

This program consisted of two field activities, the direct-push groundwater sampling at Ballard and 
Henry Mines and the installation of a single monitoring well (i.e., MMW037) at a key location within 
the Dinwoody Formation at the Enoch Valley Mine.   

For each of these programs, the data collected and any significant deviations from the planned work 
are described in this section.  Evaluation of the data will be conducted in association with adjacent 
relevant data in the RI Reports for the individual Sites. 

2.3.1 Direct-Push Groundwater Sampling 
A total of 14 direct-push boreholes were advanced in the alluvial deposits underlying surface soils at 
the Ballard and Henry mines between August 17 and August 19, 2010 to collect shallow 
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groundwater. Groundwater in the areas covered by these direct-push boreholes had not been 
characterized to a level satisfactory for decision making as identified in P4’s RI/FS Work Plan. Nine 
(9) of the direct-push boreholes, BH159-166 and BH172, were installed at Ballard Mine and five (5) 
direct-push boreholes, BH167-171, were installed at Henry Mine.   

The boring locations are on the northwest and southwest corner of Ballard Mine, and at Henry Mine 
near the south Henry mine pit and waste rock dump MWD090.  Because only small areas of the 
alluvial systems within Ballard and Henry Mines required further delineation, it was not necessary to 
install pre-packed or “microwells” which had been installed during previous P4 direct-push 
programs. The locations of these boreholes are shown on Figures 2-1 and 2-3.   

The equipment used for the activity was a Geoprobe™ 6620DT operated by Earth Probe 
Environmental of Bountiful, Utah. Boreholes were cored and logged down to sample depth 
(between 10 and 30 feet below ground surface [ft bgs]) using the dual-tube sampling method 
(ASTM, 2005) where samples were extracted in an inner core tube while an outer tube was left in 
place. Groundwater samples then were collected by extracting the inner sampling tube and allowing 
the outer tube to fill with water. The groundwater samples were collected, almost immediately after 
exposing the groundwater bearing zone, using “one-time use” polyethylene tubing lowered into the 
hole and a peristaltic pump at the surface to lift the groundwater.   

All of the groundwater samples were field filtered as the groundwater was extracted from the 
borehole using the peristaltic pump mentioned above and an in-line disposable 0.45 micron filter.  
The filter was placed on the pump discharge line, prior to filling the sample containers.  The only 
exception to these procedures was at boring BH162 where a temporary well screen and riser were 
installed and left in the borehole overnight to allow for a sufficient water volume to collect in the 
temporary well. A groundwater sample then was collected the following day using the method 
described above.  Of the 14 direct-push boreholes, four were dry (BH163, BH165, BH168, and 
BH170) and BH162 was slow to fill prior to sampling. 

A field geologist prepared geologic and well completion logs, observed and documented the drilling, 
and collected groundwater samples and select soils from the saturated zone of each core sample, 
which then were stored in a secure location provided by P4.  These soil samples were collected so 
that if hydraulic characteristics or grain size of the shallow aquifer in these locations were needed at 
a later date they can be evaluated.   

After drilling and sampling were completed, each borehole was filled with granular bentonite to 
above the water table and the ground surface around each borehole was restored to grade.   

Table A-1 in Appendix A presents the direct-push borehole drilling location details. The direct-push 
soil boring logs completed in the field also are located in Appendix A.  A summary of the direct-
push groundwater sampling results for each Site is provided in Section 3.5.1.  
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2.3.2 Monitoring Well Installation and Groundwater Sampling 
One new monitoring well, MMW037, was installed at Enoch Valley Mine between September 15 
and September 20, 2010. MMW037 was drilled adjacent to MMW036, which is installed in the 
basalt, to create a well pair for monitoring the vertical gradient in the aquifer.  Drilling and 
installation of the new well was conducted by A.K. Drilling, Inc. using a dual-rotary drill rig.  The 
locations of the existing MMW036 and new MMW037 are shown on Figure 2-2.  A summary of 
MMW037 installation and sampling results is provided in Section 3.5.2.  

2.3.2.1 Well Installation and Development Procedures 
A MWH field geologist supervised the drilling operations and prepared drilling logs noting lithology, 
sampling interval, and other pertinent information.  Chip samples were collected approximately 
every five feet and stored in chip boxes.  Large chip collections of approximately one pound were 
collected at first groundwater and every ten feet thereafter until the bottom of the boring was 
reached. These large samples were archived for possible future testing.  The groundwater 
monitoring well installed during this investigation was constructed according to the Idaho 
Department of Water Resources (IDWR) guidelines and as described below.   

A field geologist monitored all well installation procedures performed by the drilling company and 
recorded dates and times of the drilling events (e.g., first indication of groundwater, changes in rock 
type). Monitoring well MMW037 was installed by drilling an 8-inch diameter borehole while 
advancing temporary 8-inch steel surface or conductor casing to a depth of 15.5 ft bgs.  As the 
borehole was advanced beyond the bottom of the conductor casing and towards the target depth, 
the rock type being drilled through was logged and the water bearing intervals were identified.  The 
well was screened in the targeted Dinwoody Formation at a depth of 302-292 ft bgs, and completed 
using 4-inch diameter, flush-threaded PVC casing that extends to approximately four feet above the 
ground surface. Centralizers were placed at 302 and 289 ft bgs.  Schedule 40 PVC was used for the 
0.010 machine-slotted well screen and riser pipe.  Carmeuse™ 20/40 silica sand and Cetco ® 

Puregold Medium bentonite chips were added to the annular space as needed to properly complete 
the well. A twenty foot section of 8-inch-diameter steel casing was left in the ground, with 
approximately four and a half feet remaining above ground as a protective monument.  Table A-2 in 
Appendix A presents well construction details.  The drilling log, development log, and well 
completion diagram also are in Appendix A. 

Well MMW037 was developed on September 23, 2010 by A.K. Drilling, Inc. with oversight 
provided by AMEC. Because the final depth of MMW037 was too deep to allow use of manually 
deployed equipment, the well was developed using air lift methods with a tremmie pipe following 
the standard development procedures. 

2.3.3 Work Plan Deviations 
Deviations from the Direct-Push SAP that occurred during the 2010 field program are discussed 
below. These deviations were due to equipment availability or schedule limitations.  None of the 
deviations are believed to have any effect on data quality or the project objectives.   
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2.3.3.1 In-House Well Development and Sampling 
MWH did not oversee the development or initial sampling of MMW037, which was completed by 
A.K. Drilling, Inc. with oversight provided by AMEC and Monsanto Personnel on September 23, 
2010. Because of scheduling, Monsanto had the development oversight completed by Monsanto 
Personnel and AMEC, who were on-site for other drilling activities.  The development and sampling 
were completed using the standard sampling and development procedures.       

2.3.3.2 Hydraulic Conductivity Testing 
The hydraulic conductivity testing for MMW037 was not completed because of personnel and 
equipment availability. This testing will be conducted before the Enoch Valley RI Report is 
completed. 

2.4 2010 Riparian Soil / Sediment / Surface Water Investigation 

Stream sediment, pond sediment, riparian soil, and steam and pond surface water samples were 
collected at 22 unique sampling locations. Not all sample media (i.e. riparian soil, stream and pond 
sediment, and stream and pond surface water) were collected at each location.  The rationale for 
samples type and number that were collected at each location is discussed in Section 3.1 of the 
Riparian FSP and Table 2-2 of the Riparian SAP. This program, the data collected from it, and any 
significant deviations from the planned work are described below.  A summary of sampling 
locations, media collected, and number of samples collected at each location is provided in Table 2
1, 2010 Riparian Soil, Sediment and Surface Water Sample Count Summary. A summary of riparian surface 
water sampling exceedances of COPC screening levels are provided in Section 3.6.  

2.4.1 Riparian Soil Sampling 
Thirty five (35) riparian soil samples were collected within and adjacent to the Ballard, Enoch Valley, 
and Henry mines between September 28 and October 6, 2010 (see Table 2-1).  The following 
riparian soil samples were collected: 

	 Fifteen (15) samples were collected along seven stream locations at Ballard Mine (MST066, 
MST067, MST089, MST092, MST095, MST272, and MST273).   

	 Two samples were collected along one stream channel at Enoch Valley Mine (MST131).   

	 Two samples were collected along one stream channel at Henry Mine (MST053).   

	 Sixteen (16) samples were collected along four stream locations at select background areas 
(MST093, MST274, MST275, and MST277). 

Riparian soils are defined as sediments deposited within the riparian zone (interface between the 
adjacent land surface and the stream) and are often deposited during higher water/flood conditions 
in the spring of the year. Where sediment samples were collected (detailed in Section 2.4.2), riparian 
soil samples also were collected from each stream bank.  The locations of these riparian soil samples 
are shown on Figures 2-1 (Ballard), 2-2 (Enoch Valley), and 2-3 (Henry). 
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The riparian soil samples were collected from each bank (e.g., the depositional bank and the 
erosional bank) regardless of whether the defined stream channel was greater than or less than 5 feet 
in width. A composite sample from each bank was collected perpendicular to the channel along a 
minimum 2-foot span beginning at the bank and continuing at 1-foot intervals until three sample 
increments had been collected for compositing.  Each sample increment was collected from 0–6 
inches below ground surface. If there was an obvious bench at a stream sample location; the three 
individual samples for compositing were spaced evenly across the bench.   

Individual riparian grab samples (for the three part composite sample) were collected by carefully 
removing the top layer of soil to the desired sample depth (i.e., six inches) using a decontaminated 
stainless steel spoon. Compositing of the three riparian soil grab samples was similar to the 
sediment samples as described below in Section 2.4.2.  Larger debris were removed from each 
sample that was collected prior to mixing. The composite riparian soil was mixed in a 
decontaminated stainless steel bowl, and then placed in a heavy duty, 1-gallon Ziploc® storage bag. 
Soil samples were collected using the protocols outlined in SOP-NW-7.2, Collection of Soil Samples. 
This SOP is located in Appendix A of the Riparian FSP. 

The MWH field team collected the samples, decontaminated sampling equipment, labeled all 
samples and corresponding paper work, and prepared sample containers and coolers as outlined in 
Section 3.0 and 4.0 of the Riparian FSP. 

A summary of the 2010 riparian soil sampling results, by Site, is provided in Section 3.6.   

2.4.2 Stream and Pond Sediment Sampling 
Fifty-six (56) sediment samples were collected within and adjacent to the Ballard, Enoch Valley, and 
Henry mines between September 28 and October 6, 2010 (see Table 2-1).  The following sediment 
samples were collected: 

	 Eight samples were collected from seven stream stations at or near Ballard Mine (MST066, 
MST067, MST089, MST092, MST095, MST272, and MST273).   

	 Twenty-five (25) samples were collected from one stream channel and six pond locations at 
or near Enoch Valley Mine (MST131, MSP017, MSP018, MSP020, MSP021 MSP023, and 
MSP031).   

	 Fifteen (15) samples were collected from one stream channel and three pond locations at or 
near Henry Mine (MST053, MSP014, MSP015, and MSP016).   

	 Eight samples were collected along four stream channels at select background areas 

(MST093, MST274, MST275, and MST277). 


Sediment samples were collected within stream channels or pond locations and their results will be 
used during the RI report to evaluate nature and extent of COPCs, and for the ecological and 
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human health risk assessments at each Site. The locations of these stream and pond sediment 
samples are shown on Figures 2-1 (Ballard), 2-2 (Enoch Valley), and 2-3 (Henry). 

The stream sediment and pond sediment sampling procedures vary from each other and the 
descriptions of how these samples types were collected during the 2010 field investigation are 
detailed below. 

	 Stream Sediment: Three-point composite sediment samples were collected at the specified 
stream monitoring stations listed on Table 2-1.  Samples of sediment were collected along 
transects located perpendicular to the stream channel and individual grab samples that were 
used for compositing were collected from 0-4 inches below the surface of the sediment. 
One three-point composite sediment sample was collected per transect in headwater 
locations, where the stream channel is narrow (less than 5 feet wide) and the riparian zone is 
marginal to non-existent. However, in downstream locations, where a defined stream 
channel greater than 5 feet wide and riparian corridor exists along the stream, two composite 
sediment samples were collected per transect, depending on the physical conditions at each 
location. 

The three sediment samples for compositing were collected approximately from the mid
point of the narrow channels (i.e., less than 5 feet wide).  Where the channels were wider 
than five feet, the channel was divided in half, and two composite sediment samples were 
collected from each half of the stream channel.  These samples were collected by grabbing 
three equally spaced samples from the stream bottom in each stream segment for 
compositing. The three sample increments were collected using a decontaminated stainless 
steel spoon. To help prevent bags from ripping, large debris were removed and shaken 
lightly to dislodge sediment that had adhered to the surface of the debris, and then discarded 
before the remaining sediment was placed into the decontaminated stainless steel bowl for 
mixing. 

After mixing, each composite sediment sample was placed in a heavy duty, 1-gallon Ziploc® 

storage bag. These composite samples were double-bagged to prevent leakage and excess air 
was purged from the bags to prevent bursting during transport. Sediment samples were 
labeled and handled following the sample handling protocols described in Section 4.0 of the 
Riparian FSP.  The protocols were outlined in the SOP-NW-9.3, Collection of Sediment Samples 
and as described above.  This SOP is located in Appendix A of the Riparian FSP. 

	 Pond Sediment: Pond sediment samples were collected at the specified pond monitoring 
stations listed on Table 2-1. At each sediment sample location, sediment was collected from 
the top approximately four inches of the sediment column.  Three to five composite 
sediment samples were collected at each pond location depending on the size of the pond as 
described below.  

 Ponds <0.5 acres – 3 sediment samples were collected 

 Ponds between 0.5 and 3 acres – 4 sediment samples were collected 
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 Ponds > 3 acres – 5 sediment samples were collected 

The ponds were accessed by wading and sampled using a Widco® 2424 Hand Corer 
sampling apparatus. Pond inlets, areas adjoining mine waste dumps, etc. were targeted for 
the initial sample in each pond, in an attempt to collect sediment from the most impacted 
portion of the selected ponds. The other sediment samples were distributed at 
approximately equal intervals across the pond.  The approximately top four inches of each 
sample was removed from the corer and placed in a decontaminated stainless steel bowl.  
Each pond sediment sample was a composite of three increments, if possible (e.g., three 
discrete grab samples). The larger debris were removed from each sample that was collected 
and were shaken lightly to dislodge adhered sediments (that have adhered to the surface of 
the debris) into the bowl, and then discarded before the sediment was composited using a 
decontaminated stainless steel spoon.  Once compositing was complete, the sediment was 
placed into heavy duty, 1-gallon Ziploc® storage bags. These samples were double bagged to 
prevent leakage and excess air was purged from the bags to prevent bursting during 
transport. Samples were labeled and handled following the sample handling protocols 
described in the Section 4.0 of the Riparian FSP. Sediment samples were collected using the 
protocols for collection of sediments in ponds as outlined in SOP-NW-9.3, Collection of 
Sediment Samples and as described above. This SOP is located in Appendix A of the Riparian 
FSP. 

In addition, the MWH field team decontaminated sampling equipment, labeled all samples and 
corresponding paper work, prepared sample containers and coolers for shipment, and shipped these 
stream and pond sediment samples as outlined in the Sections 3.0 and 4.0 of the Riparian FSP. 

A summary of the 2010 stream and pond sediment sampling results, by Site, is provided in 
Section 3.6. 

2.4.3 Stream and Pond Surface Water Sampling 
Sixteen (16) surface water samples were collected within and adjacent to the Ballard, Enoch Valley, 
and Henry mines between September 28 and October 6, 2010 (see Table 2-1).  The following 
surface water samples were collected:  

	 Two samples were collected from one stream location at Ballard Mine - MST066.  Six 
proposed stream water sample locations were dry (MST067, MST089, MST092, MST095, 
MST272, and MST273).   

	 Six samples were collected from one stream and four pond locations in Enoch Valley Mine 
(MST131, MSP017, MSP018, MSP020, and MSP021).  Two proposed pond sample locations 
were dry (MSP023 and MSP031).  

	 Four samples were collected from one stream and three pond locations at Henry Mine 
(MST053, MSP014, MSP015, and MSP016). No proposed sample locations were dry.  
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 	 Four samples were collected from two stream locations at select background areas (MST274 
and MST275). Two proposed stream sample locations were dry (MST093 and MST277).   

The main objective of the stream and pond surface water sampling was to collect a representative 
water sample at the time the associated sediment sample was collected as described in Section 2.4.2.  
The pond sampling also targeted those water bodies that support aquatic habitat based on the 2004 
Interagency Surface Water Inspection at mine sites (also known as, a functional use survey; IDEQ, 
2004) or have the potential for use as a source of water by livestock and may be impacted by surface 
water runoff from P4 Site operations. The locations of these surface water samples are shown on 
Figures 2-1 (Ballard), 2-2 (Enoch Valley), and 2-3 (Henry).  

One surface water sample was collected from each pond, if water was present, (co-located with one 
of the sediment locations) and if flowing water was present, a surface water sample was collected 
from each stream location.  Surface water samples were collected using the protocols outlined in the 
SOP-NW-9.1, Collection of Surface Water Samples. Surface water flow measurements were collected 
according to the methods presented in SOP-NW-9.2a, Surface Water Flow Measurements Using Man-
Made Portable Devices or Estimation Techniques. Both of these SOPs are included in the 2009/2010 
Surface Water SAP. 

In addition, the MWH field team decontaminated sampling equipment, labeled all stream and pond 
samples and corresponding paper work, and prepared sample containers and coolers as outlined in 
the Sections 3.0 and 4.0 of the Riparian FSP. 

A summary of the 2010 stream and pond surface water sampling results, by Site, is provided in 
Section 3.6. 

2.4.4 Work Plan Deviations 
There were no deviations from the Riparian FSP that occurred during the 2010 field program. 
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3.0 	 SUMMARY OF 2010 AND 2012 ANALYTICAL RESULTS BY MINE 
SITE 

This section presents the exceedances of appropriate COPC screening levels in the results from 
analyses of surface water, groundwater, soil, and sediment samples collected during the 2010 and 
2012 field activities. A comprehensive discussion of screening level development is found in Section 
3.2 and Table 3-1 of the RI/FS Work Plan. A detailed evaluation of these data is reserved for the 
individual Site RI Reports and is not provided herein.  Comprehensive results for all 2010 and 2012 
COPCs data are provided in Appendices B through D. 

3.1 	 Revised Screening Levels 

Screening levels presented in Table 3-1 of P4’s RI/FS Work Plan were revised for use in this DSR 
and the forthcoming RI Reports based on changes in these levels noted since that work plan was 
submitted. The procedures utilized for development of screening levels in the P4’s RI/FS Work Plan 
also were used for the revision process (i.e. for each primary medium, preliminary screening levels 
are a combination of the most conservative of promulgated standards used in human and ecological 
risk assessment, as well as study-specific background values).  These screening levels then are used 
to evaluate the concentration of each constituent in each medium presented in the following 
sections. The screening levels presented in Table 3-1, Revised July 2013 Screening Level Summary by 
Media, that have changed are bolded. 

Conservative levels of both human health and ecological standards are used in the screening of these 
medium-specific data. For example, the cadmium standard for human health in surface water is the 
EPA Regional Screening standard of 0.018 milligram per liter (mg/L), but in Table 3-1 below the 
ecological standard of 0.0006 mg/L (State of Idaho Surface Water for Aquatic Life Chronic Criteria) 
is used for surface water screening because it is more conservative.  

Note that these screening levels are used to indicate elevated constituents.  However, these elevated 
constituents will be evaluated in the exposure scenarios presented in the human health and 
ecological risk assessments (HHERA) for each mine.  These HHERA will more clearly convey the 
risks posed by individual constituents and combined constituent exposures. 

3.2 	 Third Party Data Validation 

Third party data validation was performed on all laboratory analyses from the 2010 and 2012 field 
programs. Data validation is the process of evaluating the quality control (QC) parameters against 
the criteria established in the QAPP and qualifying those data points where the QC criteria is outside 
the established criteria. Level III data validation evaluates the following QC parameters: 

 QAPP compliance 

 Sample preservation and extraction and analytical holding times 
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 Method, trip, diffusion bag, and equipment rinseate blank sample results 

 Reporting limits (RLs) 

 Field duplicate sample results 

 Tune standard results 

 Initial calibration (ICAL), initial calibration verification (ICV), and continuing calibration 
verification standards (CVS) results 

 Surrogate spike recoveries 

 Matrix spike/matrix spike duplicate (MS/MSD) sample results  

 Laboratory control sample (LCS) and laboratory control duplicate (LCD) results 

 Internal standard (IS) results. 

In addition to the Level III data validation process, Level IV validation was conducted for 10 
percent of the data in accordance with the QAPP.  In addition to the QC parameters reviewed 
during the Level III validation process, the following data review was conducted as part of the Level 
IV validation: Review of raw data from the instrument (i.e. chromatograms, quantitation reports, 
spectra) 

 Back check of all calculations 

 Review of sample preparation and analytical logs. 

A qualitative assessment also was conducted to evaluate whether the validated data were of sufficient 
quality to support the project objective (i.e., end use).  The validation is summarized in the reports 
from Laboratory Data Consultants (LDC) which are included as Appendix E.     

3.3 Groundwater Sampling – 2010 and 2012 Analytical Results 

Tables 3-2 (Ballard), 3-3 (Enoch Valley), 3-4 (Henry), and 3-5 (Background) present the exceedances 
of screening levels by mine Site in groundwater for the 2010 and 2012 events.  The comprehensive 
results for all 2010 and 2012 groundwater constituents are provided in Appendix B  

3.4 Surface Water Sampling – 2010 and 2012 Analytical Results 

Tables 3-6 (Ballard), 3-7 (Enoch Valley), 3-8 (Henry) and 3-9 (Background) present the exceedances 
of screening levels, by mine Site, in surface water for the 2010 and 2012 events.  The comprehensive 
results for all 2010 and 2012 surface water constituents are provided in Appendix B. 
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3.5 	 2010 Monitoring Well and Direct-Push Borehole Installation Analytical 
Results 

3.5.1 	 Direct-Push Borehole Installation Results 
There were no exceedances of screening levels for the borehole program. Table 3-10, 2010 Borehole 
Groundwater Dissolved Selenium, presents the dissolved selenium results in groundwater, which was 
used as an indicator parameter for this program, by mine site for the 2010 direct-push borehole 
installation and sampling event. In addition, Figures 3-1 and 3-2 present the selenium concentrations 
as well as isocontours for the west side of Ballard Mine.  Figure 3-3 presents the selenium 
concentrations for Henry Mine. An isocontour map was not developed for Henry Mine based on 
the limited data.  The comprehensive results for all 2010 direct-push constituents are provided in 
Appendix C. 

3.5.2 	 Monitoring Well MMW037 Installation Results 
The boring of monitoring Well MMW037 was drilled to a depth of 302 ft bgs. The first 70 feet (ft) 
of the boring was drilled through alluvium consisting of primarily clayey gravels.  From 70-263 ft bgs 
the boring was comprised of basalt with intermittent clay seams.  The remaining 39 ft of drilling 
was in the Dinwoody Formation comprised of olive gray to brownish-gray siltstone and minor 
sandstone and limestone. 

The well was completed on September 20, 2010.  Groundwater flow was estimated at rate of 200 
gallons per minute (gpm) during drilling with a static water level of 114.3 ft bgs.  A 0.010 slotted, 
schedule 40 PVC, well screen was set at 292 to 302 ft bgs in the Dinwoody Formation.  The 20X40 
sand filter pack extends from 286 to 302 ft bgs and the bentonite chip seal from 286 to the surface.  
During the fall 2010 and spring 2012 sampling events, total selenium was detected at 0.00876 mg/L 
and 0.0188 mg/L respectively. The comprehensive results for all MMW037 constituents are 
provided in Appendix B. 

3.6 	 2010 Riparian Soil / Sediment / Surface Water Investigation Analytical 
Results 

Tables 3-11 (Ballard), 3-12 (Enoch Valley), 3-13 (Henry) and 3-14 (Background) present the 
exceedances of screening levels, by mine Site, in riparian soil for the 2010 riparian event.  Tables 3
15 (Ballard), 3-16 (Enoch Valley), 3-17 (Henry) and 3-18 (Background) present the exceedances of 
screening levels, by mine Site, in riparian sediment for the 2010 riparian event.  Tables 3-19 (Ballard), 
3-20 (Enoch Valley), 3-21 (Henry) and 3-22 (Background) present the exceedances of screening 
levels, by mine Site, in riparian surface water for the 2010 riparian event.  The comprehensive results 
for all 2010 Riparian soil, sediment, and surface water constituents are provided in Appendix D.  

3.7 	Conclusions 

This DSR has presented data collected in 2010 and 2012 to address identified data gaps as well as 
general site characterization. The data and information presented in this DSR will eventually be 
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combined with other site characterization data to complete the evaluation of conceptual models, 
source areas, pathways, and receptors in the RI Reports. 
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TABLE 1-1
 
DATA GAP ACTION SUMMARY
 

(Page 1 of 1)
 

Mine Area Data Gap Proposed Action to Address Data Gap Action(s) Completed Completed Action(s) Results 

Ballard – 
Southwest Corner 
Mine Area 

Extent of the plume has been defined in this area except at the downgradient-most end adjacent 
to the Blackfoot River channel in the shallow alluvial groundwater system. Direct-push program utilized to characterize extent of alluvial impacts. 4 direct-push borings were advanced, 4 direct-push groundwater 

samples collected. 

There were no exceedences of groundwater screening levels in direct push boreholes (BH159, -160, -161-, and 
172) located in the southwest corner of Ballard Mine.  Dissolved selenium concentrations from samples collected 
in 2010 were as follows: 0.0409 mg/L (BH159), 0.000676 J mg/L (BH160), 0.0164 mg/L (BH161), and 0.0144 
mg/L (BH172).  These sample results helped to better define the 0.005 mg/l and 0.05 mg/l selinium isocontors 
to the southwest.  These samples close the data gaps addressed, for the extent of the alluvial impact, in this area. 

Ballard – 
Northwest Corner 
Mine Area 

The shallow alluvial groundwater data gap exists at the downgradient end of the area where the 
groundwater flow system appears to flow northward toward the Little Blackfoot River. Direct-push program utilized to characterize extent of alluvial impacts. 5 direct-push borings were advanced, 3 direct-push groundwater 

samples were collected, and 2 locations were dry. 

There were no exceedences of groundwater screening levels in direct push boreholes (BH162 [.00195 mg/L], and 
166 [.0006 mg/L]) located outside of the northwest corner of the Ballard Mine 0.005mg/L selinium isocontour. 
However, BH164 dissolved selinium concentration of 0.011 mg/L is above the groundwater screening level.  This 
data point helped to better define the 0.01 mg/L selinium isocontour in the northwest corner of Ballard Mine.  
These samples close the data gaps addressed, for the extent of the alluvial impact, in this area . 

Henry Mine – 
Northeast of the 
Southern portion 
of Henry Mine 

The shallow alluvial flow system data gap exists in the northeast area of waste rock dump 
MWD090.  In this area there is the potential for impacts from another off-site mine not owned 
by P4.  Follow-up characterization of a broad enough area is needed to determine whether 
COPC impacted water in this area originates from the Site or from the off-site mine. 

Direct-push program utilized to characterize extent of alluvial impacts. 5 direct-push borings were advanced, 3 direct-push groundwater 
samples were collected, and 2 locations were dry. 

There were no exceedences of groundwater screening levels in direct push boreholes (BH167, -169, and -171) 
located to the northeast of MDW090.  Dissolved selenium concentrations from samples collected in 2010 were as 
follows: 0.018 mg/L (BH167), 0.0016 mg/L (BH169), and <0.001 mg/L (BH171). Results for BH167 are equal 
to or less than the 2008 and 2009 directpush results of BH157 (0.018 mg/L) and BH 158 (0.032 mg/L), both of 
which are located downgradient of BH167 and MDW090.  These directpush results do not suggest there is a 
groundwater plume above regulatory screening levels in this area, regardless of whether or not impacted water 
originates from the Site or off-Site Mines.  These samples close the data gaps addressed, for the extent of the 
alluvial impact, in this area. 

Enoch Valley Mine 
– Northwest Area 

It is unknown if an upward gradient between the Dinwoody Formation and the basalt exists, 
which is a data gap in the intermediate groundwater flow system. 

Deeper Dinwoody Formation well installed near MMW036 through 
the basalt unit. Monitoring well MMW037 was installed. 

Plotted transducer data of  MMW036 and MMW037, from 12/13/2010 through 5/14/2013, illustrate that 
MMW037 consistently has a higher head then MMW036 and that there is an upward gradient.  These data 
confirm the conceptual model that an upward gradient exists between the Dinwoody Fomation and basalt unit.  
The installation of MMW037 closes the data gap of an unknown upward gradient between the Dinwood 
Formation and the basalt in the intermediate groundwater flow system.    

Ballard, Henry and 
Enoch Valley 
Mines 

A limited data gap has been identified in sediment and riparian soils due to inadequate coverage 
of COPCs in sediments when compared to source area soils at all Sites. Some COPCs in source-
area soil exceed screening criteria and these COPCs have not been characterized in sediment. 

Sediment and riparian soil sampling is proposed to fill these data gaps 
based on lack of specific metals data.  In addition, where possible, a 
surface water sample will be collected at each sediment location that 
has representative water at the time of sampling. 

Riparian soil, sediment, and surface water samples were collected at 
22 unique locations.  Not all sample types were collected at each 
location.  Sample collection includes: 
·  35 riparian soil samples at 13 locations 
·  56 sediment samples at 22 locations 
·  16 surface water samples at 12 locations. 

The riparian, sediment, and surface water samples were collected for the same suite of COPCs.  These COPCs 
were also collected for the 2009 upland soil and vegetation sampling.  With this expanded analyte list in both 
sediment and riparian soils downstream of the dumps, this data gap has been fulfilled. 



 

                                

                                  

                                    

                                 

                               

                                 

                                 

                                

                              

                             

                               

TABLE 2-1
 
2010 RIPARIAN SOIL, SEDIMENT AND SURFACE WATER SAMPLE COUNT SUMMARY
 

(Page 1 of 2)
 

Ballard Enoch Valley Henry Background 

Riparian Soil 
Stream and 

Pond 
Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and Pond 
Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and 
Pond 

Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and Pond 
Sediment 

Stream and 
Pond Surface 

Water 

Sample ID Feature Sampling Station 

MSP014 Ponds 
Henry Mine Henry 
Pond (5.8 acres) 

-- -- -- -- -- -- NA 5  1  -- -- --

MSP015 Ponds 
Henry Mine Henry 
Pond (1.28 acres) 

-- -- -- -- -- -- NA 4 1 -- -- --

MSP016 Ponds 
Henry Mine Center 

Henry Pond (0.71 acres) 
-- -- -- -- -- -- NA 4 1 -- -- --

MSP017 Ponds 
Enoch Valley Mine 

South Pond (2.69 acres) 
-- -- -- NA 4 1 -- -- -- -- -- --

MSP018 Ponds 
Enoch Valley Mine 

Keyhole Pond (<0.10 
acres) 

-- -- -- NA 3  1  -- -- -- -- -- --

MSP020 Ponds 
Enoch Valley Mine (3.99 

acres) 
-- -- -- NA 5  1  -- -- -- -- -- --

MSP021 Ponds 
Enoch Valley Mine 

Stock Pond (1.62 acres) 
-- -- -- NA 4 2 -- -- -- -- -- --

MSP023 Ponds 
Enoch Valley Mine (0.64 

acres) 
-- -- -- NA 4 Dry -- -- -- -- -- --

MSP031 Ponds 
Enoch Valley Mine 

Shop Pond (0.3 acres) 
-- -- -- NA 3

 Dry 

-- -- -- -- -- --

MST053 Lone Pine Creek 
Above Little Blackfoot 

River 
-- -- -- -- -- -- 2  2  1  -- -- --

MST066 
Ephemeral 
tributary to 

Blackfoot River 
Above Blackfoot River 3 2 2 -- -- -- -- -- -- -- -- --



                               

                              

                                   

                                     

                                  

                                

                                

                                

                                

                                  

                                    

 

TABLE 2-1
 
2010 RIPARIAN SOIL, SEDIMENT AND SURFACE WATER SAMPLE COUNT SUMMARY
 

(Page 2 of 2)
 

Ballard Enoch Valley Henry Background 

Riparian Soil 
Stream and 

Pond 
Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and Pond 
Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and 
Pond 

Sediment 

Stream and 
Pond Surface 

Water 
Riparian Soil 

Stream and Pond 
Sediment 

Stream and 
Pond Surface 

Water 

Sample ID Feature Sampling Station 

MST067 
Ephemeral 
tributary to 

Blackfoot River 
Below Ballard Mine 2 1 Dry -- -- -- -- -- -- -- -- --

MST089 
Wooley Valley 

Creek 
Below North Fork 

Wooley Valley Creek 
2 1 Dry -- -- -- -- -- -- -- -- --

MST092 
Wooley Valley 

Creek 
Above North Fork 

Wooley Valley Creek 
2 1 Dry -- -- -- -- -- -- -- -- --

MST093 
Headwater of 
Wooley Valley 

Creek 
Above Ballard Mine -- -- -- -- -- -- -- -- -- 4 2 Dry 

MST095 
Ephemeral trib. to 

Wooley Valley 
Creek 

Below Ballard Mine 2 1 Dry -- -- -- -- -- -- -- -- --

MST131 Rasmussen Creek Above Angus Creek -- -- -- 2 2 1 -- -- -- -- -- --

MST272 
Wooley Valley 

Creek 
Above Loadout Creek at 

Road 
2 1 Dry -- -- -- -- -- -- -- -- --

MST273 
Wooley Valley 

Creek 
Above Ponding and 

Below MST089 
2 1 Dry -- -- -- -- -- -- -- -- --

MST274 
Tributary to 

Rasmussen Creek 
Above Rasmussen 

Creek 
-- -- -- -- -- -- -- -- -- 4 2 2 

MST275 
Tributary to Lone 

Pine Creek 

Northeast and above 
East Fork Lone Pine 

Creek 
-- -- -- -- -- -- -- -- -- 4 2 2 

MST277 
Spring-fed 

tributary above 
Long Valley Creek 

Northwest of the Henry 
Mine above Long Valley 

Creek 
-- -- -- -- -- -- -- -- -- 4 2 Dry 

-- Sample ID not within Mine Site 
NA = sample media not required for Sample ID 



 

 

 

 

 

 

 

TABLE 3-1
 
REVISED JULY 2013 


SCREENING LEVEL SUMMARY BY MEDIA
 
(Page 1 of 1)
 

Analyte 
Soil Screening 

Value (mg/kg) 

Vegetation 

Screening Value b 

(mg/kg) 

Surface Water 
Screening Value 

(mg/l) 

Sediment 
Screening Value 

(mg/kg) 

Groundwater 
Screening Value 

(mg/l) 

Aluminum 77000a 1,000 0.087c 25,500d 0.2e 

Antimony 0.27m -- 0.0056f 2.0g 0.006e 

Arsenic 0.39a 30 0.01f 9.8g 0.01h 

Barium 15000a -- 0.004i -- 2e 

Beryllium 160a -- 0.00066i -- 0.004e 

Boron 0.5m 150 0.0016i -- 7.3j 

Cadmium 0.36m 10 0.0006f 0.99g 0.005e 

Chloride -- -- -- -- 250e 

Chromium 0.4m 100 0.000031j 43g 0.1e 

Cobalt 13m 25 0.0047j 50g 0.011j 

Copper 28m 40 0.011f 32g 1.3e 

Fluoride -- -- -- -- 4e 

Iron 55000a 500 0.16k 20,000g 0.3e 

Lead 400a 100 0.0025f 35.8g 0.015e 

Manganese 220m 2,000 0.05c 460g 0.05e 

Mercury 0.1m -- 0.00077c 0.18g 0.002e 

Molybdenum 2m 5 0.078j -- 0.18j 

Nickel 38m 100 0.052f 23g 0.73j 

Nitrate 130000a -- -- -- 10e 

Nitrite 7800a -- -- -- 1e 

Selenium 0.52m 5 0.005f 2.0g 0.05e 

Silver 4.2m -- 0.0034f 1.0g 0.1e 

Sulfate -- -- -- -- 250e 

TDS -- -- -- -- 500e 

Thallium 0.78 -- 0.00024f -- 0.002e 

Uranium 5m -- 0.0026l -- 0.03h 

Vanadium 2m 50 0.02l -- 0.26j 

Zinc 46m 500 0.12f 121g 5e 

pH -- -- -- -- 6.5-8.5e 

mSources of soil-based benchmarks for evaluating potential effects of COPECs on lower trophic-level organisms include: 
1. USEPA Eco-SSLs (USEPA, various dates). 
2. ORNL (ORNL, 1996a, 1996b, 1997a, 1997b, 1997c). 
3. Environmental Residue Effects Database (ERED) (USACE, 2010). 
4. USEPA Ecotox Database. 
5. Aquatox.

 c National Recommended Water Quality Criteria (USEPA, 2009); Freshwater Standards for Chronic Criteria (CCC) 

Notes: 
Bold indicates a screening value that was revised in 2013
mg/kg milligram per kilogram 
mg/l milligram per liter
 a USEPA Regional Screening Levels for Soil, Residential, Source: ORNL December 2009 

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm

 b Mineral tolerance of animals, second revised edition, 2005 National Research Council, published by the National Academics 

j USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Site 
k Lowest Chronic Value (LCV) observed in freshwater daphnids. Source: ORNL, 1996a. 
l Tier II Secondary Chronic Value. Source: ORNL, 1996.

 d The ARCS TEL for freshwater sediment in NOAA SQuiRT (Buchman, 2008)
 e State of Idaho Ground Water Quality Rule (IDAPA 58.01.11). Note that secondary MCLs are listed for pH, aluminum, 
f State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); Chronic Criteria (CCC) or Water & Organisms 
gUSEPA Region 3 BTAG freshwater sediment screening benchmarks(USEPA, 2012)
 h USEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations, EPA. 
I Chronic freshwater screening value in NOAA SQuiRT (Buchman, 2008) 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 1 of 13)
 

Location Identification MBW006 MBW006 MBW009 MBW009 
Well Type BW BW BW BW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/21/2010 5/15/2012 5/20/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 <0.0003 <0.0003 -- <0.0012 D <0.0003 <0.0003 -- 0.000715 F,D 
Manganese 0.05 -- -- -- 0.0474 J+ -- -- -- 0.371 J+ 
Selenium 0.05 0.243 0.328 -- 0.456 D 0.00571 0.00495 -- 0.00231 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 311 -- 341 D -- 441 -- 392 D --
Total dissolved solids (Residue, filterable) 500 -- 676 -- 756 -- 962 -- 852 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 2 of 13)
 

Location Identification MBW011 MBW011 MBW027 MBW027 
Well Type BW BW BW BW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/18/2010 5/15/2012 5/21/2010 5/13/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 <0.0003 -- -- <0.0012 D <0.0003 0.000344 J -- <0.0012 D 
Manganese 0.05 -- -- -- 0.0361 J+ -- -- -- <0.004 D 
Selenium 0.05 0.459 -- -- 0.474 D 0.198 0.198 -- 0.36 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 157 -- 175 D -- 322 -- 282 J+ --
Total dissolved solids (Residue, filterable) 500 -- 456 -- 504 -- 830 -- 666 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 3 of 13)
 

Location Identification MBW028 MBW028 MBW032 MBW032 Dup 
Well Type BW BW BW BW 

Sample Type Normal Normal Normal Field Duplicate 
Date Collected 5/19/2010 5/13/2012 5/20/2010 5/20/2010 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- --
Cadmium 0.005 0.000513 J 0.000475 J <0.0012 D 0.000899 0.00106 <0.015 0.00205 
Manganese 0.05 -- -- 0.0579 D -- -- -- --
Selenium 0.05 0.891 0.888 0.916 D 0.756 0.723 0.776 0.634 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 499 -- 549 J+ 1110 -- 1130 --
Total dissolved solids (Residue, filterable) 500 -- 1040 998 -- 2030 -- 2000 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 4 of 13)
 

Location Identification MBW032 MBW032 Dup MBW048 MBW048 
Well Type BW BW BW BW 

Sample Type Normal Field Duplicate Normal Normal 
Date Collected 5/14/2012 5/14/2012 5/20/2010 5/14/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- 0.00108 F,D -- 0.000971 F,D <0.0003 <0.0003 -- <0.0012 D 
Manganese 0.05 -- 0.00977 J+ -- 0.00699 J+ -- -- -- 0.362 J+ 
Selenium 0.05 -- 1.01 D -- 1.01 D <0.0005 0.000534 J -- <0.002 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 1280 D -- 1090 D -- 6.09 -- 4.77 --
Total dissolved solids (Residue, filterable) 500 -- 2010 -- 2130 -- 108 -- 106 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 5 of 13)
 

Location Identification MBW130 MBW130 MBW131 MBW131 
Well Type BW BW BW BW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/18/2010 5/15/2012 5/20/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0003 -- <0.0012 D <0.0003 <0.0003 -- <0.0012 D 
Manganese 0.05 -- -- -- 0.054 J+ -- -- -- <0.004 D 
Selenium 0.05 -- 0.000654 J -- 0.00127 F,D 0.00311 0.00299 -- 0.00456 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 10.1 -- 11.9 -- 5.21 -- 3.63 --
Total dissolved solids (Residue, filterable) 500 -- 148 -- 180 -- 82 -- 86 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 6 of 13)
 

Location Identification MBW135 MBW135 MMW006 MMW006 
Well Type BW BW MW MW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/21/2010 5/14/2012 5/17/2010 5/10/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 <0.0003 <0.0003 -- <0.0012 D -- <0.0003 -- <0.0012 D 
Manganese 0.05 -- -- -- 0.323 D -- -- -- <0.004 D 
Selenium 0.05 0.00061 J 0.000656 J -- <0.002 D -- 0.0744 -- 0.101 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 42.7 -- 42.1 -- 65.8 -- 77.3 --
Total dissolved solids (Residue, filterable) 500 -- 256 -- 258 -- 330 -- 310 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 7 of 13)
 

Location Identification MMW017 MMW017 MMW018 MMW018 
Well Type MW MW MW MW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/16/2010 5/13/2012 5/15/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- 0.000596 J -- <0.0012 D -- <0.0003 -- <0.0012 
Manganese 0.05 -- -- -- 0.00841 D -- -- -- 0.0783 J+ 
Selenium 0.05 -- 0.108 -- 0.321 D -- 0.0256 -- 0.0369 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 481 -- 483 J+ -- 44.9 -- 42.8 --
Total dissolved solids (Residue, filterable) 500 -- 1090 -- 864 -- 248 -- 266 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 8 of 13)
 

Location Identification MMW018 Dup MMW020 MMW020 MMW021 
Well Type MW MW MW MW 

Sample Type Field Duplicate Normal Normal Normal 
Date Collected 5/15/2010 5/17/2010 5/10/2012 5/18/2010 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0003 -- 0.0106 -- 0.0112 D -- <0.0003 
Manganese 0.05 -- -- -- -- -- <0.004 D -- --
Selenium 0.05 -- 0.0262 -- 0.0491 -- 0.439 D -- 0.0485 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 44.5 -- 139 -- 229 D -- 48.1 --
Total dissolved solids (Residue, filterable) 500 -- 302 -- 346 J-,B -- 458 -- 406 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 9 of 13)
 

Location Identification MMW021 MMW029 MMW029 MMW029 Dup 
Well Type MW MW MW MW 

Sample Type Normal Normal Normal Field Duplicate 
Date Collected 5/10/2012 5/15/2010 9/17/2010 9/17/2010 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 D -- <0.0003 -- <0.0003 -- <0.0003 
Manganese 0.05 -- <0.004 D -- -- -- -- -- --
Selenium 0.05 -- 0.0467 D -- 0.724 -- 0.71 -- 0.629 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 52.6 -- 592 -- 601 -- 597 --
Total dissolved solids (Residue, filterable) 500 -- 296 -- 1300 -- 1060 -- 1190 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 10 of 13)
 

Location Identification MMW029 MMW030 MMW030 MMW031 
Well Type MW MW MW MW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/15/2012 5/19/2010 5/15/2012 5/17/2010 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 -- <0.0003 -- <0.0012 -- <0.0003 
Manganese 0.05 -- <0.004 -- -- -- 0.0404 J+ -- --
Selenium 0.05 -- 0.783 -- <0.0005 -- <0.002 -- 0.001 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 604 D -- 17.2 -- 13.5 -- 3.41 --
Total dissolved solids (Residue, filterable) 500 -- 1210 -- 232 -- 208 -- 172 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 11 of 13)
 

Location Identification MMW031 MMW032 MMW032 MMW033 
Well Type MW MW MW MW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/14/2012 5/20/2010 5/16/2012 5/20/2010 

Analyte/Methods (Units) 

Screening
 
Limits
 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- 0.196 -- -- -- 0.594 
Arsenic 0.01 -- -- -- 0.000815 J -- -- -- 0.0149 
Barium 2 -- -- -- 0.0509 -- -- -- 0.0261 
Cadmium 0.005 -- <0.0012 D -- 0.000315 J -- <0.0012 D -- <0.0003 
Manganese 0.05 -- <0.004 D -- 0.0216 -- 0.00493 D -- 0.0561 
Selenium 0.05 -- 0.00141 F,D -- 0.00133 -- 0.00174 F,D -- 0.00101 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 3.01 -- 5.16 -- 1.18 -- 37.9 --
Total dissolved solids (Residue, filterable) 500 -- 148 -- 226 -- 206 -- 324 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 12 of 13)
 

Location Identification MMW033 MW15A MW15A MW16A 
Well Type MW MW MW MW 

Sample Type Normal Normal Normal Normal 
Date Collected 5/14/2012 5/22/2010 5/15/2012 5/21/2010 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
Aluminum 0.2 -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 D -- <0.0003 -- <0.0012 -- <0.0003 
Manganese 0.05 -- 0.0578 D -- -- -- 0.00641 J+ -- --
Selenium 0.05 -- <0.002 D -- 2.46 -- 3.2 -- 0.0151 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 27.6 -- 690 -- 719 D -- 768 --
Total dissolved solids (Residue, filterable) 500 -- 252 -- 1410 -- 1450 -- 1350 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-2
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 13 of 13)
 

Location Identification MW16A 
Well Type MW 

Sample Type Normal 
Date Collected 5/15/2012 

Analyte/Methods (Units) 

Screening 
Limits 

Metals (mg/l) Dissolved Total 
Aluminum 0.2 -- --
Arsenic 0.01 -- --
Barium 2 -- --
Cadmium 0.005 -- <0.0012 D 
Manganese 0.05 -- 0.82 J+ 
Selenium 0.05 -- 0.0019 F,D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 543 D --
Total dissolved solids (Residue, filterable) 500 -- 942 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 8)
 

Location Identification MBW085 MBW085 MBW087 MBW087 
Well Type BW BW BW BW 

Date Collected 5/19/2010 5/12/2012 5/19/2010 5/11/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- 0.03 D -- -- -- 0.0203 D 
Selenium 0.05 0.00206 0.00209 -- 0.00539 B -- 0.0034 -- 0.00277 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 34.3 -- 35.4 J+ -- 43.3 -- 25.2 --
Total dissolved solids (Residue, filterable) 500 -- 222 -- 164 -- 254 -- 234 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 2 of 8)
 

Location Identification MBW099 MBW099 MMW007 MMW007 
Well Type BW BW MW MW 

Date Collected 5/23/2010 5/14/2012 5/25/2010 5/13/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Total Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- 0.0116 D -- -- -- 0.0215 D 
Selenium 0.05 0.00111 -- -- 0.0013 F,D -- 0.00155 -- 0.00176 F,B 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 31.9 -- 26 -- 22.3 -- 15.8 J+ --
Total dissolved solids (Residue, filterable) 500 -- 282 -- 174 -- 168 -- 144 J 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 3 of 8)
 

Location Identification MMW009 MMW009 MMW013 MMW013 
Well Type MW MW MW MW 

Date Collected 5/19/2010 5/8/2012 5/20/2010 9/17/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- 0.0885 -- -- -- --
Selenium 0.05 -- <0.0005 -- 0.000521 F -- 0.109 -- 0.108 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 57.2 -- 65.3 J+ -- 243 -- 253 --
Total dissolved solids (Residue, filterable) 500 -- 388 -- 300 -- 498 -- 534 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 4 of 8)
 

Location Identification MMW013 MMW024 MMW025 MMW025 
Well Type MW MW MW MW 

Date Collected 5/12/2012 5/12/2012 6/17/2010 5/15/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.0055 D -- <0.004 D -- -- -- 0.00403 J+ 
Selenium 0.05 -- 0.148 D -- 0.0818 D -- <0.0005 -- 0.0012 F 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 239 J+ -- 302 J+ -- 13 -- 11.7 --
Total dissolved solids (Residue, filterable) 500 -- 458 -- 606 -- 190 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 
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TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 5 of 8)
 

Location Identification MMW026 MMW027 MMW027 
Well Type MW MW MW 

Date Collected 5/9/2012 5/17/2010 5/8/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- --
Manganese 0.05 -- 0.00758 -- -- -- <0.002 
Selenium 0.05 -- 0.000841 F -- 0.319 -- 0.888 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 21.9 -- 247 -- 427 J+ --
Total dissolved solids (Residue, filterable) 500 -- 382 -- 728 J-,B -- 986 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 6 of 8)
 

Location Identification MMW034 MMW034 Dup MMW034 MMW034 Dup 
Well Type MW MW MW MW 

Date Collected 5/21/2010 5/21/2010 5/12/2012 5/12/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.05 -- <0.05 -- -- -- --
Iron 0.3 <0.025 <0.025 0.0312 J 0.0305 J -- -- -- --
Manganese 0.05 -- 0.00123 J- -- 0.00146 J- -- <0.004 D -- <0.004 D 
Selenium 0.05 -- 0.0731 -- 0.0709 -- 0.13 D -- 0.139 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 179 -- 180 -- 184 J+ -- 184 J+ --
Total dissolved solids (Residue, filterable) 500 -- 432 -- 428 -- 394 -- 392 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 7 of 8)
 

Location Identification MMW035 MMW035 MMW036 MMW036 
Well Type MW MW MW MW 

Date Collected 5/21/2010 5/9/2012 5/21/2010 5/8/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- 0.0579 J -- -- -- 0.0784 J -- --
Iron 0.3 <0.025 21.4 -- -- <0.025 0.0679 J -- --
Manganese 0.05 -- 0.0789 J- -- 0.00471 -- 0.00515 J- -- <0.002 
Selenium 0.05 -- 0.835 -- 1.29 D -- 0.00646 -- 0.0151 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 422 -- 537 D -- 39 -- 27.4 J+ --
Total dissolved solids (Residue, filterable) 500 -- 1030 -- 1340 -- 248 -- 362 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



 

TABLE 3-3
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 8 of 8)
 

Location Identification MMW037 MMW037 MMW037 Dup 
Well Type MW MW MW 

Date Collected 9/23/2010 5/9/2012 5/9/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.05 -- 0.209 -- 0.195 
Iron 0.3 <0.025 0.0311 J -- 0.184 <0.1 0.17 
Manganese 0.05 -- 0.00675 -- 0.0221 -- 0.0217 
Selenium 0.05 -- 0.00876 -- 0.0188 -- 0.0185 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 21.1 -- -- -- 25 --
Total dissolved solids (Residue, filterable) 500 -- 244 264 -- -- 374 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UJ	 Potential low bias, possible false negative. 
BW	 Borehole monitoring well 
MW	 Monitoring well 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-4
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 4)
 

Location Identification 
Well Type 

Date Collected 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits 

Cadmium 0.005 
Manganese 0.05 
Selenium 0.05 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 
Total dissolved solids (Residue, filterable) 500 

MBW152 
BW 

5/24/2010 

Dissolved Total 
<0.0003 <0.0003 

-- --
0.00199 0.00206 

128 --
-- 510 

MBW152 
BW 

5/15/2012 

Dissolved Total 
-- <0.0012 D 
-- 0.108 J+ 
-- 0.0023 D 

111 --
-- 434 

MMW010 
MW 

5/23/2010 

Dissolved Total 
-- 0.00448 
-- --
-- 0.105 

599 --
-- 1330 

MMW010 
MW 

9/17/2010 

Dissolved Total 
-- 0.00421 
-- --
-- 0.0213 

674 --
-- 1280 

MMW010 
MW 

5/14/2012 

Dissolved Total 
-- 0.00628 D 
-- 0.133 D 
-- 0.0976 D 

782 D --
-- 1720 

mg/l 
Bold 
--
B 
D 
F 

J 
J+ 

milligrams per liter. 
Bolded result indicates positively identified compound. 
Not scheduled. 
Analyte detected in an associated blank. 
Sample dilution required for analysis; reported values reflect the dilution. 
Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
than the reporting limit, but greater than the method detection limit. 
Data are estimated due to associated quality control data. Bias unknown. 
Data are estimated due to associated quality control data. Potential high bias. 
Highlight indicates exceedance above screening value 



  

 

TABLE 3-4
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 2 of 4)
 

Location Identification MMW011 MMW011 MMW022 MMW022 
Well Type MW MW MW MW 

Date Collected 5/16/2010 5/13/2012 5/22/2010 5/16/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Cadmium 0.005 -- 0.000569 J -- <0.0012 D -- <0.0003 -- <0.0012 D 
Manganese 0.05 -- -- -- 0.00339 F,D -- -- -- 0.128 D 
Selenium 0.05 -- 0.00153 -- 0.00124 F,B -- 0.0215 -- 0.041 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 87.7 -- 69 J+ -- 257 -- 251 D --
Total dissolved solids (Residue, filterable) 500 -- 438 -- 320 -- 618 -- 672 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-4
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 3 of 4)
 

Location Identification MMW023 MMW023 MMW028 MMW028 
Well Type MW MW MW MW 

Date Collected 5/21/2010 5/13/2012 5/16/2010 5/13/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Cadmium 0.005 -- <0.0003 -- <0.0012 D -- <0.0003 -- <0.0012 D 
Manganese 0.05 -- -- -- 0.448 D -- -- -- <0.004 D 
Selenium 0.05 -- 0.0017 -- 0.00256 -- 0.00309 -- 0.00936 D 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 198 -- 217 J+ -- 71.2 -- 72.6 J+ --
Total dissolved solids (Residue, filterable) 500 -- 670 -- 634 -- 380 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 

Highlight indicates exceedance above screening value 

294 



  

 

TABLE 3-4
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 4 of 4)
 

Location Identification MMW028 Dup 
Well Type MW 

Date Collected 5/13/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total 

Cadmium 0.005 -- <0.0012 D 
Manganese 0.05 -- <0.004 D 
Selenium 0.05 -- 0.0115 B 

Chemistry Parameters (mg/l) 
Sulfate (as SO4) 250 72.8 J+ --
Total dissolved solids (Residue, filterable) 500 -- 312 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-5
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 1 of 3)
 

Location Identification MAW001 MAW003 MAW006 MDW001 
Well Type AW AW AW DW 

Date Collected 9/18/2012 9/18/2012 9/19/2012 9/18/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.1 -- <0.1 -- 1.36 -- <0.1 
Iron 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 1.18 <0.1 <0.1 
Manganese 0.05 -- 0.00431 -- 0.00183 F -- 0.0797 -- 0.00108 F 

Chemistry Parameters (mg/l)
 
Total dissolved solids (Residue, filterable) 500 -- 236 -- 244 -- 224 -- 282
 

Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
D Sample dilution required for analysis; reported values reflect the dilution.
 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 


than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 
AW Agricultural Well 
DW Domestic Well 
PW Production Well 



  

 

TABLE 3-5
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 2 of 3)
 

Location Identification MDW002 MDW002 Dup MDW003 MDW004 
Well Type DW DW DW DW 

Date Collected 9/18/2012 9/18/2012 9/18/2012 9/19/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.1 -- <0.1 -- <0.1 -- <0.1 
Iron 0.3 <0.1 0.0737 F <0.1 0.0728 F <0.1 <0.1 <0.1 <0.1 
Manganese 0.05 -- 0.00821 -- 0.00866 -- 0.00196 F -- <0.002 

Chemistry Parameters (mg/l) 
Total dissolved solids (Residue, filterable) 500 -- 258 -- 256 -- 222 -- 338 

Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
D Sample dilution required for analysis; reported values reflect the dilution.
 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 


than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 
AW Agricultural Well 
DW Domestic Well 
PW Production Well 



  

 

TABLE 3-5
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 GROUNDWATER RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 3 of 3)
 

Location Identification MDW005 MDW006 MPW019 MPW019 Dup 
Well Type DW DW PW PW 

Date Collected 9/18/2012 9/18/2012 5/16/2012 5/16/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.1 -- <0.1 <0.1 -- <0.1 --
Iron 0.3 <0.1 <0.1 <0.1 <0.1 0.427 -- 0.583 --
Manganese 0.05 -- <0.002 -- 0.00177 F -- 0.0792 D -- 0.0899 D 

Chemistry Parameters (mg/l)
 
Total dissolved solids (Residue, filterable) 500 -- 516 -- 368 -- 236 -- 232
 

Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
D Sample dilution required for analysis; reported values reflect the dilution.
 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 


than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 
AW Agricultural Well 
DW Domestic Well 
PW Production Well 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 1 of 9)
 

Location Identification MDS030 MDS030 MDS030 Dup MDS030 
Location Type Dump Seep Dump Seep Dump Seep Dump Seep 
Date Collected 5/17/2010 9/14/2010 9/14/2010 5/11/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 <0.0003 <0.0015 <0.0015 UJ <0.0015 <0.0015 UJ <0.0012 D --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.65 -- 0.833 -- 0.866 -- 0.849 D 
Uranium 0.0026 -- -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 2 of 9)
 

Location Identification MDS030 Dup MSG004 MSG004 Dup MSG004 
Location Type Dump Seep Spring Spring Spring 
Date Collected 5/11/2012 5/17/2010 5/17/2010 9/14/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0012 D -- <0.0003 <0.0003 <0.0003 <0.0003 <0.0006 0.00277 J-,B 
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.964 D -- 0.00898 -- 0.00874 -- 0.0124 
Uranium 0.0026 -- -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 3 of 9)
 

Location Identification MSG005 MSG005 MSG006 MSG006 
Location Type Spring Spring Spring Spring 
Date Collected 5/17/2010 5/11/2012 5/17/2010 5/10/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 <0.0003 <0.0012 D -- <0.0003 <0.0003 <0.0006 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.00741 -- 0.00731 D -- 0.0964 -- 0.212 
Uranium 0.0026 -- -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 4 of 9)
 

Location Identification MST050 MST050 MST066 MST066 
Location Type Stream Stream Stream Stream 
Date Collected 5/14/2010 5/10/2012 5/14/2010 10/3/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- 0.0151 --
Boron 0.0016 -- -- -- -- -- -- 0.0288 --
Cadmium 0.0006 <0.0003 -- <0.0006 -- <0.0003 -- 0.000026 J --
Chromium, Total 0.000031 -- -- -- -- -- -- 0.00097 --
Cobalt 0.004 -- -- -- -- -- -- 0.0075 --
Manganese 0.05 -- -- -- -- -- -- 2.64 --
Selenium 0.005 -- <0.0005 -- 0.0012 -- 0.0146 -- 0.0077 J+ 
Uranium 0.0026 -- -- -- -- -- -- 0.00427 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 5 of 9)
 

Location Identification MST066 Dup MST066 MST067 MST067 
Location Type Stream Stream Stream Stream 
Date Collected 10/3/2010 5/12/2012 5/14/2010 5/11/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 0.0148 -- -- -- -- -- -- --
Boron 0.0016 0.0284 -- -- -- -- -- -- --
Cadmium 0.0006 0.000044 -- <0.0012 D -- 0.000399 J -- <0.0012 D 
Chromium, Total 0.000031 0.00131 -- -- -- -- -- -- --
Cobalt 0.004 0.00376 -- -- -- -- -- -- --
Manganese 0.05 2.62 -- -- -- -- -- -- --
Selenium 0.005 -- 0.0065 J+ -- 0.0257 D -- 0.099 -- 0.681 
Uranium 0.0026 0.0043 -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 6 of 9)
 

Location Identification MST069 MST069 MST069 MST069 
Location Type Stream Stream Stream Stream 
Date Collected 5/13/2010 5/17/2010 9/14/2010 5/8/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 0.000779 -- 0.000816 0.00451 <0.0015 0.00973 J-,B 0.00145 D --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- -- --
Selenium 0.005 -- 2.84 -- 1.15 -- 1.17 -- 1.43 J+ 
Uranium 0.0026 -- -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 7 of 9)
 

Location Identification MST069 MST089 MST089 MST090 
Location Type Stream Stream Stream Stream 
Date Collected 9/17/2012 5/13/2010 5/11/2012 5/13/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 0.00143 -- <0.0003 -- <0.0012 D -- <0.0003 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- -- --
Selenium 0.005 -- 1.26 D -- 0.000758 J -- 0.00165 F,D -- <0.0005 
Uranium 0.0026 -- -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 8 of 9)
 

Location Identification MST090 MST092 MST092 MST094 
Location Type Stream Stream Stream Stream 
Date Collected 5/11/2012 5/13/2010 5/11/2012 5/13/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- --
Cadmium 0.0006 <0.0012 D <0.0003 -- <0.0012 D -- <0.0003 --
Chromium, Total 0.000031 -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- -- --
Selenium 0.005 -- -- 0.00272 -- 0.00209 -- 0.000842 J 
Uranium 0.0026 -- -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



 

TABLE 3-6
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 9 of 9)
 

Location Identification MST095 MST095 MST096 
Location Type Stream Stream Stream 
Date Collected 5/13/2010 5/10/2012 5/10/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0006 -- <0.0006 --
Chromium, Total 0.000031 -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- --
Manganese 0.05 -- -- -- -- -- --
Selenium 0.005 -- 0.2 -- 0.0772 -- 0.071 
Uranium 0.0026 -- -- -- -- -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 6)
 

Location Identification MDS025 MDS025 MDS025 MDS025 
Location Type Dump Seep Dump Seep Dump Seep Dump Seep 
Date Collected 5/15/2010 5/16/2010 9/15/2010 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 0.000347 J -- 0.000594 J 0.00175 <0.0006 <0.0006 <0.0012 D --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Iron 0.16 1.41 -- -- -- -- -- -- --
Selenium 0.005 -- 0.00434 -- 0.00422 -- 0.00159 J -- 0.00718 D 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 2 of 6)
 

Location Identification MDS026 MDS026 MDS026 MST128 
Location Type Dump Seep Dump Seep Dump Seep Stream 
Date Collected 5/16/2010 9/15/2010 5/11/2012 5/16/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 0.000826 <0.0006 0.00148 J-,B <0.0012 D -- <0.0003 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Iron 0.16 -- -- -- -- -- -- <0.025 --
Selenium 0.005 -- 0.118 -- 0.0949 -- 0.368 D -- 0.00157 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 3 of 6)
 

Location Identification MST128 MST131 MST131 MST131 
Location Type Stream Stream Stream Stream 
Date Collected 5/12/2012 5/16/2010 10/2/2010 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- 0.0225 B -- -- --
Cadmium 0.0006 <0.0012 D -- <0.0003 -- 0.000024 -- <0.0012 D --
Chromium, Total 0.000031 -- -- -- -- 0.00046 -- -- --
Iron 0.16 -- -- 0.271 -- -- -- -- --
Selenium 0.005 -- 0.00246 D -- 0.00184 -- 0.0008 J -- 0.00163 F,D 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 4 of 6)
 

Location Identification MST132 MST132 Dup MST132 Triplicate MST132 
Location Type Stream Stream Stream Stream 
Date Collected 5/16/2010 5/16/2010 5/16/2010 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0003 -- <0.0003 -- <0.0012 D --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Iron 0.16 0.0464 J -- 0.0319 J -- 0.0288 J -- -- --
Selenium 0.005 -- 0.0017 -- 0.00148 -- 0.00167 -- 0.0023 D 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 5 of 6)
 

Location Identification MST132 Dup MST133 MST133 MST143 
Location Type Stream Stream Stream Stream 
Date Collected 5/12/2012 5/15/2010 5/11/2012 5/15/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0012 D -- <0.0003 -- <0.0012 D -- <0.0003 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- --
Iron 0.16 -- -- 0.0702 J -- -- -- 0.0401 J --
Selenium 0.005 -- 0.00159 F,D -- 0.00146 -- 0.00698 D -- 0.0024 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-7
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 6 of 6)
 

Location Identification MST144 MST274 MST274 MST274 
Location Type Stream Stream Stream Stream 
Date Collected 5/16/2010 10/1/2010 10/1/2010 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- 0.016 B -- 0.0153 B -- -- --
Cadmium 0.0006 <0.0003 <0.0003 0.000012 J -- 0.000011 J -- <0.0012 D --
Chromium, Total 0.000031 -- -- 0.00043 -- 0.00039 B -- -- --
Iron 0.16 -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.211 -- 0.0041 -- 0.0041 -- 0.00393 D 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias is unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
UB	 Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-8
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 5)
 

Location Identification MDS034 MST044 MST044 MST044 

Analyte/Methods (Units) 

Location Type 
Date Collected 

Dump Seep 
5/16/2010 

Stream 
5/14/2010 

Stream 
9/16/2010 

Stream 
5/9/2012 

Metals (mg/l) 
Cadmium 

Screening 
Limits 
0.0006 

Dissolved 
<0.0003 

Total 
0.000438 J 

Dissolved 
<0.0003 

Total 
--

Dissolved 
<0.0006 UJ 

Total 
--

Dissolved 
<0.0012 D 

Total 
--

Selenium 0.005 -- 0.0475 -- 0.000901 J -- <0.001 -- 0.00114 F,J+ 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-8
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 2 of 5)
 

Location Identification MST044 MST044 Dup MST045 MST045 Dup 
Location Type Stream Stream Stream Stream 
Date Collected 9/17/2012 9/17/2012 5/14/2010 5/14/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Cadmium 0.0006 <0.0006 -- <0.0006 -- <0.0003 -- <0.0003 --
Selenium 0.005 -- 0.00141 -- 0.0013 -- 0.000867 J -- 0.000824 J 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-8
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 3 of 5)
 

Location Identification 
Location Type 
Date Collected 

Analyte/Methods (Units) 

MST045 Triplicate 
Stream 

5/14/2010 

MST045 
Stream 

9/16/2010 

MST045 Duplicate 
Stream 

9/16/2010 

MST045 Triplicate 
Stream 

9/16/2010 

Metals (mg/l) 
Cadmium 

Screening 
Limits 
0.0006 

Dissolved 
<0.0003 

Total 
--

Dissolved 
<0.0006 UJ 

Total 
--

Dissolved 
<0.0006 UJ 

Total 
--

Dissolved 
<0.0006 UJ 

Total 
--

Selenium 0.005 -- 0.000698 J -- <0.001 -- <0.001 -- <0.005 UJ 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-8
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 4 of 5)
 

Location Identification 
Location Type 
Date Collected 

Analyte/Methods (Units) 

MST045 
Stream 
5/9/2012 

MST045 Dup 
Stream 
5/9/2012 

MST045 
Stream 

9/17/2012 

MST057 
Stream 

5/14/2010 

Metals (mg/l) 
Cadmium 

Screening 
Limits 
0.0006 

Dissolved 
<0.0012 D 

Total 
--

Dissolved 
<0.0012 D 

Total 
--

Dissolved 
<0.0006 

Total 
--

Dissolved 
<0.0003 

Total 
--

Selenium 0.005 -- 0.00121 F,J+ -- 0.00196 F,J+ -- 0.00166 -- 0.00617 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-8
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 5 of 5)
 

Location Identification MST057 MST063 MST063 
Location Type Stream Stream Stream 
Date Collected 5/9/2012 5/15/2010 5/9/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total 

Cadmium 0.0006 <0.0012 D -- <0.0003 -- 0.00373 D --
Selenium 0.005 -- <0.002 D -- 0.00234 -- 0.0052 J+ 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



  

TABLE 3-9
 

EXCEEDANCE SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MST048 MST093 MST093 MST226* MST274* 
Location Type Stream Stream Stream Stream Stream 
Date Collected 5/10/2012 5/13/2010 5/10/2012 5/10/2012 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- <0.001 -- 0.000544 J -- <0.001 -- 0.00833 -- 0.00393 D 

mg/l milligrams per liter. 
Bold Bolded result indicates positively identified compound. 
-- Not scheduled. 
B Analyte detected in an associated blank. 
D Sample dilution required for analysis; reported values reflect the dilution. 
J Data are estimated due to associated quality control data. 
UB Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 
* MST226 and MST274 are no longer considered background stations 



TABLE 3-10
 
2010 BOREHOLE GROUNDWATER 


DISSOLVED SELENIUM RESULTS (mg/l)
 
(Page 1 of 1)
 

Mine Site Station ID Result 

Ballard 

BH159 0.0409 
BH160 0.000676J 
BH161 0.0164 
BH162 0.00195 
BH163 Dry 
BH164 0.0108 
BH165 Dry 
BH166 0.000567J 
BH172 0.0144 

Henry 

BH167 0.0183 
BH168 Dry 
BH169 0.00157 
BH170 Dry 
BH171 <0.0005U 

mg/l 
Bold 

J 
U 

Bolded result indicated positively identified compound. 
Data are estimated due to associated quality control data 
Not Detected 

milligrams per liter 



TABLE 3-11
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 1 of 4)
 

Location Identification MST066 MST066 Dup MST066 MST067 
Field Sample Identification 1010-MST066-RS-001-1 1010-MST066-RS-001-2 1010-MST066-RS-002 1010-MST067-RS-001-1 

Date Collected 10/3/2010 10/3/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 3.0 J- 4.5 J- 3.3 J- 5.7 UB 
Arsenic 0.39 6.4 8.19 5.36 5.49 
Boron 0.5 9.3 J 15.9 8.3 J 10.7 
Cadmium 0.36 3.7 2.66 3.33 6.92 
Chromium, Total 0.4 16.6 11.2 15.3 34.7 
Copper 28 18.9 13.5 18 19.9 
Manganese 220 268 J+ 357 J+ 255 J+ 448 
Mercury 0.1 0.049 0.073 0.052 0.051 J-
Molybdenum 2 0.9 UB 2.5 B 0.9 UB 2.6 
Nickel 38 22.8 23.4 21.2 35.7 
Selenium 0.52 3.1 3.4 2.7 30.4 
Uranium 5 3.54 3.48 3.26 4.46 
Vanadium 2 37.1 26.9 34.4 54.3 
Zinc 46 94.4 61.7 87.3 209 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-11
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 2 of 4)
 

Location Identification MST067 MST089 MST089 MST092 
Field Sample Identification 1010-MST067-RS-002 1010-MST089-RS-001 1010-MST089-RS-002 1010-MST092-RS-001 

Date Collected 10/3/2010 10/5/2010 10/5/2010 10/4/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 7.1 UB 3.0 J-,B 4.1 J-,B 6.4 J-,B 
Arsenic 0.39 8.91 1.83 3.44 2.29 
Boron 0.5 14.4 10.3 10.8 9.3 J 
Cadmium 0.36 14.5 3.89 4.85 5.84 
Chromium, Total 0.4 66.5 25.9 30.4 42.9 
Copper 28 33.6 21.6 21.9 25.2 
Manganese 220 239 161 123 67.6 
Mercury 0.1 0.079 J- 0.054 0.068 0.06 
Molybdenum 2 5.2 <0.5 <0.5 0.8 UB 
Nickel 38 71.6 19.3 25.7 23.2 
Selenium 0.52 100 4.7 7.6 7.6 
Uranium 5 8.74 3.04 2.31 3.14 
Vanadium 2 122 29.7 32.8 45.1 
Zinc 46 424 136 162 206 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-11
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 3 of 4)
 

Location Identification MST092 MST095 MST095 MST272 
Field Sample Identification 1010-MST092-RS-002 1010-MST095-RS-001 1010-MST095-RS-002 1010-MST272-RS-001 

Date Collected 10/4/2010 10/4/2010 10/4/2010 10/5/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 4.7 J-,B 6.0 J-,B 6.3 J-,B 4.6 UB 
Arsenic 0.39 2.5 5.73 8.51 2.93 
Boron 0.5 10.4 12.1 14.1 12.3 
Cadmium 0.36 4.49 9.87 15.8 2.65 
Chromium, Total 0.4 36.4 57.3 96.3 22.7 
Copper 28 23.7 25.9 36.7 16.7 
Manganese 220 52.4 854 876 736 
Mercury 0.1 0.082 0.058 0.109 0.038 
Molybdenum 2 0.7 UB 2.7 B 6.2 <0.5 
Nickel 38 19.1 38.3 73.8 19.9 
Selenium 0.52 5.5 3.4 5.9 1.8 
Uranium 5 3.71 7.79 8.9 2.23 
Vanadium 2 53.2 53 135 32.1 
Zinc 46 147 270 459 123 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-11
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 4 of 4)
 

Location Identification MST272 MST273 MST273 
Field Sample Identification 1010-MST272-RS-002 1010-MST273-RS-001 1010-MST273-RS-002 

Date Collected 10/5/2010 10/5/2010 10/5/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 7.8 UB <3.0 3.7 UB 
Arsenic 0.39 3.12 2.78 2.39 
Boron 0.5 9.8 J 11.7 10 
Cadmium 0.36 2.64 2.59 3.04 
Chromium, Total 0.4 25.6 21 17.8 
Copper 28 15.1 18.6 19.3 
Manganese 220 721 769 294 
Mercury 0.1 0.031 0.048 0.055 
Molybdenum 2 0.6 UB <0.5 <0.5 
Nickel 38 21.1 18.3 16.2 
Selenium 0.52 1.9 3.2 5.1 
Uranium 5 2.67 2.82 3.56 
Vanadium 2 36.2 25.8 22.2 
Zinc 46 120 114 114 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



  

TABLE 3-12
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
ENOCH VALLEY SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MST131 MST131 
Field Sample Identification 1010-MST131-RS-001 1010-MST131-RS-002 

Date Collected 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 11 B 6.3 UB 
Arsenic 0.39 4.23 4.43 
Boron 0.5 10.1 11.3 
Cadmium 0.36 1.22 1.65 
Chromium, Total 0.4 22.7 23.7 
Manganese 220 1660 2800 
Selenium 0.52 1.6 1.4 
Vanadium 2 25 25.7 
Zinc 46 84 102 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



  

TABLE 3-13
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MST053 MST053 
Field Sample Identification 1010-MST053-RS-001 1010-MST053-RS-002 

Date Collected 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 <3.0 7.0 J 
Arsenic 0.39 1.12 1.3 
Boron 0.5 5.7 J 3.5 J 
Cadmium 0.36 1.3 0.392 
Chromium, Total 0.4 16.5 21.5 
Selenium 0.52 1.4 0.8 J 
Vanadium 2 14.7 24.2 
Zinc 46 65.4 64.3 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
J Data are estimated due to associated quality control data.
 

Highlight indicates exceedance above screening value 



  

TABLE 3-14
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 1 of 5)
 

Location Identification MST093 MST093 Dup MST093 MST093 Dup 
Field Sample Identification 1010-MST093A-RS-001-1 1010-MST093A-RS-001-2 1010-MST093A-RS-002-1 1010-MST093A-RS-002-2 

Date Collected 10/4/2010 10/4/2010 10/4/2010 10/4/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 3.2 J-,B 6.1 J-,B 3.9 J-,B 4.8 J-,B 
Arsenic 0.39 3.03 3.05 3.05 2.94 
Boron 0.5 10.1 9.8 J 9.7 J 9.9 J 
Cadmium 0.36 1.81 1.99 3.63 3.49 
Chromium, Total 0.4 18.7 18.3 17 16.7 
Copper 28 17.5 18 17.6 18.2 
Manganese 220 543 922 337 351 
Selenium 0.52 0.7 J 0.7 J 1.4 1.3 
Vanadium 2 23.5 24.6 24.9 24.4 
Zinc 46 105 105 122 120 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations 



  

TABLE 3-14
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 2 of 5)
 

Location Identification MST093 MST093 MST274* MST274* 
Field Sample Identification 1010-MST093B-RS-001 1010-MST093B-RS-002 1010-MST274A-RS-001 1010-MST274A-RS-002 

Date Collected 10/4/2010 10/4/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 4.4 J-,B 3.6 J-,B 6.7 UB 5.2 UB 
Arsenic 0.39 4.24 2.78 4.84 4.3 
Boron 0.5 10 11.2 10.6 9.4 J 
Cadmium 0.36 2.43 3.51 1.4 3.11 
Chromium, Total 0.4 18.4 16.7 23.8 23.7 
Copper 28 18.2 17.6 18 16.6 
Manganese 220 1080 527 931 500 
Selenium 0.52 1.0 J 1.5 2.3 3.4 
Vanadium 2 32.2 24.3 25.4 30.6 
Zinc 46 104 117 130 219 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations 



  

TABLE 3-14
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 3 of 5)
 

Location Identification MST274* MST274* MST275* MST275* 
Field Sample Identification 1010-MST274B-RS-001 1010-MST274B-RS-002 1010-MST275A-RS-001 1010-MST275A-RS-002 

Date Collected 10/2/2010 10/2/2010 10/1/2010 10/1/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 8.7 UB 5.0 UB 4.6 J 5.8 J 
Arsenic 0.39 4.37 4.99 3.47 4.23 
Boron 0.5 10.3 10.1 4.8 J 5.5 J 
Cadmium 0.36 1.37 2.31 0.57 0.729 
Chromium, Total 0.4 23.7 23.2 16.9 14.6 
Copper 28 16.8 18.1 10.5 11.9 
Manganese 220 814 561 635 926 
Selenium 0.52 2.0 2.9 0.8 J 0.8 J 
Vanadium 2 25.4 29.8 25 22.6 
Zinc 46 131 195 49.7 54.3 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations 



  

TABLE 3-14
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 4 of 5)
 

Location Identification MST275* MST275* MST277 MST277 
Field Sample Identification 1010-MST275B-RS-001 1010-MST275B-RS-002 1010-MST277A-RS-001 1010-MST277A-RS-002 

Date Collected 10/1/2010 10/1/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 4.5 J 5.3 J 4.6 J- 5.2 J-
Arsenic 0.39 2.69 4.99 2.9 3.0 
Boron 0.5 5.9 J 5.1 J 6.1 J 5.6 J 
Cadmium 0.36 0.542 0.812 2.02 1.73 
Chromium, Total 0.4 14.4 15.1 18.6 18.5 
Copper 28 10.6 10.9 21 18.8 
Manganese 220 563 1080 124 J+ 148 J+ 
Selenium 0.52 0.7 J 0.8 J 1.4 1.1 
Vanadium 2 21.4 23.1 26 25.5 
Zinc 46 52.4 51.6 87.7 84.5 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations 



  

TABLE 3-14
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SOIL RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 5 of 5)
 

Location Identification MST277 MST277 
Field Sample Identification 1010-MST277B-RS-001 1010-MST277B-RS-002 

Date Collected 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 5.5 J- 5.3 J-
Arsenic 0.39 5.44 5.19 
Boron 0.5 6.7 J 6.6 J 
Cadmium 0.36 3.24 3.43 
Chromium, Total 0.4 29.3 29.2 
Copper 28 30 29.3 
Manganese 220 323 J+ 159 J+ 
Selenium 0.52 1.7 1.8 
Vanadium 2 42 42.1 
Zinc 46 144 142 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations 



TABLE 3-15
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 1 of 2)
 

Location Identification MST066 MST066 Dup MST067 MST089 
Field Sample Identification 1010-MST066-SD-001-1 1010-MST066-SD-001-2 1010-MST067-SD-001-1 1010-MST089-SD-001 

Date Collected 10/3/2010 10/3/2010 10/3/2010 10/5/2010 
Analyte/Methods (Units) 

Metals (mg/kg) 
Antimony 2 4.8 J- 4.4 J- 6.6 J-,B 8.8 UB 
Arsenic 0.39 3.65 J 3.59 J 13.4 3.36 
Cadmium 0.99 1.97 J 1.72 J 34.7 J-,B 3.39 
Chromium, Total 43 19 17.4 105 28.7 
Copper 32 15.1 14.4 45.7 J 14.6 
Manganese 460 345 J+ 338 J+ 257 860 
Mercury 0.18 0.02 0.021 0.176 J- 0.044 
Nickel 23 13.9 13.9 134 19.8 
Selenium 2 5.3 5.0 167 J-,B 4.6 
Silver 1 0.161 0.142 2.27 0.308 
Zinc 121 65.6 71.7 834 123 

mg/kg milligrams per kilogram
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-15
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
BALLARD MINE, P4 RI/FS
 

(Page 2 of 2)
 

Location Identification MST092 MST095 MST272 MST273 
Field Sample Identification 1010-MST092-SD-001 1010-MST095-SD-001 1010-MST272-SD-001 1010-MST273-SD-001 

Date Collected 10/4/2010 10/4/2010 10/5/2010 10/5/2010 
Analyte/Methods (Units) 

Metals (mg/kg) 
Antimony 2 5.8 UB 8.2 UB 6.1 J-,B 6.2 J-,B 
Arsenic 0.39 4.19 10.9 3.59 J 3.33 J 
Cadmium 0.99 6.39 44.9 5.35 J 2.05 J 
Chromium, Total 43 43.7 269 35.4 19.4 
Copper 32 26.1 70.6 18.1 13.2 
Manganese 460 296 227 578 1640 
Mercury 0.18 0.087 0.289 0.046 0.022 
Nickel 23 32 198 33 18.7 
Selenium 2 20.6 86.1 2.5 1.5 
Silver 1 0.746 3.07 0.412 0.177 
Zinc 121 231 1050 213 81.9 

mg/kg milligrams per kilogram
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias is unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 1 of 6)
 

Location Identification MSP017 MSP017 MSP017 MSP017 MSP018 
Field Sample Identification 1010-MSP017-SD-001 1010-MSP017-SD-002 1010-MSP017-SD-003 1010-MSP017-SD-004 1010-MSP018-SD-001 

Date Collected 9/29/2010 9/29/2010 9/29/2010 9/29/2010 9/29/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 6.0 J-,B 6.0 J-,B 5.4 J-,B 8.6 J-,B 7.6 J-,B 
Arsenic 9.8 5.58 4.61 8.0 9.49 10.4 
Cadmium 0.99 4.82 J 3.86 J 7.0 J 23.8 J 141 J 
Chromium, Total 43 27.8 29.2 30.1 147 77.6 
Copper 32 28.6 44.8 24.9 38.9 47.1 
Manganese 460 408 571 646 355 429 
Mercury 0.18 0.032 0.044 0.04 0.136 0.109 
Nickel 23 49.1 38.3 75.4 190 981 
Selenium 2 58.9 J-,B 21.2 J-,B 152 J-,B 68.8 J-,B 129 J-,B 
Silver 1 0.28 0.253 0.268 0.633 0.797 
Zinc 121 225 183 365 1530 6180 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 2 of 6)
 

Location Identification MSP018 MSP018 MSP020 MSP020 MSP020 
Field Sample Identification 1010-MSP018-SD-002 1010-MSP018-SD-003 1010-MSP020-SD-001 1010-MSP020-SD-002 1010-MSP020-SD-003 

Date Collected 9/29/2010 9/29/2010 10/2/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 5.1 J-,B 6.9 J-,B 6.3 J-,B 7.9 J-,B 6.3 J-,B 
Arsenic 9.8 12 13.5 8.68 J 8.23 J 7.61 J 
Cadmium 0.99 293 J 164 J 35.1 J-,B 34.6 J-,B 28.7 J-,B 
Chromium, Total 43 58.3 126 126 J- 111 J- 157 J-
Copper 32 43.7 54.1 39.7 42.2 39.1 
Manganese 460 393 369 177 189 161 
Mercury 0.18 0.053 0.178 0.118 0.12 0.094 
Nickel 23 1280 1280 162 166 112 
Selenium 2 249 J-,B 201 J-,B 61.8 J 68.8 J 37.6 J 
Silver 1 0.365 0.966 1.31 J 1.25 J 1.61 J 
Zinc 121 13000 8580 1260 1390 809 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 3 of 6)
 

Location Identification MSP020 MSP020 MSP021 MSP021 MSP021 Dup 
Field Sample Identification 1010-MSP020-SD-004 1010-MSP020-SD-005 1010-MSP021-SD-001 1010-MSP021-SD-002-1 1010-MSP021-SD-002-2 

Date Collected 10/2/2010 10/2/2010 10/2/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 4.2 J-,B 6.2 J- 5.7 J- 7.7 J- 6.4 J-,B 
Arsenic 9.8 8.1 J 9.8 J 12.5 J 16.5 J 18.4 J 
Cadmium 0.99 35.4 J-,B 37.5 J-,B 22.9 J-,B 88.9 J-,B 92.6 J-,B 
Chromium, Total 43 142 J- 145 J- 78.4 J- 135 J- 133 J-
Copper 32 38.1 48.5 42.1 53 51.2 
Manganese 460 167 221 402 131 128 
Mercury 0.18 0.093 0.148 0.195 0.198 0.205 
Nickel 23 124 168 171 353 330 
Selenium 2 59.9 J 59.2 J 73.5 J 515 J 543 J 
Silver 1 1.5 J 1.49 J 0.543 J 1.19 J 1.2 J 
Zinc 121 992 1420 1020 3150 2950 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 4 of 6)
 

Location Identification MSP021 MSP021 MSP023 MSP023 MSP023 
Field Sample Identification 1010-MSP021-SD-003 1010-MSP021-SD-004 1010-MSP023-SD-001 1010-MSP023-SD-002 1010-MSP023-SD-003 

Date Collected 10/2/2010 10/2/2010 9/28/2010 9/28/2010 9/28/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 9.7 J-,B 9.7 J-,B 5.9 J 8.1 J 6.8 J 
Arsenic 9.8 12.1 J 13.9 J 8.53 J 12.9 J 15 J 
Cadmium 0.99 50.6 J-,B 38.1 J-,B 21.3 J-,B 45.3 J-,B 35.2 J-,B 
Chromium, Total 43 383 J- 329 J- 94.2 291 156 
Copper 32 186 114 35.4 55.5 55.3 
Manganese 460 181 195 859 982 1020 
Mercury 0.18 0.684 0.502 0.119 0.217 0.198 
Nickel 23 80.9 134 73.1 142 123 
Selenium 2 58.2 J 73.6 J 10.9 J 26.4 J 18.2 J 
Silver 1 4.14 J 2.17 J 1.13 2.88 1.77 
Zinc 121 430 661 460 1020 790 

mg/kg milligrams per kilogram. 
Bold Bolded result indicates positively identified compound. 
B Analyte detected in an associated blank. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential low bias. 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 5 of 6)
 

Location Identification MSP031 MSP031 Dup MSP031 MSP031 MSP023 
Field Sample Identification 1010-MSP031-SD-001-1 1010-MSP031-SD-001-2 1010-MSP031-SD-002 1010-MSP031-SD-003 1010-MSP023-SD-004 

Date Collected 9/28/2010 9/28/2010 9/28/2010 9/28/2010 9/28/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 12 J-,B 11 J-,B 5.8 J-,B 8.2 J-,B 11 
Arsenic 9.8 24.5 23.5 8.54 11.7 20.3 J 
Cadmium 0.99 53.6 J 52 J 6.7 J 16.8 J 56.9 J-,B 
Chromium, Total 43 407 384 40.7 75.4 309 
Copper 32 106 102 40.1 51.6 83 
Manganese 460 887 926 436 861 1250 
Mercury 0.18 0.42 0.378 0.098 0.148 0.327 
Nickel 23 320 314 45.6 82.2 244 
Selenium 2 91.4 J-,B 86 J-,B 4.8 J-,B 13.1 J-,B 45.1 J 
Silver 1 3.3 3.3 0.321 0.777 3.73 
Zinc 121 2240 2200 250 508 1840 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 

Highlight indicates exceedance above screening value 



TABLE 3-16
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
ENOCH VALLEY MINE, P4 RI/FS
 

(Page 6 of 6)
 

Location Identification MST131 MST131 MST274 MST274 
Field Sample Identification 1010-MST131-SD-001 1010-MST131-SD-002 1010-MST274B-SD-001 1010-MST274A-SD-001 

Date Collected 10/2/2010 10/2/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 12 J-,B 6.1 J-,B 7.9 J-,B 8.0 J-,B 
Arsenic 9.8 14.7 9.24 4.84 4.65 
Cadmium 0.99 3.67 J-,B 1.63 J-,B 2.21 J-,B 3.12 J-,B 
Chromium, Total 43 35.6 24.6 23.5 23.5 
Copper 32 16.7 J 16.2 J 16.1 J 16.8 J 
Manganese 460 3580 4490 290 251 
Mercury 0.18 0.016 J- 0.02 J- 0.03 J- 0.036 J-
Nickel 23 34.2 29.4 29.9 36.6 
Selenium 2 2.6 J-,B 1.5 J-,B 3.9 J-,B 4.5 J-,B 
Silver 1 0.234 0.116 0.109 0.115 
Zinc 121 107 95.3 174 226 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 

Highlight indicates exceedance above screening value 



TABLE 3-17
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
HENRY MINE, P4 RI/FS
 

(Page 1 of 4)
 

Location Identification MSP014 MSP014 Dup MSP014 MSP014 MSP014 
Field Sample Identification 1010-MSP014-SD-001-1 1010-MSP014-SD-001-2 1010-MSP014-SD-002 1010-MSP014-SD-003 1010-MSP014-SD-004 

Date Collected 9/29/2010 9/29/2010 9/29/2010 9/29/2010 9/29/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 5.5 J-,B 3.1 J-,B 3.6 J-,B 8.5 J-,B 5.3 J-,B 
Arsenic 9.8 8.73 8.66 4.66 6.69 6.83 
Cadmium 0.99 21.2 J 24.6 J 2.63 J 19.5 J 16.2 J 
Chromium, Total 43 75.9 80 23.1 144 92.3 
Copper 32 42.4 50.7 28.1 35.4 27.5 
Lead 35.8 0.01 0.012 0.007 0.008 0.009 
Manganese 460 382 395 300 661 827 
Mercury 0.18 0.099 0.119 0.025 0.13 0.12 
Nickel 23 75.1 72.5 27.5 75.2 96.1 
Selenium 2 13.9 J-,B 14.5 J-,B 4.9 J-,B 12.8 J-,B 24 J-,B 
Silver 1 0.886 1.01 0.184 0.938 0.872 
Zinc 121 447 416 126 456 500 

mg/kg milligrams per kilogram. 
Bold Bolded result indicates positively identified compound. 
B Analyte detected in an associated blank. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential high bias. 
UB Analyte considered not detected based on associated blank data. 



TABLE 3-17
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
HENRY MINE, P4 RI/FS
 

(Page 2 of 4)
 

Location Identification MSP014 MSP015 MSP015 MSP015 MSP015 
Field Sample Identification 1010-MSP014-SD-005 1010-MSP015-SD-001 1010-MSP015-SD-002 1010-MSP015-SD-003 1010-MSP015-SD-004 

Date Collected 9/29/2010 9/30/2010 9/30/2010 9/30/2010 9/30/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 8.4 J 5.5 J-,B 7.5 J-,B 7.0 J-,B 7.9 J-,B 
Arsenic 9.8 8.8 J 8.82 6.7 7.7 8.4 
Cadmium 0.99 28.1 J-,B 19.7 J 11.9 J 18.4 J 22.9 J 
Chromium, Total 43 116 72.3 52.2 77.4 77.4 
Copper 32 37.6 34.2 33.5 32.9 68.8 
Lead 35.8 0.01 0.012 0.009 0.007 0.008 
Manganese 460 788 2580 1350 1770 1810 
Mercury 0.18 0.118 0.107 0.07 0.109 0.109 
Nickel 23 148 159 95.2 141 165 
Selenium 2 46.2 J 43.4 J-,B 26.5 J-,B 35.6 J-,B 40.1 J-,B 
Silver 1 0.887 0.711 0.535 0.645 0.736 
Zinc 121 979 1210 663 1030 1380 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



TABLE 3-17
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
HENRY MINE, P4 RI/FS
 

(Page 3 of 4)
 

Location Identification MSP016 MSP016 MSP016 MSP016 MSP016 Dup 
Field Sample Identification 1010-MSP016-SD-001 1010-MSP016-SD-002 1010-MSP016-SD-003 1010-MSP016-SD-004-1 1010-MSP016-SD-004-2 

Date Collected 9/30/2010 9/30/2010 9/30/2010 9/30/2010 9/30/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 7.4 UB 4.7 UB 9.5 UB 5.4 UB 4.7 UB 
Arsenic 9.8 7.36 J 5.6 J 10.6 J 6.48 J 5.83 J 
Cadmium 0.99 5.18 J-,B 54.9 J-,B 39.7 J-,B 6.77 J-,B 6.47 J-,B 
Chromium, Total 43 55 215 320 48.3 47 
Copper 32 27.2 43.6 57.3 30.2 31.8 
Lead 35.8 0.009 0.007 0.009 0.006 0.011 
Manganese 460 506 335 119 208 187 
Mercury 0.18 0.061 0.13 0.236 0.067 0.072 
Nickel 23 41.4 48 88.8 54.2 51.8 
Selenium 2 21.3 J 28.9 J 82.5 J 97.4 J 96.3 J 
Silver 1 0.485 J 1.9 J 2.16 J 0.438 J 0.444 J 
Zinc 121 171 490 608 279 274 

mg/kg milligrams per kilogram. 
Bold Bolded result indicates positively identified compound. 
B Analyte detected in an associated blank. 
J Data are estimated due to associated quality control data. Bias unknown. 
J- Data are estimated due to associated quality control data. Potential high bias. 
UB Analyte considered not detected based on associated blank data. 



TABLE 3-17
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
HENRY MINE, P4 RI/FS
 

(Page 4 of 4)
 

Location Identification MST053 MST053 MST275 MST275 
Field Sample Identification 1010-MST053-SD-001 1010-MST053-SD-002 1010-MST275A-SD-001 1010-MST275B-SD-001 

Date Collected 10/3/2010 10/3/2010 10/1/2010 10/1/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limit 

Antimony 2 4.2 UB 4.7 J 5.9 J 4.7 J 
Arsenic 9.8 1.53 J 1.99 J 2.99 J 3.36 J 
Cadmium 0.99 1.27 J-,B 1.19 J-,B 0.481 J-,B 0.488 J-,B 
Chromium, Total 43 17.5 17.7 21.4 23 
Copper 32 10.6 12.8 51.3 16.8 
Lead 35.8 0.007 0.004 0.004 0.004 
Manganese 460 316 262 580 620 
Mercury 0.18 0.02 0.02 0.021 0.023 
Nickel 23 11.5 12 16.6 18.9 
Selenium 2 1.3 J 1.3 J 1.1 J 1.4 J 
Silver 1 0.119 J 0.117 J 0.161 J 0.16 J 
Zinc 121 59.9 68.3 67.9 56.3 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



TABLE 3-18
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 1 of 2)
 

Location Identification MST093 MST093 Dup MST093 MST274 MST274 
Field Sample Identification 1010-MST093A-SD-001-1 1010-MST093A-SD-001-2 1010-MST093B-SD-001 1010-MST274B-SD-001 1010-MST274A-SD-002 

Date Collected 10/4/2010 10/4/2010 10/4/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 4.5 UB 4.8 UB 3.2 UB 7.9 J-,B 8.0 J-,B 
Cadmium 0.99 1.88 1.94 2.21 2.21 J-,B 3.12 J-,B 
Copper 32 14.5 14.3 14.9 16.1 J 16.8 J 
Manganese 460 401 400 405 290 251 
Nickel 23 15.2 16.2 17.2 29.9 36.6 
Selenium 2 1.0 0.9 J 1.0 J 3.9 J-,B 4.5 J-,B 
Zinc 121 92 94.8 107 174 226 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



TABLE 3-18
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SEDIMENT RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 2 of 2)
 

Location Identification MST275 MST275 MST277 MST277 
Field Sample Identification 1010-MST275A-SD-001 1010-MST275B-SD-001 1010-MST277A-SD-001 1010-MST277B-SD-002 

Date Collected 10/1/2010 10/1/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 5.9 J 4.7 J 5.0 J- 4.8 J-
Cadmium 0.99 0.481 J-,B 0.488 J-,B 1.92 J 2.95 J 
Copper 32 51.3 16.8 20.6 25.5 
Manganese 460 580 620 194 J+ 200 J+ 
Nickel 23 16.6 18.9 13.1 20.7 
Selenium 2 1.1 J 1.4 J 1.2 1.6 
Zinc 121 67.9 56.3 89.9 125 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-19
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SURFACE WATER RESULTS
 
BALLARD MINE SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MST066 MST066 
Location Type Stream Stream 
Date Collected 10/3/2010 10/3/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total 

Arsenic 0.01 0.0151 -- 0.0148 --
Boron 0.0016 0.0288 -- 0.0284 --
Chromium, Total 0.000031 0.00097 -- 0.00131 --
Cobalt 0.004 0.0075 -- 0.00376 --
Manganese 0.05 2.64 -- 2.62 --
Selenium 0.005 -- 0.0077 J+ -- 0.0065 J+ 
Thallium 0.00024 <0.000004 -- 0.000039 J --
Uranium 0.0026 0.00427 -- 0.0043 --

Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 

Highlight indicates exceedance above screening value 



  

 

TABLE 3-20
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 2)
 

Location Identification MSP017 MSP018 MSP020 MSP021 
Location Type Pond Pond Pond Pond 
Date Collected 9/29/2010 9/29/2010 10/2/2010 10/2/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 <0.002 -- 0.0195 -- 0.0182 -- 0.116 --
Chromium, Total 0.000031 0.00099 -- 0.0008 -- 0.00085 -- 0.00038 --
Iron 0.16 -- -- -- -- -- -- -- --
Manganese 0.05 0.268 -- 0.334 -- 0.0042 -- 0.0421 --
Nickel 0.052 0.0128 -- 0.511 -- 0.0107 -- 0.0156 --
Selenium 0.005 0.058 0.0593 0.0688 0.0493 0.0278 J+ 0.0282 0.0785 J+ 0.0844 
Uranium 0.0026 0.00463 -- 0.0162 -- 0.00559 -- 0.00437 --
Vanadium 0.02 0.00156 -- 0.0341 -- 0.0192 -- 0.0121 --
Zinc 0.12 0.0026 -- 0.231 -- 0.0019 J -- 0.0023 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 



  

 

TABLE 3-20
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SURFACE WATER RESULTS
 
ENOCH VALLEY MINE SAMPLES, P4 RI/FS
 

(Page 2 of 2)
 

Location Identification MSP021 Dup MST131 
Location Type Pond Stream 
Date Collected 10/2/2010 10/2/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total 

Boron 0.0016 0.116 -- 0.0225 B --
Chromium, Total 0.000031 0.00099 -- 0.00046 --
Iron 0.16 -- -- -- --
Manganese 0.05 0.0414 -- 0.0387 --
Nickel 0.052 0.019 -- 0.00216 J --
Selenium 0.005 0.0821 J+ 0.0839 -- 0.0008 J 
Uranium 0.0026 0.00429 -- 0.000556 --
Vanadium 0.02 0.0125 -- 0.00097 --
Zinc 0.12 0.0014 J -- 0.0036 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration i 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 



  

 

TABLE 3-21
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SURFACE WATER RESULTS
 
HENRY MINE SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MSP014 MSP015 MSP016 MST053 
Location Type Pond Pond Pond Stream 
Date Collected 9/29/2010 9/30/2010 9/30/2010 10/3/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limit Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Boron 0.0016 0.028 -- 0.0402 -- 0.0084 UB -- 0.0146 B --
Cadmium 0.0006 0.000018 J -- 0.000077 -- 0.000027 0.00128 0.000012 J --
Chromium, Total 0.000031 0.00078 -- 0.00051 -- 0.00053 0.00414 0.00059 --
Manganese 0.05 0.0204 -- 2.44 -- 0.106 -- 0.0087 --
Selenium 0.005 0.005 0.0053 0.0176 0.0225 -- 0.0105 -- 0.0007 J 

Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 

Highlight indicates exceedance above screening value 



TABLE 3-22
 

EXCEEDANCE SUMMARY OF 2010 RIPARIAN SURFACE WATER RESULTS
 
BACKGROUND SAMPLES, P4 RI/FS
 

(Page 1 of 1)
 

Location Identification MST274* MST274* MST275* MST275* 
Location Type Stream Stream Stream Stream 
Date Collected 10/1/2010 10/1/2010 10/1/2010 10/1/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Arsenic 0.01 0.00057 -- 0.00054 -- 0.0194 -- 0.0224 --
Boron 0.0016 0.016 B -- 0.0153 B -- 0.121 -- 0.116 --
Chromium, Total 0.000031 0.00043 -- 0.00039 B -- 0.00272 -- 0.00343 --
Cobalt 0.004 0.000462 -- 0.00101 -- 0.0132 -- 0.0141 --
Manganese 0.05 0.0099 -- 0.0109 -- 1.74 -- 2.33 --
Selenium 0.005 -- 0.0041 -- 0.0041 -- 0.006 -- 0.0047 
Thallium 0.00024 0.000004 UB -- 0.000004 UB -- 0.000348 -- 0.000059 --

mg/l milligrams per liter. 
Bold Bolded result indicates positively identified compound. 
-- Not scheduled. 
B Analyte detected in an associated blank. 
D Sample dilution required for analysis; reported values reflect the dilution. 
J Data are estimated due to associated quality control data. 
UB Analyte considered not detected based on associated blank data. 

Highlight indicates exceedance above screening value 
* MST274 and MST275 are no longer considered background stations. 
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APPENDIX A – FIELD NOTES AND FIELD FORMS
 

A-1 2010 Monitoring Well and Direct Push Borehole Installation Sampling 

Field Notes and Field Forms 


A-2 2010 Riparian Soil, Sediment, and Surface Water Sampling
 

A-3 2010 Spring and Fall Groundwater and Surface Water Sampling
 

A-4 2012 Spring and Fall Groundwater and Surface Water Sampling
 



A-1 2010 Monitoring Well and Direct Push Borehole Installation Sampling 

Field Notes and Field Forms 




 

  

  

   

 
  

  

  
  

  

 

 

 

 

 

 

 

 

 

  

 

        

            

       

    

           

TABLE A-1
 
DIRECT PUSH BORING LOCATION INFORMATION
 

P4 MONSANTO, IDAHO
 
(Page 1 of 1)
 

Borehole ID 
Borehole 

Location 

Total Boring 

Depth (ft bgs) 

Water Sample 

Collected 

Water Sample 

Interval (ft 

bgs) 

Easting Northing pH 

Specific 

Conductivity 

(µS/cm) 

BH159 Ballard South 10 yes 6-10 679154.3 418287.5 6.86 784 

BH160 Ballard South 10 yes 6-10 678729.3 418856.1 6.65 764 

BH161 Ballard South 10 yes 6-10 678157.9 419029.9 6.69 564 

BH162 Ballard West 10 yes, also MS/MSD 6-10 679898.4 425437.3 8.20* 2.0* 

BH163 Ballard West 30 dry NA 679963.3 428475.5 NA NA 

BH164 Ballard West 20 yes 16-20 679282.9 427659.4 6.81 567 

BH165 Ballard West 30 dry NA 679309.7 427980.2 NA NA 

BH166 Ballard West 20 yes, also field dup 15-19 679446.3 428476.6 5.56* 351 

BH167 Henry 15 yes 8-12 693285.2 437462.8 6.52 1320 

BH168 Henry 30 dry NA 695228 436866 NA NA 

BH169 Henry 13 yes 9-13 684480.7 437458.2 7.07 625 

BH170 Henry 30 dry NA 694239.7 438369.2 NA NA 

BH171 Henry 13 yes 9-13 694898.1 437972.5 6.8 500 

BH172 Ballard South 10 yes 6-10 677781.1 419486.7 6.87 449 

Northings and Eastings are in State Plane Coordinate System, Idaho East, NAD27, US Feet. 

* Field parameter data appeared suspect, YSI meter was recalibrated again in the field after this data was taken. 

ft bgs feet below ground surface 

µS/cm microSiemens per centimeter 

NA no sample or parameter collected, location dry 



      

 
 

 

TABLE A-2
 
ENOCH VALLEY 2010 NEW  MONITORING WELL
 

DRILLING AND CONSTRUCTION DETAILS
 

P4 MONSANTO, IDAHO
 
(Page 1 of 1)


Mine Well ID Well Location 

Date 

Installed 

Boring TD 

(ft bgs) 

Depth Water 
Encountered when 

Drilling (ft bgs) 

Depth to 
Formation 
Contacts 

(ft bgs)1 

Well 
Completion 
TD (ft bgs) 

Screened 
Interval 

[Length] 

(ft bgs) 

Screen Slot 
Size 

(in) 

Sand Size at 
Screen 

Primary Filter 
Interval 

(ft bgs) 

Bentonite 
Seal (Chips) 

Interval 

(ft bgs) 

Permanent Steel 
Casing 

(ft bgs) 

M
in

e
oc

h
 V

al
le

y 
 

MMW037 

Paired with 
MMW036 and 

downgradient of 
MMW027 and 

MMW035 

9/20/2010 302.5 114.3 

0-Alluvium 

80-Basalt 

302 

302-292 

[10] 

0.01 20X40 302-286 286-surface 15.5 

E
n 263-Dinwoody 

Notes: 
(1) - Bold indicates formation at screened interval 

in inches 
ft bgs feet below ground surface 
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P4 PRODUCTION 
SITE INVESTIGATION 

Project No. 1008924.160102 

RECORD OF BOREHOLE: MMW037 
(Page 1 of 3) 

IDWR Tag No : None 
Drilling Date(s) : 9/15/2010-9/19/2010 
Latitude : N 42 53' 26.1" 
Longitude : W 111 26' 07.3" 
Elevation (ft) AMSL : 6,419 Measuring point 

Drilling Method / Rig : Dual Rotary 
Drilled By : AK Drilling 
Logged By : Emily Yeager (MWH) 
Installed By : Mike Wilson, Lyle Smith 
Surveyed By : Monsanto 
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DESCRIPTION 

Water Levels 
Water Level Before Sampling 

N/A 

Silt, dry, bown (7.5YR 5/2), fine-grained. 

3 NA CL 

4 0845 GM 
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Well Details 

CONSTRUCTION DETAILS 
Installation Date : 9/19/2010 to 9/22/2010
Boring Total Depth (ft bgs): 302.5
Well Total Depth (ft bgs) : 302.5 
Casing Type : Schedule 40 PVC 
Screen Slot Size : 0.010 
Screen Length (ft) : 10 feet 
Screened Interval (ft bgs) : 292 to 302 feet
Sand Size at Screen : 20X40 
Filter Interval (ft bgs) : 286 to 302 
Secondary Filter Interval : N/A
(ft bgs) : 
Bentonite Seal (Chips) : Cetco pure gold med. chips
Interval (ft bgs) : 0 to 286 
Bentonite Seal (slurry) : NA 
Interval (ft bgs) : NA 
Formation at Screen : Dinwoody
Depth Water Encountered : 
when Drilling (ft bgs) : 114.3 
Sump (ft bgs) : NA 
Drill Shoe Burial (ft bgs) : NA 
Backfill (ft bgs) : NA 
Steel Casing Depth : 
(ft bgs) : _____ 
Pump Depth (ft bgs) : _____ 
Pump Intake Depth (ft bgs)  :  _____ 
Height of MP (ft ags) : _____ 
SAMPLE DETAILS 
Fall 2010 Static Water Level (ft bmp) : 110.3
Fall 2010 Total Se (mg/L) : 0.0088 

NOTES: 

Elev.: 6,419 AMSL 
Well: MMW037 

Bentonite Seal 

Casing 

Protective casing 

Drill Shoe 

Sandy clay with gravel, dry, gravel 
range from fine to subangular, brown 
(7.5YR 4/2), some basaltic gravel. 

Clay, wet, (10YR 5/3), very soft, 
medium plasticity. 

Gravel, sand, silt mixture, wet, (10YR 
4/4), gravel range fine to subangular, 
some basaltic gravel. 

6 1033

As above, some cinder volcanics 
present, along with basaltic gravel. 

5 GC0850 

Clayey gravel, wet, dark yellowidh 
brown (10YR 4/4) gravel range fine to 
subangular, some basaltic gravels 
present. 

7 1036 

GC 

1033 

As above, but gravels range from 
medium to fine, more volcanics 
present. 

8 1058 

Clayey gravels as above, dark 
yellowish brown (10YR 4/4), wet, 
gravels are fine range, poorly graded, 
basaltic volcanics present. 

9 1105 

Basalt at 80 feet bgs, grayish black 
(N2), hard. From 70 to 80 feet bgs, 
clayey gravels, basalt gravels only, 
subrounded, vesicular. 

10 1202 

Basalt, dark gray (N3), hard. 

11 1253 

Basalt as above. 

• Centralizers placed at bottom of screen (302 feet) and 
at (289 feet). 

• 12 inch long piece of steel rod broke off measuring 
tape at 286 feet bgs. 

• Protective casing: 8 inch from 1 foot to 18 feet bgs. 
• Drilling activities: Versa Foam Plus Cetco. 

MONSANTO 



Elevation (ft) AMSL : 6,419 Measuring pointProject No. 1008924.160102 

RECORD OF BOREHOLE: MMW037 
(Page 2 of 3) 

IDWR Tag No : None 
Drilling Date(s) : 9/15/2010-9/19/2010 
Latitude : N 42 53' 26.1" 
Longitude : W 111 26' 07.3" 
Elevation (ft) AMSL : 6,419 Measuring point 

Drilling Method / Rig : Dual Rotary 
Drilled By : AK Drilling 
Logged By : Emily Yeager (MWH) 
Installed By : Mike Wilson, Lyle Smith 
Surveyed By : Monsanto 
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DESCRIPTION 

Water Levels 
Water Level Before Sampling 

N/A 
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Well Details 
Elev.: 6,419 AMSL 
Well: MMW037 

Bentonite Seal 

Casing 

12 1321 

Basalt as above. 

13 1332 

As above. 

14 1354 

As above. 

15 1412 

As above. 

16 1431 

As above, some iron staining on flat 
surfaces. 

17 1445 

Basalt as above, iron staining and 
some cementation present on flat 
surfaces. Fractured zone at 158 feet. 
20 to 25 gpm coming out of cyclone at 
approximately 158 feet bgs. 

18 1517 

As above. Back into solid rock at 162 
feet bgs. 

0900 
9/16/20129/16/20129/16/2012 

No recovery. Wash out at 175 feet bgs 
from fractured zone at 158 feet bgs. 
Hole will not stay open. Pulling rods, 8 
inch casing, drive 8 foot and use under 
reamer bit to depth. 

19 0920 

Basalt, vesicular, (5YR 2/1) brownish 
black to (N3) dark gray, with red 
cinders (5R 2/2) blackish red. 

20 1000 

Same as above, some iron staining 
and cementation present on ciders. 

P4 PRODUCTION 
SITE INVESTIGATION 
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Elevation (ft) AMSL : 6,419 Measuring pointProject No. 1008924.160102 

RECORD OF BOREHOLE: MMW037 
(Page 3 of 3) 

IDWR Tag No : None 
Drilling Date(s) : 9/15/2010-9/19/2010 
Latitude : N 42 53' 26.1" 
Longitude : W 111 26' 07.3" 
Elevation (ft) AMSL : 6,419 Measuring point 

Drilling Method / Rig : Dual Rotary 
Drilled By : AK Drilling 
Logged By : Emily Yeager (MWH) 
Installed By : Mike Wilson, Lyle Smith 
Surveyed By : Monsanto 
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Water Levels 
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Well Details 

Bentonite Seal 

Primary Sand Pack 

Centralizer 
End Cap 

Centralizer 

Casing 

Screen 

Elev.: 6,419 AMSL 
Well: MMW037 

21 1107 

Basalt as above, some cementation 
still present. 

22 1253 

Basalt, vesicular, (10R 2/2) very dusky 
red, some clay nodules present. At 
approximately 218 feet bgs 20 gpm 
coming out of cyclone. 

23 1405 

Basalt, (N2) grayish black, slightly 
vesicular, with blackish red (5R 2/2) 
cinders. 

24 1145 

Basalt, (N2) grayish black, vesicular, 
no cinders present, clay nodules, stiff, 
medium plasticity, (7.5YR 4/6). Drilling 
easier at approximately 236 feet bgs, 
possible clay seams. 

25 0822 

Clay seam at 248 feet bgs, clay 
nodules with few volcanics, medium 
plasticity, stiff, (7.5YR 4/6). 25 to 30 
gpm coming out of cyclone at 248 feet 
bgs. Basalt (N2) grayish black, (10R 
2/2 very dusky red cinders present. 

26 

0840 

0856 

CL 

Another clay seam at 254 to 260 feet 
bgs, stiff, low plasticity, (10YR 5/4), 25 
to 30 gpm coming out of cyclone. 

27 

28 

0955 

Limestone at approximately 263 feet 
bgs, calcareous, (5Y 4/1) olive gray to 
(5YR 4/1) brownish gray, some finely 
laminated. Sample collected in Ziploc 
bag as per work plan. 

1010 

Siltstone, (5Y 5/2) light olive gray, 
finely laminated sandstone, (5YR 2/2) 
grayish brown (minor). Limestone, 
calcareous, (5Y 4/1) olive gray. Sample 
collected in Ziploc bag. 

29 1124 

As above; siltstone, sandstone, 
limestone. More sandstone and 
siltstone than above. Sample collected 
in Ziploc bag. Approximately 40 to 50 
gpm coming out of cyclone. 

30 1206 

As above; siltstone, sandstone, 
limestone. More limestone present than 
above sample. Sample collected in 
Ziploc bag. Measured water discharge 
at 200 gpm. 

P4 PRODUCTION 
SITE INVESTIGATION 

MONSANTO 

9/17/20129/17/20129/17/2012 

TD 302.5' 
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 A-2 2010 Riparian Soil, Sediment, and Surface Water Sampling 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall2010 Sediment-Riparian Soii-SW Sampling 

Date '1 I d. 8 I I D Arrival Time I i13 D 

Field Personnel 

I 

SITE DESCRIPTION J 
Station Name MSP0,2'$. 
Latitude N 4 ;l o 5~ 

Elevation,_____~ft Datum NAD 27 Photo Number j Q() -CC();;{ 

Stream & Riparian Area Description D~ r"'' !rvt. tc'"\d tvvJ 0 {::- fYlii"\)L: oW. w I n o ·..-e.ctc:- tntlu r'i 

v.Jt\\r-.\'f\ \JO<\ c\ c\ <-sed · ve:r ;GtntWrl .r.' +L0<> d r <15u iYOU IOd lhs.t
1 

""" lt:t- lt1l.d - c t.t o nrul::> 
I \ J 1 

Surface Water Characteristics (color, odor, appearance):--~· __-=+----------- OR~

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel , Other( ). Up-stream I Across-stream 

Sample IDs: M to •O "-Msvc a..~ -"5 \1 ·- 6 0\ 1 !o \ O . ,,,t":) {?0 ~3 .-~ s o - o o ,;z. ) 

f OiO ·· M)\.0~~- ~10- OC ) 1 DI O-fV'\.5 90 ;;( '?- 50 -(X;:;4 Sample Time: i.:J.5'0 
I 

Field Measurements 

Parameter 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(~S/cm)@ 25° C 

Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 

/v 

Sample 3 

/
v 

v 

Conductivity 
(~S/cm) 

TDS 
(giL) 

Disso lved Oxygen 
(% sat.) 

v""' 11 i 

' \)'~t-\. 

/ 
/

v 

i 
I 

Dissolved Oxygen 
(mg/L) 

I 
I 

pH 

ORP 
(mV) 

Turbidity 
(FTU) I/ 

/ 
v 
/ 

I 
I 
l 

Air Temperature 
(oC) I 



---- -----

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date G'1 I JS I l o Time IL 30 Station Number t'-'1 ") Po .::< :;?---'-----'---

Completed by: 
IZd; ( j0 

; ; :?ow by Captu~::::::;y: 
Measurement Number Time (sec) Volum~----

\)(~ -----I 
I 

~ 
Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8- 10 0.2-0.3 
2-4 10 -12 0.3- 0.4 
4-10 12 -15 0.4- 0.7 
10-20 15-20 0.7- 1.0 

>20 20-25 1.0- 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD) : <2.0ft =0.6TD (standard setting rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 I 
I /v 

? 

3 

4 v 
/

i 

5 /
6 

I / 
7 \ 

'\~ If;' I ~ 
8 \/ ~'-.J v \ 
9 

10 -<" 

11 
/ 

12 
/ 

/ 
13 /~ 

14 .t 
I ! 

15 I i 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii -SW Sampling 

Date C! 1Q/b I JO Arrival Time~ 1~20 
Field Personnel 

~~~n signawr••czo~ 
SITE DESCRIPTION . (~g·~) 

Station Namet{fd?b31 EV\t)c..\r)~G\\\~'tfu~ ~]DY'ti Sfdion Number '(YV~3~>031 
Latitude N '-'\ 0. o CO&> · ~bf) #f."'tJ-ongitude W I\\ o ~ JQ~S '1\·~D 
Elevation ft Datum NAD 27 Photo Number lOD -ODD~ 

Stream & Riparian Area Description :Yond c\v,~ 'Wlklh IeoutheQ<bt l f 
m\WL C>'"d2.- , arttai\n qvx\ -De \d \r:=;s 

Surface Water Characteristics (color, odor, appearance): 124-L~.J...JLJ\------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Core 

Sample IDs: \0\D- yY\fj)O 3/ - uD- 00 l- I \ IDID - VWOpC\12 I - f:iD' CO\ - 6l I 

l0\0 -wYfi)Onl -ou- COOl, \b\()-YY\DDD:Ol - ~:n-oo'?::> Sample Time: l l.J~D 

Field Measurements 

Calibration Calibration Calibrat ion
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 
/ 

~ 

Water Temperature 

(oC) 
 / 
Specific Conductivity 

(IJS/cm)@ 25• C 
 / I 
Conductivity 

(1.15/cm) 
 / I 

ITDS 

(g/L) 


Dissolved Oxygen 

(% sat.) 
 D'-\J"" I 

----'Dissolved Oxygen 
(mg/L) / 

~ ""' 
I 

I 
l 

pH 
/ 

v I 
ORP ! 

(mV) 
 / I 
Turbid ity I 

I 

(FTU) v 


L ' I 
I 

Air TemperaturEl'""""' 

(oC) 
 I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date q I @t) I ID Time J i.J~D Station Number h'lf2PD~I 

Completed by: ~'1\\\,lj ~ checked by: _.....;£{)~~~~~A.,.O.A:.u;h...&.:SII::;.(-----

Flow by Capture Method 

Measurement Number Time (sec) ,----/ Volume (L) 

:/ 

/ 
L

' 
" / - \)'V\ 
v.

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8- 10 0.2-0.3 

2-4 10- 12 0.3- 0.4 
4-10 12- 15 0.4- 0.7 
10 - 20 15- 20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.61:0 (standard settirg rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0,8 (circle) from 0.2 0,6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
/ 

2 /i 

3 /
4 ! vi 

5 

6 
/ 

// 
7 

\... /

8 

/ ~~\} ~ 


" 
I 

9 ' i) 
10 


11 / 

12 ,/
13 

1/ 

~5 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall2010 Sediment-Riparian Soii-SW Sampling 

Date ([1 I J c1 I I U Arrival Time () Cfl U 

Field Personnel 

Signatures - =- t'-' Q_.k._ -"- ··· ::.:::'---------- --··l,:.:.._ '',:.:..<:,-'·-v'"".. :J

::}_>f ~'-,../(/ /\ , A 

... ' 

( C:. .. () . /()\' \ , \
SITE DESCRIPTION ' )J.._ "· ...~j 

Station Name (:-;_V\ ten \) t~ \ \t'AA Vv\ \v\fu \-fv}vu --(tnd Station Number MeiO \?J 
) _j' 

......:.....'""' 0 ~ :...;; t'."--)·~ l _ Longitude...:W...!..-...:.. 1 \ 0 9:.:...::::) _·____,.....: ·....:::;:.;.._Latitude...:.N...:..__Lj ::-{___...>). -~-=:~_---"C"-)c'- --:::-'-(o_" i ...:...__ _ """ ·::::.:.. :~--- l .:._i ~~; .~:.:..' _" 

Elevation______.:..:ft Datum NAD 27 Photo Number I Oo- 000'-1
-~ . ~~1 


Stream & Riparian Area Description _.;.\:.:.....-::...;;;..., :.:.. > '"'· .___·\" c.. ly.....;....,.._ .:: ,::.. c\. ·:::·, :.:..>_.;,__.:-::::< "--_-vv-·- ,:x,.l.." _ <"~..:.....__<_,._....., . ,__1_-<·__ ....::: ,, c_ _ _ '-::;.. v'\ :..::..+ ~_-'- \ -'- ,;;-i 

.J 
f. 

~_')j_ 0. {-\ {A(Yt."~'-..._) -../l-.:.\\ 2 -'..A ,_) 0 \A <T\\'If''\_t. f>'Jfl(j l i\ n (A.J--;> ,.) <._ , f~.¥\'1 fT~"\\.. ji._)~ 

Surface Water Characteristics (color, odor, appearance): 13 n y :,·, -r c; r <::"'-'' 

j i 


_ .) ..) 

SAMPLE COLLECTION 

Collection Method: _,_1:::.L..!::b-""ot'""tl""eJ...!...!"'-'..!!"""'-':=!.~=~~:.:.o-'-'-""="--"':..!!.!.O"-'-'---__,J,-'-=l:!.--"'s""'tr""e""'am'-'-'-'-/..:...A""'c""'ro~s""'s""-s"-"tr,_,e,aC!.!.!m 
'"1 

SampleiDs:~~~~~~~~~-'-~;;;..y-'-~~~~~-~~~~~~~~~r=~.., 

---------------------------~Samp~Time: (~~~ ) 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time 0'110 
Water Temperature 
("C) 

Specific Conductivity li!? ((JJS/cm) @ 25° C I 7 _j 1 ld31l9 
Conductivity 

(JJS/cm) 
 I~ I 
TDS I
(g/L) 
 i 
Dissolved Oxygen 

(%sat.) 
 t 

Dissolved Oxygen · 

(mg/L) 1.10 
pH l9 ·"' '2'

4 o4 
ORP 
(mV) ~ l't .I 
Turbidity IOOI,fOJ)S 

(FTU) o.o~ ' 

Air Temperature 
("C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date O C1 1 )Ci 1 1\ 

Completed by: ______""'--...;.;..;..)-.C- "t·~..... ), ·,_-...;..., ;_ C;;...,"'-' · ·_...._ ·· ~ __ 

-----· 
Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

I··\. -·\C i,\.> -··· ·v \C;·:·· -· 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4 -10 12- 15 0.4-0.7 
10-20 15-20 0.7- 1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Yelocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
.·· 

~2 

' 
3 

/'/ / 

4 )./ 
5 /! 

• 

6 ..... \--

r-"'\ '·!"-.l 

7 t)<"\ 

8 .-<\J 
9 

•10 """ 
11 ! 

i 
12 I 

I 

13 ! 

14 
: 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 


Date <'( I 2 q I I 0 Arrival Time \ \ I 0 


Field Personnel 


Signatures ----'C2!&1=--=---->....<..;]/b
~~-----
SITE DESCRIPTION 

Station Name 'i:Vl(X,lrt \Jo.\\t~"3outb 'fbn c\ (3 . t...~ Qcrt,~) Station Number MS'PO \ t::f 

Latitude N L/ :;t o 5 ~ , 0 J. 1'+- " Longitude W lll o 2 3 ' ~D .rli " 

Elevation ft Datum NAD 27 Photo Number I OC> - coo5 


Stream & Riparian Area Description L o.r91= G;;l.(99acre) f2Qnc/ t1e ohvteu ~ ;,'(,~

~ I ) > 

C&d jc..e,t ¥1± +o iVlucb\tf boul Yt 2Q d I Cu.lye..d· j n l p± \?C'") C.!f\ t 
Surface Water Characteristics (color, odor, appearance): Cpl.AY~CeUeaai:~:bye debris 
<rod o.1ryJ€1,cl \L\Q\~ tn d¥:oJ«11 . t\qic't vr~fCrl\Cil-oc\YY'iW'ldw)r:J yord , 

SAMPLE COLLECTION \)U~(K)t 'tJ~II H~ YV\~POl~. 
Collection Method: 1 L bottle, Horizontal-bott~Trowel, Other( ). Up-stream I Across-stream 

Sample IDs: l0\0 .. M<>F 0\9 <5 0 .. (oot,.c>o~ Joo-s, ~) ) I 0\ o -'SWM<;P0\'1 - (F; u) 
________________ ___________,:Sample Time: \\30 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time D1~o 11~0 
Water Temperature 
(OC) If] . q L{-
Specific Conductivity 

(IJS/cm) @ 25° C 
 ILt '? 6 lttalsl 
Conductivity I 


(IJS/cm)  lb4 'J. I 
TDS (g/L) 1o.qa1 l 
Dissolved Oxygen 

(% sat.) 
 ao.t{ :9(R.CQ II 


Dissolved Oxygen 

(mg/L) fu. ~~ I 

I 


\g~rpH 
t..f o4 ~- U'<o I 

ORP 
(mV) 9. tct, , I coQ.V? I 
Turbidity 

(FTU) lt.t'L I
I 


Air Temperature 
 Ltlf {) r:: v{oo I ~ ·r- I i 



--- ---

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date '9 I 6t9 I /0 Time l \ \0 Station Number M5\?0\"f. 

Completed by: {Zob '{ovnJ Checked by: ~~l~ -:yc..c_(t:<;O n 

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

~-

f\.(() ~L-.0\._.,J ---- .---------- - - 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2- 0.3 

2-4 10 -12 0.3- 0.4 
4-10 12- 15 0.4- 0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
: 

2 
/ 

/ 

3 	 ,/,//• 

4 

5 
• 

/ ':
6 

J} / 

7 
 \'-,, j 

\ -...\ ) 
8 /.L.-uv

· / 	 ~ 
I;,;9 

/'I t-.\0 ) 
10 ( Yl )I / 

/ 

11 

I 


12 


13 J/' 

/ 	 14 I 

15 I 


I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date '1 I aq I I 0 Arrival Time I 350 
Field Personnel 

Kc\? L:)ou\'\.q 

SITE DESCRIPTION 

Station Name He.Yl\"'1 NtM t\t}/\v''() ?o¥1Q l~·~ O(.¥e':>J Station Number 1'15 PO\ tJ= 
Latitude N L/0<. o :J;)._ ' / .t;l.J>5 '' Longitude W I I f o d. '7 · 59 . I5 '· 
Elevation_____..:.:ft Datum NAD 27 Photo Number /OD-6~ 

Sample IDs: /010-'?\IVMSPO\t.!-(u,t=) ) lOLO -MSY'cJJLI: -'SD... (oo1-1 ) oot .:JJ 

OO;:)...) C>O 3 I t>04 1 bO ~ ) Sample Time: 11./:l.O 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time CRJ.O !Lf:<o 
Water Temperature 

(oC) 
 - /S.'J.-8' 

Specific Conductivity 
(IJS/cm)@ 25° C J43.S ~~3 

Conductivity 

(IJS/cm) '11<1-
TDS o.?7tf(g/L) -

IDissolved Oxygen 
(%sat.) QO .l/ 310 I 

Dissolved Oxygen 

(mg/L) - 3\.~'l i 

pH 
 ~ :64 q·lc5 I 
ORP -44 

'
(mV) ~~~ . / I 
Turbidity 
{FTU) ~ .'-1 I I 
Air Temperature 

~ ~~ ~~. Lf4-0f I 
I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date q I ;)_&r I I 0 Time __14__0___ Station Number ~	 MSP0 l 4

Checked by: ________________________Completed by: _)Z ~ --Ilrl"	 -+--..I£..llo.:ob.:...-'Jo:..:.oWo~<j
Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

- ·············--····· 
r-----· 

'\/D,.._,Q - n\ ,., 


lNO -.. ..----.-----
Flow by Meter 


REW ft LEW ft Total Width ft 


Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2-0.3 
2-4 10. 12 0.3- 0.4 

4- 10 12 . 15 0.4- 0.7 

10- 20 15 - 20 0.7 - 1.0 


>20 20-25 1.0-2.0 


Depth of Veloc•ty Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft = 0.6TD (standard setting rod) ; >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth(ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

-
../ //' 

3 	
/ ~ 

4 	 -- / ' lJ 
/ 

I /5 ! / 

NV""' 
~6 

C\ 
7 

8 	 ! 

. 
9 

/ 	 i 
10 / ./ 

• 

11 _,./ 
/

/ 
12 ; 

/ {3 
/ / 

14 I. 
i 

15 I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date '1 I 3 0 I t 0 Arrival Time I o oo 

Field Personnel 

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-batt! rowel Other 

Sample IDs: (()[{) ~ SIAl Mseo I G- (u.)=J ) lb/0 - MSPO I? -S'D- (ool, ow ,tx;;;)664) 

-------------------------'Sample Time: /03 0 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time oqob 1020 
Water Temperature 
(oC) rt .os -
Specific Conductivity 

(JJS/cm) @ 25° C 
 IL/40 l0,]"6 
Conductivity 

(JJS/cm) (o)O
-
TDS - 0 .(s:/7d.. I 

I 
I 

(giL) 


Dissolved Oxygen I 

!(% sat.) <] lo .l{ ~jj,L 
l 

Dissolved Oxygen 

(mg/L) ;2~. (o I
-

3 .~q i 
pH tn .oo '7 .f ;2 I 
ORP I(mV) Gl- ~0 .0 lto'-l. 4 ! 
Turbidity 

(FTU) :.11.~ 7 I 

~''''""' LV1" r: 66°,:: 

I 
I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I Time _______ Station Number ________ 
----~----~--------

Checked by: ____________________Completed by:--------

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2- 0.3 
2-4 10 -1 2 0.3- 0.4 
4-10 12- 15 0.4- 0.7 
10-20 15- 20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc•ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
I 

11 

12 

13 

14 ! 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 4 I 30 I /0 Arrival Time /laO() 

Field Personnel 

Signatures ----=Q · t-~~.....,__iff \-\-Ut~6J ;..________4

SITE DESCRIPTION 

Station Name ih:ll~Nft.!Ct Nlkec He.n~ 1?2& (11 ooer) tation Number MSPQ\!.o 
Latitude N 4J.. o S5 ~ ' {)?;. 'd5'' Longitude W I ll o ~ 8' ' S5 ~ .'t7·' 


Elevation ft Datum NAD 27 Photo Number /O<!J- 000~ 


Stream & Riparian Area Description L.o rqe ~ Ld1/rzed1oy Ca:H{J SucmuylcJe~ 

~ :hdd ~dlSS {and l'Ot.lS') ernd StYall aspznqm~., dr\ch a\\ f60Q ts \"U.-t: 
Surface Water Characteristics (color, odor, appearance): r.::'brle- qceen 1-o brhwY) ) 

s hq\o._ Of901Dtc adoc (Cows) }c;nt)t\£- u\~o-Q ned pol \ \ieqe:tn b ou 
SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Corer. Trowel. Other( ). Up-stream I Across-stream 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration 	 Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 0'110 	 1~4o 
Water Temperature 
(OC) -	 (to .C3 
Specific Conductivity 

(IJS/cm) @ 25• C 14'10 (!)'if! 

Conductivity I 


(IJS/cm) - 5'71 

iros 	 I 

I-	 .4'ig• (g/L) 	 ! 

Dissolved Oxygen i I 
(% sat.) ~Lo .s '3!o\ .'3 1 I 

I 

Dissolved Oxygen 	 I I
(mg/L) - 40 .A~ I I 

pH ~~%.t 	 ct.~Lf I l 
ORP 	 I(mV) ~0.0 -7~ .Lf 

Turb idity 

(FTU) ~1~ '" .OL"! " 0 · 	 1'-l .'?<61 
Air Temperature t.-\f(~ f 	 qoo r-/(oC ) I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date _ ____:/______:_/ ___ Time ______ _ Station Number _ _ _ _ _ _ _ _ 

Completed by:---------- Checked by: ______________~-------

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

I 

Flow by Meter 

' REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 ·10 0.2. 0.3 


2-4 10 · 12 0.3. 0.4 

4. 10 12. 15 0.4. 0.7 
10 . 20 15 . 20 0.7. 1.0 

>20 20.25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft = 0.6TD (standard setting rod) ; >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 

Subsection 

0.6 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 : 

2 

3 

4 

5 

6 

7 
I 

8 I ; 

:9 
. 

10 

11 

12 
! 
;13 

14 
. 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date ;0 I I I I o Arrival Time or::;;So 

Field Personnel 

SITE DESCRIPTION . . . . _
No r H"-Jib s' a r,a ,'·h"ovc 'tu::,\- t-o rl.fl.. u.:ww..-p 1(\.).._ 


Station Name ::r;;tb <f:G.,g lr:rb•'x ·Put:€ (f.~ f( ! CJ~..ck Station Number vf5T.::l'75 


Latitude N 4 }__ o 51 t5t.o .33 ·· Longitude W I I I o ). 5 · at.; . ;; 'I 


Elevation.______.!_!ft Datum NAD 27 Photo Number 100 ·· 0 00 '1 

Stream & Riparian Area Description S'mul f p oncl.ed cue:. 1r1 f?? ,ddt...o. .::.·!: _;··"§:;: { .ti..t.J. vaiL.c.. J ) 


Collection Metho : 1L bottle orizontal-bottle Core Trowel Other . U -stream I Across-stream 


Sample IDs:~.tOH9 'f:i t?d' 1ifAj"i:?'1 ' (61 , • ) ::;; / OlD· S~MSTd154- {u,;:) J /0/o-sw:A'f'STCJ?"SIS-(U:,
P" 

lbiO-M:Si;l'JfA-.SP~Ol>/
) 
JIJIO-M~T~75'/3 -'!>V~OOI J1010-M~ASample Time· c':/1{;2_.£ _ 


to1o-M-sT :l?SEJ- RS- (oo1J~e.z ~ ~~-(00{ :J 002..) 


Field Measurements 

Calibration Calibration
Parameter c rb ~ibration Sample 1 Sample 2 Sample 3a 1 ra f1on heck 1 Check 2 Check 3 

Time CK-fUO [J9J5 


Water Temperature 

(oC) - ?'.Jf o( 

Specific Conductivity 

(IJS/cm) @ 25° C !!fl(l '344 

Conductivity / ·•. 7 


(IJS/cm) - ':;i-1./ 

TDS 

(g/L) - (),51)() [ 


Dissolved Oxygen I
IJ,.f-.'1 !f}f./•/(% sat.) I 
Dissolved Oxygen ! 

I I 
(mg/L) - ~. 5 l 

if/J3·}'{.<.JO 
pH 9. 'Z..(p i 

( . .1 .//D JJ..l. ...-?> /0 j 
ORP 

)l .J- ~.....~~ 101.1 
(mV) 

~0 
I 


Turbidity 101/ J tJOo 

19:-r·2 .... /{}. 0 Lf76 ,)_ I(FTU) ·ot; ..., s.o-:J.. 

~;perature I;jLJDr 'lLfDf-/~>F I 

http:if/J3�}'{.<.JO


----- -

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2010 Sediment-Riparian Soii-SW Sampling 

Date /0 I I !10 Time 0 9;;:6' Station Number /1ST0175 

Completed by: 1?o/, f'uu"' 	 Checked by: __,;:.;;.~~b'--!Jo--¥-4·;,L.U,~,=r-----
Fiow by Capture Method 

Measurement Number Time (sec) 	 yoltmfE((() 
~y~"y/yy•"·Y• 

~--'~ 

~\...Ol>J -.. '" 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 

<2 8-10 0.2. 0.3 
2-4 10 -12 0.3. 0.4 
4-10 12-15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft.= 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity l\lleasurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) / (30 sec) 

1 	 II 
' 	 ./ 

2 	 .L/ 
3 L/ 
4 ....lc, / /
5 

L'h-¥<., >"~cPV ... 
6 	 .:-::;)\ '\ 

,0 ..,., 0~ 
7 '(,.rI 
8 I

l 

9 	 I // 
/ 

10 /// 

I 

11 i 


12 
/<


///' 

13// 

/A4 I 	 : 

/ 
15 

/ 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date JO t I I /C> ( $"LM}rriva1Time t545{SW) ,\ (~S,Sed) 


Field p/rfilnife/1·'> (R.S,Se<i) C72..0 (111(~~ ' 

'/?ob ~jc"'~"j Signatures ~~J·.~ 


8 
SITE DESCRIPTION 

Station Name Above (2aSJY\USSCN'._(tU.AL Station Number M5r:J.7t.f.. 
0Latitude N L/;1. 5 1 S/.00 " Longitude w //1 ° ~.3 . s~ 00 .. 

Elevation ft Datum NAD 27 Photo Number / OD._/)6/0 

Stream & Riparian Area Description Small Cree./c. ius+ t10dh ot i.as Va((J~ fd) 
qro1s wet\<>:nc\-!fw Qf~ l Me:OI'\d=t.fWJ~ natua fbroYCJb moJsl-1 9ros~ 

Surface Water Characteristics (color, odor, appearance): CUlorj no oc:lov) d(lyk orcrentc 
sl.d.\MtJ\T m caLX.. boHoro 

SAMPLE COLLECTION 

Sample IDs: lo/0 -S'WM~T:J'Z'fA - (U,F,) J /OIO-SWMST~'1413- (U1FJ j lf/l)-I«Trtf 
(A .,8)-S/1--DtJI) JIJ,D-Msrt'71/{A 1) .. RS- {001 0C'J~mple Time· l t.oCO {s-w)11 O'lNJ ( s.il-~ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 0 "1 00 / (p00 
Water Temperature 

(oC) 
 I~ . t<L/ 
Specific Conductivity 

(IJS/cm) @ 25° C 11./~o LJ~ O 

Conductivity 

(IJS/cm) - :3t ? 

TDS 

(g/L) 
 - 0.;1.'73 I 
Disso lved Oxygen 
(%sat.) I'11.9 I.e?, 0 I 

Dissolved Oxygen 
(mg/L) - (g qif I 

'f.0-3 I 

pH 7.~r I10. 0'
ORP I 
(mV) ~tlP. 'l 15q, (p i 

Turbidity l b /1 I 

(FTU) 
 .,_qc.. 0 <; r'} .. l4 I 
Air Temperatu re 
(OC) '·/l/0 r "'tJOf l I 

http:2aSJY\USSCN'._(tU.AL


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 10 I I I I 0 Time lft:>C>O Station Number MSTOl'14 

Checked by: ________________________Completed by: $ob L-jou~ 
Flow by Capture Method y"' 

Measurement Number Volume (L 

2 
I t.rf'e r 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2-0.3 
2-4 10- 12 0.3-0.4 

4 ·10 12 -15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
/ 

2 //// 

3 //F 

4 _/// 

5 //// 

6 
_// 

I7 
I /// 

8 ~/ 
/" 

9 ~/// 

10 · ~/~ 


I 

1~/ 

v12 


13 


/ 
/ 

14 


15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date /0 I ,;l I J0 Arrival Time 0 '110 

Field Personnel 
~ , 1l 
j\ oV? ~OUJ'lCJ Signatures _ 4\ -=-........_...,_,~'"""--r+-+,:---------

\)oxciI\ \f\JQ(\t~'f -=""""::::::::::::s ·-~:::;o_---z;~=2ct========-----
..---

SITE DESCRIPTION 


Station Name t[.iftCC \".. \jt).\(J_j ~,l.u <')\t\c.'.lL~7oJr.:J ( LG Aauu) Station Number HsPO~ \ 

Latitude N Lf J._ o J) ~ .· 31 tc'i ·· Longitude W /I I o ;)4 · JCl 


Elevation______.:.:ft Datum NAD 27 Photo Number ;oo ·tx:VI 

Stream & Riparian Area Description Larqe mq1~ j2cx(l .-;·unc:.l( n J(tqJ ky re.c:th o rd 
1 

£' l - L · 1 \ 1 • rc fX:.IhJ\4.\ tnl4ct c:,!td 
t w\Aci'<d..s> 1rn1hs .ctd in sR•'\T b'> dtr toccessCci\(\1!. \ lY\C4 . tromt'. > rw·! ye(r lo l--Rt 

' " . / v I 

Surface Wate~ Characte~istics (color, odor, appearance): d.cdk c\xeen\:;h · hu:a.o
 
\)i.HXf v1+ cl()or 9 n i{u.e O\gq Q / W<tttotJt;V'I a\t.Yla Sbcd~h:tJR of tpDd 

1 


Sample IDs: I - i...t F MS D) 

-'----__~_l__v-- ~_o'J_____/~-_ . ~ ~-~~~·~R·-~~~~~~~SampleTime: ~1~~~-~ ·~ -s_ {o_~ooJ - , ~-_ __~~ ~ 3,-_-s · J · 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time (!1(,{1 crJ30 
Water Temperature ._.
(OC) !JrY 

i'/71.;>Specific Conductivity .. 1 } 

(IJS/cm) @ 25• C I L/-d.ct -14 76~ 
ltt...;;S .) 

Conductivity 
lL /; 5_...(IJS/cm) -- ·n, -- ~4 

TDS 
(g/L) ·- , 9£.0 I 

Dissolved Oxygen 
 '1(!. ;1(% sat.) 615 I 

I 

Dissolved Oxygen 
(mg/L) - 7CV- I

+.%:· ICJ~, C\
pH 1 /fi 
ORP 

I 

~'7 -~c
(mV) >::.:> 10~'1 I 

! 

Turbidity "'1"1'>· 'If' {7). 

(FTU) f , f c\I f I
{itld .•·. . jl 

~~mperature r-)" c F 
~~ _, ) 5.3 ''0 I 

!k- /D/0 ... MSPO:JJI - 15 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I 0 I J_ I f0 Station Number N_ .'""'""-: -'- 0 "'-· ·-J-'-'\,_____ . ~ P -"' ~

·:) . . \I 
ri ,_:::._ ·t- ,,/,...J Checked by: ------------ Completed by: ___ b_<_.¥'__-+-=c;_,_,_..;.~._ Jb--4

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

No Y::L o "-<.J ('Po NO) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2- 0.3 
2-4 10- 12 0.3- 0.4 
4- 10 12 -15 0.4- 0.7 
10- 20 15-20 0.7- 1.0 

>20 20-25 1.0- 2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
i --· 

2 ' /~/.;' 
/ 

,_.-~ 

3 
.. 

y/ 
.. /"'/··"" 

4 

!5 /
6 ~ ul' / 

/ 

7 c I (JL.-J.,.,- . 
8 ! 

9 

10 ,.,---~-

/y 
/ 12 

13 

/ 
/ 

14 

15 I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I C I OJ.. I / o Arrival Time iJl.J() 

,J 

f)wrin Ldvuvi[ 

SITE DESCRIPTION 
\ tfi, A~ :··;(""' __:)( ·)Station Name c<.-Ocr:'V\'\IJ'-1\I..QU t\Ji,~ ~\J (?.., -Ck11 Gel({/) ::7 Statt·on Number , ' I : J~""" ~·Lc..x~ 


If / .::, lj,., '· ~ I fi Y} "' 

Latitude N 1d... o 0:2. · d.'J .:..).. ) " // __;;;__ _ __ o<__ --'-__Longitude....:.W-=------'-'-_ 0 d-. ...,·. ·_;::_f.v~ .5 / 

SampleiDs:~~~~~~~~~~~~~~~~~_u~~~~~~~~~~~~ 

_,Cf:;>~ ex;;· :::...,~.-co· :.;::::._:::.._ M_.:.~ l 0G- ~- KS'-".L....:: 19, Q0::....::._.:.....,)~:....:::::c.:~· · = ~~ --"- -"'-+-===--=::..= ·-_._~D ,)#----------__;;Sample Time: 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time 0]00 J~JO 
Water Temperature 
(OC) ·- /t/5').. 
Specific Conductivity 

(tJS/cm) @ 25° C 141/ 311 

Conductivity 

(fJS/cm) -- Jt;Lj I 


TDS ,C):J 7 I 
(g/L) 

~ 

Dissolved Oxygen I 

(% sat.) 19' :2 ;13, i I 


Dissolved Oxygen 

(mg/L) d~·lf~
- t/ Jt "~ 
pH Lf.:%: I

tO- d I Cf, I I 
! 


(mV) 3 

Turbidity 97':> (l /1'1.. 


ORP 60~ I 
l

(FTU) tJ.DJ llQ.(o~ I ! 

Air Temperature I 

(oC) 
 53'JF (poor- I I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date _ _..:.!____,__/ ___ Time _______ Station Number________ 

Checked by: ______________Completed by:--------- 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 


Number of Subsections Based on Stream Width 


Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 -10 0.2-0.3 
2-4 10- 12 0.3- 0.4 
4- 10 12- 15 0.4- 0.7 
10- 20 15- 20 0.7-1.0 

>20 20-25 1.0- 2.0 

Depth of Velocrty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 
; 

2 

3 
• 

4 
i 

5 

6 

7 

8 

9 
I • 

10 

11 I 

I 
12 I 
13 I 
14 I 

I15 
I I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 10 I d.. I J 0 Arrival Time it/DO 

Field Personnel 

SITE DESCRIPTION 

Station Name IZ-r;m u <ttxvJ Cce.e.IL jlfuu..fe.. A-n9us (red& Station Number 1"\ST 13\ 

Latitude N '-/d._ o -5i OgJ)O " Longitude W /II o c}:;( . 5/.CJC., 

Elevation______'-"ft Datum NAD 27 Photo Number /t){J -r.)o/-3 '{ !OO · Ooi'f 

Stream & Riparian Area Description NarrovJ 5f?:;e p betv?k..x..c( -:s·rno.(t Cre.e. k 1 ~he-:- lr b.d
C(Ct:" ~ 

jOJ,:,tt<;, , 
\ 

Surface Water Characteristics (color, odor, appearance): CV..£J.:< ) '(lQ to<icr
1 

qeKk 

SAM~I~&~\.(~~i:Z~~~~~~ a\\ CO<-\t-i,~ ~t>eura bot±cfr1 ) hl l<vt iive~t<X k U5~ 

Collection Metho 

Sample IDs: IGYO ··J£ui-A 0 10 - MS.rr;;t ( -

-;'----'-'Q"--s_---"-{u'"£_ _) ,i )'-o_o_J_.,.),____________________ __;:Sample Time: F{2,0 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 0'100 1'-I;?JJ 

Water Temperature 

(oC) - /3,ff.3 
Specific Conductivity 

(IJS/cm) @ 25° C 
 jif;;lq '/30-
Conductivity 

(IJS/cm) - 3Jff" 

TDS 

(g/L) - ~~$() 

Dissolved Oxygen 

(%sat.) I
1~.2 7t/:2 I 

Dissolved Oxygen 

(mg/L) 7 /i I
-
pH 4Vj; ~YI i 

10 Di I 


ORP 
 v: 1.nl'PP·'1 
(mV) ~37 l~ft(~ 


Turbidity 9<1$~1/NJ i 

(FTU) 
 0 01 1.'-e) i 

Air Temperature r" )vf 

I 
I 

' 

(OC) ") 1& 6 F ' 

http:jlfuu..fe
http:Cce.e.IL


------- ---------

'(_;SURFACE WATER FLOW MEASUREMENT FORM V
i /j 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

to i'-/-00Date fu I I Time Station Number 

Completed by: \ \e; ~ , no (" HU: 11 Checked by: { l,u;/ [t)t!t.)YCJ.~ {Cf:::,z:.i 
,, 
)'I . ----""'-'--""'-..::;_-'----'--"'---1

"""' ' \ r 

11ow by Capture Method 

Measurement Number Time (sec) Volume (L) 

----·--- ----

---- ---·
/~ ---

Flow by Meter 

REW J. tj_ ft ft Total Width ft-

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 


<2 8-10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 

4. 10 12 -15 0.4. 0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0·2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 


Distance 
from 

Reference 

Depth of~ity Measurement 
0.2 . 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsecti on Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

t!.:r 1 ,Lf ; 37 
~ 

2 ,tj) I tY-1 
.r;() 3 ~t/ I •) b 
/s05 4 

et-/ , s-; 
I~ 3s 5 , <-/ / , 06 
I t; 1 6 til ~ # 36 
/, 95 

:1..)_5 

7 

8 

.. q 
,· 'i 

li ~;--

~ :!- "}) 
•::2 rs 9 

~ ,J''F I • I) . 
/ '• .-/c 
).,/' ) 

10 , 
'7
j 

i 
e:b7 L 

J,f .'7 11 
~ ).5-- .o3 . 

12 i 
13 

14 

15 

1-, 

j 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 10 I g I 10 Arrival Time 1150 

Field Personnel 

:6do ~ou.n"j · ~GSignatures --.::::::<:-~.!:...--===:~~....=..________ 

SITE DESCRIPTION C ret,.k 

Station Name NcrfhWff>taJ:HGrtty MrnR. abo~~t L,o~~tation Number M<Srfd../'7'7 
LatitudeN 1./2 o 51 . 6t.zo .. LongitudeW I ll o :2Cf . 0'1.20 .. 

Elevation ft Datum NAD 27 Photo Number ICX? - 0 0 

Stream & Riparian Area Description Dr'l. (A~ d (\00 Ma.rsh Qrea l(\ ()')\8:\t 2 ot 
(' _,J .L. \a,. ., \ ..L. tA \-' -r. \ _ '3e.t\ 1)6f()P.lt .ftt.>M \~\--~(}

~· tWA. f\lo ~LGoonnu. ;,~n .fWa ~mss. JCO\(, 6t Mt\r>¥1 p,ea.r GP~ >~+. 
Surface Water Characteristics (color, odor, appearance): _ _lo~€!=-JY'--!·'------------O

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel, Other( ). Up-stream I Across-stream 
~-~'1 

Sample IDs: Hilll 'Stc>f-\'S"FQ'1Ff (A .a)- 6;c, F'} /0/0- fvtt:::.T.1.7 7 {A, f5) -SD-601 ) 
1 

for o- M<;T;,.'7'1 (AB) - ~~ - (oo\ ,oo2) -*fo .>f4mp~ Sample Time: lZtC
1

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 09 oc:> l 'Z.. \0 
Water Temperature 
(OC) - I 
Specific Conductivity 

(JJS/cm) @ 25° C lLf.OO 
 I 
Conductivity 

(JJS/cm) 
 - I 

TDS I 

(g/L) - nv?\A I 
I 


Dissolved Oxygen Vl-f 

(% sat.) ~0.\ I 

Dissolved Oxygen I 
(mg/L) - /I I 
pH (,/ .~2' I 

i 

ORP I 


I I 
(mV) ;;u(". ~ I ,I I 
Turbidity / H i !"11'\.~ I i(FTU) O . Ot l I 

Ai r Temperature t]O-(;F
(oC) b·t <> r 1 

r 

http:1)6f()P.lt


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I 0 I .:3 I J0 Time 14'-10 Station Number MSTC:Z77 

Completed by: 'Ko\u you~ __ n.....:'vt:..:::.-W '-·Checked by: OK..;:::4,r..;.<'..;, ;...::;.....;;~;.;:;..;..-=.:.··_ __ 

Flow by Capture Method 

Measurement Number . Time (sec) Volume (L} 

' 

\)~,,. .... 

Flow by Meter 

REW ft LEW ft Total Width ft -

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 


<2 8- 10 0.2. 0.3 

2-4 10. 12 0.3. 0.4 

4. 10 12. 15 0.4. 0.7 
10. 20 15.20 0.7-1.0 

>20 20.25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard settl!l9 rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 
I 

6 
II 

I7 
I \ ) \(. \. 

\V8 
I \ 

9 

10 I 
11 I

I 
12 I 

I 

13 
' 

14 I 
I 

15 I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date / 0 I ? I /0 Arrival Time l1f3D 

Field Personnel 


Signatures __ ~41 f«b
~- '. -_.., 4 -r ~ r 

SITE DESCRIPTION 

Station Name f On.l f{,u.Cree lt / Ahme Blo.clt..font 12ilfe[ Station Number MsTo s-g
J 

Latitude N 1..42. o -54 · ;/. c, .o~ .. Longitude W 1Jl o :2 1' · 5~ . to \ .. 

._____..:..: Photo Number I OD- C>o.1'5Elevation ft Datum NAD 27 

Stream & Riparian Area Description tp.tJ., foot wcfe strCAtY\. Cb ratMlR of!. ~ .Qc=.k-\'<s, 

5ho,..~but Sketf kzo n kS ( .... .2 feet U\\) } 9&vt ( u rd qrerr COV(; fl bt;n.k s 

Surface Water Characteristics (color, odor, appearance): Cfmr f-o {iJh+:brotun :> Slow {Jete.)) 

i>'>1-Lc2 bct..t stt t ll ,.,.nlr cdor-; 
SAMPLE COLLEC ION 

Collection Method: 1 L bottle, Horizontal-bottle. Corer. Trowel , Other( ). Up-stream I Across-stream 

Sample IDs: 1010- S WM t;T CJ5 3 - { u.;F) ) 10! 0 - MST 05:3'- '5 D- (00/JOO~) 

JOIO- M J'TDS3- rc <I. -(oot; D02) Sample Time: 0 9'1-'5 

Field Measurements 

Calibration Calibration Cal ibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 01oo t:t:<f) 
Water Temperature 
(oC) -t)j.. ~rrJ- 0.3 
Specific Conductivity 

(IJS/cm) @ 25° C ttfoO 
 5 ?1 
Conductivity 

(IJS/cm) - :;z :fJ 
. 
TDS 

(giL) - , :J ~S" 


@"olved O.yg'" i 
a sat.) ~o. r 38". I I 

Dissolved Oxygen 
{mg/L) t..j, b3/- I 
pH L#~ 7. tf 
ORP 

L/3', ;L{mV) ~15 . ~ 
Turbidity 

5 ~q.qg

(FTU) ~71 . .0\ ;c;p
(~ otf I 

~~)Temperatu re l o· r;; 78°P. I 



- -

--------

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date/() I .) I /0 Station Number MJTD£) 

:;;.._,..;..rrf.:...:.-l'l....;;......:;.W r-Completed by: .J..B..L.Iol[jak~~~'~"t1.~1Jla:.....----- Checked by: _....:Da =...~=-='_v1=~..;...___ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (l) 

.. -M -~ 

,. --~-

,.,-----,-


Flow by Meter 

REW tjr ft LEW / 6 ,. fl. ft Total Width ft,_ 
Number of Subsections Based on Stfeam Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2. 0.3 
'"'' 2-4 10 -12 0.3. 0.4 

4. 10 12. 15 0.4. 0.7 
10. 20 15.20 0.7-1 .0 

>20 20.25 1.0. 2.0 

Depth of Veloc•ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth o~ty Measurement 
0. ~ \. 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

I , - 
1 , J () 

l r
'

2 
~ t...J 0 

/.
"' ~ . ,.-..J 

3 

4 

,t-J 
~ 7 

I O r'?._ 

tC:A 

;J ' 5' 5 ,7 '-OJ 
] , ; 6 

117 , 03 
3. ') 7 

• B' .. oc.f 
4{: 

L-J -
' 7 

8 

9 
- t 
I tJ 

• Ob 
d~1 

'- "'v 
10 

'175 .._ CY-l 
:>.:5" 11 · b ~ () ) 

! _,~
b•U 

12 

"' 4 ,. (!) ) 

\..:· J..\ 13 (j) 0 
14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 


Date I0 I :.2 I I 0 Arrival Time J!500 


Field Personnel 


Signatures __...:..Q"""~itfl-1--L-~f)j~;z...-------=-t""'
Detrrir'\ Wtavec 

SITE DESCRIPTION i3t f1 
Station Name fC2hflWl1fJ,1o 6.-i»\--~ylAbove 3;~;o¢ Station Number :"\'S'T'alo(o 
Latitude N J.l ~ o J./8 '?t,.1o "' Longitude W I ll o '30 · 01. g.:) " 

Elevation ft Datum NAD 27 Photo Number I00· 001 

Stream & Riparian Area Description ~(9 Crt?LV. in ro•di l~ offtetl ) qtnn 

.f\e\d orGss a.\E>n~ bb.nl.<.s !tip cu·m . smau s\ln.m t\ec\fbp, klzov1~ !!Jed by {ive~io<k 
~ ' r 4~ 

Surface Water Characteristics (color, odor, appearance): $rcu.)"l \n..tcw\4 f,\\tc\ c rtaV\t\.t.l 

w\seA\Mbt\--1pu.'~'qtVl \= ""e51od< <Jd(.)Cl ou:r~ onl'( ~\o5 LVCttcV: c~~~~ 
SAMPLE COLLECTION it\ ii\t dt'O.liiOCf (S{J<'t'<lTtC. povdl~). 

Collection Metho 

Sample IDs: ,010- SW Msrt>\ofo - (u 1F) -(llZ) > £010-HSTO(o(p-SP- 00\- (1, 2.) .) 
!oro ... M«.;TDCob- rl~-001 - (l)2-)> IOtO- MST'O(ofo-(SS~oo.z. Sample Time: ftJ/5 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time O'too 151~ 
Water Temperature 
(•C) - ~:;l.51o 
Specific Conductivity 

(tJS/cm) @ 25• C J'foo '-£?It> 

Conductivity 

(tJS/cm) ~45
-
TDS 

(g/L) 
 - 0 .'5'7(o : 

Dissolved Oxygen 

(%sat.) 
 ~0 . { 3.4: I 
Dissolved Oxygen I 

(mg/L) - 0.29 l 

pH ~% '1.05 I 
ORP 

(mV) )IS'.~ l~3.15 

Turbidity ~lq. f, J '1 .'1'1 I 

(FTU) .6( I<(; S.Ct ~ I 

l_;(cperature '1oo~ 'b~oF Ior- I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date JD I 3 I ) 0 Time 1 5 1~ Station Number M 5TDlo0 

Completed by: i?o'o (l o' tO:J {HW~ Checked by: 'Qarrin Wec.;~ey: ( Daq) 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

~ No i=LOw ~~ Dr<AJ 1\lAGt. 

Flow by Meter 

REW - ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2-4 10. 12 0.3 . 0.4 
4-10 12 -15 0.4. 0.7 
10. 20 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection 

No. 
Subsection I Velocity 
Depth (ft) I (30 sec) 

Reference 

(or N/A) 
Subsection 
No. (or N/A) 

Subsection 
Depth (ft) 

Velocity 
(30 sec) 

1 
/

' 

2 . ' 

3 

4 / 
5 <jIT ·N t lNG WA;T: :_ t<. 

' 6 
r' M l \JI 

7 
'i t-.l M.:5-rlo"" ln:8 

9 

10 / / //. 

11 / 

/ I 
12 ,// 

/ 13 I 
14 I [ 

/ 15 I 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I 0 I 3 I /C> Arrival Time /400 
Field Personnel 

tQ&ft ~ou.n~ Signatures _ CS2~ . 
/~ .r-<- ~> 

SITE DESCRIPTION { :3ebw &llorci 
Station Name £?~rA.Lft4llf,'kto ~r Qjvt McnR,. Station Number MSTCkf7 

0 0Latitude N i./d. '-ft ·:llo.at:t " Longitude W Ill ;)Cf , 30.30 " 

Elevation_____~ft Datum NAD 27 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel, Other( ). Up-stream I Across-stream 

Sample IDs: 1010- MST0~'1-'SD -CO\ ) lOlO - M~T~'l- f<S.. (ocn > ooa) 

-----------------------------------------------~SampleTime: 1~15 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 
.A 

Water Temperature 

(oC) 


v 
/ 

Specific Conductivity 

(JJS/cm) @ 25• C 
 / 
Conductivity v 
(JJS/cm) / I 
TDS \) ~V\ I(g/l) 

\/ JDissolved Oxygen 

(%sat.) 
 / I 
Dissolved Oxygen / v
(mg/L) l 
pH L I 

I 

ORP v 
(mV) / I 
Turbidity ! 


(FTU) 
I 


/ 
/ I 

•~:r Temperature I 

C) 
 I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 


Date /0 1 3 1 I D Time J4oo Station Number MST0lor:J.. 


Completed by: :Rob l6n''n9 Checkedby: __+f2~o~r~r~~n~VV~P~G~v~e~~c____ __ 


Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

OQV 
f 

Flow by Meter 


REW ft LEW .....- ft Total Width ft 


Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2. 0.3 


2-4 10. 12 0.3. 0.4 

4. 10 12 . 15 0.4. 0.7 
10. 20 15. 20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 

Distance 
 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 ,.,./ 
' 

2 
/ /// 

3 
/ 

/ 

4 / 

0 
6 ~\ \.j

/ \ 
7 \ J 

5 

) \ 

\ "' 
I 

. 
8 '";/ 


9 
 v 
10 


11 
/


v . 
12/' 


/ 1'3 I 

• 


/ 14 . 


15 




SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date lO I <...( I l0 Arrival Time l 200 

Field Personnel 

Signatures 	 . ·~· 
1.:¥_ A / / :: 

SITE DESCRIPTION 

Station Name 8eloLQ f3c.l{a.rd H;l'u Station Number MS1"Dq5 
Latitude N lf~ o 49 ~~q " Longitude W l ll o 2<?' , 06.0~ " 

Elevation.________:.:ft Datum NAD 27 

Surface Water Characteristics (color, odor, appearance): __-_D=-.!IC=lj--r----3),_._n""'a..__...OO=rn'-L.L---=..J;n'+-
':tf.\~ \SO\\s ) nta\!\o.~ bnwa rot} J no qrowe ' 

SAMPLE COLLECTION 

Sample IDs: /O/Q-MST096-SO ·COl ) 10lO-MSToq5- RS - (oot,.CQ.~) 

------------------------------------------~SampleTime: l~\0 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration 	 Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time 
~., 

Water Temperature 	 -cr 
(OC) 	 ./~/ 
Specific Conductivity 

(IJS/cm) @ 25• C / 

v 

Conductivity 

(IJS/cm) 


TDS 	
/ 

(g/L) 	 ...~V2l.A 	 I 
I 

\ II \ Dissolved Oxygen _) 

(% sat} /",; I

I 

Dissolved Oxygen 


// // j
(mg/L) 


pH / / 
 I 
ORP 

(mV) 
 / 	 I 
Turbidity 

(FTU) 
 ./ 

/ 	 I 
i 

Air Temperature 	 I 
I(oC) ' i 

http:f3c.l{a.rd


- -

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date )0 I J.f I {0 Time /ZID Station Number MsroCf ~ 

Completed by: 12obU ~U."-!r Checked by: __....~Ti~r...:G.::I.JVut:::::.S:.....li.~Lw:.a.ffA.-.Jc,_____ 
~ 0 

Flow by Capture Method 

Measurement Number Time (sec) Volume (LI 

D~\1 I 

Flow by Meter 

REW ft LEW ft Total Width ,...- ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2-0.3 
2-4 10- 12 0.3- 0.4 
4- 10 12-15 0.4- 0.7 
10-20 15- 20 0.7- 1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 . 

6 
Pf<V 1. 

I7 
l 

8 I 
9 • 

10 i
I 

11 I 
i 

13 

12 

• 

14 

15 
I 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2010 Sediment-Riparian Soii -SW Sampling 

Date JO I 4 I JO Arrival Time l 3 '4 D 
Field Personnel 

Signatures ~ 
SITE DESCRIPTION rleetdw tA.t-tlr'" woo~ VallJ...CA.. 

Station Name 1\bt)Ye.6o.\l0il\ MJ~ -. 4 Station Number te\STOCf3 
Latitude N 4 ~ o '50 · Jl~ · Longitude-'- ll l_o____::;;1. ""-----"" .~ -'---3f.l. · · W.:.__-=-_ -'-~ · 3-='Cl'-'-;;_q " 

Elevation ft Datum NAD 27 Photo Number 10 0 • 00Z O 

Stream & Riparian Area Description Drttihtt'¥' Icree"- (dr':i) '''\ no :sntn of.. 
ftWl,t- wa.te,('>-field qrc.s") ro cho.nru .l ) ft~ld '1cass o.,d scqe '5"-rr'O't~<jt . 

Surface Water Characteristics (color, odor, appearance): Ooj) Do ad ov: 111. >eds 
<;t cdtb'h \A..s:ed ~Q¥t\,~ ~ livestock. ) Uve.Sh>a<pQtld lt\e4rh J ' 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel , Other( ). Up-stream I Across-stream 

Sample IDs: ':::fOtO..~aJH_ ) lOll>· MST£>9~(3- (so)-CQJ ) /010-MST09 3 f5- R$# {ttx Jt::b. 

/DID- .M~TDct3A- SO · ODf - ( f :z. ) /Ol D -~ST"~A::. QS- Sample Time· £355_ ~ ' looJ, ()OZ.,.) - ( 11 2.) 
Field Measurements 

Parameter Cal ibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sa 

Time t '355 
Water Temperature 
(oC) 

Specific Conductivity 
(!JS/cm) @ 25° C 

Conductivity 
(IJS/cm) 

TDS 
(g/L) ! 
Dissolved Oxygen 
(% sat .) I 
Dissolved Oxygen 
(mg/L) 

i 
i 
I 

pH 

ORP 
(mV) I I 
Turb idity 
(FTU) 

I 

I 
Air Temperature 
(OC) 

I
i 

http:ftWl,t-wa.te
http:VallJ...CA


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 


Date JO I Lf I {0 Time ____,\ 3<--~0 Station Number_ ~sTOS _..___
.__. L\-'='-__ _.tJ\...,;>.-..1--'""--.43

Completed by: Kola ~"u~ z Checked by: 

ow by Capture Method 

Measurement Number Time (sec) Volume (l) 

\)~\1
y 1 

Flow by Meter 

REW ft LEW ft Total Width ft. 
Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2- 0.3 
2-4 10 -12 0.3-0.4 
4- 10 12. 15 0.4. 0.7 
10.20 15.20 0.7 ·1.0 

>20 20.25 1.0. 2.0 

Depth of Veloctty Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 _,
5 
.r.;; 

6 ld /_'~ f . 
7 V' ~f 
8 l 
9 I 

10 

11 

12 

13 I 
14 

15 



-------

SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date /0 I 'I I I{) Arrival Time /f?:/0 

Field Personnel 

Signatures~&<! 

SITE DESCRIPTION . tJof~ FOtk 

Station Name woolL'lVC!\~. Abov.t. woo~\14\~Cru\Station Number MSTOjQ 
0Latitude N L./2 o 4~ · J../o.oo .. Longitude w Ill ::J '7 · ()L/.OO .. 

Elevation ft Datum NAD 27 Photo Number JOO-oo:u_____ _..;..:: 

Stream & Riparian Area Description Dr' , no odors frcro $'fdJMU\tS in Cha nn • \) 

\s~\tt- Hve.stac.l( U10'f":> r()Ot !>+ s t.As in stream rho.nnt.l (ct cMt-- rain) a

CSurface Water Characteristics (color, odor, appearance}: r M' 
. I l'\ . . 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel, Other( ). Up-stream I Across-stream 

Sample IDs: /010 - Mrroq ;t - S'O- oa f ) 1010 ""'~CSToq~- r<s- o c, - (M..:)1uso), 
010- MSTb9 a- (2~- oo-;;& Sample Time: { '5'/0 

Field Measurements 

Ca libration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 

/Water Temperature 

(oC) /// 


Specific Conductivity /v
(IJS/cm)@ 25• C 

Conductivity v 
(IJS/cm) / 
TDS I 

(g/L) ~"""'\ ,/" l 

I 

Dissolved Oxygen \J \(; 
~\f(% sat. ) 

Dissolved Oxygen I 


(mg/L) 
 ./ i 
pH / ' 

/ . I 
// . 

IORP / 

(mV) / 

/ 

I 


Turbidity / 


(FTU) I/ 
iAir Temperature ! 

(OC) 
/ ! 

! 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

I JO _._""""' ;3.QDate /0 '-/. Time _ { ? . _.."--'_,c__ Station Number MST 0 92.. 

Completed by: _ ___.~~o-b~Y n""'t--- Checked by: __..&...I.Je;;, v.L.:,.;r.__...:.Ost/....._~,..~tc"+-~'QJ.liAJ...... ~ filoa..lil.. ,)-. ""'--~ ____ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

O lll 1 
j 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8- 10 0.2- 0.3 

2-4 10 -12 0.3- 0.4 
4-10 12 -15 0.4-0.7 
10-20 15- 20 0.7-1 .0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 
~-n i21.A ! 

.......

8 \ ' 

\ 
9 

I ' 
10 I 

I 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 10 I S I 10 Arrival Time O'S40 

Field Personnel 

Signatures :-z~ 
SITE DESCRIPTION ~--'-

i3t.low Mor~ r.., ~ 
Station Name Waolt'jVal~Ctet.\t. j woo~tl \14(~ Cnedt Station Number N. IT0<6'J 
Latitude N tid... o l.f'i ..1'1.00 " Longitude W tit o tllP · tRt>. Oo " 

Elevation ft Datum NAD 27 Photo Number 100 ()()f:/Q# 

Stream & Riparian Area Description Crtt\t. c.haMf.l (dr~) """3. ~ +'ee+:u.nde., 'Shtt.-f.-f 

(f1raud) Aetd qros:s "~> Mf(ln<\t(~\4\. Oi(tvt £L\d, Mttdcl't /mmst ehannLl ~"" 
Surface Water Characteristics (color, odor, appearance): 0~ a ll£> odor f'tl Sctf , 


I ;~hi .. mod livt:.s+ock U SQOL) hcc..\thj do..yX, p~ >Q\O{S\=j saa 


Collection Method: 1 L bottle Horizontal-bottle Cor 

Sample IDs: !OJO .. MITO'it(- SD -oot, /010-MST0-19- RS- {ooiJOOz) 
_ ________________________:Sample Time: 09{0 

Field Measurements 

Calibration Cal ibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3

Check 1 Check 2 Check 3 

Time / 
Water Temperature 
(oC) 

[/7 

Specific Conductivity 

(IJS/cm) @ 25° C 
 / 
Conductivity 

(1.1S/cm) / 

TDS I(g/L) OJ t:> v ' 

I IDissolved Oxygen 
i(% sat.) 

v 
... 

Dissolved Oxygen 

(mg/L) 
 I 

i 
pH / / i 

v ' 
ORP 

(mV) 


Turbidity 

(FTU) 
 / I 
Air Temperature 

(oC) 
 i 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

~Cf~ fv\ ST()SlC\Date I 0 I 5 I I 0 Time ____;D 0:-__0=-- Station Number 

Completed by: 1<ot, 4ouYj 

Flow by Capture Method 

Measurement Number Time (s~c) Volume (L) 

oa.v 
I 

Flow by Meter 

REW ft . . . Total Width ftLEW ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2-0.3 


2-4 10- 12 0.3- 0.4 

4. 10 12- 15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20.25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below.Surface) 


Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 

Subsection 

0.6 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

v/ // 3 
/ 

4 
 • 


5 
/ 

6 / 
/ 

oreu 
!7 

8 
/ 

9 / l • 

10 / I • 

11 // 
·' 

1~ 

IlL/ 
/ 

13 I 

/ 14 J 
/ / 15 

• 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2010 Sediment-Riparian Soii-SW Sampling 

Date I 0 I $ I J0 Arrival Time 1/t.JQ 
Field Personnel 

Signatures~
£~~~~-
SITE DESCRIPTION At?ove L..co..dou;t M$T;2.7~ 

Station Name~ Vc..U.t~Vt.ekj Ccuu a.t tl".cAd Station Number • MSY:tr Q.~ 

Latitude N 4 ~ o 4~ ' 03 9'1'' Longitude W ill o .t:J"' ' 'f().t::fl ,, 

Elevation ft Datum NAD 27 Photo Number 100- OO;l.,l.f 

Stream & Riparian Area Description Narrow cre<.k. bed (d"iJ (AJ ( t~Ltd 9nlSS i" 

rrurldlL o.t?h,\\y pa'Stu.tt, hfo...ty h\lesiot.lc. use ) snor~ steep bn"~s. >~'::~,;lf'U 
Surface Water Characteristics (color, odor, appearance): J~~r-.1.!.0.-'ls;H:tL.:I.I:otlCL~C:O~, 

v 

Collection Method: 1 L bottle, Horizontal-bottle, Corer, Trowel, Other( ). Up-stream I Across-stream 

Sample IDs: /0/0"MSTtit,;J.- so - 001-U4t;, M<;.D) ) /Ol0-MST.2'1a.- Rs
~'~o~~~._o_o~~J~~~~~~~~~~~~~~~~~SampleTime: II~ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 
/ 

Water Temperature 

(oC) v 


v / 

Specific Conductivity 

(IJS/cm) @ 25° C 


Conductivity 

(IJS/cm) 
 .. 7 ' 
TDS 

(g/L) O'flu 


!

Dissolved Oxygen _) I 


(%sat.) 
 v I 
Dissolved Oxygen ' 

(mg/L) 
 / 
pH 

/ 
v / 

I 
ORP 

(mV) 
 / I 
Turbidity v I 
(FTU) ,. l

/ I 


Air Temperature / 

(OC) 

http:h\lesiot.lc
http:pa'Stu.tt


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date 10 I 5 I I D Time /Jt./.0 Station Number HST8. t*f :J 
1

Completed by: Kob you":) Checked by: __..... ec:" ...;;..''5-·___,""'""'""'~;;;....:tU.--.,;;....;..r___~r ..;..,....;;:;;:=- O
Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

.oa..v 
I 

·· Flow by Meter 

REW - ·ft LEW ' ~ ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8- 10 0.2-0.3 
2·4 10 -12 0.3. 0.4 

4 ·10 12. 15 0.4. 0.7 
10 . 20 	 15. 20 0.7. 1.0 

>20 20.25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 

Distance 
 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 	 0 \LY 
8 	 r 
9 

10 


11 


12 ' 

i 

13 	
i 

14 ' 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date I D I G I JO Arrival Time O'ltf 5 

Field Personnel 

Signatures -~~ 
SITE DESCRIPTION J ~ t:"-r "''73

Above. pond'"' o.n.o • -, ~ • ot 
Station Name Woc::U.jVO\~Ctk j 'o t.\QLu MSTJO\<\ Station Number H'STO 111;1 

Latitude N '-1 J. 4q Oi . 0 ;t ' Longitude-=-W-=--..L/~H:...___o---=:;l~ 1../ :.....;.;;} "o '--'----_ _;;_;_f.:.....;(!) ::....;___

Elevation___ ____:_:ft Datum NAD 27 PhotoNumber JOO- ()0;2,;:1 

Stream & Riparian Area Description 0"1 >MfAif\t!erib<j c (rl!. \t:. bed in fltc+ va.\~J 

de~ £\.1.\d ~ra.c;,s >ON. rtu.p bo.n\t. \c.y,+> s trtorn bed used as ca-tt<.t trail 

Surface Water Characteristics (color, odor, appearance): Dfl1 1 n o odov fr, s-e ch m.en..f-.) 
ve~m.rl surA. 1. seds '" cho.nn oI p!'l'b:!bltf ck..t, *' 1'\!!o:rl. /ive..tr:xft. u ~ 

SAMPLE OLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Corer Trowel . U -stream I Across-stream 
~ 

Sample IDs: 1010. ,YSTd'73- S'D - 00\ ) 1010 - MSTQ2'J 3 - f<S- (cot l ooz.) 

------------------------~Sample Time: /000 

Field-Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time / 
Water Temperature "k / 

(oC) 

/ 


// 

Specific Conductivity / 
/ 
/ 

/(JJS/cm) @ 25° C 

Conductivity 
/ 

/,//(JJS/cm) 

TDS 
(giL) \JIZ.l/ I 

JDissolved Oxygen 
(% sat.) / I 

I 

Dissolved Oxygen .////
(mg/L) I 

// 
pH 

/ 
/ 

/ 

ORP ; 
I// I 
' 

(mV) / I 
Turbidity I 
(FTU) / I 
Air Temperature I 
(OC) I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2010 Sediment-Riparian Soii-SW Sampling 

Date /0 I S I I D Time /000 Station Number f-..1 STOJ73 

Completed by: (Zob \/as 'nj Checked by: Tca.va'S 6~ tlv
7 

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (l) 

Or2.V\ 
0 

Flow by Meter 

REW ft LEW -- ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 

<2 8-10 0.2. 0.3 
2-4 10. 12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7 ·1.0 

>20 20.25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod) ; >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 

Distance 
 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

/1 
/ 

' 
2 

/ . 

3 
/ 

4 
// 

5 

6 	
/ 

7 .D V'( ft 
r8 	 J/ / 

9 -I //,/ 
10 / 

. . · 
11 

/ 
/ 

·' 

r 

12 / 

/ 	
/ 

1Y • 


/ ' 

v 14 

15 
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MWH CHAiN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627•4756 ., 
FED EX #: ::b~2C) "il~'t CJJ51 COOLER #: (JDI/- Pa__l_ot l 

SAMPlER($) PRfNTED NAME AND SIGMATURE ANALVSIS REQUEST 
LAIB: CAS-Kelso rG Ti 

ci ~{<, v . t :·J ~ 
z :::;; co Ia~/ 
~ 

Jlo.::i ..< 0 ,.., ~ ::E"' 'ig ~~ ,...liS 8 ~ ~ 8 rG<::?.
<( < :iPRO,IIl!CT NAME: Prodllteii'On I.LC • AS.Slltd·SW fll!ld protram 0.. d'<' ~- s< ;::: (.) 

~ 
.g ~ ~ :1 .. !i81& 00 i ci~ e t:: aJ 

E ~ ;.
Cl I!'PROJECT NUMBER: Olrect bill to Monsanto ! <CO. g~ ::; cO .9i"'"' Bfu 

::; 
2.9! -g!±!. :::;;

a! ~g 'Sl ~:; ~ LIJ ! """' ~ >: i -:::i iS~!J!:J ~ ~ ~ ~ -~ ~..: c;- ~ > 8Laboratory ID FIELD SAMPLE IDENTIFICATION DATE TIME MATRIX ~ Cil= !±!. ~ 0 ~--~ ~~& ~ < ~ Comments 


101 Q-SWMST053-F tc/9/Jb Ott'IS Water X X X X 


1010·SWMST053·U / I Water X 


1 0 10· MST053·SD·001 Sediment X X X X X 

101O·MST053-S0·002 Sediment X X X X X 

1010·MST053·RS·001 Soil X )( X X 

101 O·MST053·RS·002 Soil X X X X,v . '~ 

CommentsltMtrucUon&: 

,..,.,..., 
Skmaturff: ).., .A l I /1. Prlnl Name: Company Name/Title: D.&te:, 

RELINQUISHED BY: t...l\ l'\1/ \ i\ / 'l<'ohu . ..\- U \Jt'lun~ MWH u:/4/to 
I 

RECEIVED BY ,'-1 1 •..J ' 

RELINQUISHED BY: \...) 

RECEIVED BY 


-
Fo1· Lab Use Only Sarnpte Cond 

ORIGINAL: Send with umpte (sign only in blue or btack Ink) COPtES: Retained by Sempter, Sent to Off-Ice 
MWH USE ONLY: 
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I 
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MW!H CHABN Of CUSTODY RECORD · MWH CONTACT: RWh S&egmund (925) 627·4756 

FED EX #: &(olo LSI ~cr <=11'2"' COOl ER#: DO~ P~t~ ] of l 

SAMPlER(S) PmNTED NAME AND SlGNATURi: ru ~6<t,I 
~ 

f:'ROJECT NAME: P4 Produollon LLC l'lliHiled-SW field program 

PROJECT NUMBER: Direct bill to Morusanto 

Laboratory ID FIElD SAMPLE IDENTIRCATION 

LAS: CAS-Kelso 

TIME MATRIX 

;;( 

~ 
<( 
0. 
~ 
E 
:;, 
·e 
jl 
'" 0... 

~ 
i. 
8 
8 
8 < 
-~ 
8~ 
vi' <( 

~~ 
<I> ::I 

!S r= 

c: 
N 
0 
.:! 
c 
:¥ 

~ 
8 
a:f 
.C ·
(/l~ 
al ~ 

~~ 
!Zo.. 
i5 f!:!. 

ANAl YSJS REQUEST 

~ ~ 
JjI i c.:

;;( f!:!.
0 ~ 8,._ 

r:5... 
t"..::. "' 

;;( 
~ ~ ~ 

8 ~ 
e d$ j
ill !l ·< 

:.1': 8fu ai 
·a~ 

l :~. ; 6i~ .. ~ 
.~ sg::i

O ..; ~ 0
0 ... ... 1 W 

g 
"'... 
~ 
<=' 

j 
~ 
;... 

:i 
UJ 

~ 
>
<( 

7 
u 
.l!l 
Of 
"".l!l 

"' ~ 
0 
0;... Comments 

- -Ul.ii'l."''*" • .,....,...,.,.,_F

v• ,~- to 0 \2.\0 Water 

Water X 

X X X X 'f)Lhl- k\~ ~M CJij,, 
101 0· MST2776-SD·001 Sediment X X X X X 

i Oi O·MST277B·RS-001 Soil X X X X 

101 O-MST277B·RS-002 \V '-V Soil X X X X 
l 

. 
Comments/lnstrucUons: I 

/
/ 

. 

) JA ,\ 

I 
Signature: · /-.-.W U.!H I \ Prlnf Name : Companv Name/Title: Date: 

RELINQUISHED BY 

RECEIVED BY. 

\ ~ .vvv "Lt ""'' 
I \ 

"l<olt\ .t'~A- \/1\uJn Q 
l 6 

MWH JtJ / 1.1 ;,,., 
I I 

REUNOUISHED BY \J 
RE CE IVED BY 

'-w/ 

-For Lab Use Only Sampll! Cond 

ORIGtNAt.: Send wtth s•mple {sle n onty In bh1• or bl&c!li lnl!) C~fiS : Retained by Sam~r. Sent lo Office 
MWH USE ONI..Y: '· 



l 
MWH CHAIN Of CUSTODY RECORD IIWH CONY ACT: Ruth Siegmund (925) 627·4756 

FED EX#: ~Y!20J.Jl3jqtzq COOLER II: C0'3 P8! I of 

SAMPLER(S) PRfNTED NAME AND SIGNA lURE ANALYSIS REQUEST 
LAB: CAS·Ketso r!5Jl s i ~/ 'i ::; $.,: <'&~~~ 0 

a..8 ::; ~ 'i~ ~ ~ ..... !ii ~ 8 ~ f!l 8 r!5 
< t;. <'<"PROJECT NAME: P4 Prodt~cll&n li.C • Rs.SOO.SW field program c. t$ 
~ ~~ ?:- ~ 

8~ a:i a i ~~ c ~ I 
E 
::> " <( g~ lil · < ::IE }'PROJECT NUMBER: Dlrect bill to Monsanto :a ::r:j ~fu 8fu ctl ~ ~ al~ 

c'i5 
i i i ~; l]i~ ::!!"' ~ . ! "' "' ~>:iii ~$ iii::i -~ ~ 0 _.. g~ - ~ ~ laboratory 10 FIELD SAMPLE IDENTIFlCATION OAU TIME MATRIX ~ ~¢ ~ ~ . 1<- 1- . ... ~ 1- <: 1- Comments. 

Hl~El SWM&+Iil~otl F . ~to f<Jiro /1Jf) Water X X X X 'DQ..\1 .. NO SA..c'PI. E 
V\" ~..., me I 1 I Water )( ,,- ·•e,e·ew~'"' w • 

)( )( 

101 O-MST277A·AS·001 Soil )( X X X 

1010·MST277A·RS·002 v ,~o Soil X X X X 

101 O·MST277A·SD-001 Sediment X X X 

• 

Comments/lnstructtons: 

r-1 
Slgmrture': ! ... lA II ' Print Name: Company Namelllfte: Date: 

RELINQUISHED BY: ~ k"4k./V"'\__ 1 '~ t-~\oo r"""'" \.l"u.,..n. MWH 
RECEIVED BY: \ 

. l (\ 
'-' RELINQUISHED BY: ) " 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

ORIGINAL: Send with sample (stgn onty In blue or black •nk} CWJES: Ret•lned by Sampler, Sent to Office 
MWI+ US£ ONt.Y: 

http:Rs.SOO.SW


l 

MWH CHAIN OF CUSTODY RECORD IIWH CONTACT: Rulh SiegMund (a5) 627-4756 

FED EX I : S<ll!?_O 41~q 'JIC1 COOt.EA f: .,. 1 ot J 

SAUPLEA(S) PNNTED NAME AND SIGNATUM ANALVsas REQUEST 

:..~~-· · 
,.) 

uti~~i"~'!V .. 
t · ' Ko~ llo1 :~ c..: 

l ) ~ 

i 
PROJECT NAML P4 Pfoductlon LLC • A~SN-SW field prognm 

PROJECT NUMBER: Direct bill to Monsanto 

Laboretory ID AELD SAMPLE IO£NT1ACAT10N D.ATE 

101 O.SWMST066-F·1 tol5l10 
t010-SWMST06S·U 1 

101 O·SWMST066·F·2 


1010-SWMST066·U·2 


I 01 O.MST068·SD.001 ·1 


101 O·MST066-S0·001·2 


1010.MST068-AS-OOH 


1010.MST066-RS·001·2 


1010·MST068·RS-oo2 
 " 
COmmentsllnatructlons: 

-
Slanetu,.: .... ..L, ld \ 

RELINQUISHED BV· <...Alt1)J ~,... 
RECEIVED BV· - L'i\ 

vvRELINQUISHED BY· 

RECEIVED BY: 

Fot Lab l)u O.W S.m* Cond 

·ORlGINAi: ~with~(~Mtij/11'1 1>1~~~ ink} 
MW~ \~~ OffL'if· 

lA8~ CAS-Ktlso ,.s~ 

I 
j 

I 


'? 


~ ! 
~ 
? 
:~.,a 

((! ~ 
'!] g 
4( :-· Gumments 

X )( 

X )( 

X 

X 

X 

Company Name/Tltle: Date: 

MWH ln\u \ \n 
I I 

Tlllot£ 

J$11? 

,v 

'i. ::i 
0 

i d ! 
i8 

~ 

I 
tti~~ a 

~ 4( ~8 

MATRIX ~ ~~ 11 
Water X X 

Water X 

Water X X 

Water X 

Sediment 


Sediment 


Soil 


Soli 


Soil 


Prlnt,..me: 

'l(ola~n- \J~t1w. 
I \ 

~ 
t::. 

2 
i 

g~.

J I i> ~ :!..?j '$~..:~~ t= S ?; 

X X 


X X 


~I 4! <;;

! i a; 
~-

d t& 
t: 

-::· ~i ~~ ~ 
~ 

· < ~ ., ;:.~ Blh tti 

)( X X 

X X X 

X X X 

X X X 

X X X 

~li$; ~eti by Sampi&T, &Mt to- Otlk:li 



MWH CHAW Of CUSTOO'I RECORD 

FfD EX 1: 8' loZQ Lii3'J 4130 COOU:Il ~: 





CHAI OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 MWH 

FED EX#: ~fn':JO 4/3'1 '11#0 COOlER#: 0 01 Pat l of l 
SAMPLER(Sl PmNTED MAME AND StGNATURE MolALVSJS REQUEST 

1?o\:1ei+-~ <> ~M~ ~ 
PROJECT NAME: P4 Production LLC • RS·Sed·SW field program 

PROJECT NUMBER: Direct bill to Monsanto 

Laboratory 10 FIELD SAMPLE IDENTIFICATION DATE 

LAB: CAS·Kelso 

TIME MATRIX 

~ 
fB 
<a.. 
!::!. 
E 
.2c: 
.!!? 
"' (/) 

~ 
f-

i 
'2: 
8 
8 
"' Z?
(.)_~
815 
on<<O.. 
a; !:!. 
z>
0 . 
<ll::l 

"'i5 ~-

rG 
0 
:< 
c 
:< 
d> 
~ 

j 
ai 
.c~ 
(/)~ 

~8
0<:I! a. · w0

~ ,.. 
'It 
!:::
<!' 
Q., 
:! 
a; 

~ 

:11 
J 
00 
0 

~ 
~ 
<:.2 
"' a'l 
c: 

~ 
J: 

i 
"" 0 
:1! 
i5 

i 
~ 
'2. 
8 
·;;(
8~ 
d15 
·<

8& 
:i> 
a:i 
0-.:
f-f

<a.. 
':!:!. 
c; 
N 

~ 
c. 
:< 
ai 
.cf 
Ul$ 
$~00
f-<.0 

Z? 
;::...,. 
!:::
<!' 

~ 
::E 
iii 
15 
1

:::!: 
lU 
(/) 

en 
>< 

:g' 
~ 
>

.!!? 

"" "' ! 
(.) 
0
f- Comments 

;(\ " -~· ~ O(N 

- ~Q-1.Q,Sil11MSTOi'il Y.. D~ 
101 O-MST067 · SD·OO1·1 

1010·MST067·RS·OOH 

J~/$111'1 .'I JlJ./1;" 
I 

Sediment 

Soil 

X 

X 

X 

X 

X 

X 

X X 

X 

I 

1010·MST067·RS·002 

"" 
J, Soil )( X X X 

Commentsrtnstructlons: 

~I 

Signatuie: lW ,, 
I 

I Print Name: Company Name/Title: Oat~ 

RELINQUISHED BY 

RECEIVED BY 

~\\..-~? 
( )"f.... 

"'D....t -Y~ """"V& ~~ - [ J 
MWH 10/1.//10

I I 

RELINQUISHED BY: v ........,; 

~C2_EIVEDBY 

Por Lab Use Only: Sample Cond 

ORIGINAL: Send with sample (sign only In blue or black Ink) COPIES: Retained by Sampler, Sent to Office 
MWH USE ONLY: 



MWH CHAIN OF CUSTODY RECORD ltWH CONTACT: Ruth Siegmund (925) 627-4756 


fED EX #1 : COOlER I: 

MWH 

Ink) 



r----- -_;;________......;;= -------- -------"---------------------------------- ------ ···-··-·-·····- ·-
MWH CHAIN OF CUSTODY RECORD 

COOlER I: 001 L ot 

SAMPLER(S) PAINTEO NAUE ANO SIGNATURE I ANALVSIS REQUEST I 

RELINQUISHED BY· 

~.::;~ ..~s~~~.:k'f~r~·£;i..~~ ---~<···-~-·~,......_._,__,.~·~.Y~ -· .... 
~~~:<::N~.l...~ ft~~~ 'N~~ ·~·-'··~~~!.s t.~t~u~ ~n~' h~ ~fOil ~r ~lge~ ?~k} 
'~»\.1!~1 'IS'~ '•Nl"· ~ ...; •,t , ' .... st •..~• ..._ s 4 



MWH CHAIN OF CUSTODY RECORD UWH CONTACT: Ruth Siegmund (92S) 627-4756 

FED EX#: COOlER#: 00/ \ o1 

SAIISPLERtS) PRINTED NAME AND SIGNATURE ANAL YSfS REQUEST 
LAB: CAS-Kefoo i 

;i 
rG 
ci

::;; 
~ t 

~ 

PROJECT 1\lAME: P4 Production LLC • FI&Sed-SW field program 

PROJECT NOMS.ER: Direct bnt to Monsanto 

Laboratory ID FIELD SAMPLE IDENTIFICATION 

I 

DATE TIME MATRIX 

~ 
!a 

~ 
·~ 
lJl 
(/) 

~ 
1

s 
8 
..: < 
~ ~ 
8!a 
~~ 
all!!.
-5 >. 

~~ 

c::;; 

~ 
<3 
a:i 
.oiil 

i~55 
gj~
iS\!!. 

~ 
!;; 
!:::;. 
?: 
~ 
"' ::;; 

al 
~ 
gj 
i5 

~ 
N 

~ 

i 
~ 
i 

~ 

~;i \!!.s <:: 
N·< 

~~ j 
c 

8fu 
::;; 
a:i 

~> fi~ 
E:::i -~ 

~00 • 
~--~ 1-<D 

;;( 
;::. .... 
!:::;. 
?: 
g 
:::; 
i1i 
~ 
1

rB 
$ 
>
c( 

:;;: 

~ 
t 
"' "' ! 
(.) 
0 
1 Comments 

1010·SWMST274B·F Jt>ltflt:J ~~ Water X X X X 

101 0·SWMST274B·U (tl 1/ IJ() II.CJO Water X 

i010·MST274B·SD·001 JD}Z~It) 1611'0 Sediment X X X X X 

1010-MST274B·RS·001 .., I I Soil X X X X 

101 0·MST274B·AS·002 if. ,jp Soli X X X X 

X X ~ 
)( >< ~ 

,,. . X 
X 

)(' 
)(" 

X 
,),(',, 

Commentsllns.tructtons: 

Signaturef ) . .Lt 1 I. \ Print Name: Company NamefTitle: 

RELINQUISHED BY: \...J...J I.J~..X.Jvt MWH 

RECEIVED BY: / \ '{ I I 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

ORIGINAL: Send with sample (sign only In blue or black Ink) COPIES: Retained by Sampler, Sent to Office 
MWH USE ONLV: 



l 

MWH CHAJ OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

FED EX I : COOLER I : Pit! of~lo~Q ~J~ t:tto t- l 
SAMPlER(Sl PRJHfED NAME AND SfGNATURE 

LAB: CAS-Ki!!lu ~ ~-t,. J~V\ i 
'2. ::.ci 

'9-· "\CMV\') ~ i 8 
s ~ 

9 ~ ..:<
PRo..tECT ~E: P4 Productlcm U.C • AS-S..S.W t!Rl FOfJI'Im ~ 8!:!!. g~ cci 

.t:i~PROJECT NUMBER: Direct bill to Monsanto en~J .ifu 
i ~ I1B2:> 

<ti ~~ ~ Laboratory 10 FtELD SAMPLE IDENTIFICATION DATE TJME MATRJX .... iS i= • ~~ 
101 O·SWMSP018-F G\ JO/Ci }It> . ~"0 Water X X 

1010·SWMSP018·U Water X 

101 O·MSP018·SD.Q01 Sediment 

101 O·MSP018·SD·002 Sediment 

101 O·MSPO18·SD·003 ..-I--- }....- Sediment 

ANALYStS REQUEST 

~ 
!,;: 
t::.. 
<:a s 
:::t 
i 

J 
X 

s t 
I Ji 

i 
8 
·((

j 81a 
cifil 
Bfu:r 

~ :i.> 
~ ~~ ........ 

X 

~ 
!:!!. 
~ 

i 
.: 
::E 
cci 

~ $ 
~5
1-<D 

< 
~ 
t::.. 

~ 
::1! 

~ .... I 
f
>. 
~ 
Jli 

"' ~ 
g Comments 

X X X 
• 
X X 

X X X X )( 

X X X X X 

Comments/lnstructtons: 

Stgnatdfe!'\ . I 
REuNaulsHEo av:\ c"Af:-t:.t AA _. 
RECEIVED BY: T \ 1 
RELINQUISHED BY: '-J"' 

RECEIVED BY: 

For Lab use Onty: Sample Cond• 

OmGIMAl: Send wtth sample (stgn onfy In bhMt or black Ink) 
MWH USE ONLY: 

Print Name: Company Name!Ti1fe: , Date· 

·"-oY>~'\1Dtl.n~1 MWH 'tf.:?O!lD 
I ) I ; 

COPJES: Retained by Sampfef, Sent to Offtce 



MWH 

COOL£RI: 

I 
I ~J. <-z- ~ 

~- I a· ~. tr 
~
~ 

&. :·.:."· 
t:-! ~~ ,., ~ <~ 3' •-· I I 
~. 
·~ :-

l$ 
4'. '":~ '"' ;;' fl

~! .., ' I 
..., f ;~ I I..., 

~' tb O/ ~~ !£ ~· .<' ;:' 
•v 

#. ~ ~ 10 ~- I!Jj l 7.{ I ~:=; :.,; "'~ ,.lf.\·.<; $. ...:: ~I :-:: ¢ f ~..... -.:'"" -·

_ll 

,...,..,_r.,., F 1·M§_ 
turu•.. ,.,...,, '".II ·U· l ·MS ..U lUI 

lUlU· .. ......... t-F-1-M::w YYIIItrf l\ 

'1~ J ...,. • M.;:>U ••u•.,
V I O I~MS~'I.>~~ : ..(l~HXl~·' qJ1f>hO l'fiO Sediment X X X 
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I • 
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~~-~~--.!!.~.f\~:J~.~C~;~-~o....'-'"- ·"-..··---·····~--.-.a.. , ______.._~ ......... _ .._.._.,... ,.-~--:-.·-·~--.·-~.....w ___""_·--"""·..··----~--·•<···-""'-----v-·_.._...,,..~.,..-.._-....-.....----"""'-·----...., ....__·-.-·~-·---~ 

;(!Rro~Al.: t>~~ -..!'Ill :S:iit~~ ;~!'ifn >'H'Ify \~ ~+..~<t ~, ~~)r ~~l COPIHt: ~B~ bJ1 $«"'~· ~!"'t t<o Off~ 

!MWH U~ OM.V; 
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MWH CHAIIN Of CUSTODY RECORD UWH CONTACT: Ruth Siegmund (925) 6274756 

FED EXt#: :{ "'~0 413'1 '}0,~ COOLER I : Pat 1 ot I 

SAMPLER($) PRJNTED NAME AND SIGNATURE ANALYSIS REQUEST 
t.AS~ CAS-Kelso :j r& ~ 0ao~o t:J~~ 'i ::0(bl.l~ 

r::: J1
8 ::; 'i ~I !:!;!.~ $'8 .... !Itfa t v 1!?. 8 r& 

< r.:::. <
PROJECT NAME: P4 Pr~ U.C • fl&.~flltkt pmgnwn a.. c1 ~ "' 8~ ~ ~ ~ ~~ ai a cifa .: r.:::. I 

~ j · < ?::PROJECT NUMBER: Direct bil to Monunto " < ::; 
2 l·~ ~fu ~~ Bfu ai 

~ i -' i"" i ! i> I al " ~ 
~ ~~ ~ f6 i~ ~ ~ §~ 

laboratoryiD FIELD SAMPLE IDENTIFICATJON DATJ: TillE MATRIX ..... oF= ~ ~.~ >-<P ..... < Comments 

101 O.SWMSP015-F q~olto lb2.0 Water )( )( )( X 


•tOt O·SWMSP01 5-U Water X 

10tO·MSPOt5-SD·OOt Sediment X)( X )( X 

t0tO.MSP015-SD·002 Sediment X X )( )( X 

10tO..MSP015·S0·003 Sediment X )( )( )( )( 

101O·MSP015·S0.004 "Ll Sediment )( X X X X'~ 

Commentsltnstntcttons: 

• I lJ A J Print Name: Com.Pall¥ Namemtle: Date: 

RELINQUISHED BY: ~ .a ("'t.,l; \.....-.1.......- 'Rob<'.l'+- \1tn.lno MWH 'll~OllO 
' • .) • il 

RECEIVED BY: ( \ {\ 


RELINQUtSHED BY: 


RECEIVED BY: 


For Lab Use Only: Sample Cond 

ORIGINAL: Send wtth sampae (sl9rt criy ~n btue or bJitck tnt!) COPtES: Retained by Sampfef, Sent to Office 
MWH USE ONlY: 
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MWH CHAfiN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627·4756 

fED EXIt: ~(o~O I.J{Jf CfO!~ COOlER I : IPII! I of 

SAMPLERfS) PmNTED NAME AND SIGNATURE AMALYSS REQUEST 
LAB: CAS-Kelso 

~c.'YJ ~6~n~ £~ 

PROJECT NMIIIE: P4 ~U.C • -.w.sw t111iW ptrogRIIIIJ 

PROJECT NUMBER: DiJ\ed lbW to-

LlilboJIIItOnt lD FIELD SNIIPLE IIDBmFICATION DATE mE MATRIX 

1010.SWMSP014·F 'f!t.ftfl& /1:/.2.0 Water 

1010-SWMSP014·U ' , Water 

t 01 o-MSP014-SD·OOt· t I Sediment 

1010..MSPO'I+S0·001·2 I Sedment 

10TO·MSP0t4-SO.OOO I SedimMt 
1010..MSP01+SD·003 Sediment 
101 O·MSP014·S0.004 Sediment 

101 6-MSP014-SD·005 ,v ,, 
Sedment 

' m tJ .. f!t2 ... ~w..ol.. u. lllfl.~ho 1'1~0 W•t&r• 
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1

)( 

i "'N 

~ 
0 
~ 

8 ~ 
8 ~ 
ct< j-~ 
B~ cri 

i ~ 12~ 
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X 

X 

X 

X 

)( 

X 
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X 

X 

X 

X 

X 
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X 

X 

X 
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X 
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Comments 

Commentstlnstrucllons: 

. '\ I 

RELINQUISHED BY: ( i:.11....f'M 
RECEIVED BY: I \X 
RE LINQUISHED BY: 

.... 
RECEIVED BY: 

For Lab Use Onlv: S8mPie Cond 

ORtGtNAl: Send wMb..,.,. !sign criy mblue or bhlt* Ink) 
MWH USE ONlY: 

Print Nllme: 

1Z o he_r-41-- \1 c U .ll ,..., ) 

COPIES: Retained by~. Simi to Offlc:e 

Nllmellllle; 

MWH DaOJ/~0/lt.:J 
I I 
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MWH CHAIN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

IFED EX#: <&LoaD l/l5.9 <J._0'/:2. COOLER#: Pat t of 

SAMPLERlS} PRINTED NAME AND SIGNATURE ANALYSIS REQUEST 
LAB: CA$-Ketso ~ u o;¥-u0 l~CU"" C) ~ 

~ <( 

.,0 
~ rn 

<' 8 ~ 
c ~ ~ 

<( 
a.E..v""'h..j · \ )qc~2::i.;~l'\ ~ 

~ 00 

\!!~ ::)8 (.,) ,;:j~ ~ ~ !!2.cPROJECT NAME: P4 Production LLC • RS.sed..SW fle~ogram a. 
<( ..::;;c 

::1 g<e 0 
<C 
r:::."".~ c3 ~ (I) ~ ..,. ~ \!!- Bg c: ...::~ c iii

E ai e 'E! (.,)<0 c 
Q)<Ji<( _,,-ar «< · <( ~ ~PROJECT NUMBER: Direct bill to Monsanto <(0... rno ~ :r e ii3fu ai ,i!li~ i\!!- '5!- i ~ 

~- ;: (I) wen .2> ~g ~ giD ~ !0 • 0 ~ <ij::)[:!=: ~a: "§~ ~ ~ .!!!"' -~ oo ~ > g
Laboratorv ID FIELD SAMPLE IDENTJFICATION DATE TIME MATRIX 1- BF= 5\!!. 0 0 ~r= l-<0 1- < 1- Comments 

y- 1010·SWMSPD..,"'·r:: ···+-- -- f..·· - -Walef.- - - x.• r .lL. 1--x.. ._ ---··--·-· . .. _. ·- ··- .. .. .. -~ --···. . . ... ...... . ... -.... ,..;.,· --~ ---- -
•v•u·... - ·- . " ..... -~~-' 

--~· ·· · 
~ -·· - -~~-"""'" 

101 O·MSP023·SD-001 t'q I(,::18 iIi) l t::t?iJ Sediment X X X X X l 
' -' 101 O·MSP023..SD-o02 Sediment X X X X X 

101 O·MSP023·SD..003 I I Sediment X X X X X 

101 O·MSP023·SD..004 ..J- . ..J-- Sediment X X X X X 

lbJD .. ~1L~b-l\t ... L\ !c!Jt61rn 111?0 luJD\oy j.. ~ 

I \ 

' "' 
.. 

. 
CommentsllnstrucUons: 

-
Slanatufe: · A o / l Print Name: Company NamefTitle: Pate: 

RELINQUISHED BY: l J.C:r{r{..UJ.....t -Q t\\r..P Ji-. \l t'1U..t;\C.t MWH 9 /.?CJ/Jo
I I

RECEIVED BY: (V \ I 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use OnlY: Sample Condi 

ORIGINAL: Send with sample (sign only In blue or black Ink) COPIES: Retained by Sampler, Sent to Office 
MWH USE ONLY: 
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MWH CHA~N fO{F CILIJSTODV ::::_:;::;:: lNlWIHI C~Po\tei: !f.ll'~ll\l ~lrtl\tll «~Ui21-475® 


f lED !E.)( \P; ~lc~O 41Y1 'H73 COO!.JER tJ: QGLQ Pa: I of I 


SAMIPL'EJR($} ~ iMMIE .M2iD ~'VUJm ArMrU~~ 


\AI!J: C.AS-IK~ ~ ""'N ~ 0,~o\7 yo"~6 ~t .z. 2 ~ 
" ( r:£ <
< 3 ::r; i:I
?(1 ':!:: 
ij3 8 :~ ~; c 3 N "' ~-~ I 

a. 

< t::.. ; ¢' 	 stl , Cl \!ltll!l:~IE:: !P\1!1 ll'lr~~mc • iii$.&N\-i.$W fill!ll«<l jlllr~l 	 a.. 0< ..... (~:. 


~ 

8 2:' ?(1 ~ .. .':!18~ en a, 6 \i c:' t::. ata; ::r;;;:! vi< .ci- ·<PROJECT NUfMIBiEIR: imlllKt bill3 to ~~ 	 a; ::;; !ii""i f*" <"- "'~ 8fu 00 ::e iii!

i!:!-! io g 	
UJ~ ~> ~ i> V4cn ::;; Vl ~ "' 

0 • ~ Iii :g=: 	 <il::i filO in (.)~ c;~

if 	
0 C5 -- > 0i.2J.'!looratory ID AELO SM!JPU! I~liON "'n!M!E lt«l#lnml 1- ot= ~~ 1 i5 i-1- ;-.fa 1-* < ,._ 	 Comments . v_ 'li v ')(~-~- --II 	 - Ol!lv 

li __ . 
~ ·~- - - ·-- - -W 	 -- - DQ.V 

1000 Sec!iment 	 X X X X )( I 
;,,10tOMST2~SOOOt 

t Ot(} MST273·RS-001 r f Soil 	 )( )( _;_ 
!010 MST273RS·002 I -

~i 	 X X X - -""'-·--
/Oiu ·EfR-·~-03 -U o J?ioo w~ 1=-tt 

X 

.x 
~~ -- X: 

i0/0-<C'P..-I<S 0(1-U Jo,6 ID ·,i.f3D (,.A.)Q,Ter' X ,x .>(' 

f /olO-f3- SW-0 1 IOf..S/fO J(I.3D {dCLt'-P.~ X x· .'>(" 

I,...,.. ..,...,..,,.,,_ , 

I 

.· s 	 Prim~: UliiMeJTIUe: Date··:~1 
REUNQVtsHED SY. \ C- '·'· :L,.~ .k'o'h~.--+ Vb Ltlf'\ ~ 	 INl'Mt to//., flo 

. ! 	 •' l ,. 
:_RECEIVED BY .._£\ A 	 ..J ... . -~ -~ :,.· ·:·.· · ' . . 	 ~ 

RELINQUISHED av ·\)( } 	 ' 

RECEIVED ElY . 

·For L~b IJ$<!1 Orlly: Se~mplll Conz1: 

_,_,_,_T""~"""\,---

ORJGIHAl: S<md ~h~f~ll'l c~ In \~~Net cw ~In!%) C~lSS: ~!by~. Sif/ITIII IIo Ol'tlke 
MWH USE OM.'If: 
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'ilfWlH CtHAIIN OlF CUSTODY ~COI'tfr~: lffill!lll!ltl:s&t."!!ll'll\l~ \$21415$ 

.lFIEil! lEX ;;: <t~W lj.J'!l1 '1(73 OOOOE!RJ: OO(D h f of l 
~ 

SMW"ll.tmfS) l?!mmrED ~MD ~111Jl1RiE ~Y$1$~ i 
!LM:~ 

I 
I :1:rr& 

(3 ~ 
0 

~li\) Y~UJ""r <l[ 
t!
5 ~ ah ~ 

"' 
! 

il.:::f "' Nt"'"" i. 
~· ~ ~~ , ~ 
5.5 (.,, f ,_ f s N I~ I: " < ,i ;;< ci <:? ~· 8 ., ci!""RR..ECT ~: •!..lC • ifl.S.~SW~~film 0;_ ~ ·a ;::: (J,·iia ~ "' ~ :::f ... J.tj'!::'. :>· b ' 0 m88 w £'.::,'E a;" ~ c) "' :::f I:>: vi~ ·< "' -~ ' PIROJIECT NU~IOIBIER: Dil:rti!C!l b!S! ao ~;a'llllo 61! :::; I "' wE ~"'w lil ... Bfu :::; .,
~ lil- i lil w(/) 1!: 1!: ~> !~> 0 ~= '(!0fa i 

OjQni :z::J ~ Oi::J g:~ 0~?S· ·w "' ?5..;: ~ 8
~OII'Y ID AIELDSMUIPU: ~AnoN DATE TJ[t0!E 11\Allfm( .... a~ 0- a a 1-1- t-8 1- < 1- Comments 

-= 'Q;,l" sw,..............,..... "" if" ......,, " -- 01lV 
..., ...,.. .,.....,.. R-U .......... -m
- ---..~--- f)i1V 

roro-MST27Z·SO..oo1 JJ !{'() Sediment )( X )(~~ 
1Ot O:MST272'·SO·OOt ·MS i Sediment )( )( ,_I 

10H} MST2'i2·SD·OOt·MSD Sediment. )( )( 
·tit 

"( 

10tOMS1'272·AS·OOt Soil )( X XEE =$iOtO·MST272·AS·002 Soil X )( )(~ 

rCommems/IM~rudkm$: 
"~ 

-> ') I 
'{ (:1~ 1.. !t i Pvlnt Nama: ~'liVe: li'ate:. 

RELINQUISHED BY \-l--t -:.At w \.r'L.,.. rgt:;\.,.._r J.- V.nt 1 V\t\ MWH tD\toilO 
I

RECElVEO BY f\ X tt 
REUNQUISHEO BY U\ \ I ...._. 

[RECEIVED 9:Y 

• 
~.--

fFor 1..al:l useOnl¥: S~~mele-,J;;.::::.;o,;.;;;:'d:;..-------------------------------------------- -----·-----11·.'""""""'-' ___,...._.,......_..., -- ~ 

COPIES' .......... ......,, .... ,..,_ 
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 A-3 2010 Spring and Fall Groundwater and Surface Water Sampling 



TABLE A-3
 
2010 SPRING GROUNDWATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Elevation MP 

(ft-AMSL) 

Static Water 
Level (Ft-

bmp) 

Elevation 
Static Water 
(Ft-AMSL) 

Purge Rate 
(L/min) or 
(*Gal/min) 

Cumulative 
Purge Vol. (L) or 

(*Gal) 

Water Temp 
(deg. C) 

pH ORP (mV) 
D.O. 

(mg/L) 

Spec Cond 
(uS/cm) @ 
25 deg. C 

Turbidity 
(NTU) 

Device Comments Date Time 

GW MBW006 6319.31 5.95 6313.36 0.003 6.9 9.04 7.29 N/A 7.21 774 1.65 Peristaltic Low Flow 5/21/2010 11:48 
GW MBW009 6310.69 2.35 6308.34 0.005 4.75 7.42 6.44 80.7 1.02 1234 1.07 Peristaltic Low Flow 5/20/2010 14:50 
GW MBW011 6339.8 0.6 6339.2 0.1 0.75 6.23 6.32 156.5 2.72 839 26.24 Peristaltic Low Flow 5/17/2010 13:10 
GW MBW027 6313.33 8.69 6304.64 0.05 4.7 7.98 6.88 159 6.53 1242 2.2 Peristaltic Low Flow 5/21/2010 15:40 
GW MBW028 6339.99 6.32 6333.67 0.06 5.3 6.9 6.23 227.2 1.42 1345 4.31 Peristaltic Low Flow 5/13/2010 12:40 
GW MBW032 6499.13 10.17 6488.96 0.09 4.5 5.77 6.69 120.4 7.52 2306 2.95 Peristaltic Low Flow 5/20/2010 19:20 
GW MBW048 6421.72 0.45 6421.27 0.11 5.4 5.63 5.74 128.5 0.97 165 147 Peristaltic Low Flow 5/20/2010 17:08 
GW MBW085 6639.57 1.58 6637.99 0.03 2 8.24 6.37 193.5 7.32 379 1.29 Peristaltic Low Flow 5/18/2010 18:10 
GW MBW087 6587.3 0.8 6586.5 0.08 10.7 4.27 6.81 152.6 1.11 498 4.51 Peristaltic Low Flow 5/19/2010 18:05 
GW MBW099 6599.25 1.1 6598.15 0.04 1.71 5.99 6.92 -85.7 8.2 285 19.31 Peristaltic Low Flow 5/20/2010 8:49 
GW MBW099 6599.25 6.83 6592.42 0.08 0.5 6.58 6.52 136.3 7.56 696 7.4 Peristaltic Purge/Sample 5/23/2010 11:40 
GW MBW107 6486.78 Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A 1" Bailer Dry; TD=39.26 5/22/2010 N/A 
GW MBW112 6404 Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A 1" Bailer Dry; TD=17.62 5/22/2010 N/A 
GW MBW130 6416.29 1.73 6414.56 0.08 3.2 6.25 6.14 94.3 1.73 182 10.26 Peristaltic Low Flow 5/18/2010 16:35 
GW MBW131 6468.52 2.8 6465.72 0.07 13.2 6.24 6.51 65.5 9.18 77 4.86 Peristaltic Low Flow 5/20/2010 18:45 
GW MBW135 6290.56 1.9 6288.66 0.2 5.9 12.69 7.64 -89.7 0.31 370 1.62 Peristaltic Low Flow 5/21/2010 15:00 
GW MBW152 6280 10.5 6269.5 N/A N/A 4.38 6.92 199 8.6 728 36 Peristaltic Low Flow 5/24/2010 13:00 
GW MMW006 6485.46 155 6330.46 0.25 27 10.36 7.58 554.8 5.98 936 0,73 Bladder Pump Low Flow 5/17/2010 14:00 
GW MMW007 6619.89 35.07 6584.82 0.06 0.7 6.79 7.18 146.8 38.3 257 11.5 Electric Submersible Pump Standard Purge 5/25/2010 9:10 
GW MMW010 6462.62 2.8 6459.82 *1 *79.6 4.71 6.58 392.5 4.05 2455 3.79 Electric Submersible Pump Standard Purge 5/23/2010 12:21 
GW MMW011 6268.31 89.79 6178.52 0.15 9.2 8.05 7.3 367.1 8.75 776 4.27 Bladder Pump Low Flow 5/16/2010 19:15 
GW MMW012 6488.72 Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/17/2010 N/A 
GW MMW013 6634.46 3.41 6631.05 0.62 23.4 6.3 6.93 425.7 10.83 799 0.65 Bladder Pump Low Flow 5/20/2010 18:05 
GW MMW015A 6364.37 21.45 6342.92 0.04 2.7 5.99 6.72 547.4 5.76 1807 2.76 Bladder Pump Low Flow 5/22/2010 13:40 
GW MW-16A 6346.71 8.1 6338.61 0.04 4.8 5.06 7.3 -15.7 1.27 1764 4.06 Peristaltic Low Flow 5/21/2010 19:55 
GW MMW017 6313.86 37.06 6276.8 0.02 4.5 11.5 6.7 364.4 5.03 1333 0.24 Bladder Pump Low Flow 5/16/2010 10:02 
GW MMW018 6459.52 10.37 6449.15 0.5 5.75 8.63 7.11 -390.5 7.29 814 0.62 Bladder Pump Low Flow 5/15/2010 15:15 
GW MMW020 6525.71 285.13 6240.58 0.4 33.1 9 6.79 -145.6 0.9 796 0.41 Bladder Pump (dedicated) Low Flow 5/17/2010 16:35 
GW MMW021 6436.3 212.27 6224.03 0.3 15.9 8.92 7.14 450.1 5.48 700 0.26 Bladder Pump Low Flow 5/18/2010 16:50 
GW MMW022 6635.85 207.09 6428.76 0.48 21.7 6.26 7.07 291.3 4.42 1770 4.55 Bladder Pump Low Flow 5/22/2010 10:30 
GW MMW023 6230.92 107.72 6123.2 0.4 24 8.3 6.99 -220.9 0.92 1111 0.7 Bladder Pump (dedicated) Low Flow 5/21/2010 18:45 
GW MMW025 6612.87 31.58 6581.29 N/A N/A 2.2 7.4 236 78.8 1413 10.02 Electric Submersible Pump Standard Purge 5/22/2010 18:11 
GW MMW027 6491.07 102.37 6388.7 0.6 10.6 6.95 6.93 330.4 4.23 1032 0.6 Bladder Pump Low Flow 5/17/2010 18:30 
GW MMW028 6316.91 75.28 6241.63 0.1 29.1 10.71 7.6 240.5 2.49 1098 0.43 Bladder Pump Low Flow 5/16/2010 16:30 
GW MMW029 6498.67 18.63 6480.04 0.5 20 6.43 7.06 -376 6.59 3006 0.59 Bladder Pump Low Flow 5/15/2010 17:12 
GW MMW030 6355.25 25.42 6329.83 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16/2010 10:58 
GW MMW031 6346.42 97.1 6249.32 0.2 12.8 9.49 7.67 297.5 8.44 513 0.3 Bladder Pump (dedicated) Low Flow 5/17/2010 10:45 
GW MMW032 6446.39 16.42 6429.97 0.02 6 8.23 7.43 516.1 5.88 429 4.52 Bladder Pump Low Flow 5/20/2010 15:45 
GW MMW033 6489.84 11.09 6478.75 0.02 13.3 5.46 8.49 213.9 2.11 584 7.23 Bladder Pump Low Flow 5/20/2010 12:10 
GW MMW034 6640.31 11.59 6628.72 0.16 11.2 6.68 7.25 478.8 8.74 848 0.33 Bladder Pump Low Flow 5/21/2010 10:10 
GW MMW035 6500.34 103.05 6397.29 0.26 13.7 7.41 6.89 564.4 3.28 1487 1.35 Bladder Pump (dedicated) Low Flow 5/21/2010 12:40 
GW MMW036 6425.18 113.83 6311.35 0.24 10.4 8.18 7.39 219.1 8.26 518 1,48 Bladder Pump Low Flow 5/21/2010 14:50 

deg. C degrees Celsius L liters 
ft-AMSL feet above mean sea level L/min liters per minute 

ft-bmp feet below measuring point mg/l milligrams per liter 

Gal gallons mV millivolts 

Gal/min gallons per minute NTU Nephelometric Turbidity Units 

GW Groundwater uS/cm microSiemens per centimeter 



TABLE A-4
 
2010 SPRING SURFACE WATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Static Water 
Level (Feet) 

Water Temp 
(deg. C) 

pH 
Spec Cond 
(uS/cm) @ 
25 deg. C 

Cond 
(uS/cm) 

D.O. (% 
sat.) 

D.O. 
(mg/l) 

ORP (mV) TDS (g/L) 
Turbidity 

(NTU) 
Air Temp 
(deg. F) 

Discharge 
(cfs) 

Comments Date Time 

SW MSG007 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Dry 5/17/2010 16:35 

SW MST069 N/A 13.33 7.74 2406 N/A N/A 7 35.4 N/A 21.9 N/A N/A N/A 5/17/2013 17:45 

SW MST096 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Dry 5/17/2013 15:00 

SW MST136 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Dry 5/17/2010 12:10 

SW MST144 N/A 9.05 7.01 807 N/A N/A 7.76 -2.2 N/A 3.07 63 N/A Pond 5/16/2010 14:45 

SW MDS025 N/A 11.74 6.8 1677 N/A N/A 4.41 -21.8 N/A 8.69 63 0.0012 Seep 5/16/2010 14:00 

SW MDS026 N/A 12.23 7.76 1715 N/A N/A 5.43 -67.2 N/A 5.38 60 N/A PVC pipe flow 5/16/2010 13:30 

SW MDS030 N/A 8.06 7.08 903 N/A N/A N/A N/A N/A N/A N/A N/A Dump Seep 5/17/2010 13:15 

SW MDS034 N/A 15.09 7.66 898 N/A N/A 5.46 -20.8 N/A 8.85 N/A N/A Dump Seep 5/16/2010 16:40 

SW MSG004 N/A 14.24 7.92 591 N/A N/A 8.23 25 N/A 9.35 N/A N/A Spring 5/17/2010 15:30 

SW MSG005 N/A 11.3 7.44 566 N/A N/A 7.38 39.8 N/A 2.01 N/A N/A Spring 5/17/2010 16:00 

SW MSG006 N/A 12.48 7.72 1204 N/A N/A 5.93 4.8 N/A 3.99 N/A N/A Spring 5/17/2010 17:00 

SW MST019 N/A 9.16 8.18 439 306 61.1 7.02 -227 0.286 10.78 43 190 River (Blackfoot) 5/15/2010 10:45 

SW MST020 N/A 7.18 8.35 372 245 87.6 10.57 -270.9 0.242 10.87 59 98 River (Blackfoot) 5/14/2010 10:25 

SW MST044 N/A 16.81 8.64 678 572 101.1 9.79 -248.5 0.441 6.65 59 4.83 Creek 5/14/2010 14:10 

SW MST045 N/A 14.85 8.49 685 552 101.1 10.22 -192.1 0.445 9.5 59 6.04 River (Blackfoot) 5/14/2010 15:00 

SW MST050 N/A 13.32 7.21 0.387 300 75 7.82 -281.9 0.251 13.6 60 0.02 Creek 5/14/2010 11:40 

SW MST051 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Dry 5/14/2010 12:10 

SW MST057 N/A 13.01 8.2 463 359 92 9.75 -106.9 0.301 3.69 59 0.31 Stream 5/14/2010 16:45 

SW MST063 N/A 7.36 7.36 694 487 80.6 9.18 -83 0.451 0.94 53 0.021 N/A 5/15/2010 11:30 

SW MST066 N/A 4.93 7.55 457 282 86.9 11.11 -252 0.297 7.31 53 0.18 River (Blackfoot) 5/14/2010 9:00 

SW MST067 N/A 1.63 7.08 1485 822 30.5 4.2 -206.8 0.965 1.06 50 N/A Creek 5/14/2010 8:15 

SW MST069 N/A 15.62 8.24 2.261 1854 68.2 6.75 296.2 1.472 9 45 N/A Creek 5/13/2010 16:40 

SW MST089 N/A 9.02 7.54 345 240 77.3 8.91 259.8 0.224 3.98 43 0.46 Creek 5/13/2010 11:30 

SW MST090 N/A 10.43 7.72 385 278 75.3 8.39 -310.6 0.25 0.79 45 0.28 Creek 5/13/2010 12:15 

SW MST092 N/A 4.69 7.51 447 274 65.6 9.33 -307 0.282 1.49 38 0.11 Creek 5/13/2010 10:20 

SW MST093 N/A 7.98 7.06 276 186 42.1 4.99 -312.3 0.179 3.84 40 0.0099 N/A 5/13/2010 15:30 

SW MST094 N/A 7.75 8.42 0.278 186 72.3 8.58 -297.3 0.181 1.02 35 0.0014 Spring fed 5/13/2010 14:30 

SW MST095 N/A 12.83 7.65 0.858 658 56.6 5.97 -292.5 0.558 0.98 38 0.01 Spring fed 5/13/2010 13:20 

SW MST128 N/A 8.14 7.99 434 294 78.8 9.29 -112.8 0.282 5.21 57 5.44 Channel 5/16/2010 11:15 

SW MST131 N/A 5.59 7.69 345 217 76.3 9.58 -176.8 0.224 4.76 58 0.55 Channel 5/16/2010 10:20 

SW MST132 N/A 4.87 7.83 414 255 73.7 9.43 -134.3 0.269 6.14 52 5.86 Channel 5/16/2010 9:10 

SW MST133 N/A 14.78 7.77 259 208 69.1 7 -36 0.168 5 60 0.78 Small Stream 5/15/2010 16:20 

SW MST136 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Stream(Dry) 5/15/2010 12:10 

SW MST143 N/A 13.97 8.36 371 293 69.7 7.19 -42.3 0.241 10.4 57 2.02 Channel 5/15/2010 17:00 

SW MST269 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry Dry 5/16/2010 8:55 

SW MDS025 N/A 9.66 6.58 1903 1345 34.4 3.89 -59.2 1.237 2.23 63 0.0012 Seep 5/15/2010 15:30 

SW 1005ER-SW-03 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equipment Blank 5/15/2010 17:30 

SW 1005-ER-SW-03 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equipment Blank 5/15/2010 14:30 

SW 1005-ER-SW-05 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Equipment Blank 5/16/2010 11:45 

SW ER-SW-06 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Water Blank 5/16/2010 12:00 

cfs cubic feet per second mV millivolts % sat. percent saturation 

deg. C degrees Celsius NTU Nephelometric Turbidity Units 

deg. F degrees Fahrenheit N/A Parameter not required / not collected 

g/L grams per liter SW Surface Water 

mg/l milligrams per liter uS/cm microSiemens per centimeter 



TABLE A-5
 
2010 FALL GROUNDWATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Elevation MP (ft-

AMSL) 
Static Water Level 

(ft-bmp) 
Elevation Static 

Water (Ft-AMSL) 
Purge Rate 

(L/min) 

Cumulative 
Purge Vol. 

(L) 

Water 
Temp (deg. 

C) 
pH ORP (mV) 

D.O. 
(mg/L) 

Spec Cond 
(uS/cm) @ 25 

deg. C 

Turbidity 
(NTU) 

Device Comments Date Time 

GW MMW010 6462.62 11.15 6451.47 1 5 9.59 6.22 109.8 2.76 1694 55.82 Electric Submersible Pump Standard Purge 9/17/2010 12:12 

GW MMW013 6634.46 8 6626.46 0.55 17.75 7.56 7.07 141.1 6.41 760 1.91 Bladder Low Flow 9/17/2010 9:30 

GW MMW029 6498.67 24.68 6473.99 0.2 6 9.94 6.71 129.2 5.47 1471 1,72 Bladder Low Flow 9/17/2010 14:05 

deg. C degrees Celsius L/min liters per minute 

ft-AMSL feet above mean sea level mg/l milligrams per liter 

ft-bmp feet below measuring point mV millivolts 

GW Groundwater NTU Nephelometric Turbidity Units 

L liters uS/cm microSiemens per centimeter 



TABLE A-6
 
2010 FALL SURFACE WATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Static 

Water Level 
(Feet) 

Water Temp 
(deg. C) 

pH 
Spec Cond 

(uS/cm) @ 25 
deg. C 

Cond 
(uS/cm) 

D.O. (% sat.) 
D.O. 

(mg/l) 
ORP (mV) TDS (g/L) 

Turbidity 
(NTU) 

Air Temp 
(deg. F) 

Discharge 
(cfs) 

Comments Date Time 

SW MSP023 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 9/28/10 12:30 

SW MSP031 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 9/28/10 14:40 

SW MSP018 N/A 11.41 7.19 2316 1714 67.6 7.15 117 1.506 7.98 44 N/A Pond 9/29/10 9:30 

SW MSP017 N/A 10.94 8.68 1426 1042 326.5 36.25 52.6 0.927 4.12 66 N/A Pond 9/29/10 11:30 

SW MSP014 N/A 15.28 9.65 883 719 310 31.89 -44 0.574 2.41 N/A N/A Pond 9/29/10 14:20 

SW MSP015 N/A 7.05 7.82 1038 680 28.6 164.9 0.672 41.97 55 N/A Pond 9/30/10 10:30 

SW MSP016 N/A 16.03 9.34 689 571 361.3 40.2 -72.4 0.448 17.58 80 N/A Pond 9/30/10 16:40 

SW MST275 N/A 9.18 8.36 849 593 48.1 5.35 101.9 0.552 478.2 74 N/A Pond 10/1/10 9:25 

SW MST274 N/A 12.24 7.68 420 317 65 6.94 139.6 0.273 7.24 76 0.21 Creek 10/1/10 16:00 

SW MSP021 N/A 13.98 8.84 1476 1165 68.5 7.02 90.4 0.96 1.98 53 N/A Pond 10/2/10 9:30 

SW MSP020 N/A 14.52 9.1 319 244 83.1 8.21 60.2 0.027 16.68 60 N/A Pond 10/2/10 12:20 

SW MST131 N/A 13.83 9.39 430 338 74.2 7.74 80.4 0.28 7.63 76 N/A Creek 10/2/10 14:10 

SW MST277 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 68 N/A Dry 10/3/10 12:10 

SW MST053 N/A 6.3 7.68 394 253 38.1 4.68 48.2 0.255 14.84 78 N/A Creek 10/3/10 9:45 

SW MST066 N/A 22.56 7.05 886 845 3.4 0.29 143.5 0.576 185.9 82 N/A No Flow In Creek 10/3/10 15:15 

SW MST067 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/3/10 14:15 

SW MST095 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/4/10 12:10 

SW MST093 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/4/10 13:55 

SW MST092 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/4/10 15:40 

SW MST089 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/5/10 9:10 

SW MST272 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/5/10 11:50 

SW MST273 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 10/5/10 10:00 

SW MDS025 N/A 16.19 5.64 1435 1194 34.1 3.31 97.9 0.932 190.8 77 N/A Seep 9/15/10 14:05 

SW MDS026 N/A 9.11 7.3 1672 1166 47.5 5.43 71.9 1.087 66.71 69 0.0003 Seep 9/15/10 11:40 

SW MDS030 N/A 9.36 6.61 864 605 58.1 6.69 125 0.561 186 80 N/A None 9/14/10 15:30 

SW MDS034 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 9/15/10 15:25 

SW MSG004 N/A 11.5 6.18 524 N/A 18.7 2.02 66.4 0.34 183 75 N/A Spring 9/14/10 13:05 

SW MST144 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 9/15/10 13:10 

SW MST069 N/A 12.67 7.44 2334 1783 80.9 8.5 162 1.517 319.7 69 0.0012 Channel 9/14/10 16:45 

SW MST019 N/A 14.69 7.59 316 254 86.5 8.77 191.3 0.205 4.78 73 56 Creek 9/15/10 16:50 

SW MST020 N/A 14.15 7.46 317 251 84 8.63 180.6 0.206 5.34 84 55 Creek 9/16/10 15:10 

SW MST044 N/A 14.46 8.29 803 641 87.9 8.95 81.8 0.522 3.85 78 1.97 Channel 9/16/10 12:05 

SW MST045 N/A 11.66 7.58 816 608 78.7 8.53 111.11 0.53 3.11 70 2.6 River 9/16/10 10:25 

cfs cubic feet per second mg/l milligrams per liter SW Surface Water 

deg. C degrees Celsius mV millivolts uS/cm microSiemens per centimeter 

deg. F degrees Fahrenheit NTU Nephelometric Turbidity Units % sat. percent saturation 

g/L grams per liter N/A Parameter not required / not collected 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1 005813.020101 l 

Date $ I 11 I 10 Arrival Time I{.,'\5' 

Field Personnel 

Sal1f 'S±t,\e'i Signatures---------------'-- 

\S!'OWVI\{\j 

SITE DESCRIPTION 

Station Name Petl\a.t"d tv\·,.cJ~ .. S o·f SE S:e,..g Station Number tVIS6()::ll. 
0 0Latitude._,N.:..,____________ Longitude._,W'-'-____________ 

Elevation._____---"ft Datum NAD27 Photo Number _____ 

Site & Stream Description --"D"'-'-'"-'---------------------- 

Surface I,IVater Characteristics (color, odor, appearance): ~~JY ~ f? fc..ce'S 

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Swinq-samoler Other( ). Up-stream I Aero~ 
- . ·-· 

Sample ID: Samp/~ 
Field Measurements / 


Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check 3 V(.mpie1 5ampie2 5ampie3 . 

Time 

Water Temperature 
ec> / 

/ 
Specific Conductivity 
(~5/cm) @ 25° C v 
Conductivity 
(~5/cm) 

TD5 
(giL) 

/
/' 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg!L) / 

/ 
' pH // . 

ORP 
(mV) / 
Turbidly 
(FTU) 

Ai;f'mperature 
~Cl 

http:tv\�,.cJ


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1 005813.020101) 

Date S I ft I 16 Station Number MS'Gcx:G 

..-.--,• li> 
Completed by: --'~=--';...:S"-/-gi....:!....Cie"-'Y'---- Checked by: ---'--""---'c;,=~;....;;.::='"""'."?J"''----

Flow by Capture Method 

Measurement Number Time (sec) Volume(L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width Cftl 
<2 8-10 . 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

~ Total Depth (TO): <2.01! =0.6TD (standard setting rod); >2.01! =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from M l!& !!J! (circle) 

Reference
Subs'ection Subsection Velocity Subsection Subsection /e Vel~~ No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 

"'-1 v
/ 

~ /
3 /
4 \i / " 
5 ~) \..! -6 ) 1\.. I 
7 

8 ... 
9 

10 /
11 / 


/ 
 "' 
/13 "' " 

/ 14 

/ 

7 

"" """15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.0201011 

Date e:;/ I( I 16 Arrival Time [11-{:S: 

Field Personnel 

5-S-G..[ey Signatures------------ 

T.IS~~ 
SITE DESCRIPTION 

StationName S"ho.-~ (k.. bel~ t)qlfo-rd M:~ StationNumber fl!1SI0(,9 
0 0Latitude....N_,____________ Longitude.-'W'-'--____________ 


Elevation_____-'-"ft Datum NAD27 Photo Number _____ 


Site & Stream Description------------------------- 

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: i005""G.WfV\STOIO<'I"'" U {F Sample Time: [1"1£ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 Sampie1 Sampie2 Sample3 

Time 1~<:6 \lLf~ 
Water Temperature 
("C) z.Ls- I3'.3'"? 
Specific Conductivity 
(~5/cm) @ 25° C l"f.S"s "2: '-to(. 

Conductivity 
(~5/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mgll) 5"-~S""" l.oa 
pH ,.oo 

<i.ol1' l.lL/ 
ORP 
(mV) tZ-l:z... ~£'-( 

Turbidity 
(FTU) z..o. I Zf.~ 

Air Temperature 
("C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101\ 

;- 
Date --=:::>~/~1__,['---'/~IO!...L_ Time __,/_,7-''-1'-"S:!.___ Station Number_LM:..!....:SCLT....:0"""'6--'9L-_ 

-- r? 'Completed by: __<)..:::......:,_;S::....:.t-'"'-"le'-""7'----- Checked by: --.J-'-'-'_,.c...,_,_w""'""""t.J""o'-':J=--t---
Flow by Capture Method 

Measurement Number Time (sec) Volumelfi <. 
I {p .z_ 'l'-1 
z. 
3 

~.(o 

(,,,. :s 
'/4 
'!l-4 

Flow bv Meter 

R.E.W. ft L.E.W. ft Total Width ft /

Number of Subsections Based on Stream Width / 

Total Width (It) Number of Subsections Subsection W~(It) 
<2 8-10 0.2-.11:3 

2-4 10-12 0.3'- 0.4 
4-10 12-15 ,.0.4- 0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0/ 
Depth of Velocity Measurement (Ft. Below Surf~ 


Total Depth {TO): <2.011 = 0.6TD (standard setting rod); >2.011 = 0.2T DX2) and 0.8TD {TD/2) 


Depth of Velocity Measurement Distance /pth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (It) {30 sec) (orN,Y No. (or N/A) Depth (It) {30 sec) 

1 /
2 v 
3 

4 
/ 

5 / 
/ 

6 
. 

7 
/

/

8 / ,9 I 

/11 

I 
I 

12 

13 

14 

I 15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date 5 I I'l I 10 Arrival Time IS:o~ 


Field Personnel 


::>. s t-0<. (e.y Signatures---------------- 

SITE DESCRIPTION 

Station Name Tf..; h , <> ? 
0 0Latitude.-'N,____________ Longitude.-'W'-'--____________ 

Elevation_______,_,ft Datum NAD27 Photo Number _____ 


Site & Stream Description __D
....."'&'-"'._,'j,_____________________ 

Surface Water Characteristics (color, odor, ap.pearance): ------------- 

SAMPLE COLLECTION 
-

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( l. Up-stream I Across-stream 

Sample ID: Sample Time: _____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sampie1 Sampie2 samPI.3Check 1 Check2 Check3 ./ 

Time /
Water Temperature //

(•C) 


Specific Conductivity /(~S/cm) @ 2s• C 

Conductivity 
(~S/cm) 

TDS 
/ 

(giL) / 
Dissolved Oxygen 

{%sat.) 
 v 
Dissolved Oxygen 

(mg!L) 
 / 
pH / 

ORP /
(mV) 


TurbidHy 
 /(FTU) 

Air Temperat7 

(•C) 


/ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101\ 

Date b I (l I (0 Time /0CO Station Number fVI 'iTooz6 

Completed by: S" ·$ {c. (-cy Checked by: T IS".....OWV~/J 
Flow by Capture Method 

Measurement Number Time{sec) Volume (L) 

Flow by Meter 

REW fl LEW fl Total Width fl. 
Number of Subsections Based on Stream Width 

Total Width Cftl Number of Subsections Subsection Width (ft) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12 ·15 0.4-0.7 . 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

T I I D epth (TD): <.2 Oft = 0 6TD ( I d d seIt" d) 2 Oft = 0 2TD (TDX2) anoa san ar mgro;>. d 0 8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement ~ Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 
from Reference

Subsection Subsection Velocity Subsection Subsection Velocity v~nee No. Depth (ft) {30 sec) (or N/A) No. (or N/A) Depth {ft) {30 sec;Y 

"'- 1 

/ 
/ 

~ / 
3""" 

4 
/ 

,.---... 
5 \ ~ L}_ 
6 ""'\ y) \~ v 

......_____7 / \ 
./ 

1/ 
8 '-

9 

10 \ 
11 

/ \
/2 

~ 

"'./ 13 
!'--. 

14/ 
15 

"'-. 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fa112008 SW Sampling (1005813.020101\ 

Date OS 1 \b 1zoto Arrival Time _._\'Z=-:..::lO:..___ 


Field Personnel 


S.SThl/01 Signatures ~~ ~~~/ 

.$1TE DESCRIPTION 

Station Name~S5~ Cu •+bur@'Z M,t .~1 Station NumbeMS\ \"3V 
v~ lA'Ui ~Wo¥' 

Latitude N ' " Longitude._,W~---·--------

Elevation,______uft Datum NAD27 Photo Number _____ 

Site & Stream Description ~"'t"rz.'MM 1>r2.'{- ttANO lP \{U(;. 1.0~ 
\I .M.;d f±AVt fi.WW ~ · 

Surface Water Characteristics (color, odor, appearance): ---------------=

SAMPLE COLLECTION 

Collection Method: 1L bottle. Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: Sample Time: _____ 

Field Measurements 

Calibration Calibration Calibration 
Paramet~ Calibration Sample1 Sample2 Sample3

Check 1 Check2 Check3 

Time ""' '-.. / 
Water Temperature 

(•C) ~ / 

v 

Specific Conductivity ./
(pS/cm) @ 25• C ~-
Conductivity 

(pS/cm) 
 r ', rf----. . /1 
TDS 
(giL) \) ,'( /. JDissolved Oxygen ,...__!_ .../ 

(%sat.) 
 ...... 

..Dissolved Oxygen -~ 


(mgll) ~ 

pH ~ 

ORP 
 . 

.·(mV) / ~ . 
Turbidity 
(FTU) / 
Air Tempsrature 

("C) 




SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Elevation_____--l!ft Datum NAD27 Photo Number _____ 

Site & Stream Description 5MAf.v t?lSC~AfZ(;€- ~(L."JH 'Jxrrl(}l')\
AlhAt 

Surface Water Characteris~ics (color, odor, appearance): ------'--------

SAMPLE COLLECTION 

Collection Method: 1L bottle Horizontal-bottle Swin -sam . U -stream I Across-stream 

Sample ID: H~I t4+ Sample Time: {4,47 

Field Measurements 
I I 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 Sample 1 Sample2 Sample3 

Time \~s 
Water Temperature 
('C) ~.0'7 
Specific Conductivity 
(pS/cm) @ 25' C t0o1 
Conductivity 
(pS/cm) ~A 
TDS 
(giL) "A 
Dissolved Oxygen 
(%sat.) N-A 
Dissolved Oxygen 
(mg!L) 1.1(, 
pH 1.0( 
ORP 
(mV) -2-7..0 
=dityt-fl\A 5.ol 
Air Temperature 
~ of ~~of 



SURFACE V\fATER FLOW MEASI)REMENT F,QRM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling (1 005813.020101 l 

Date D5 I (!o 1 2oto 

completed by: _5=..:.·-=~~~=-:::::."~'-.--~-
.' ..~1'j~·.-:.....• }·~...Jt .' 

'·-l Flow by Capture Method 

Measurement Number Time (sec) Volume(L)

(' .v . 
\lJ·l~,,.~ 

~(4:1:-

Flow by Meter 

Ff €.!/NSJTI).:f i-'fi:_;). ·--~ E.w_,;~t,•:,.);::,,)i ...; Tilliii.Wtdih ft 

Number of Subsections Based on Stream WidtTf _,,, ~ ~ :\... ·-· ; '. 
Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8-10 . 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

... Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) • • •·' ·~•• -~i Depth of Velocity Measurement Distance Depth olViJOCity NlaaS4rement 
Distance !!£ 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) {30 sec) (or N/A) No. (or N/A) Depth (It) {30 sec) 

1 

2 .- ... ' ., ' a..:.·j r ' 
4 ~--·c.. •\. 
5._ 
IC ='" 6 i, : ... 

7 ' j 

8 c· i1 
9 p, ,-.,! 
10 ,. 
11--.; ~ ,J 

~-

12 j 1:) j 

.-.....13 t• 
-...; .... .), • -1 

14 ...--:... ···~ I ( ,· ~ fr1.f.~ 

151'!',- .. 
:-:; ~-:, -. 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 


Date Df: I l(o I 'ZotD Arrival Time t% 

Field Personnel 


Signatures -~~.=...'1-~-=:=...---A---------
SITE DESCRIPTION 

Station Name tN.tXtlVflrab(JkN~..W.buMP ~Station Number i-:\.0$0'25" 
0 0Latitude.....N,_____________ Longitude...!W~___________ 


Elevation.______,_,ft Datum NAD27 · Photo Number _____ 


Site & Stream Description __}\._._,l"-'t.ft """''4------------- ......_lx,w...,.-"="R"-_,·Sxg_. 

Surface Water Characteristics (color, odor, appearance): '@.L.Sr .S""t"~l.r 
='LL6 wT oYF utA¥- o12G~tc. ooorz. 

SAMPLE COLLECTION 

Sample ID: lJOS- 0"2.'5 Sample Time: tJra() 
Field Measurements 

I I 
Parameter Calibration Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 
Sample 1 Sample2 Sample3 

Time l4t1D 
Water Temperature 
(•C) \\.74 
Specific Conductivity 
(~S/cm) @ 25• C lfo11 
Conductivity 
(~S/cm) »A
TDS 
(giL) t-l,O. 
Dissolved Oxygen 
{%sat.) NA 
Dissolved Oxygen 
(mg!L) 4.4\ 
pH &w 
ORP 
(mV) 

Turbidity f-(1l.{ 
-'2.(.._$ 
~.Ci1 

~elrjFfrature ~-~·r 

http:l"-'t.ft


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

...... • 't•' rt, ... ,,t'._ •...,:.: -- ... -· 
Date _ __,/'------'-1--- Time ---~"":'"".;_;.r-'~-•:...:__ Station1N"u'mber_··_: _._:· ____ 

( , 

Completed by: ----.,~~·..,..;...."'"'>.;-··~':":"'·-.,...;-
/~ J~.:::: ·• 	~!J~ ;'.! 

i, Flow by Capture Method 
I 

Measurement Number Time (sec) Volume (l) 

... ~ .. 
~ ~'rJ J'( I ~.I 	

-
~i:" • '-!) -\)JJ [l ;.• ~ ~,q 

•• 
I \ \~ :iJJ~··' ' . ... . 

'-~(~\.lli' i 	 J~V ;~:.):"...:;f:r·~ -~ • ••"" l"v·•• 

REW ft ... 	 ft 

Number of Subsections Based on Stream Width 

. ."J;qtal Width (It) ...... Number of Subsections Subsection Width (It) 
·~))'4.-ii·J•·"'J',ll"'.i::Z .:.-~ J c;.,..... 1 8" 10 0.2 "0.3 

2 " 4 "-;,-:~ (}r-, . I)J.t:4...:;1.\("', 10" 12 11\. Th \ ::1~3- o:a~. ~~ ~ I./~ ·~ - ___.....-	 " .4" 10 12· 15 " 0.4-0.7 
10 ·20 15" 20 0.7" 1.0 

>20 20-25 1.0 "2.0 

: Depth of Veloc1ty Measurement (Ft. Below Surface) 
Total Depth (TD): <2.011 = 0.6TD (standard setting rod); >2.011 = 0.2TD (TDX2) and 0.8TD (TD/2) 

~·n-. ' \ 	 . ., . 
\,.._)\.} ·.; 	 - • • 

Distance 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
Distance 

from 
Depth!QJ'~locitfMe.!silrement 

0.2 0.6 0.8 "(circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 
I 

2 
r~,·,

3 ·... ~ ... 
~ I 

' 
• •· .. 

4 ·j~' . u 
5,_,_ ' 

' ! ~) J 

6 

7 ' ' .:..., •• 
8 f-\ i--~ 

9 ' >7,'-•_. . 
10 

' ' ., 
11 • " " --12'·_ /\."\.. 

- '· 
't,,:., 

13 () • ·..•.t..:,, 
~' 

14...--: 
;·-~~:. ~ l~r~ •-· 

15 ·• ' 
••- r , ' 

i ;,~ 'l,• "T 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling 11005813.020101) 

~t\ir~OOltj., 1 2olb Arrival Time \ ?\!fZ') 
Field Personnel 

~.SIA1/bl Signatures ~)~~·;.;; 

SITE DESCRIPTIO]N 
.() 

Station Name .~f' 

Elevation______,_,ft Datum NAD 27 Photo Number _____ 

Site & Stream Description _:f...:....:.WW:..:..::...:..t~Wbc..:..::._--...:'ftl....:..::t_fi-'-=JLpf'~=-""-s.....~_._ftc.-'-"'"'"U...,:::.________ 

Surface Water Characteristics (color, odor, appearance): ------------ 

SAMPLE COLLECTION 

Sample ID: ~t>$02" Sample Time: \~ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 
Sample1 Sample2 Sample3 

Time ~~~ 
Water Temperature 
('C) \2.2? 
Specific Conductivity 
(pS/cm) @ 25' C \11? 
Conductivity 
(pS/cm) NA 
TDS 
(giL) NA 
Dissolved Oxygen 
(%sat.) NA 
Dissolved Oxygen 
(mg!L) 5.34 
pH I;J~ 
ORP 
(mV) -~7.Z 

~~~~ty~.rrl.\ ;-.:;9 
Air Temperature 
('C) ~o'F 

http:f...:....:.WW


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date 05 I (ft' !WIO Time ~\3=~·.;...:.'....;.]_...... 

completed by: _S::...'....:~:;,ttl'"'~+· •. ...,:_···_·_~·:....·,__·-:

.. ,JJX)..: <...~ ..:. ::~<SJ~,~'-.l 
t, \ Flow by Capture Method 

Measurement Number Time (sec) Volume Ill 

\ ~#. [.~ \ o. ... ..... . ) 
.· "l}.) '·\4'4? 3i ' ' j.....;r~(~ c:,.J ~.....l f . _;. ·• ,J, ( tt.d.. 1~J....\_ ,·J1:;.~j 1~·-)V4·i2 ··~ 

~ \.1 l c. 
Flow by Meter 

' 
R E w ... ~J.~H-<: iif.<. ~tt~:WJ J~~ ~Vl tf ~}~bt~1~idfh ft,. 

• 
Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

; Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO)· <2·0ft- 0 6TD (standard setting rod)· >2Oft- 0 2TD (TDX2) and 0 8TD fl:D/2)- - . _.-,..'--· -. 
' Distance 

from 
Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle} 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of VefoCftY -MelfsUftiment 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A} Depth (It) (30 sec) 

1 

2 .·-:_ ( --· . 
3 ~~ .... •. 

'(""'..:.\. ~.i 

5'...... , ' ~ • i r:-.·1 \ ,. 
6 , . 

7 

,, 
' 

8 ;.,, 111 
9 ·"\ ·• ' 

>' 
10 

~'\ c•.. . ·. 
111 (.•• ~ 

12:J l • 
1:t· ,....~..... J·~ 

14~. \:-· •t~::.
1.:, ,..~ '~~--I ..!.;-..~ ,.• ' :15 .... ,...., .. 

.,,,' 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 


Date S I II I IQ Arrival Time I 3'1:5"" 

Field Personnel 


)', Ste.\ey Signatures---------------- 

SITE DESCRIPTION 

Station Name !Sa\1ard .fv\·,,..,~ p;+- #Z. vpp&- Ht~io'1Number (l!1J).S cf.f6I 

0 0Latitude_.N,____________ Longitude_,w"---____________ 


Elevation______,_.ft Datum NAD27 Photo Number _____ 


Site & Stream Description------------------------- 

Surface Water Characteristics (color, odor, appearance): _..::S=-.:.f<.:caJ+"-"Q:.:::wt:..::....<·________ 

SAMPLE COLLECTION 

Collection Method: 1L bottle. Horizontal-bottle. Swing-sampler. Other( pe...; l. Up-stream I Across-stream 

SampleiD: !=~t:tw/VIf>so?o-t->/F SampleTime: {315"' 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check3 Sampie1 Sampie2 Sampie3 

Time IItil ["Sis-
Water Temperature 
(oC) ['l, .~$" "'?; .cf.> 

Specific Conductivity 
(~S/cm) @ 25° C ltfrJ i'15.5 9o1 

Conductivity 
(~S/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) l~-0/. 7?'•G:>OL. 

Ir.;, J:""qX'_., ·ld. 

Dissolved Oxygen .J 
(mg!L) 

pH l. c) jt.;.c) -r.o~/_
/..l.o:> l.o¥ 

ORP 
(mV) 

Turbidity 
(FTU) 

"2-Z.<> 

I "oo (~«> 
Z.O /o..o.._ 

Z-6'&. z._ 

Air Temperature 
(oC) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101\ 

Date 5" I if I (6 Station Number MD:sosa 
~!- f?completed by: _ ___:::;S;_'_s.:.·-'-/-z:l'-h""e+Y-- Checked by: _ _,_ iro="'-'=~'~"''\-"'11j-li------___,_o,_,_ 

Flow bv Capture Method 

Measurement Number Time (sec) Volume (l) 

No Fl~ t-c W\-E' ~s~ 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 


Total Depth (TD): <2.01! = 0.6TD (standard setting rod); >2.01! = 0.2TD (TDX2) and 0.8TD (TD/2) 


Distance 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 


Date £"' I I(, I <.!" 16 Arrival Time !C.Lf() 

Field Personnel 


Scdtr s·-~c.. lq Signatures---------------- 

SITE DESCRIPTION 

Station Number 

0 0Latitude-'-N_,_____________ Longitude._,W,_,______________ 


Elevation_____---'-'ft Datum NAD27 Photo Number _____ 


Site & Stream Description------------------------- 

Surface Water Characteristics (color, odor, appearance): SI:3~-~~X fee. - cold+-€ J, SIN'!. 

Macr-0~nve.tria'""'-~ j<>S~ beio-..., Sv.-.\;o."'!. 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( pe,..; ). Up-stream I Across-stream 

Sample ID: [oo)(-.WMt>So >•t - o / f Sample Time: 1~'-(6 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 
Sample 1 Sample2 Sample3 

Time I(oLiO 
Water Temperature 
("C) \"' .'\ <:) 

($".0'\ 

Specific Conductivity 
(pS/cm) @ 25• C (l(04 "'r"l '( 
Conductivity 
(pS/cm) 

TDS 
(giL) 

Dissolved Oxygen 
{%sat.) 

Dissolved Oxygen 
(mgll) ~~ 

C. ,O"t.. 

~:"S""'Z.<,- 5". '--1(, 

pH .., ,\/.-( l.G.(, 
ORP 
(mV) 

'Z. -r..l. 3 -zo.r 
Turbidity 
(FTU) 

(0!.10., <;. '85"'" 

Air Temperature 
(•C) " 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1 005813.020101 l 

Date 5 I f(, I Z.<><<> Time _....,!Co.,_Lf-'-'0"---- Station Number MDS 0 ?'-/ 

Completed by: 'S_ S-i-c. le- Checked by: __"'""_,_1_--'''-R""ro"'-1'"'='-="':..::..:...;::::)....:=\---

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

tJo F[o<N k tN\. I> ""'Su..-e__. 

Flow by Meter 

R.E.W. ft L.E.W. ft Total Width 

Number of Subsections Based on Stream Width / 

Total Width (It) Number of Subsections Subsecuoh Width (It) 
<2 8-10 /0.2-0.3 

2-4 10-12 / 0.3-0.4 
4-10 12-15 / 0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0/ 
Depth of Veloc1ty Measurement (Ft. Below S'urface) 

Total Depth (TO): <2.011 =0.6TD (standard setting rod); >2;9;{:; 0.2TD (TDX2) and O.BTD (TD/2) 

Depth of Velocity Measurement Depth of Velocity Measurement Dista:f:''
Distance 0.2 Q& Q& (circle) Qd Q& Q& (circle)

from ~R' erence
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (It) {30 sec) V{or NIA) No. (or N/A) Depth (It) {30 sec) 

1 // 

2 


3 / 
/ 

/ 
4 / 
5 /
6 1/ 

/ 


7 / 
/ 


/ 

&-' 


/9
/ 

10 
_.,/ 

/ 11 
/ 

/ 12 

/ 


~/ 13 

I 14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1005813.020101) 

Date S I II I ro Arrival Time IS]o 


Field Personnel 


Signatures---------------- 

SITE DESCRIPTION 

Station Name {5c.,\~o.s- d M;lfo.e_ · l-/o(""3J'"eV\ Sf";:J Station Number !l1S6ool..{ 
0 0Latitude._.N_,_____________ Longitude_,W'-'--____________ 

Elevation,_______,_,ft Datum NAD27 Photo Number _____ 

Site & Stream Description------------------------- 

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Swin -sam r, . U -stream I Across-stream 

Sample ID: I0052:-,bJtvl.s<::.;oe>H - 1 /z_ - v /r Sample Time: IS3'<J (16'-(o
' 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check 3 


Time rs--;;:o 157-(0 

Water Temperature 
(oC) 111. Z..f,{ fl-(. Z-1 

Specific Conductivity 
(pS/cm) @ 25° C s<>t t St9 

Conductivity 
(pS/cm) 

TDS 

(giL) 


Dissolved Oxygen 

(%sat.) 


Dissolved Oxygen ~.2..3 r~s-
(mg/L) 


pH /.9.7... 1-'8'? 

ORP Z-5"" /~-3(mY) 

Turbidity <>t- 56 fc)'"1/;(FTU) 

Air Temperature 
(oC) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.0201011 

Date £! i< I (0 Time _.J..r-"'5L?"-"'6'--- Station Number_....:.M-"-">"'Gz"-O<:l=..:.£1.!....__ 

Completed by: _ 5<-:·....:'S:::::/-c.~f~e_,.y"----- ~~~="'~~ry~---..... Checked by: ---11='-....:.-_.Ei~oo' 
Flow by Capture Method 

Measurement Number Time (sec) VolumeiL) 

{\.)o V\1\ee. Sure.a.;b (<- ~l-e> "'-> 

Flow by Meter 

. Total Width REW ft LEW ft ft 

Number of Subsections Based on Stream Width -
Total Width (ft) Number of Subsections Subsection Width (ttl / 

<2 8" 10 0.2 "0.3 / 
2·4 10" 12 0.3 "0.4 / 
4· 10 12" 15 0.4·0.1/ 
10 ·20 15" 20 0.1 .,;(.o 

>20 20 ·25 )<0" 2.0 

Depth of Velocity Measurement (Ft. Below Surface) )~ 

Total Depth (TD): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TD and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance D/fVelocity Measurement 
Distance 0.2 0.6 Q& (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference ~~section
Subsection Subsection Velocity Subsection Velocity 

No. Depth (It) {30 sec) (or N/A) or N/A) Depth {It) {30 sec) 

1 / 
2 / 
3 / 

4 / 
5 / 
6 / 

7 /
8 /
9 I 
10/ 

l 
/12 

13 
/ 

/ 14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date §'J If I fD Arrival Time ;(\;.co 

Field Personnel 

lk Soil-- Sta !e., Signatures---------------- 

SITE DESCRIPTION 

Station Number (li)SGOoS" 

Latitude._.N_,____________ Longitude_,W'-'-____________ 0 0 

Elevation._________,_,ft Datum NAD27 Photo Number _____ 


Site & Stream Description------------------------- 

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

. U -stream I Across-stream 

Sample ID: jooS:6WI'\S,Goo.;:- Sample Time: {((?60 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 

Sample 1 Sample2 Sample3 

Time 1114 
Water Temperature 
('C) lf:so 
Specific Conductivity 
(pS/cm) @ 25' C 6<06> 

Conductivity 
(pS/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mgll) /.~~ 

pH 7.4J{ 

ORP 
(mV) 

jq_<( 

Turbidity 
(FTU) 7..-01 

Air Temperature 
('C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date > I II I !6 Time --'''-'G.~.~. Station Number rv'\":5DC'K)S:0_,0'-0"'---

Completed by: _ _;);_._"S___.:.~_Ie.....;.Y--- Checked by: __ ::....::..:..:..:..!.ry-=f---'.!..f..:..·-"}$"'-~'-'-
Flow by Capture Method 

Measurement Number 

I 
"Z.. 

g 

Time (sec) 

2-3 
"Z.Vf 
?._.(p 

VolumeB-_c. 

I ,II-/ 
£__ 

?..., '!'-I 

Flow by Meter 

REW' . ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width / 
Total Width (It) Number of Subsections Subsection Wllltfi<fl) 


<2 8-10 . 0.2-%3 

2-4 10-12 0.-3'- 0,4 

4-10 12-15 /0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0/ 
Depth of Velocity Measurement (Fl. Below Surfage') 


Total Depth (TO)· <2Oft= 0 6TD (standard setting rod)· >2Oft= 0 2<~(TDX2) and 0 8TD (TD/2)
:r' 
Depth of Velocity Measurement Distance /Depth of Velocity Measurement 

Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 QJ! (circle)
frOm 

Reference Subsection Subsection Velocity Subsection Subsection VelocityRe:7 
No. Depth (It) (30 sec) (or A) No. (or N/A) Depth (It) (30 sec) 

1 / 
2 /
3 /
4 v 
5 /
6 

7 
/

1/

a/ 
y 

I 
I 

/10 

1/ 11 

12 

13 

14/ 
15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1 005813.020101 l 

Date s- I 17 I ·lr) Arrival Time 1"700 

Field Personnel 

So 11 'r S: f-o.lei Signatures------------ 
<""" ' 
r1 !e-r !Scow":J 

SITE DESCRIPTION 

Station Name 13'o.l/atd ,N1;,.,e_ - S'"'...f4ec.sf ?f•\.-.,j Station Number /11.Sc;oab 
0 0Latitude_.N..____________ Longitude....!Wc.!-____________ 

Elevation._____..........,.ft Datum NAD 27 Photo Number _____ 


Site & Stream Description ___,Se=Vi'-'Uci'--''-'I___,S4f...c1'_1.,.,_j-+=-S--+k.=..;..r.;.:W\_,__Q.=---'"S"'.W1"-'-'qc.:://_,c..:.ho=".:..:.""""e/'-----

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( peri ). Up-stream I Across-stream 

Sample ID: I005GJN/A.S:6~ - u {p Sample Time: nco . 

Field Measurements 
I I 

Calibration Calibration Calibration
Parameter Calibration 5ample1 5ample2 5ample3Check 1 Check 2 Check 3 

Time ltCJCJ 

Water Temperature 
(oC) I(... .L/,8' 

Specific Conductivity 
(~5/cm) @ 25° C 12..0'-f 

Conductivity 
(~5/cm) 

TD5 
(giL) 

Dissolved Oxygen 
{%sat.) 

Dissolved Oxygen .5'.93(mg/L) 

pH l.lZ.. 
ORP 
(mY) '1 -~ 

Turbidity 
 -s.q"'\(FTU) 

Air Temperature 
(oC) 

http:Se=Vi'-'Uci'--''-'I___,S4f...c1'_1.,.,_j-+=-S--+k.=..;..r.;.:W\_,__Q.=---'"S"'.W1"-'-'qc.:://_,c..:.ho


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1005813.020101) 

Date -:>t I Time _ _:_l(--'-"00~-- Station Number JV1 SGCPG. 

Completed by: _'SS.=...._S.....~..:.;ct:...:..le=1'/f--- Checked by: L e)rc>....,V\~~ 

Flow bv Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 


REW ft LEW. . ft Total Width ft 


Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 
<2 8-10 . 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 
Total Depth (TD): <2.011 = 0.6TD (standard setting rod); >2.011 = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle)< from ReferenceD-;.o.z__ Subsection Subsection Velocity Subsection Subsection VelocityReference 

No. Depth (It) (30 sec) (or N/A) , No. (or N/A) Depth (It) (30 sec) 

\("'"0 ."l tVs 1 

2 

3 

4 

5 

6 

7 

8 

9 
' 

10 

11 

12 

13 

14 ' 

15 



SURFACE WATER SAMPLE COLLECTION FORM 
~ ~..l OP I 1 \lJ1ff; .;~~JJ 

Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling 11005813.020101) 

I~ \ f'')~'Dat'~IJ5J;f/J/j? I I o Arrival Time C)l£5§}.ol v .~.. 

Field Personnel 


I . F,-_,~-,r-:., 

SITE DESCRIPTION 

Station Number /JJSTo r'1 

Latitude,..!N:!...___•________ Longitude,...Jwl.L.___•________ 


Elevation,_____---l!ft Datum NAD27 Photo Number _____ 


Site & Stream Description _______..:.....__________________ 


Surface Water Characteristics (color, odor, appearance): __.f;'-'.v"'-'-t..::~.J==·,fe...o!!:....f-L..________ 

SAMPLE COLLECTION 

Collection Method: 1 L bo Horizontal-be 

Sample ID: \Oo)S"WM')TOl<"l - U /F · Sample Time: /0'45 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sampie2 Sampie3Check 1 Check 2 Check3 

Time 1640O:?lf"L 
Water Temperature 

IC1 ,. .((p(•C) . I 
"'1:..8\3<Specific Conductivity 


(~5/cm) @ 25• C ILj1) l$1-z_ 
 4~ 
Conductivity 
(~5/cm) 3oV 

TDS () :z.reil
(gil) 

Dissolved Oxygen ~4<».; 
(%sat.) /"\ .f''t. ~1'1 _,"% ~f.l 
Dissolved Oxygen 
(mg/l) -r. 0'2. 

pH tof, l(),f'Jh-1£ ~ .(9J 

ORP 
(mV) -z...~ I , "Z. 3 1{. \ --tzl.O 
Turbidity .,., fi"" --.'~•)IP·ol 

(FTU) \}:1 z..:f<>·"'' '7c> jo .c~o ID.1f0 

Air Temperature 
(•C) ~ 4~0 

http:C)l�5�}.ol


SURFACE WATER FLOW MEASUREMENT FORM 


l).!h$ fWJ) ' '"" ~~=sProject P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

DateO?" I 15 I :ZoiO Time_:I~640~--- Station Number tJG\0a 
Completed by:~ S]7\(b( Checked by:-----------

Flow by Capture Method 

Measurement Number Time (sec) Volume (l) 

Flow by Meter 

REW fl LEW fl Total Width fl 

Number of Subsections Based on Stream Width 

Total Width lftl Number of Subsections Subsection Width (II) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting r~d); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance ~ !!& 0.8 {circle) from ~ !!& l!J! (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (II) {30 sec) (or N/A) No. (or NIA) Depth (II) {30 sec) 

1 

2 .. ' 
3 ' ·~.. ~~- •' 

t.~ : • ,,4 •'t! J • I 

~ i5 '"' .. --:-4(·-1 
6 ' , .. 

_.
7 .·•.'· '• 

8·~<§·. -,;,.;·.h 
-· ' _J 

9 \J.\ (".: 
10 

r ..,.., ~--· 
1r·· ' • 

12~;J, ~-..-;· 

13- , ..._~ \• ,__~
•.) ~--~- .. .. 

14,91 (\.....l 
15 

~~. \.' ' '(-.. ... 
\ . . \~-,~ 



SURFACE·WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling 11005813.020101 l 

Date 5; ftr 1 {o Arrival Time '"''"" 

Field Personnel 

(_ .r-_t_ ,,. Signatures ----,~,r;.'JZ.c::::__,.j¢;=+~-----
·(. ':?" t t1 vs . _s ·~d,.l' /.) p::~.l\f..l...... f ~ 

SITE DESCRIPTION 

Station Name f5Ja.c~<,lzd: R· ''be{o""" S:/.:.-fr Lc""J c-J< ,Station N_umber f\!l)/o2...-d
J 

Latitude N Lf l o l.j'( • jo .q .. Longitude W \ 1\ o · <:.<1 • .s? ·\0 


Elevation (a Z') ft Datum NAD 27 Photo Number _____ 

~ 

Site & Stream Description ---'""'-'J.:...:-=-H,.:.f.'-'c,""s"'5_a=~"---"-5"'-'""b"'o.~VI_:k.::_·,_;:;.<:;;:;·'·•:..:b~~:..::le.,s!.f-'~::_t=;___:_:_=='---
6 IV. 5; e. 

Surface Water Characteristics (color, odor, appearance): 5/ ~J /, H'l w. u J d 1' hvl 
ao Ikw ,....,:'}e <' (€-"" t 1 •o<2 r•x·!~~r-

SAMPLE COLLECTION 

Collection Method: 1L botti~:Ye· Swing-sampler, Other( l. Up-stream I Across-stream 

Sample ID: IGo') 'Sw IV\ )'TO Z.""' .. ...s fF Sample Time: I c)(__.:>"
I 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sampie1 Sampie2 Sampie3

Check 1 Check 2 Check a 

Time !C'-.5' 


Water Temperature 

('C) l 1'? 
Specific Conductivity 

(~S/cm) @ 25' C )IZ.... 

Conductivity 
(~S/cm) z._ 1-( 5' 
TDS 

0-Vh..(giL) 

Dissolved Oxygen 
~l.(o(%sat.) 


Dissolved Oxygen 
 ;o-57(mg/L) 

pH 'X -1. 5 
ORP 
(mV) - z. '"'·"\ 
Turbidity 

(FTU) rQ> ,~l 


Air Temperature 

('C) IS~ 




--

SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2008 SW Sampling 	 (1 005813.020101 l 

Date :>I 1'-'f I ,o Time _ __ti..:::O:.::lj~o~·__ Station Number /1:5/ cY{\> 

___;<)::....;__Completed by: ---"'G'--·--'f-:''-~""u..,_bMw)+---- Checked by: _ • .::.S...:..-k~k:;_;'"-----
Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW L E W I 'l ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (ft) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocoty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.01! = 0.6TD (standard setting rod); >2.01! = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
~ 	

{(. - i?Distance 0.2 0.6 0.8 (circle) from !!,§ l!J! (circle) j-15 
from Reference

Subsection Subsection Velocity Subsection Subsection VelocityReference .fJ(s ·H/sNo. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

o.~z.. 'Z...C37--- 1 
0'.'\.s- O.'(S "'?9 /Co I:<.. 2 o.b'L 

(...113
~ 	

2 
(. '15" :).'bl L(t L.i i"'l 0-"'\ 0."14 2-.26 

3 I.e<...tO \<i? o.'6S"' t.f\ I '6'. c:..ss 0-'S( 7.-. 1"1 
4 '?.a\Lj l.~.s- o,q4 

1/R 5 
I.'"Is J .1o<Zj.~(o 

,.-, 6 
I.'1 <:" l·= 	 :?:2.8 

I~ 
8 

7 
L..l 0·'"'' s.1~ 

\"\ ·7-.o-s <.?.)~ 'Z-PI'L 
9(__d (_ (,0' 	 331 

:? ;z.l"l\ 	 10 6.~~ 
11 

\ . "'' s
(.~ l.~"L QH''\(, s.r:r 

12 ,.:;,:)s"'L-6 	 i oc>'L. i .o-c 
13 	 ],W.('1..:~ 	 ~. (Q \.,oS 

? ( 	 j,"2.114 
i ' :)' 0 Pt'\? 

15 . 	.,lS" I • ) O>'j? 5" 	 ").. :1"1 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE·Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date £114 I (Ci Arrival Time \400 

Field Personnel 
~ :2~(_Le-L~1 r-'"'~ :9 .Signatures ---'--f-~+'------1!r---'F~=-'---'I>.------

Station Name _ _.:\_,IV\""I""'I'\-"1'-"'J'-'1""'"''-'t"'e"'L'~-/---"~"'-e'-'-\o___,w'---'-~'-'G-"'.:...''1-Y_fv'l-'->'-''''"'<."'-- Station Number ;v1 5 'fOC!Li 

Latitude._,_N'----"V\+."L=-_0_,'5'--~~--...... Longitude....:.W.:........;I_I_,_\_ 0_-z_,"-q-'--_·____,"G"'-"-(?-'-.'¥__..5?'----:-'--~_ 


Elevation___..{¥1?--=t_&_~ __,_.ft Datum NAD 27 Photo Number _____ 
_ 

Site & Stream Description __~....L.;;;c.::»c::ld=ceo'-'t"'':J""{rs:'i-'t9"""'oS"':;'-'.._c'-'J=c"-"':"i'-+-'.\"'~"'c""'-'-'-'1""<.""$'---<---'-FS~<'-'c.::c."'fc....""'y'~-'---"-o"'4""<:>""J'-":s'-i'><-"--
'J ,...J ' ' 

{ r'ft"\c. oe-.L 

Surface Water Characteristics (color, odor, appearance): ';:-I'..) h-t\ 'I '(!f \\ o\10 \ 


SAMPLE COLLECTION 

Collection Method: 1 L bottle. H~)Swing-sampler. Other( l. Up-stream I Across-stream 

Sample ID: __\c::a:..::D:=S,_s:>.-'·w,_,II)C~;5;c.f,_o=VIL\_,___________sample Time: f1-1 \0 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sampie1 Sampie2 Sampie3Check 1 Check 2 Check3 

Time 
141<::> 


Water Temperature 

('C) IL. s I 
Specific Conductivity 
(pSicm) @ 25' C Gl't 
Conductivity 
(pS!cm) l$77_ 
TDS I 

(giL) 0-Lj'-11 

Dissolved Oxygen ~(
(%sat.) 

Dissolved Oxygen 
(mg!L) "\.19 

pH l-&,2-( 
ORP 

(mV) -Vc~-5' 

Turbidity 

(FTU) L-.r.o!) 
Air Temperature 
('C) /5L 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date >1 (L( 1 10 Time __1L---'f_r::>___ Station Number /)1/S{o<t~ 

Completed by: ·"/. i3 .rc....... "' .-,?:) Checked by: _ ___,L::::..;_.__,_·h_..'-''-"h'-'-r-'-;}7--------
Flow by Capture Method 

Measurement Number Time (sec) Volume Ill 

Flow by Meter 

REW tt LEW. . <(':) tt Total Width 1 -r tt-
Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width !Ill 
<2 8-10 0.2-0.3 

2·4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20 ·25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (It) {30 sec) (or N/A) No. (or N/A) Depth (It) {30 sec) 

1 1.-./s ·l+fs 
1 2 c.~_s- G 

15 
3 

o-&r 0 

I 
4 

0.05 o.r¥ o.S:1 

(.Y 5 
Q>. 9. 0- 'Z.''\ 0."'15' 

G, 6 
0 .''65"' o.!:>l \. (ol 

s.s 7 o.q :> c..ss 1-t' 
S' 8 r. C) 0-'-f I 131-( 

.q .s 9 G.ct 0 .LIZ.. 1-5'? 

4 10 0.15" o.>C\ J.z..'( 
).5" 11 c;.U:> 0 ,1--f{ 1.5~ 

Mr?.c. 12 
o.'if'Z.... d.t$ 0.'lz.. 

l.-> 13 o-1.:/) o.o1 <7.03 

L. .o 
14 0.5"s 0 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date ~I I Cl I ro Arrival Time i5°0 

Field Personnel 

c .T-'-"!.'j_ Signatures ---+c'=T-I"fJ'-'-------,~~-.,.,·,______ _ 
), Sfdf: II. I . / . J 

SITE DESCRIPTION 

Station Name I ;J·Hr: g)~"-k~...,+ iZ. Ck_station Number f.l/) :-~ 
...

Latitude N Y-z.. o ':1 4 Longitude W I /1 o ZG1. • 3,'. '? 

Elevation <219z It Datum NAD 27 Photo Number . . f 
Site &Stream Description Nlec"''c/ef'ir.5 "-.~-ek.. . ~,re.s:r ~c·,__ Lr o..,J yec.k_ f 
"$ pd·, rJl'i'VI .{ c .-€oe k bed _l ) 

Surface Water Characteristics (color, odor, appearance): ----''!-''e'--"1/-""""""-''·"-s:..~~__,__..:._"'\>.:="---'cxl=·c::""c.:.r-____ 
I 

SAMPLE COLLECTION 

Collection Method: 1 L bottJe;l1orizorrtaf:ilottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: 1005S:t.V ,v~s 'T<filii- I (t.{s - u (F- Sample Time: r,SCXJ 
<7\.1:. 

Field Measurements 

Calibration 'Calibration Calibration
Parameter Calibration Sampie1 Sampie2 Sampie3Check 1 Check 2 Check3 

Time !S=o · I $'1:) i5Jo 
Water Temperature 
(•C) lt..1.)5 IL' .11. fL/.t..;j 

Specific Conductlvit,Y 
(pS/cm) @ 25• C 4:-rS' ~Xl 0;10 

Conductivity 
(pS/cm) sse__ 557._ 55''5 
TDS 
(giL) .1-/tf.:,- 'L L( Co . Lttt'8' 

Dissolved Oxygen 

(%sat.) IO/./ !Oj,'( I~'-'.& 


Dissolved Oxygen 
(mg!L) ,a.(..l_. I o. ·z. '1 /0· z..l 
pH t ,I.(CJ ~ .Ll(.., "i? ,t( Lf 
ORP 
(mV) - ?.JYi. I ~w.c,.q • '"' -z.._ ) 
Turbidity 
(FTU) q . .:) c, .) Li. 5:J 
Air Temperature 
("C) 15C f~(_ I?L 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 
.,,., r 

Date _s'---''c__.!_l":.ct-L.I--Ll::::6c___ Time -~'c..~L'-'~1.::0__ Station Number /VJ::>I-IJ-ftU 
- ·:? r 

Completed by: _....::L;;..._r:'--::::c~_f..._,.;....:"it--- Checkedby: ____l~·--'~)~~-o_·_>w_,_._,_~-Jt--------

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

. L E W <2! · '"7 ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 
<2 B-10 0.2-0.3 

2·4 10·12 0.3-0.4 
4-10 12-15 0.4. 0.7 
10-20 15-20 0.7-1.0 

>20 20 ·25 1.0. 2.0 

Depth of Velocity Measurement {Ft. Below Surface) 
Total Depth (TO): <2.011 = 0.6TD. (standard setting rod); >2.011 = 0.2TD (TDX2) and O.BTD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 (04) l!J! (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 l!J! (circle) 

Subsection Subsection Velocity 
No. Depth (II) 110 sec) ~~~~/A) No. (or N/A) Depth (II) (30 sec) 

tf 1 
0. tn_ ()' ',:;.,. . 1.-. ;'g, 

"{; 
2 

o.&') O<Li..o o/6 
/.5 

3 
O•G:. (5 :?q t. 2W 

l 
4 

<"-'. )' Ci . J"l 1. 2.'1! 

(,;,.S 
5 I . z. z.. o·L"'\ (2."15 

G 6 i ·'1L 0.<,• •.3 \.1-fl 
5 ,,- 7 

/.!S (J ,Jt.. \. \'i' 
5" 

B 
O•t 0."1"/ (.1-14 

'-t.5' 
9 

0.")5' "'-1:;' 1.15" 
'-4 10 

0 .'l'& 0 ·"Z..O( G .e,~ 

'>·5' 11 
O·( 6 .·Lc 0 .f.,/o 

) 12 
o.-< o., 'LLf 6.1"\ 

-z. ·> 13 o." <=-".i:...L onz... 

I.') 
14 .o. !>!!> c" -':; 0.49 
15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production· SE Idaho Mine-Specific Se Program - Fall 2008 SW Sampling (1 005813.020101 l 

Date bf IL( I (c) Arrival Time 115 '7 

Field Personnel 


l. 'i='-: 2 ~d•') Signatures ----ffP=-------!.,bl-'---_,·,.L-----

s . s -~o. 1-<:: y ·T. B~~-''"~ 
SITE DESCRIPTION 

Station Name tc() "l Vcdlr, Ck.._. f.,, j.,.__. ta 1/c:v, d """>X Station Number /lt sr'Q....'O 

'Latitude N t..\'L o-

) 
)-o 

I 
55 ·0 " Longitude W I I I o ( ~,, <:>"'!- 5.-

Eievation (v'(__ 7° ft Datum NAD 27 Photo Number ---- 
Site & Stream Description '3\Ct:S$' </ ~c,., k s· C'..vvJ .s-Jts:o... ked -ox:ld<2f 

_./ , 
H:'.Se"'·~ S ck ~.e.!" o;l'- c.><ctt;=.-. c...f-=~1--\!cd{ LJ :;...4 f) . .,;o=-sl 

o I 

Surface Water Characteristics (color, odor, appearance): '!ll1oS •t l·t c· / e~~ !"i 0 ,., "'J""' j S c 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle. Swing-sampler. ~i-p~ ~; typ-stream I Across-stream 
-.:-..;:_. '' '~ ..._____ . 

Sample Ill: '{COS'":Svv tJ\ ~o -s-o - <-> Ir- Sample Time: ( fl(a 

Field Measurements " 
' 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check3 

Time Hit;~@ 
Water Temp!!r;lture 
(oC) ,~.}Z... 

Specific Conductivity 

(~S/cm) @ 25° C 
 0,5p 
Conductivity 
(~S/cm) '360 

TDS 

0· Z.:;l
(giL) 


Dissolved Oxygen -~&(%sat.) 

Dissolved Oxygen 
1. :1"-t(mg/L) 


pH 
 I.'L t 
ORP 

--z..'l\-~(mV) 

Turbidity 
\).(..(FTU) 

·,_'.( Air Temperature 
("C) /Go ( 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall2008 SW Sampling 11005813.020101 l 

·'aII)Date 5) I I '-1 I t<·' Time _ _,__:...:..____ Station Number_....:.1"1_,_.S"'-LC....:O.::S=·=-<:>

Completed by: (__ . £~ t i <'-. Checked by: --''1--'-'___,_13'"·.~....r~_=>_"'""""_.:...:-'"")>;---
~J 

Flow by Capture Method 

Measurement Number Time(sec) Volume (L) 

Flow by Meter 


REW ft LEW. ft Total Width f .._? ft 


Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 
Total Depth (TO): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (II) j~Ou;ec) <nr,NJ~> No. (or N/A) Depth (II) (30 sec) 

"" ,; c-) 
1 . (._ \ c.;;'-\ o\H~ 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Date :s- 1 I Lt 1 '" Arrival Time __ 1·_z_1_
6 
__ 

Field Personnel 

Signatures ---....,~..f.,..L)(:..:::....--."L7==~o.-,',...----- -rfr v ~ 

SITE DESCRIPTION \ 
<E..~\<- / j ev.ry 

Station Name L<""·'j :V"i ey Ck.... beJ,._, ·~ {VI:ne Station Number fl1""5"fc.>( 

Latitude N Lr <.. o 5<-- l"! ·'2 ~ " Longitude W II ( o -z. "8 5fJ.1-Jq " 


Elevation_____.....!.!ft Datum NAD 27 Photo Number _____ 


Site & Stream Description ____.:QlL..Lt"""'l-1..::C:.t\.:..:•-c:::.•S:<:S:>......'-'-'-'~ll!!::!jUl!::>!!:...!::l!-..:."..:..:::""~v->=":..J..~.::·.:...r_______ 

I J 

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

C II f M th d 1L b I H . I b Sw1ng-samp er, !her ) u Across-streamott e, onzonta- ott Ie, . 0 p-stream I o ect~~o: 
SampleiD: - Sample Time: -7 

'\.. / 
Field Measurements / 

Callbrati~ Calibration Calibration Calibration
Parameter S~plt!'( Sample2 Sample3-......check 1 Check 2 Check3 ""' 

Time ~ )/ 

Water Temperature 
('C) 
Specific Conductivity "-... 

(~S/cm) @ 25' C 


Conductivity 
(~S/cm) .......
"' ) ) 

(_ 
\ 
I 
~ 

~TDS /(giL) L ~ 
Dissolved Oxygen
(%sat.) \_I 
Dlssorved Oxygen / '\(mgll) 


pH 

I \ 

ORP 
(mV) /
Turbidity 
(FTU) """J 

/ 

"' 
Air Tempera!/'? / 
('C) L 

I 




SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Fall 2008 SW Sampling (1 005813.020101 l 

Date 5 I !L( I \9 Arrival Time ( C,?0 


Field Personnel ~
A / 
L . f...,la nJ Signatures ----bv*"'~:.:._-----"~'----;;;T£..._-----

S · S±c..le-r I. l3rolo.l"' :91 

SITE DESCRIPTION 

Station Name \N .£1-e. Lc'n-R 'p:~e. (K.. ,.,(.....-..=loot><- \J:~.._ Station Number 
ell LJ<-.. 

Latitude N Ll 'L o S I ' .;aCJ. '1"\ " Longitude W ( II o Z- (,".., 


Elevation,_____----"ft Datum NAD 27 Photo Number _____ 


Site & Stream Description ____,(_,l.:...t"-'-S"-'5:.,;''---'0:;...c:..:.''-',..,.:..../L...::S"--'-.-:;_,_·G_)-'{.,_,-e...=J'-'w"'-'-':/c.:./_<>_"'-"--=.S__,.___f-----
5{~ loe.--1 

Sur(ace Water Characteristics (color, odor, appearance): c fee"'/ >;;/;Jhf/y ;te ii"'I..J: """ 
ocb.r-

SAMPLE COLLECTION 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check3 

Time L.l1' 0 IC.liS' 
Water Temperature 
roc) z.r n.<>l 
Specific Conductivity 

(pS/cm) @ 25° C r'3f". ~"a,;5 

Conductivity 
(pS/cm) 351 
TDS 

O.)o](giL) 


Dissolved Oxygen lal(.ol ·"' 


(%sat.) lo.'l ~~Z-
Dissolved Oxygen 
(mg/L) Ci.Y5' 

pH ••C>~ 
 '6.~ 
ORP 

'l.~S'
(mV) -16{,~ 

Turbidity 
 ['\.'11..@->.<> ).{,Cj(FTU) 

Air Temperature 
(°C) rsc 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date :;;-· I (t-( I IC> Time_.:...((c"""-,5_a__ Station Number /li!.Sros7 

Completed by: __-~._r...:.·__,ll~v__,:::·.:o:w"'""'',..,:.:j't--- Checked by: _<S...;;·;...·_S__;~..:.ct~le;:;;..;.'•<-------

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW 'L_./ ft LEW I ·/ ft Total Width - ft-
Number of Subsections Based on Stream Width 

Total Width (Ill Number of Subsections Subsection Width (Ill 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 
Total Depth (TD): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsec_tlon Subsection Velo~ity 

Distance 
\ from 

Reference 

Depth of Velocity Measurement 
!!,£ !!& Q& (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

i- \ 
1 

•' -llt-~5 -~J/<; 
~- Vj 

2 
0.~( <:;.> .c;"l o3o 

\.'7 
3 

G.L(C C· z...z. c:n.. 

'- 'I 
4 o-4.> o>-Z~ C,'l') 

Z.-3 
5 

o-'ls 6-Z'i 0-l"\ 

'2...-& 6 d/c orr._;.;') O.lh 

7 .I 
7 ... ~ 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

11~e}6$'?l$ /ZOt 0 Arrival Time ll2.bf2)1 t.)J(',.S (~ j (_?.:J 

Field Personnel \ '· ":-(~rr'.•\\r.· > 
• if ,... • 

.. 
..,., v!"'\_.J 

Signatures ~ 

SITE DESCRIPTION 

Station Name S'"tl2~f' V.L~ (b. ,"'gt-.HtNrz-1 U~station NumberM-51'~3 
0 0Latitude._..N,____________ Longitude._,W"--___________ 

Elevation.______,_.ft Datum NAD 27 Photo Number _____ 

Site & Stream Description ---'UlJ......,.,I2,_.,U''--"M:.JJL...,AJ,..fe"-"'Cb....'""._.I$£..-=..:.:....~.J4..!!oo=..._.....,l~Al4""•&...,{_.'1'------

Surface Water Characteristics (color, odor, appearance): Cv€--A'.2 .SUb#T cy?6A1JLC... 
oDor2_ )#Me. :m.ot-L .S!PrttJ.U.U:z 

1 

I 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler, Other( X \. Uo-stream I Across-stream 

Sample ID: l~SwM.STO b$ ~A-/f Sample Time: \\3<:> 
Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample1 Sample2 Sample3

Check 1 Check2 Check 3 

Time \\3o 
Water Temperature 
(oC) 1$(, 
Specific Conductivity 
(pS/cm) @ 25° C h% 
Conductivity 
(pS/cm) 42>1 
TDS 
(giL) DA5l 
Dissolved Oxygen 
(%sat.) 00.(r 
Dissolved Oxygen .(mg/L) ~ Cf.l~ 
pH 1.3(p 
ORP i 
(mV) -~.0 
Turbidi~ 
~) 0.~4 
Air Temperature 


~ "f . •···· "• .
' ' -'~~f 
•. ' • 'I ' .. . ' • \.,l \.'i jj ,:fJV( ! i'\I'J~,.

\ • \ ·' 
•. 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date 05 I L5 ;ZOIO Time \ (SD.::JJ Station'fiiOiliber <MST-6"7 
Completed by: ~~--r~ Checkedby=----------~~~~~~

) .:._ " ' r-'. \}-.~ .J '<..:.j'v ,;.;.- •r-~-::. -~· ~ ·.:.~..... 

Flow by Capture Method 

Measurement Number Tlme(sec) Volume (L) 

~-- - ' ~ 

<;-~ ~}r~ ~ <_.~v...J\ 

. '·"·' ... '• ' . .. . " ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It)
_I :··,-"·.>1·-~; .•;..,! ( '".'..:;:2.•;..__ , :>.•r• 

" 

-' -· 8-10 0.2-0.3' 
2-4 ' 10-11.2. i f\_ :~--~·-:. l ,,~ f')T" ~~ ,*\(}r'. 
4-10 12" :·1Ft ...... ' .. ~ .• '- .. ~-~~:~~~· i -
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

:X Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <:!.ott= O.GTD (standard setting rod);, >2.011 = 0.2TD (TDX2) and O.BTD (TD/2).. ' .. - .. - . ~

i Depth of Velocity Measurement Dlstimcl!' • •DeptH ot \>lilocityMeas'iirement 
Distance 0.2 !!& !!& (circle) from 0.2 Q& Q& (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 

2 ...... ; 

3 \.i"- .' 

4vC: i 

5 ~\.'~ 
__~·:--t.J· { 

6 
, .•r~ \

•r .....7 ; c ...1 • .. 

8 J;=.)~ \(>...... t 

9 ·, t " 
I _,. '· ~~ 

10 
. "~ .(J 

11 ,_, _' .. 
'· ~ 

12'·\.i '~ -1 
1 ,. . • :. ...3~~· ,<.':, 

' 
14 -:-,+ I' 
...·:,"' •.

,-.
J \f1..1.~ 


15 
...t t;: ·~;-.;.. 

•, ' 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date > I ( lt I f<J Arrival Time C)/p 


Field Personnel 


(_ r:.J/1cj 0~
Signatures ----~~F==>=--+~-1------,--;)-----

":. . Y Jo /..-y 

SITE DESCRIPTION 

Station Name i)cd(e1 t d Ck. q 6<>"('._ 'f.)"-h~ t R_: v. Station Number f/IS'f BC,y; 
. <~?.t..rLatitude N il "1... o H~ · 'fu-!..1 "' Longitude W \ 1! o 3 .,, 


Elevation · ( ; 1 ~· 5" It Datum NAD 27 Photo Number _____

6

Site & Stream Description _J.:.i/-'-"'u'-"}J""-7}L-'41_,5,_L-:::..:.;":..~.-I...~.f..::ec.:.·t-e:..:::..:;d,__--+1.:;..~:::1...2::..::5:._________--:-___ 
J 

Surface Water Characteristics (color, odor, appearance): ,te/lvo.;;?h 1 """ _,J.;.;r
I 

SAMPLE COLLECTION 

Field Measurements 

Calibration . Calibration Calibration
Parameter Calibration Sampie1 Sampie2 Sampie3

Check 1 Check2 Check3 

Time 6'1~ 

Water Temperature 

('C) '-I .CiJ 

Specific Conductivity 

(~5/cm) @ 25' C l.fSr 

Conductivity 
(~5/cm) '"Z.4Z... 

TDS o."l..'ll
(giL) 

Dissolved Oxygen '?"G. ."r(%sat.) 


Dissolved Oxygen 

(mg/L) II. I I 
pH -, ..s-.s-

ORP ·- C...--5Z.o
(mY) 

Turbidity 
(FTU) ""'~· s r 

Air Temperature 

('C) ( ?...- (_ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date .) I II-( !1° Time 0'1 1:) Station Number ,4//:s/OG.~ 

Completed by: Checked by: _ ...~'z:_________:S:..._-__:=>:....;.':t...f!;l.'l.!....f..:: 

Flow bv Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 
..-:> 

REW .).16 tt LEW 1·5""6 ft TotaiWidth (. L.<S ft 

Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
~ QA 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 QA M (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

,.s 
{_.. 0 

1 

2 

·
(\ "2' 

~L 

lo''~-<..... 
- I 

ul(""
o.3:;y 

-1_ {6 3 
0 .. ~5 o-lr 0·5''11 

L..'<-. 
4 

(J :<..'¥' d. •<,<._ O·"lZ.I 

'l.,) 

'2... c..( 

5 

6 
<::;' .)b 

~.·s~ 

o:z.1 
o.J'z_ 

0 ''%'?5' 
,.c£' 

(.:> 
7 =.}·z_ 0·3""1. 1-&9: 

L.,<:c. 
8 o;'S::; qc..~ 0 ."\(D) 

·c .-c 9 a ·'S< a #cJ"' o.c/41. 

7..- '; 10 
<:::) <3'"' G,O'-. a .or.,;. 

<..-'l 
11 o,::;c~ c~.<l 0 

) ,16 
12 - - -
13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Arrival Time <l11.JO 	 ,>·
Field Pe[so{nnel . 	 ll ~ 

t. ~1J. F:.h9 Signatures ----.F--If-----..,(12::;;2&=--;:;~-----
S<IU.., r·f.,fcy 

SITE DESCRIPTION 	TylQr ~/'Oir.l.\1~ 

Station Name j>,.,\ICJt.~ C.k \:wc..dlo)~ Station Number JV7 ~r <1~7 
0Latitude_,_N,__l,j~7_..-'--o---"-'Ki-"'-'-----'Z."'"t.:::..;.~.(..,__ .. Longitude_.W....._Iu.l_,_/____,t_,;___·_Lf-'-+-/.'-'-1_0 

Elevation,__,<n....'J"-4_..7.,.,_______,_,tt Datum NAD 27 Photo Number _____ 


Site & Stream Description ---'~"-."'-'1'-'C\"';..._:s~y---"'P"'e.llln-'-k,_s.l..f-,'_,g<LJ..::/JI-"Ot::....=.€-=.::1:.:.."''--"!.!"'>g.._f~--'e'-'l---"'~"'u"-r--'-~"'"<1.:.:<<::~----

Surface Water Characteristics (color, odor, appearance): a.lj"-t c\(1et"'-,iS<t cfeQC
1 

SAMPLE COLLECTION 

Collection Method: 1L bottle Horizontal-bottle Swin -sam 

Sample ID: jClQ'S"SI!\)M3!0(eJ • <..>{F Sample Time: -n·_s-
I 

Field Measurements 

Parameter Calibration Calibration 
Check1 · 

Calibration 
Check2 

Calibration 
Check3 Sample 1 Sample2 Sampie3 

Time Oi"'JC o'f<X> .· '?! s-
Water Temperature 
('C) OJ."'\ L · I· lo5 
Specific Conductivity 
(~S/cm) @ 25' C Ilin. 135& 

-:;;) 0, Oj L lyg.)
~ 

Conductivity 
(~S/cm) }'Z.."L 
TDS 
(giL) 0/'ICS 
Dissolved Oxygen 
(%sat.) 

}t:l.S' '"]C1.S 
Gc.d?.'is" 

3a -s
~ 

Dissolved Oxygen 
(mg/L) 'l-(, u"> 

pH l:.j.o 
.-,.o 

5 /--i 3 
c-J.O~ 

"'7,0! 
ORP 
(mV) L.(.o ~~.~ - C,oc,.r 
Turbidity 
(FTU) ~f~"~'~<J •.o~ 

00~(:~
'2Q O,C.,'t- I. o(, 

Air Temperature 
('C) iO <., je>C i() (_ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date S I 1~1 I 1c? Time ___(:...;':...,-'.:..r·_i·_·__ 

!, 

Completed by: ...,',...,.-""\--........,-""""",....--- Checked by=---~~~-~-----.._ ..... ' ~~_A ,.t, •.1 -=· r.. ,.~: :., .•; . >;" '' Flow by Capture Method -·, or..': ..... :.~ t' (">~-, 
.,' •.:.01 ••• .... • ' . ! ' ··~. 

Measurement Number 

• c 

!:.~·l) ~ _·!)~~ 

. ·: ~ 
.... ~ . .... ; 

'·)'"t.lf\.:· . . " 

ft 

\ Numb r of SubseCtions Based on Stream Width 

Total WIHth (It\ Nun;ber of Subsections Subsection Width lit\ 
./ 8-10 0.2-0.3 

. '-.. ,2- 10-12 0.3-0.4 
4 -11J 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

; ·j ·.~..:Depth of Velocity Measurement (Ft. Below Surface) 
Total Depth (TO): <2.01! =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Dlst8ni:e' -~ Dept~ cif V'elo"cit}i Mi!iisUrement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Su~~ectlon Velocity 

No. Depth (It]._. . (30 sec) (orN~ No. (or N/A) D pth (It) (30 sec) 

1 I I/ /, 
~ I2 ! I I 

3 \.__.,'
/ I v 

4 c'"' I 
5 

/' / 
6 

7 
/ 

8 

9 

10 


11 


12 


13 


14 


15 




SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Arrival Time cle/td 
Field Personnel .. 7

Ce]qbJ f;_,hr!y Signatures -·'--'.'->'.,_.··-lk~:,q:,:::s~~·',:=-,·--i&0'-7''-----:·1-------

SITE DESCRIPTION 
~ ~ ~ 

Station Name,:•;$/iar=f 6ol<. bJoo.r 'j:tJa.,.J !11:(79. Station Number MS'1'C!'6'J 


Latitude N 'kf1.:b ?; • UV, · J/.4 Loh~itude W J!J o 'Z. "\ · "Z-2, .z._ " 


Elevation tf.J''VJ ft Datum NAD 27 Photo Number----

Site & Stream Description 11'q~ bD~vrk 'S ( lr!J.7.Jlk b~fc?M, }'->J'f k.,~ 

.fto.M lr,>O.{cje I> i Je 

I 

Surface Water Characteristics (color, odor, appearance): v/t!.t>r t no -cJo~ 
I 

SAMPLE COLLECTION 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check 3 
Sample1 Sample2 Sample3 

Time I?/.fC. /(o'-{6 

Water Temperature 
("C) 10.'3 1'5t£i.Z... 

Specific Conductivity 
(pS/cm) @ 25' C lt.•vz__ 'Z. .1.4> I 
Conductivity 
(pS/cm) I KS"t 
TDS 
(giL) I. Li1t.. 
Dissolved Oxygen ~·'\Of.. 

(%sat.) <5)6""11 ... \cK'-1.. 
Dissolved Oxygen 
(mgll) ~.IS 
pH I ,II ?).Uof 
ORP 
(mV) 

..1. ~0 _z... '2."'''-.c.. 
Turbidity 
(FTU) q ·6 
Air Temperature 
('C) 40F' 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall 2008 SW Sampling (1 005813.020101 l 

Date $ I r1 1 t¢? Time /·/:~(:;) Station Number\.: A1.:5J<'<29' 

Completed by: . -··· l_.~.S ~~ Checked by: ·::;·,_.H.-~: ~A~,~Y,
I 

F w bv Caoture Method • • , , •·.. 
't .,\ (:).;_.( ... '! : '~ _..··- ,. c 

Measurement Number Time (sec) Volume (L) 

r S,"' ( 0 .. ''\'l .. i v· ~ '· ' - ... ,__,.~~& .:·.. "· ,~ ·i ·:s~' L ~~tl..'···. 't 1e::.'v:~-~::-! >··.~ j ~-~~· • ~.., 41; 

~. ~ ' 
(~ ~:- .. --. ' ~~) ~ . <o~-·~- ~\. •• ~ .J :5 '- '• I1 (d .. ··.\ ; ~ .·' f. - ' ,,·' 

Flow by Meter 
\ . ~ \ 

. -.. --:• ....-•·tt::ot.,, ·. .. ....~,.,' ·- ,. .. ftr ~~-~ LEw· · ' ' ' '-~ 
Number of Subsections Based on Stream Width ": .... - • 

; '.. ... . ,-·
Total Width (ttl S~b~e~t~~~Widt-h (ft) ..•Number of Subsections 

r~ ·~> :..:::· e~. {""jc:2\ ~, t{'J :'; . -...::~ 8-10 0.2-0.3 

2-4 • 10-12 0.3-0.4 

4-10 12-15 0.4-0.7 

10-20 15-20 0.7-1.0 


>20 20 ·25 1.0-2.0 


Depth of Veloc1ty Measureme_nt (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting iod); · >2.ott·= 0:2TD (iDX2) and 0.8TD (TD/2), 
\ Depth of Velocity Measurement ·[jfstdnCe·· J';;ilept'!i'2>1'Ve1J)~iiy'·Measllrement 
Distance 0.2 0.6 0.8 (circle) fiom 0.2 !!.§. 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or NIA) Depth (tt) (30 sec) 

1 

2 
•.-~- ' .. l,l.)\3 

4.\ ~;; \ (, 

5. I ,.. 
l c,.J· . ... 

6 ... "'' -,. 
y·~ ..... u7 

8.;·"'· 
··~· ~ t. . ' 

9 

(" "-! 


10' -· 
.. .. 

11 ~I · '';.,' 

·12 ;·~- J, ~c. 

13- '"l s._J•\:o'"' 

14 
.~. . ;::,: 

15 
' . .,. ~ 



SURFACE WATER SAMPLE COlJtECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date $' I (:? I IO Arrival Time i IZ:.S"" 

Field Personnel 

Leb11~l f._.t, ... ;.) Signatures -----tl.-/=-"_g=·J!_=<-..::..----'-~'-f-~=·---'-::;·,...-----1 I .> 

SITE DESCRIPTION 

. Station Name Wo::.i<y VQIIey Ct; I b..J"""-> N Fk.. wvc... Station Number }y\ST olf'l 
Latitude N L[t... o L-{"1 1..."?-I ,. Longitude w \ \ I o &4- · Z.. 2... 5" .. 


Elevation G:,3<=il It Datum NAD 27 · Photo Number SS <'""""""'

Site & Stream Description ......::{;:::'1.!.:;c,..·~5S::..:\:;...''-b""."'c,"""'"-k::o..5".rf-'---'j=\-=-re..~s"'S'----"5"-t~re::.'-"='=-~""':l.b~ed!£..________ 


Surface Water Characteristics (color, odor, appearance): -'¥-/-"'e.!.!H<?!w=:..:.':s!!..·!-t'-'-.+I-'V\'-'"'"'-"~='=·<.!.i=o:...r-____ 
•'f 

SAMPLE COLLECTION 

Collection Method: 1 L bottl~tte: Swing'sampler. Other( l. Up-stream I Across-stream 


Sample ID: (0"'${1N M$TO'?S - 0 {r: · . ' · Sample Time:__.l.w1'3"-'o"----
,,, . 

Field Measurements 

Calibration Calibration, Calibration
Parameter Calibration Sample 1 Sample2 Sample3Check 1 check2'· Check3 

Time .. 1130 
Water Temperature 
("C) 9.o-z... 
Specific Conductivity 
(~Sicm) @ 25" C )'-IS" 

Conductivity 


7.).-fo(~Stem) 

TDS o, z:Z.Lj(giL) .' ;:''· '•\,.. :.. ,. .P.f: 

?Dissolved Oxygen f .'71.)(%sat.) ' 
Dissolved Oxygen 
(mgll) ? .c; I 


pH ., . :5/..f 

ORP 
(mV) L.S~-0 

Turbidity 

(FTU) 3'-'1? 
Air Temperature 
("C) 1--j') F 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling (1005813.020101) 

Date ':,- I (S I 1c) Time _ ....1-L\~-"15""::....___ Station Number (111$'10'51 

Completed by: L. l:;'~:'}j Checkedby:_~$~·~g~,·~~c~,~k~Y~-----

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW L E W ?, /L. ft Total Width .- ft 

Number of Subsections Based on Stream Width 

Total Width (II) Number of Subsections Subsection Width (II) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth o:~city Measurement 
0.2. ( o. 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (II) (30 sec) (or NIA) No. (or N/A) Depth (II) (30 sec) 

!-( 1 O."t. '2 , I I 

4.5" 2 0 .-,
.• ::. ·..:;,v:. 

~ 

(7.d1'G 

5' 
3 o.Jz_ o.oz.. ().olo-:;' 

~,5 
4 o.?S' o .. (.)r (j.O"\ )I 

G:, 
5 0· S',> o,oz.., ().0{,-:; 

&.5 6 o.'-1 a..o_:> o,Dc;%' 

l 
7 

o.'-1'6 o.o'S o,o'jg 

/.5 
8 

6.iJ.:S o.. oi 0."ii2J'11 

~ 
9 o.·, O,IC (\ .32$ 

"'Sq 

10 

11 

<:J.(p 

0·5 

0,1\ 
6<J01 

(].3{,) 

o.o9'l;' 

Cj,5" 12 o.5' ZJ.c>'Z.. o.oG.S 

10 
13 <), ..,, o. en.. c..or.,5"' 
14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date ~ I 13 I ,o Arrival Time 1Z...l !'5" 


Field Personnel 


Leb"'d F..k.-j Signatures -----{;i-~'_,_g_}=:!::..._----JJ.IJ.-=b::....::..,'
;).----- 

SITE DESCRIPTION 

Station Name Wo->l<y Vclfer Gl<,;c,IP·.e. M.Fk.. WVc:. Station Number .!YJ$T6}o 

Latitude N LlZ... o L.fO'\ • Z-l-b " Longitude W Ill o Z4:. · 5<-, ( 
Elevation (.J?L-{0::) ft Datum NAD 27 Photo Number S"S <c..,.,r"'<\ 

Site & Stream Description UN:\:V fMud- hql1k,;;; I '""r~ss -l;"'ed sJI"'e..q,_.,W 

Surface Water Characteristics (color, odor, appearance): ~le i/a.JI~{. file, ccf...,t 1 5"'itk?J 'f"' )51 

SAMPLE COLLECTION 

Collection Method: 1L bottle. ~~ta~~otti~:-:Bwing-sampler. Other( l. Up-stream I Across-stream 

Sample ID: /CY..:>S'5W t/1 STcPto- l ){!= Sample Time: 1Z..I) 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample3

Check 1 Check 2 Check3 

Time IVS 
Water Temperature 

('C) !0.-l-/~ 


Specific Conductivity 
(~S/cm) @ 25' C 3?.5' 
Conductivity 
(~S/cm) 'Z.l? 
TDS 

o.zs~(giL) 

Dissolved Oxygen 

(%sat.) 15.) 

Dissolved Oxygen 
(mg/L) ?-sc-1 
pH l.Tl.. 

ORP 

- $10-(.,.
(mV) 


Turbidity 

(FTU) 
 0 l'~ 

Air Temperature 
('C) 45 !



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

.
Date '> I 13 110 Time _ _,_1_,_·2,"-'S=-a"""--- Station N urn ber_M'--'-':5,_,'['--=CP=-·--"10"'--- 

Completed by: Checked by: _ _..,S,_,_'.-=S'-!..j--".,_,le'-~-y______ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

7R EW L1•?.;- ft L E W I ft Total Width z.:zs ft-· 

Number of Subsections Based on Stream Width 

Total Width (II) Number of Subsections Subsection Width (II) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocoty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
Q,g ~ 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
Q,g 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (II) (3? sec) (~r 'fAl No. (or N/A) Depth (II) (30 sec) 

-z.,s 1 0,7..~ c:!t-> i1 ~ 

0 .0'1 \? 

7.,."7 
2 CJ.Jz.. o.ol 0·0~2, 

U'i 
3 o:n 0. <:PI o. 'l.C\ 5' 

1, I 4 0.'i o.14 0 ·'iS'"t 
--,. .-,
.>•;) 

5 o.'-/ o.os 0.1.1?(. 

-s.s 6 o, flr'LI 0. ·z..z. 0. 1-7..'?._ 

")."7 
7 o.>s o.t•! O.l'%l 

].<1 
8 o.7 o. "<.(., D .~5'3 

<-1 • I 
9 

C.:>,'J o •o·""'.? o.oq~ 
10 

11 

12 

13 

14 

15 



. ·SURFACE WATER ~'AMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101\ 

Date 5" I 1:? 1- 10 Arrival Ti~e Io•-"'0 

Field Personnel ;' () . /1 

,. I I ---k ~· A . 

---'''--'·"'--l"fc,u:·n..,d=-___,_'t;:....,::._:_~'-'i'-1. .----- 'Signatures --•v-7~"'~""'/"--'-.·--+--C'=)-:---+------
'S'nl/d ')~"1-~:v .)

T I 

SITE DESCRIPTION 

Station Name iJ ·F!s. '!!Jcnle '/ \hi{ei (/( c,k~ 't;J()~tation Number 1'($TcJ"f 2

Latitude N trk o Llci • LfQ.&Y· LongitudeW /// o '"2 7 · O~f.'?<::!J .. 

Elevation G:) :So_;- ft Datum NAD 27 Photo Number . 
/ I tj l{."'~~J~) · 

Site & Stream Descripti51n _ __:C==.1.c;f:..._Q"'5.""2::.Y"--....:tcl::..:.:c'1uKc::··'-.l5'-r---~.11"-r't"'~''"'"'"---:.P<r<=-"'3"'-"ck"'-'",._.;.r"'zte8'-=:::..'-f/-F-l--=~=·'-"~""J...z.l_,.,,___1(' ,_, { 
f \'Ciyv! 0 £W <ft~fJJt 

Parameter 

Time 

Water Temperature 
('C) 

Specific Conductivity 
(~5/cm) @ 25' C 

Conductivity 
(~5/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg/L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
('C) 

Field Measurements 

Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 

Sample 1 Sample2 Sample3 

o"R= 

5."\. 
('-II) 

·~ 

O"l~"> ' 
• 

1.4J.f.:... 

~ 

'o _, '0 
. " 
L I. (/l 

1.--ILil 

~ . "'14 '-· 

~~~"l-"' 
1&.\ 

('\ '2.'?7 
~· -
loS.(p 

§He., 
(.,\ • "' . (o.''11 
C~f'\\ 
't•.'2cloo,.;. 

~ 
«>., I>"""JJ 

"'-_; jP,~·7 

vmw 
j(lil
H\0b1 
~ 

(" ~ '}
\ • .I 

(.5( 

- ld'l 
' 

r.qc, 

~ :t6 ~ 3~f 
- ·~ 



- -

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date s- I I> I i<J Time {0-u-t Station Number__NI.---'-)0-.-,-'-T-·G"i----'"--'(___=-

Completed by: _.=:L--~._f'-'='u"-'~'"-'·'-:Jt--
Flow by Capture Method 

Measurement Number Time (sec) Volume(L) 

Flow by Meter 

REW I'S LEW .t; .::;- fl Total Width flfl ....__ ' 
Number of Subsections Based on Stream Width 

Total Width lftl Number of Subsections Subsection Width {ft) 

<2 8-10 0.2-0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 @:1 Q& (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or NIA) No. (or N/A) Depth (It) (30 sec) 

::>so 1 · .. -f< (..1.../<. 
·---,.o 2 

0. (._"t.. 0:0) cMn_ 
l ..t) 

3 
0 3 0.<'> i 6.<>"$-,_ 

'? 4 o~..-
. ;):;, (j,,<J"'!_. O·L>i,.'-\ 

~'·S 
5 

0,"11... o.a) O.iftt,. 

C) 

'1.5 

6 

7 
(), l' 

Cl ,)'/ 

o,oG., 
<? ,0:-( 

0.1"\(o 

OJ~\ 

1<::) 
8 

() ol ~ cr ,...) 0 

1\ 
9 

c;j~ '} ·') l o.o:;-z._ 

\ w\ '), 10 
-· -

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 


Date s-1 1) /10 Arrival Time 150.."'> 


Field Personnel 


Le. lc-•.,J. F.....~";j Signatures --tf·tt-=&J_==--'7v-h-=:4-:>==;· ~----7

SITE DESCRIPTION 

Station Name }\). Fr<,. \AIYG- ,,,Iouve_ o·d/cwr1 /1.1 ine Station Number J,15(0"13 

Latitude N t...(z._ o s-o Z..a'. '2- " Longitude_,W'-'--___,_1.:...:1f_o_?..::"-:....:(?c_.__._>=--..:7-'-.)"'------

Elevation (c:>l.-('16 ft Datum NAD 27 Photo Number SS .::.c,Wl"'~ 

Site & Stream Description --'-'tv'l'-'-'J=dc:::d'~/--t-t-+P'"-'c::.::·'"":..:·,..d"'fd'""'-..::c"'cre-""'"'"-~--"C\"-'-'-J-----"-Vi"'£'-'C"'~<,._~"--'c,..,'-'-f'---'s::.J-110'-"'-'"'"-'-1,_{___ 

Surface Water Characteristics (color, odor, appearance): 

SAMPLE COLLECTION 

Collection Method: .!.1=.L.!o!bo~!2:-l-.!.\lli~ill!!~~'-"!..!~.D!!a!.!.!JO!!E.!~~CLL--~!.h!:>-s!.!!tr.£ef!laml!l.L/.c.A~cr~o2ss;,:-:;,.SI"'re,..a""-'-m 

Sample ID: --,--------------------Sample Time:______ 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 Sample1 Sample2 Sample3 

Time /sse> 
Water Temperature 
("C) l."\;? 
Specific Conductivity 
(~S/cm) @ 25° C "Z..It..> 
Conductivity 
(~S/cm) l?G:. 
TDS 
(giL) 0,17'=\ 

Dissolved Oxygen 
(%sat.) L-n... r 

Dissolved Oxygen 
(mg/L) t...{.ciq 

pH l.Oiu 
ORP 
(mV) -'JIZ:.) 
Turbidity 
(FTU) ~,'8'1.-( 

Air Temperature 
(oC) LJC)~ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date S: 1 1"3 1 fo Time -"'"''5=-L.[..!.'c'l-=·-~ Station Number · fVJ S'(CA) 

Completed by: Ldo,d ~/,() Checked by:_...::$::..:'.:...:'t.....,{;t...v....;:S=..·:...;.1-"'<=.:fe=;y~-.....-____ 

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume ILl 

t.f '"?, 	 1-"2...~I 
z. "1.7 	 J, I 
'j, 	 ).;J J.O 

Flow by Meter 

REW. ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Wldth_(ft) Number of Subsections · /§~bsection Width Ill) 

<2 8-10 / 0.2. 0.3 
/2-4 	 10-12 0.3. 0.4·' 

..4-10 12-15 0.4. 0.7 
10.20 15.20 .• 0.7-1.0 

>20 20-25 .·' 1.0. 2.0
.• 

Depth of Velocity Measurement (Fl. Below Surface) . 
~ 	 .. 

Total Depth (TO): <2.011 =0.6TD (standard setting roa); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 

lU 0.6 0.8 (circle) ·' / 
Subsection Subsection Velo.ciiy 

/Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) .. (or N/A) No. (or NIA) Depth (It) (30 sec) 

1 /
/ 

2 
/ ·' 

3 .• 
,. 

.·
' 

4 . ' /.. 
5 

' 
6 .. 

./ 
. 7/ 
.. ' 

... 8 

/
•' 	 9 

. 

I ' 
10 

i 	 ... 11 
/.. 

/' 12 
/ 

·' 	 13 

14 
.· 

15 



SURFA~E WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date s,-I IJ I i<J Arrival Time f L(tO 

SITE DESCRIPTI~N ,fleJ ,f..,.j,#/ af tJ vvvc be-/ew 

Station Name .:::::;j!~~ Station Number J11 :STo'7 ¥ 

Latitude N Li ·z.._ a L\ C'1 S5. ) " Longitude....!!W.!...._.:...I:_Il_a_..::,<..£.'t____:1....::5~.::Z.t...·-__ 

Elevation ( ,L-11 c> ft Datum NAD 27 Photo Number _____ 

Site & Stream Description ~(-.• c,+ ;)K." :avS S: tc.k;<:M W"'<kl' c:olf-e.c:...fed ).._.f 
I I '"" 

: P'< Cf.._ ~ ~e h. (, -s.:S 

SAMPLE COLLECTION 

Collection Method: -'-1L!:.!i.bo~ttl!JI=~~~~:;:::::Y~~Sill!""-'"~!!!..!!;!!.L__;.,.._!,U~-s;utrl.!Oe!!:!a!!.mLL/J:.A~c:L!ro.!;;s~s-::;;sw.tr.!<ea"'ml! 

Sample ID: ---l~:.L.~~~L::....:..:.J._ __:::::/f-----------·Sample Time: flfj'd 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 

Sample1 Sample2 Sample3 

Time /4Yd 
Water Temperature 
('C) 1.7') 
Specific Conductivity 
(~S/cm) @ 25' C 

0.-q~ 

Conductivity 
(~S/cm) I~G, 
TDS 
(giL) 0,/yf 
Dissolved Oxygen 
(%sat.) ll] 
Dissolved Oxygen 
(mg/L) ~S't 
pH "~' ~/L. 
ORP 
(mV) -zcn.J 
Turbidity 
(FTU) I <::)··. ...... 

' 

Air Temperature 
('C) )5F 

http:U~-s;utrl.!Oe!!:!a!!.mLL/J:.A~c:L!ro.!;;s~s-::;;sw.tr


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date St 13 I !0 Time _...:.1_,_'-M--'·--'o-'__ Station Number MS"/'6 "<tr 

Completed by.: _ _..:...l..;;;....;.'-'r:._-::.,...L:::..·::J""''+--- Checked by: __.::.S..:...._s--'-'h"'"'""l"'c.,;;i'------
Fiow by Capture Method 

Measurement Number Time (sec) Volume.M 

I '3 ·;.... ' 
. 'Z.. c... . r <:.. 

~ i.e. f. c: ~ 

Flow by Meter 


REW ft LEW ft Totai'Width ft
.· 
Number of Subsections Based.ori Stream Width 

Total Width (ft) Number of S1,.1~ctlons Subsection Width (ft) 

<2 .a.-:.10 0.2-0.3 
2-4 ,/10-12 0.3-0.4 
4-10 / 12-15 0.4-0.7 
10-20 / 15-20 0.7-1.0 

>20 20-25 1.0-2.0/ 
Dept'}ol Velocity Measurement (Ft. Below Surface) 


1' t I D th (TO): <.2 Oft 0 6TD ( t d d settlng rod) >.2 Oft = 0 2TD (TDX2) and 0 8TD (TD/2)
oa ep sanar j'7'

Distance 
from 

Reference 

Depth'of VJ.(Ocity Measurement 
~ ,& 0.8 (clr~-----

Subsection SubsectiOri Velocity 

-DIStance 
from 

Reference 

DOf!tl of Velocity Measurement 
~ !!,§ M (circle) 

Subso;Plion Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No-,Jor NIA) Depth (It) (30 sec) 

1 

2 

3 

4 I 
/ 

/ 
/ 

5 I 

I 
6 I 
7 I 
8 I 
9 I 
10 

r 
11 I 
12 I 

I 

13 
. 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 
' ' 

Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling (1 005813.020101 l 

Date S' I I? I /<J Arrival Time I tiS 

Field Personnel .J /)

LG!c,,. J Fui.~0t Signatures ____,-.,o.--!."'~::..=:.......::....___,_,'Jf-'·-·~_
...._.,-c______

tT V =------?

SITE DESCRIPTION 

Station Nam~ Slf•~"'Y -~d h', b·It CL...~ [\)[d\JO:::. I.,J,,..,S)/~tion Number UJsroctY 
Latitude N t--\ <.. o ljq 1i:r Longitude w I I r o '"2:! · o tf, .l' 

Elevation ( "V1 l o It Datum NAD 27 Photo Number _____ 
1 

Site & Stream Description __;(,_-.L'JfGL:-::...'5!...S~-..Jic...'"~:..!:<'~JS!....:..·.ll!b"''''"-'.~::k~''--'0~..</:!.l<'"':t.:J::::-_s~·/..Lws::c~·,<:!:m:!..b!::..Se!id:______ 

Surface Water Characteristics (color, odor, appearance): _'S.:::....:\.:..,·:J,.+~!..!..:!~.L(~~~-:..r.·k~l/'-="'::.!"'-':::::...-t...J'.!.'.::"'--
~~~ I 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. ~le. Swing-sampler. Other( l. Up-stream I Across-stream 

Sample ID: loc:.-f'~5TCfi,-::'Uf,;= Sample Time: t J( <::> 
• 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check3 Sample 1 Sample2 Sample3 

Time l'h..v 
Water Temperature 
('C) rz, "?-) 

" 

Specific Conductivity 
(~S/cm) @ 25' C G~~JY 
Conductivity 
(~S/cm) (')5'S' 
TDS 
(giL) 05,;>7 

Dissolved Oxygen 
(%sat.) :suAo 
Dissolved Oxygen 
(mg/L) s;-_q, 
pH 'l,(S 
ORP 
(mY) -Z'll·S' 
Turbidity 
(FTU) 0 qy' 
Air Temperature 
('C) )'IF 

L, :5 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date 5 I 1·5 I '"" Time I "S"Z.. "1 Station Number (V/ S -t oi'f~ 

Completed by: _ _.<f::::.:'.:.!.'i.!..l1w'"l-'... Checked by: _....!.f.......:::..~.!..../c:..:.;.·)·~·..::!J'-·....~.F....:..J:....:~.:...!J~I':.;.,.,__ 

; 

~w)~."~w.f~4'/
/ 

Flow by Capture Method 

Measurement Number Time/sec) Volume ILl 

Flow by Meter 

REW 0 ft LEW f "'0 ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (II) Number of Subsections Subsection Width (II) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <2.011 = 0.6TD (standard setting rod); >2.011 = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 !!& !!& (circle) 

Subsection Subsection Velocity 

from 
Reference 

Subsection 

~ !!& 0.8 (circle) 

Subsection Velocity 
No. Depth (II) (30 sec) (or N/A) No. (or N/A) Depth (II) (30 sec) 

(.),"" 
0. t1 

1 

2 

o.z... 
(i.""Z 

(?:1'> 

C.C""f 

"t'~ s 

().11( 
3 

~ 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

d~t~OO:dJ(o t2ol0 Arrival Time l05~ 
Field Personnel 

s.~l:"AOb< 

SITE DESCRIPTION 

Station Name At.Jk~A-~ Ctt. ftS.~ (&. Station Number US1\2S 
0 0Latitude_,_N,____________ Longitude_,W_,____________ 

Elevation______,ft Datum NAD 27 Photo Number _____ 

Site & Stream DesbHP\i~ __01-~'-'-..orN"'. _,)@"'-· of..,~IJ.,..,f..l"'.._,...... =-<..::1'2J..W...=....::=:..__...... ....:.~....,.<'~-'--------

Surface Water Characteristics (color, odor, appearance): ---ltkii-""'---'Ooclz.::...::::.=o."---+._U.=='-''--"'M?.UI.:=---
1

SAMPLE COLLECTION 

Sample Time· lll5: 
--~'-iill)l SPtllr;a C!- tl~ 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check 3 

Sample 1 Sample2 Sample3 

Time !H? 
Water Temperature 
(•C) ~.t<\-
Specific Conductivity 
(~5/cm) @ 25• C 4~4 
Conductivity 
(~5/cm) ~~ 
TDS 
(giL) o.z<oz 
Dissolved Oxygen 
(%sat.) I~$ 
Dissolved Oxygen 
(mg/L) ~.-zc} 

. 
pH 

··~ ORP 
(mV) -uz.ro 
;,:=illyM'Tll 5,'2.1 
Air Temperature 
I"Cl- IF ?rr 

http:ltkii-""'---'Ooclz.::...::::.=o."---+._U.=='-''--"'M?.UI


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Pr:...'"'- I 
:::..!-~z~2>:::___Date o5"" I lfR I 2.0\0 Time--~·~~:..··;..;'·:....·_ statioll")JGriiber_~.:.!.'U!::!..!:~~-

~ C"' 
Completed by: S.~\·.'· ' .- ·· Checked by: -------'-.',.,-,_...,_,.,..,.~-'"':;::...-..:::~::;...__-

..... "- ·· .) .:,_,} X.... f'~.J.H..t o~:...... ·.i.> 
( ... '··-·· ( Flo~ by Capture Method 

Measurement Number Time (sec) Volume (Ll 

,.....__ ... ,..• 
I • -,~ '1'}.1':.'1-'"~ ~-~ -~L) ~..JJ~.JA·-!.:..~ • J 1~v.....z .,_.,• \ ... : <':f~" .. .. i ~JJ~~~~'-1). ;. . 4' .t. 

Flow by Meter 
t; ?J") "·, ,_,:, .,.; +- ., ' IJ ' '" ...,_ 

~R E W ft ·· •1:: E_.(,./OQ'"; \ i:· ''r.otat"Width• ~-·· ft• ' ·-·· • 
Number of Subsections Based on Stream Width 

Total Width (Ill., Number of Subsections Subsection Width (Ill 
-~··u.:.;....~ ...J ... J ,<2:)-.. :1'-.,;'-.) ();·,! 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 .. 1.0-2.0 

~ .... Depth of Veloc1ty Measurem.~nt (Ft. Below Surfac;e) 
1 

Toial Depth"cTo): <2.011 =0.6TD (standard selling rod);· >2.011 =·0.2TD. (TDX2) and O.STD (TD/2)... . -··· ...... ' 
I J' 

Distance 
from 

Reference 

Depth of Velocity Measurement 
!1.,6 !!& Q,l! (circle) 

Subsection Subsection Velocity 

DistanCe·..: .. w ~oeptli-df'V.ftlo:Cit}t.Me&SWrement 
frotn. , ... ~ J 40, ~ ' \J~' 0.6 :-.c!M".\jcl~b}j...-.::. ,.... .. ...J\l .. ~... .. 

Reference 
Subsection Subsection Velocity 

No. Depth (II) (30 sec) (or N/A) No. (or N/A) Depth (II) (30 sec) 

0-(o 
1 His 

CJ.'l? 

\.0 

i·S" 

2 ...... t :~.0·4 
3 .., ..\" 

0,4 
4-{·J _, 6" 

'·-'(j. S'i 

<> 
0-0/ 

o·:o1.... 

z,.o 5 •.h :;o.o,G 6-'\'\ 
"Z.-3 
1. .(.oD 

~-C\0 

6 
· I·".)" ... 

7i '\ .:.\.15" 
as~?·'.. ·~') ·.q_,5 

(. ,, -z_ 

(..,"l..C> 

-z .1'2

1-·Z"" gR
'. ~·r-..1c -z.,ol 

~-66 

~ .)l<:> 

10 
t1.:o-

_., 
11-. v ..... 

.. 

l· bi) 

\.06. 
""'0 
1.7Gl 

v\.\9 12{, "\;" l \.60 j.(o1 

u ·l.-\6 1@.S : ·o.c, 5' l.l.\1 

~ 141 s -;.on5' C,."i'-i \ IT1.! . 
r,-:ce. 
,--.30 

15 
';:~S'....... ' 

• \ " 
o.u 
~r; 

'1 
' 

..... 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Arrival Time \000)So j () lc;,~· .,)) 
Field Personnel 

S.S"tAih{ Slgmrtu~ ~~ :CJ 

SITE DESCRIPTION 

Station Name eM~JLt?Sf.#J (k ·As .fuLwn (u. Station Number lJ,Sf\~ [ 
Latitude-'-N"----___ 0 

------- Longitude__,W-'----___ 0 
------- 

Elevation._____~ft Datum NAD27 Photo Number ____ 

Surface Water Characteristics (color, odor, appearance): l-lo 0QCtZ- Gt£.Af2 

SAMPLE COLLECTION 
~Collection Method: 1L bottl~ I~'- 1oler. Other( Ylli ' 

Sample ID: ICf>l; :S.U.J l :?;1 l~.., "'"'"Time: iOZO 
lll.H' l ~l'l ~~ LCW) 

.Field Measurements 

Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample3

Check 1 Check2 Check3 

Time \02.0 
;:~;or I oo "~"' "" 

5.5~ 
Specific Conductivity '":i!'Ar(pS/cm) @ 25' C 

Conductivity 
(pS/cm) -zt1 
~:) o:-z:z4 
Dissolved Oxygen 

(%sat.) 
 1(,.; 

Oxygen 
(mg/L) 't·'5'b 

pH I. (A 


~~ -l1£D~ . 

-tFftlT 'N"rtA 4.1G, 
~-·r;~f"'"'" ??>~ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101\ 

Date 0? I lfo t'ZO(O 

Completed by: b ~- , ·..,··"'·:,..•·---::;:-~, 1 ·,·,·:\ Checked by: -----.:.,',.,..:c~,..,-~\..,.,,_,:.. 
,. ··~\',I \ '-'~.1~' ...;:;; 11...' ~,,• ' (/I 

'\, · · \ Flow by Capture Method 
- . - .. 

Measurement Number Time (sec) Volume ILl 

•.' 
l ....~ t'' • . j.L. J 'il T 9 :t't.J.·:..:. - lrC.t·V r:: ·. ~ t·r ·~: ·i·~ · . , ·kt<,;~JJJ-..~~1:.~~ 

Flow by Meter 

R E w 4-50 fl ·• ~50~ . .·~:lE:!W.rurGG .. re}l-!Pdta'h.Width fl~ 

Number of Subsections Based on Stream Width 

. Total Wld!h.lftl. r Number of Subsections Subsection Width (ft) 
',).;o.~1't'"'.a:f'....: .) <2 ...~;....)\.or.;. 8-10 0.2-0.3 

2·4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

'· 
 Depth of Velocity Measurement (Ft. Below Surface) 


Total Depth (i'D): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD·ffDX2) and 0.8TD (TD/2) . ' 
Ji 

Distance 
from 

Reference 

Depth of ®city Measurement 
0.2 0.6 0.8 (circle) (~~~ 

Subsection Subsection Velocity 

Distanc& 1:':' <Deptlf!f-"{el~t;ilaiu~inent 

"fr~.4l' ·;z. v; 5rJ!!!~t!¥ QJ! (circle)
Refe're i 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 ~Is 
l.oo 

2 
l 

I ~b 
3 '-.,/.._"11 ..... 

(,.<16 C) 

'2-.Q.Q 
4~,~ ~ 

• f.:O -"io (). l'-1 

·&,Z6 5~ ;.~·(.6o 6. ·n 
<,.L\o 

6 .... \.0~ Q.f'7 

·7.., loD 

'2- ·'&() 

7 • ~ ~ 
\.co 

f,......;...,. ~ ·<&.t« 
G,l46 

<l.~ 

3.00 9~.~~~lt,= I ,'l-.... 

-s.-w 10 
·;~.,.,. ,, I. ID Ul~ 

3.LiD 
11J ~ ~ l,o) I . 2"' 

:S-<.oC> 1:2~;
• I t !c,. o.~<... 

s·\?6 ~.~ 'l· 
J Lee o.sz.. 

Lt.= 14.; i' ..... _ ' . " '·""" a.)) t .-•., .. 
·'I ' -

r15 ... .. , o.~Lt-zo o:Si> 
·~, ~. ' 



SURFACE WATER'SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling 11005813.020101) .. 
(....:. .Arrival Time dPC0 	 () )c~_:: '-lf "' -' 

Field Personnel 

s.~~ s;gnotu~~~.C/ 
SITE DESCRIPTION 	 ~~ 

Station NameANc,lh Ut. A'¢. NoNo.u~TR.tB.EI..- Ut. Station Number MSTl"S2 
Latitude . ...!.N:L.____ 0 

------- Longitude.....!W~---o------- 

Elevation_____-"'ft Datum NAD27 Photo Number ____ 

Site & Stream Deslfr!~tipn Ct.fkU~-<-.C~ 

Surface Water Characteristics (color, odor, appearance): --.,--------------·•
No DDo!Z ~ CV€.-M. 

SAMPLE COLLECTION 

Collection Method: 1 L bottle 1'1orlzontal-bottle~ina-samoler Otherl A:"Uo-stre~I Across-stream 

Sample ID: I.OIIL-. c 11J M$,.=-\~'Z-1U/f 	 S~ple Time: ~~o/tlJ3l}
1•• ~ 	 \'32-'Z. \M:t= 

I~'2--,.ief.ll!fiasurements 

Calibration Calibration CalibrationParameter Calibration 	 Sampie1 Sampie2 5ampie3
Check 1 Check2 Check 3 

<:. ~0<)Time o1SO 	 0~~0 D~~ 0~40 
Water Temperature 
('C) ~-·c~ 	 4-'>"7 {;.20 
Specific Conductivity 
(~5/cm) @ 25' C l4\? l'ff5t.PJs 	 41k ~t4-
Conductivity 
(~5/cm) 256 zs~ 
TD5 
(gil) 	 o:z~ O.'Z(p~ 
Dissolved Oxygen 

(%sat.) 1})~Ga]..c; I'S.1 \~.S 

Dissolved Oxygen 	 -~ I 
(mg/L) 	 f.) A~ ~.'$~ 
pH 1.0fit.o ~.c!l/3.lffj 	 I.'f)~ 1.~ 
ORP 
(mV) '21.0 Z?tJ'to'C 	 -l?A-3 -l4&~ 
;,::;:li~lU 	 G,.t.(. "·LO 
Air Temperature 
('Gj> •f: 	 ?:t'r 5t'f 5t0P 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date. d5 I \h I 2010 

Completed by: S.s-lPttJi Checked by:-----·~-""""""";..:·.-c.:;--,_.--'-~-
~ . :.t' ( ••... l_ ' • ' 

j Flow by Capture Method 

Measurement Number Time (sec) Volume ILl 

l~....... 
. . . .:tc..~~-j --e~· I, •,' ···-• ••. I ~.:. :...~~- ·.. ·--~ ·.... : j l ;.::."~-,...... )).j Jr.'ki • 8 )'~'..., .. ~.JJt~..;.~ ~u.v •(J-1'.• ~) r.~Jjo ),l!\j-·~ 

Flow by Meter 

REW . Le:w~·~-~:"'-- wn+~iil\Yiath 4•~ ft 

Number of Subsections Based on Stream Width 

Total Width lftl Number of Subsections Subsection Width Cit) 


<2 8-10 0.2-0.3 

2-4 ·,v, . ~- ,•.. -101:t2l' ~ n1A 0.3-0.4
.4-10 - 12·: 15 0.4-0.7 

10-20 15-20 0.7-1.0 
>20 20-25 1.0-2.0 

,. Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting ro,\1); >2.011 =0,2TIT(TDX2) and 0.8TD (TD/2) .. .•.- ··-. -
..;• \ ,, Depth of vg;ity Measurement Dfstaitcti"'" ~ c. eepttf.efVfllocitY MeaSiiMent .. ~ ;Distance ~ .6 Q& (circle) .;;,.. \ tromr--t ~!~··; ...~ 0.2 0.6 sta.a (circle)

• ,""-I ~ ~from ·Reference.. 

Reference 
 Subsection Subsection Velocity · •, -,. ~-... .~section Subsection Velocity 

No. Depth (It) i (pr'N/A)" No. (or N/A) Depth (It) (30 sec)lfl-Df~ec) 

0o.~ 1 
IL'E'0 

2 
.. 6 ·'l"' ~- ..• 1.Ia O·Z.( ......, ,....(.. ... ..-~.::.. \ .... ' '.., '_,J\,;.. I3' J ~I 

I.e:> I . 'l.<:) o.a 
< .... ' .. 4 \ ('~.).~>..::. C} • f· 1. L\o o -~~-r 

5 ·z...cl.~, ~ ... ':;. ,i t:.I . '-~ S" 1.1 r ·~:..r.:· .. :.~-~;.; ;:... 1~J 

Z...!;..•. 6-- . ).50 1.51 
~ ... r ,_.., 

r...-::~ ~ g.o~ ' ).50 1-Z.O 

a'.)·· •.


~;5;s: () ·.:_.<~-~ .G1.Lf2- I· I 'Z

- 9~.. (' ·r·~.-,.~-::.•.?: ...:. j.H5 l.o/ .. •".!. ..... ...~~~·?t.~r 
•, ...... ..._. '"•'0'10 

' 

1-(.,5'<:"" . ~:· ,.. ., J.tr;> C) .c; 't_ 

~-o<...;· 11 .. ;- .....,. 
S- .. I. L-15 o.'iil . \ .....,. ._ ' .·-·· 

~" ·-'\I12;~· ...• ~~ \~ \;~ ~)..~.;-.:1'. • REIN 'CJ 

<"' "\ '· 13;' ;·;· ·~. ~r•S."t" .·· ,:;~'' ."'~-..l'i"' -· -•.r...< ~1'o '·'-- '·•. _J--Io • 

14' • '•·~ \J ·i' ...... ·:.. ;. l.!.,i l. ·r··,; . . 
15 

~ -:. ~ r· -\ ... ~ r' ·::~··
(.~· .......· ~-. ' ., 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Time ___c._·:)_~.:..::_;_c'_·__Date. d5 I \h I 'ZOIO 

Completed by: S.s-IJit.fH 	 Checked by:-----':---;;,-"""";;,.":...:·'-c::-·:...·-"-~-
~ ' :>f''. { 'ti ' 'l. • 

~Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (Ll 

['~~"'=.\.\ -~~- ~.. ··--· ·-. ( . 	 ·. ' ' : j ~ ..:-.··..·-..,.·i 	 )).~j J.;,l • •:f 8N·c. •. .; -~JJt.t~1 :"~~ .~/,, .j..) ~.~Jj..J~i-· 

Flow by Meter 

. L Ei:w~·).~: (..,- wn+~lil'Wiesth 4 ~REW 5'S7} ft -	 • ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width Cft) 

<2 8-10 0.2-0.3 


2-4 . ~' r 7j_.\', -10'1~21 '. ~ <"\ iA 0.3-0.4
.4-10 - 1::f: 15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

•' 	 Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting ro,!l); >2.011 =0,2TIT(TDX2) and 0.8TD (TD/2) ,_ . 	 .. .•.- ··-. 
..; ' \'·' Depth of V~ity Measurement Dfstanc,...... ~ '-- &>epttf•tvelocltf.M&aSiiMent 


Distance 0.2 .6 0.8 (circle) ::\ frctmr-t ~t~··; "~ gg .Q& ''9.:! (circle)

from 	

. ....., .....,;,. . 
·Re_terenro_~ 

Reference Subsection Subsection Velocity · ~ ' ~ ~...... .~section Subsection Velocity 
No. Depth (ft) i (pr'N/A)" No. (or N/A) Depth (It) (30 sec)n.c'l~ec) 

0o.~ 	 1 
ti..:f'0 


2 
,. 6!? ,._ , .• . 1.1a 0·2."7 	 .. __ , ,~ ...( '· ' ,_,., "' 3.' J .J I 	 • ,.J \;.7'1 ,. 1.~'·' I . Zl::> o.s8' 
< .. , \ • 

1.~>..:. C} 4; ?~. t' 1.1.\o 0 .{.,&( 

. .. , 5 	 • - L;o. 

Z.,Q_:,., ~ .., ~. . : L':.I·YS" 1.1 r ~~:..~· J'-~'('J r..~1~J 
6 J.50 J.SJ~--. 

\. 'J r, •. ..,. . -,:::;~ ~ ,'?.D-
-~ 

).50 I . 'l.6 

.:~·-· '\."' r• 8~ .r· ·~ 


1;•/?"' '} ··~.<~-~ ,G1.•I2- (.lz_ 


9~.. <'
j...!·~>. z: ..... 

-
~--:t 

•t·. J.HS l.o/ " ~--j, .,... -~t·.~·,~m-.-..... ~\.. ......, 
C) ,qz_1.-{.,5'<""" 

10 
":" l\ ., "tr? 

\ '-,; . 11- ~-· .,_:;:a. ,, 	 I.L-15 o.l'l . \ ......... ' .·--. 

~"12;{r 	 \ . (.~ \~-..;~- ~)..~ ..:. . ' ' .•J ~ I 

:::,.-·:;;.. • C) REIN • ' 
<:','\" 13:' f, 	 .., ,;;~

' ~r-5.-"<:-:·.....;_)oj!. -· 	 .. ·7"-"( :·~· -~- -~~'o ,_l..,_ '·-.;~. 

·~• 1 . •, 14 ":, ~ •. 
...) ·j .. ~-· ...1-... .t· "'' 	 \.11'"' ,; • 

- ..:.. ~'('- .~\ -.t:.l" ·::~·-( ...:. 

15 

.... ' .• ...
-... ~--·· 

' 

http:G1.�I2-(.lz
http:s-IJit.fH


SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

""'<,.... •'•Q&iitBJv~ t5 1 -z01o Arrival Time I~ ..... ._) 

Field Personnel 

Signatures -~.s._:r:. :...J~~'<"~::..~·_==rL~~=· ••_;·_.-'·------ 

SITE DESCRIPTION 
~-v'~ 

Station Name J?ASt40S~ (1.~ ..MMJ;f · · Station Number·lA£T (5~ 
Latitude . .!N_,______________ Longitude._,W'-'---___________ 

0 0 

Elevation,______ft!..\ Datum NAD27 Photo Number _____ 

Site & Stream Description ~AU, S..:y@~AJ.{. •~~·M612·~L. 

Surface Water Characteristics (color, odor, appearance): CkG-Afl,!lJo COOtt 

SAMPLE COLLECTION 
...-------:z:...-·~ 

Collection Method: -"1L"'-"'bo,tt,le"-\io:;::=?~""->!.!!!'-""""'-~"'-'-'""-'""-'-----"-1~~7'~~~~~~--' 

Sample ID: LODS !:J.V u-s-r \~:3 Sample Time: Lb20 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check 2 

Calibration 
Check 3 Sample! Sample2 Sample a 

Time 
• 

\G, \'2
Water Temperature 
('C) \4:t~ 
Specific Conductivity 
(~S/cm) @ 25' C 2~ 
Conductivity 
(~S/cm) ~ 
TDS 
(giL) o;tbS · 
Dissolved Oxygen 
(%sat.) ~~.\ 
Dissolved Oxygen 
(mgll) "1~00 
pH 1-11 
ORP 
(mV) -~tao 
Turbldltktt 
~ L( sw 
Air Temperature 
(~ bf ~p 

mailto:S..:y@~AJ


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fa\12008 SW Sampling 11005813.020101) 

Date ()5 I It; I 20~0 

Completed by: 8.S.~ Checked by: ---~.,...,-,..-,'--~-;;...;____ 
d •.. i, •.:.~~~: ,... ,.,..... J'f i~'~\j l ......: '· ..... 

<"... ·~ Flow by Capture Method 

Measurement Number Time (sec) Volume ILl 

M~~- h"s\J i•l..)(.~t\~-

~ Y•liJ.A .:.1 .l C.~J\,f ~JAJJ·..',, .,"c..•J.• .:....J l: trio<: - c:; 1~, r•, 

Flow by Meter 

... ~~'"'~~·ifEw Cfi'i~-o~i-ti'.l,~'L ~-*-t.,;w9)9-:::~t -....rttafwiath ft- - • 
Number of Subsections Based on Stream Width 

Total Width (It) .. Number of Subsections Subsection Width (II) - . 
..Jjl_,~!) 0.{21 ~:;-•-:.:.~·- Jv 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

. Depth of Velocity Measurement {Ft. Below Surface)
'-,} l J 

· · ·· ··· Total Depth (TO)· <2Oft-- 0 6TD (standard setting rod)• >2Oft- 0 2T;, (TDX2) and 0 8TD (TD/2) --~-·· . ' -...;::...-· ,,..'"\~ 
'.,.,..I~ "" Distance 

from 
Reference 

Depth of Velocity Measurement 
0.2 Q& Q& (circle) 

Subsection Subsection Velocity 

Dlstanc&< : J llojj'ithlbiVelecitoy'l\ieliStirement 
from 0.2 0.6 0.8 (circle) 

Reference 
Subsection Subsection Velocity 

No. Depth (II) (30 sec) (or N/A) No. (or N/A) Depth (II) (30 sec) 

"'l-., 1 0. -,_z_ C).Q) 

-z.-5 
? 

2 

3 --~-

0. .ljZ. 
o;·..,i 

6-L{() 

o.oo 

Ql.c<.._ 

s:s 4 <:Yl :f'J.(o/? o.ol. 

/...( 

lA :z.. 

5 

6 
(J( }5P .'70 
• 

... o.l<=> 
o.n 
03"\ 

Li.LJ 
1 v··, 

.::.0 -~6 O.<l.Q. 

L-1 I" 
8€ti • I:'<!J • G,~- 0, 

Ll.lf 
9 u ,.jo. bo o.c 

:(.2.. 
10 
~ 

G,_::,'"C·-· o.o 
11'-'"~ l 

12l l i 
13 •,..):'),: ~-· 
14 

(); I -· .,·~ \)1""~· . 
15 .... .. ...'v...



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling (1 005813.020101 l 

Date 05 I l'; I 2oto Arrival Time _,_l'Z;:::..:.;IO:;...___ 


Field Personnel 


S.SThc@f Signatures ~~ ~~~/ 

SITE DESCRIPTION 

Station Name~S$~ Cu • .J.k>wr0? Kl! .~1 Station Numbe..lJ..$1' \'3V 
v~ JA.£»i ~WoW' · 

0Latitude N ' " Longitude._,W'-'-___________ 

Elevation,______,_,ft Datum NAD27 Photo Number _____ 

Site & Stream Description .st'rz.~ 1>12'{- ttMW lP -re:.u;. ~ 
\I .M.Ni ktAVf. IY!WW ~ 

Surface Water Characteristics (color, odor, appearance): ------------ 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: Sample Time: _____ 

Field Measurements 

Paramet~ Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check 3 Sampie1 Sample2 Sample3 

Time "'-.. 
I'-. 

Water Temperature 
('C) ~ / 

/ 
/ 

Specific Conductivity 
(~S/cm) @ 25' C ~ / 
Conductivity 
(~S/cm) (\ '\,rt---., '\. /1 

TDS 
(giL) \ I"( y 
Dissolved Oxygen ' ../.......: v 
(%sat.) 

' Dissolved Oxygen 
(mg!L) 

pH 
/ 

/ 
./ ~-

~ 
ORP 
(mV) / ~ 
Turbidity 
(FTU) ./ 
Air Temperatiire 
('C) 

http:Numbe..lJ
mailto:S.SThc@f


SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program Fall 2008 SW Sampling (1 005813.020101\ 

\0'\.""" •••./?f>I.C Arrival Time u. 0 l ~ O'jo.~ 

Field Personnel \ ' \- ... , ·"/~~ ~.-Signatures ·~ ~•:;::· .-.:.••S. S"r~"'' 

SITE DESCRIPTION 

Station Name f.1ii'· ~$~~.p&.~~ (k:station Number~3- \A.S:r\4~ 
0 0Latitude..!.N,_____________ Longitude._,W"--___________ 

Elevation_____~ft Datum NAD27 Photo Number _____ 

Surface Water Characteristics (color, odor; appearance): --"-------'--:....____ 

SAMPLE COLLECTION 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample1 Sample2 Sample3

Check 1 Check2 Check3 

Time i'YlfD \7~ 
Water Temperature 

('C) I:S./ \1..~1 

Specific Conductivity 
 J>'>aL((~S/cm) @ 25' C ~il 
Conductivity 
(~S/cm) 'Z~l 
TDS 
(giL) 0.'2..4\ 

Go.~.,-..Dissolved Oxygen 
{%sat.) ®5'\z,.o oM"lh Cot}.1 

Dissolved Oxygen 

(mg/L) 1.t~ 

pH 1.0"3 $.6(p 
ORP 
(mV) l.'L) -42.~ 

Turbiditk'nt 

~) iq .((c, 10.4 
Air Temperature 
~ .;p ?1'f 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall 2008 SW Sampling (1 005813.020101 l 

Date 0-;- I tt;" /2-0l"D Station Number ~T~ 

.. -.. .. 
Measurement Number Tlme(sec) Volume (L) 

t;()\~>-· ., )JJ" - r'- • .... 
\;.•··,P·v·-\i 

.1.-\~ 'Wi--k-"A. ~~ •. ~~· ,., ....... -~-··-'"· ....;..,:., -..,...
-~· ~)\ J '· ~ ·: -<: :t ~, • ,)i.~.' . r ~ • ~· ... -J 

Flow by Meter 

\ ... .;r--R'e\~ <-1DnOl··,ttrl-lJ·~i1-w·.. '$i~Jfi:' - :re.tal wkltt.. ft·- ·• • . •' 
Number of Subsections Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 

<2 8-10 0.2. 0.3 
2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocoty MeasureiTJent (Ft. Below Surface) 


Total Depth cfD): <2.011 = 0.6TD (standard setting rod); >2.011 = 0.2TD.(TDX2) and 0.8TD (TD/2) 

"t ... 

i Depth of~ltyMeasurement Distance .• ;t-'D;eptfi.Of''ktoeify fvl~lisU/ement 
Distance ~ 0.6 llJ! (circle) from 0.2 0.6 0.8 (circle} 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (It} ~ap.sec) f[~~A) No. (or N/A} Depth (It) (30 sec) 

Q,"') 
1 0./0 G·.l_lc;, 1'.\ ·~ 

CJ."\ 
2 0-'"l.... c.gz u.s,/It ••• :.. I 

' 3 .... ·J •• 0.3"1\ . I G-?0"' 1~¥ 


~ -~ 4•• f • ~ i 1.0::" 0.4.9 i.S"7 
- 5 ' .... ,.... IS o.t..f!
\ ':, .' ~ /. Pfl 
c.4(oL'l 6 . ·~ 

t:os- I .:;'1 
..;.:;,.7 .: ~i ;''\ 0-"'C. ().Lt I I .:SY 

8J-f:. ;.~.f6 C>. Z..t.{ o.1"1'-· ( 

0."(..5"'·3 91 .( ~:o.IO <l-15" 

1...•5' 
10 

,.... ' .,... 0> L.£\..0 
11\.l•f 

. -·
~~1~.•.1 ~.:. 

,_
~· ("'.....:.. ~ "•' 
14 ..;~ 01 !Jj'l"! 
15 
-"' ."·- ..
' ' . 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall2008 SW Sampling (1005813.020101) 

Date 5'1 fG. I \<.J Arrival Time 0 fJ'.£ 
Field Personnel 


L, 'i=._.\.-t: Signatures ----,.,{"""~::...-::..---n~'--·
-c-t---3 V ~ 
SITE DESCRIPTION 

Latitude N !..{ L o :r"l..-- iG,.Li " Longitude W I I I o 7 3 ' 4 3. 9. 

Elevation (p G 1 \ ft Datum NAD 27 Photo Number L F <" """"'"' 
1 

S.ite & Stream Description __'V-"--'R.,~~/'--,fH1i..!.r""'"'"""5">""~7'/---"'k9='A...>:I<-:::Sc..;·l-------------

Surface Water Characteristics (color, odor, appearance): _ ""l? "____..l!:...:".:::w..L___________ 

SAMPLE COLLECTION 

Collection Method: 1L bottle. Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: Sample Time: 
/ 

Field Measurements /' 
Calibration Calibration Calibration)a~eter Calibration Sampie1 Sampie2 IA.mpie3Check 1 Check2 Check3 ; .........__ 


Time ,/ 
Water Temperature ------ / 

/ 

('C) I~ 

Specific Conductivity ......... 
r-·(~S/cm) @ 25' C Ir--- ,- ..... / 
Conductivity 
(~S/cm) I \'\ ) "·--/ / 
TDS )\ "'-.... I(giL) 

Dissolved Oxygen \v 
(%sat.) "'--. 
Dissolved Oxygen _.., ~ (mg!L) 

pH / ~ 
ORP / ~(mV) 


Turbiy ......... 

(FTU) '-........_ 


~~emperature
) 

I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall 2008 SW Sampling (1 005813.020101 l 

Date _5 I tc;. I I c::l Time _o=..K"~:>~.~"-:>__ Station Number f\'l STc Cbc't 

Completed by: ~k r3 Checked by:-----------

Flow by Capture Method 

"' Measurement Number Time (sec) Volume (L) 

/
\ / 

Flow by Meter 

ft L.E.W. ft Total Width R.E.~ 

Number of Subsections Based on Stream Width / 

Total Width !ftl \ Number of Subsections / Subsection Width (ft) 

<2 \ 8-10 / 0.2-0.3 
2-4 \ 10-12 I 0.3-0.4 
4-10 ) 12-15 / 0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0I 
j Depth of reloyfty Mo!tsure!f!ent (Ft. Below Surface) 

Total Depth (TO): f .Oft= 0 l;T I ~andard s'eft1 g rod); >2.0!1 = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth ql Veloc)ly IY ~rement Distance Depth of Velocity Measurement 
Distance !1,6 \ Mj Q& (clrl>l{l from !1,6 M Q& (circle)

1 Reference f-=-.,--..,,--r.:--:---,,..-...--.,.,.-,,...-,::--llfrom 
Reference Subsectlori Sllbsectl n 

No. I. /oepth (ft) 
Velocity 
(30 sec) (or N/A) 

Subsection 
No. (or N/A) 

Subsection 
Depth (ft) 

Velocity 
(30 sec) 

1 
......... 

2 "~ 

/3 "' 
I 

/ 
/ 

4 

5 

6 

'\. 
"\ 

'\. 
/ 7 

8 "' "9 "' 10 

"' 11 \ 
12 \ 
13 \ 
14 \ 
15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Arrival Time l5Z0:.\70l 
Field Personnel 

• .Jt" • .::;::. •<-.~~·)-~) ~>$..STAt&< Signatures/ 

SITE DESCRIPTIO..,N "-"' -=-~ :l. ! 

Station Name e~:::-vA-vt.h{ }A.lN~~W.:buMP~tation Numb&Mt>~2l.? 
-~?,.,...,~. ):;- " ,_:-,;_,:1;..-..g•"tude W 0 !!;'Latitude N • "' ~···· <! ~ ...gn ....!..!.___________ 

Elevation ft Datum NAD 27 Photo Number _____ 

Site & Stream Description ~ f.oT$ 0F .J:Iz.11"1\ ~\A-w-ttMtb 

Surface Water Characteristics (color, odor, appearance): C(lb.Af.Jlv SMeLt.- .t-h.o tS 
£Atl2,/.,'{ CV£.Afl. 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle, Swing-sampler. Other( Xl ). Up-stream I Acro~s-stream 
Sample ID: Lro$SvJM.DSo25 VIf Sample Time: tSW 

I 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration · 

Check 3 
Sample 1 Sample2 Sample3 

Time -ts~ n40 
Water Temperature 
('C) t;. 
Specific Conductivity 
(~S/cm) @ 25' C \'90? 
Conductivity 
(~S/cm) (~ 
TDS 
(giL) \. 2'31 
Dissolved Oxygen 
(%sat.) 34.4 
Dissolved Oxygen 
(mg!L) ~.~ 
pH (,.5'0 
ORP 
(mV) -59.2 
Turbidity 

~ ~" z:z.? 
Air Temperature 

~·F ":;f 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Fall2008 SW Sampling (1005813.020101) 

Date 06' I tt; I 20(0 Station N~riliier ~ 

Completed by: Checked by: ______,_,.......,.,..,..."&"'":,..-.J,..-<;~"----"'----
1........,.~ .. • (.....• •(:_... 


..,; HUNJlC¢l.?r,·r~ 

Measurement Number Time (sec) Volume (L) 

t .. •4/;5" -zg. 0 •
' c: ~-:- :o..\..l<;:(JM 2 ..... 1.':> '·;iMti(.i .Jt~~~ l-\1.1-! )"{~. '-1M\;o/4&N·\5 

3 4:z.. 7..h,. ~c. 

Flow by Meter 

{.@~:r. ::-{o 1fJ(').fotfilwi1tfi:-- . . ft 

Number of Subsections Based on Stream Width 

Tot,I Width (It) Number of Subsections Subsection Width (It) ' •,.J· ~··ct ~- ...\$.,,~(:.. '.J~;...tl\~l.'-f 8-10 0.2-0.3 
~,_2-4 10-12 t~~-~~ \1 I f1 '.b."Jf,3 • 0.4 

~4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

"1.X. Depth of Velocoty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.01! =0.6TD (standard setting ro~~·, >2.01! = 0.2T£l (TDX2) and_O.B_T_D (TD/2)--.. .... Depth of Velocity Measurement DistihC~ ';.. .0ep!ll'm-vilib'M!Y·Measure\nent 
Distance ~ !!& !!& (circle) from'\ 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 

2 
("' ;"'.It •~.._, ::!.I.. ' ', 

~3 • " 

4 ~~~ ,,;::"' 


5e:-(';l jl 
6..• " .,.., 
7t.~,. .... 
~c. .[ 


9 ~\-~~~ 

10 

/(,.1:' !)• 

11\ • ... ' 12\j t;: -~ 

1~·t'· •
!1

14 ~.. ~ 
.s- AfP.•) ... ··- --~··15 

' 
,_- .•. 

"""'·~. ' r·~--. 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101 l 

Date o6 I l') I "2-0lD Arrival Time \120 
Field Personnel 

s.s.-r~ Signatures ~~ 
SITE DESCRIPTION 

Station Name __________.;_~----'--- Station Number-----~ 

0 0Latitude._.N...____--,._______ Longitude....!W~____________ 


Elevation_______,_.ft Datum NAD27 Photo Number _____ 


Site & Stream Description £~1.( t~. ~L~E:fU'. ~(...A1-I,IL,.. 


Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 Sample1 Sample2 Sample3 

Time 

Water Temperature 
('C) 

Specific Conductivity 
(~S/cm) @ 25' C 

Conductivity 
(~S/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg!L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
('C) 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling (1 005813.020101 l 

Date Df) I l5 !'2.010 Arrival Tim& 14'2.2 

Field Personnel 
 Cldof () / 

.S.. ~TAM Signatures -'~=------f!~=-.::=---t'r---------
T. 'bt2wJr.J lNh 

SITE DESCRIPTION 

Station Name WPfW{? ~fl.. Station Number~~~~~ ·o? 
Latitude_,N_,____ 0 

______--'-- Longitude._,WC!____ 0 ________-_._" 

Elevation,_____---"ft Datum NAD 27 Photo Number _____ 

Site & Stream Description-=--------~-----------------

Surface Water Characteristics (color, odor, appearance):------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( l. Up-stream I Across-stream 

Sample ID: lC:OSE.l2.""SUJ·o~ Sample Time: t<\30 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample1 Sampie2 Sampie3

Check 1 Check 2 Check3 

Time 

Water Temperature 
("C) 

Specific Conductivity 

(~S/cm) @ 25" C 


Conductivity 
(~S/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mgll) 


pH 


ORP 

(mV) 


Turbidity 

(FTU) 


Air Temperature 
("C) 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Fall 2008 SW Sampling 

Date D5 I liD I '2.0(0 Arrival Time UY;;? 
Field Personnel 

S. ~TA!hf 

SITE DESCRIPTION 
£tZ 

Station Name tQw.~ur. £tN.<'%1n' "&..M Station Number .:S:UJ ~OS 
0 0Latitude,_,N"----___________ Longitude,__,W'-'---________:______ 


Elevation,________,_.ft Datum NAD27 Photo Number _____ 


Site & Stream Description--------'-------------------- 

Surface Water Characteristics (color, odor, appearance): -~-------..,-------

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Swin -sam . U -stream I Across-stream 

Sample ID: ~007 Eu2 •.$Llr05 Sample Time: ll45 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check3 Sample I Sample2 Sample3 

Time 

Water Temperature 
('C) 

Specific Conductivity 
(~S/cm) @ 25' C 

Conductivity 
(~S/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg!L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
('C) 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Fall 2008 SW Sampling (1 005813.020101) 

Date c/5 I l.G? I 20l0 Arrival Time \LSD 
Field Personnel 

:s.&~AW/ Signatures --'~....>-:=--t->&.....~-?"i-------...~ 
SITE DESCRIPTION 

Station Name Wfr-c612 ~ Station Number£:.12~~- (>(p 

Latitude . ...!.N,____________ Longitude._,WC!..,____________ 
0 0 

Elevation,______ft,_. Datum NAD27 Photo Number _____ 

Site & Stream Description---------'----------------

Surface Water Characteristics (color, odor, appearance):------------

SAMPLE COLLECTION 

Collection ..... ,~~bottle. I" ""''' . Other( 
{
x; l. L'· 1m /.A· 

Sample ID: 1p.. ~ -~ 0 (, ........ Time: l2CU 
~ 

Field Measurements 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check 2 

Calibration 
Check3 Sampie1 Sampie2 Sampie3 

Time 

I;:~j"' "~ 
.... 

Specific Conductivity 
(pS/cm) @ 25° C 

Conductivity 
(pS/cm) 

1~:) 
Dissolved Oxygen 
(%sat.) 

Oxygen 
(mgll) 

pH 

:~ 
(~~~iony 

Air Temperature 
(oC) 



WELL SAMPLING FORM 
Page: _1_ of __

Project No.: ------- Client: @~ Date: 5'/:ZI/P 

Tas.k: )/'rHpk1C'17 Field Crew: l, &rp...,ttQ~ 

Measuring Point (MP): _-rb"-"'-'C,...--""'---------- Water Level (WL): _,;.'----'-'-'q_,.):_______,_ftc;b"'el,ow"-'=MP 

Sampling Method (see applicaqle calculations below): L<>W f!t.c,..) Device: ~ f\M-;ll 

Low Flow Sampling 

Minimum Purge= 2' (feet • val tubing+ val pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): /;), £ ft below MP Waier Height (H): :;,-;qo;- ft below MP Casing Radius (r): ____ft, 

Three Purge Volumes= 3'[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin} (C) (mv) (mg/L) Conductivity (NTU)~~~e Vol

al or Ll IuS/em} 

Stabilization Lowflow::S:1L 2 tube val or
+1- 0.3 ft +I- 1C +1- 0.1 +/-10 +/- 0.2 +1- 3% S5

Limit 3-vol = no limit 3well vol 

o'l5"J [5-;qrf!.tr,, ~ fWIJ>$'rl; 

I po-::- ~- (., o.o-.. IA:J.r 7.s-.3 7.2!1 -/."/ /.,SO /(l( LfJ-.1 
lot:> b fJ. '?$"" ()_J5" 7. -;I.( 7·.2-'1 A{'-/.0 7·7'1 7s.-:3 /7.9s
lo;z.~ (, 0,()(:; l7.h.g 7.39 ~3:3.0 7.19 7~ G.:8/'·3 

JJoss- b o.cq 2.2 7.t/g 7-3s ;<-{,0 7-&1? 71/'r 3-/<1 

Jot./:!> b o.ob 2.7S""" 7.79 7. $-" - t.6 R.O/ 7.s-l ..7..2& 


Jo.;,""b #-6 o.o? 3./ 7.CP 7-31 b.l & • .%. 7...sh /, '82 

II()0 ./., 9.07 3.2$ 2.3<1 7.33 ~l.O '&,o/ 7b3 :z..q3 

L[P t, o.o/ 1{.:;- 8-?>1 7.3? ;~.(, 9.st? 7LO 2.!<:?2 
1/1.5 6 o.~ £1.& f>·'i b 7.-30 3</·3 g,3'1 7t.t.f /. &,:? 

/[2o b O..o<{ :;,-,;:2_. ~Jjo 7.><I 3:>,7 ~-.s."2.. 73<-/ :u..~ 
ltJ-.s- ~ .Shot( .)..~· fJ.tf! 7, ~2._ '-/1.7 g.o;:> 7M~ :2..u 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or um·ln) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(cal or L) (~S/cm) 

{/'{) b 1?.<>3 &..? CJ,o'( /.:zt'/ Ljtj,'{ 7.:ZJ 77<1 I. l,,_c 

TIME: 1/'-/g 
Final Low Flow Sampling Settings: PSI: ____ Charge: ____..,se,c Exhaust: _____,s,ec 

http:5-;qrf!.tr


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page:..!!:__ of~ 

Project No.:------- Client: ;tiP~ Date: J /:Zt /t <> 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

leal or L) (~Sicm) 

Stabilization LowflowS:1L 2 tube vol or
+1- 0.3 ft +/-1C +1- 0.1 +/-10 +/- 0.2 +1- 3% S5

Limit 3-vol =no limit 3 well vol 

/{PtP &, O.o<{ b 8·6'il 7-.27 LJs- 6..1.,.g 77¥ /, 78. 
II )5- b O.P} (p.J-fo -~~> /._3o '-/5'-:> 7. ,;2 'I 77/ .:4/b 

/1'1.0 b Q.o) /" ./~ 8.% 7-:21 t..J7.:L 7-).L/ 77) .;2. 8(;. 

J/Lir fo o,o} !...~ "?. o<f 7.).9 '-/1. "/ 7-~/ 77t/ /,bf) 
.. 

' ..... 

. 

-

' 

. -~·-



WELL SAMPLING FORM 
Page:_l_ot~ 

Project No.: ------- Client: tv! 0!11 ~ CIVI f~ Date: :> /2-o r~ 
1 

Task: G\10 $,,>"\j)\!'2] Field Crew: L. 'F,),,rh 
.r __} -z., ?~ 

Measuring Point (MP): ~DC.. Water Level (WL): __..:"'...:v:____..J.ft'-'b"'e"'low"'-""M!!::P 

Sampling Method (see applicable calculations below): __\c:o:::"'-'""'---'L~.l.[,o'",.....l'--- Device: pf} /sf.,/f. it 

Low Flow Sampling 

Minimum Purge= 2* (feet • val tubing+ val pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (T9J: ~----"-ftb.,e.,lo""w-"'M!!::P Water Height (H): ____.!.!.ft..,be,.lo,w"'M""P Casing Radius (r): ____It 

Three Purge Volumes= 3*[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, Sin casing= 1.469gal/ft 

. 
STABILIZATION READINGS 

Time Water Level Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) Pur~ Cumu~E(gal Umi Purge I (C) (mv) (mg/L) Conductivity (NTU) 


..(gal o L): (~S/cm) 


Stabilization Low flow .s 1L 2 tube voT~r
+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% ss
Limit 3-vol = no limit 3wellvol 

.,,e(., 1->cG{ro I
J2i:5 Z..5.5" Cc..J (6 10· tt. -z..-so:::. ·~~5".t. \~~~1. C>- <>:Z. 

' j"Z,$0 'l-·:'S s- c.h...,.k (cl ;o,n Z,Z"{'I(., 92.8~/. {!.-{\!.{ 1o."' /t'"'P 
(._.%~dl..,.. be><.e><> 

v '-'"""' '<. 
1~7¢ 2-ll 0 ')5'.1-f{, ~·Lft q t-1' i.j s.s-Q /Z..""l"( 1... ·'l"$ 

i3?o ·?.~o (j ~5' '6' -11-j ("' _z.q I o"'Z.t{ -z. .C(O 'Z.I/'S.. \ "2.'1 I 

r·.ns- ~-'8S O·l """l,oo (;' 2.'( , <>o. L 1-<'>G 11. "!) ·2.2G 
(, ,., 

t<:~o -~-'1q 0-6'i/S I , I ·-> ") (p,l& JO\.·L f_ '81 12-~'1 LX'1 
i""ilt~ l.{.c::>q o.oiJ t.4- c. .4L-I 1:..09 101..-, 'L l.ll I?f. i LSo 
!%.!' 4,1b 6-0l i'i' 7-L-11 L,.l l[ q.f. "1 U..L.J 12S""? 'L- J7 
1~55" L1 .Z.."{ o.o, -z. .I lSI/. (,.1.7 . "15'. <:) f. So (Z.~<;, Ul.f 

'"[,5- ,..n rZ.S'fILfoa Lt2..1 o.o; O•Ol r-..:?o &fu.( 2. <?.! <.f 

iLto.5" lf. z. "if G,D£,;) z. .') "5" 'i:"' 00 b•1b 'f7.4 U .. Co 12:>(" Z·"Z.O 
Continue stabilization readinos on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (C) (mv) (mg/L) Conductivity (NTU)(gal~ Pur~~(gal [(I.. (~S/cm) 

1Lrt..1o ·Lj .It\ 6·05" '-1.15 1.~-z..... ~~.q£.\ "b'O .""1 ( o-z.._. I L.'>i-t 1·0'1I 

SAMPLE ID: _..ci..::<>:..:0=-5"'-"~"'"\N.l!-'l.!f\/lc.:..!..\·\3.._,h"'J'-'O::.cC>::."\_,___---=.t)--l{-'-j-------- TIME: ( l../ S'O 
Final Low Flow Sampling Settings: PSI: ____ Charge: ___......e.s,ec Exhaust: _____,se.,c 

http:ci..::<>:..:0=-5"'-"~"'"\N.l!-'l.!f\/lc.:..!..\�\3.._,h"'J'-'O::.cC


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page:~otl 

Project No.:------ Client: WeiiiD: M~ INOOj 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or~ Purg~('S

(gal o 
(C) (mv) (mg/L) Conductivity 

("S/cm) 
(NTU) 

Stabilization 
Limit 

+/- 0.3 ft Low flows 1L 
3-vol =no limit 

2 tube val or 
3 well val 

+/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ss 

( /.,\/0 4.'5° 6-Dt::.. ~.I t :1 ( (a,'?1 ~l-f.1 I -Z..l Iz.:r'i i .s-:"' 
it..( !-<;' 
( L(Z..O 

L/2Pr 
L/:n 

-:),c>(;, 

o.oG, 

si'g5 
1-1 

~.Z"(. 

I )? .t.( t1 
(..,.7J 
(.,.~(.!.( 

);>~ ? 
aJ. 7_ 

(,(0 

uz 
!l'Z-JU 
f'ZL.r) 

l.e>1 
14~ 

i47.<) LJ ~s 0 _6& )."]~ :i'· £.j~ t...Lrl?' '7'1:- 7 L07 1 -z., :r l-_OZ,_.. 

i !.-('((') '-L l.s D.OC. /..f,Z5 75-J'Z.. (;,.'5o 7"7..7 1..0( !Z'3b \.0~ 

l'-1sc '1,U> O.O)) '-I '5" (.U,· (o.SO '7 '1. "Z.. ( -ll 'zs:z__ 0·~~ 

(t..l'--\0 L.l,l'\ 0.65'" 4 IS'" l.l.f'l.. (.,;.I.JI{ 3'o.• 1.0"0 'c~t-i 1.0--, 

.,;.~.· .. .-~~·~·.' 
·} •• '. J 



I 
WELL SAMPLING FORM 

Page: _l_ of _b_ 

PfOject No,f Client: fr'l<'>'ISQ"~ Date: s,frr fro Well ID: ~ j$1t.Jo J I 

Task: ~IN .samr 1;9 Field crew: -"'-(,_._.'-.Jf'"c.........,b-..:lj'-'i'1-------------

Measuring Point (MP): f '1> 6 t c. e. -$'11\J Water Level (WL): 0 · <@ ft below MP 

Sampling Method (see applicable calculations below): I"V<l flow Device: Pe.('; sfa1-h'c 
I . 

Low Flow Sampling 

Minimum Purge= 2• (feet • val tubing+ val pump): ______ Starting PSI= (Y. WL + 20): -----
Tubing val = 0.03Uft, Bladder pump val = O.SL] 

3-Volume Purge Sampling 

Total Depth (TO): _____,_ftb,e""lo"'"w""'M"-P Water Height (H): -----'-'ft""be.,lo"'w'-'M"'-P Casing Radius (r): -----'11 

Three Purge Volumes = 3•[Pi • r' • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL Pi=3 1415 1gal = 3 785L 4in casing-0 653gal/ft 6in casing -1 469gal/ft f,ilY:tl"\y""l-=- o. 

iO' If.,.- ~ I <3 ~o~{•..fc""l 5/ "'l ;150 \z. .c, I.O:> "Z. 1.."\ lit(a&' ~ •,· 0,<-lz._ 

STABILIZATION READINGS 

Time Water level Purge~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or mi ) (C) (mv) (mg/L) Conductivity (NTU)Purg~~

(gal o (uS/em) 
Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +1- 3% ssLimit 3-vol = no limit 3we11 val 

~ ?.-C7of 0~(1.· 'U( ,.,~, ,•.- """""'' -~<:.c:t/ I~~:ro z_z_ '1lt·'ll ''"''? c..o .... 
<o .'it. Z,.U{.t <o o"t.. r""'

01-(tt I \l t!:' "t.'S '"t , O,.CoLI <tO· 'I' Pt"5"-"2.. (.6• ""\ 

I '1 :),5 1-oc:: 

11111.. o.& 
t84..,- 1,0., +I""' -!{co 1/.{,~ ~-4?... lOo·'3 /(I • I ~75" / 

Iaso r. tq "t. I X 5.1.,-z. It{'J. '2.. '$'.[., J G.:T"l &-~I 
(955" t. 1.1 c,s 1':. w 5.4"'1 1">1•• '5 z...ovz., G./.0 

lq<:)<!) 1,7"'1 6·"1 ~-0~ S.L!~ 1s~. r 7...1,1 ~:;-; ;f. o0 
·'-1~ I. 3/ c; .0$ 0. , l.'i) s.5"r I ~Jr,J.l 3.11 ~~() 1/.70 
["\10 ,_ 3L! (;.()!.{ I, I 7./o'J ~-f&<' I §7.•7 '!..I I 44'l II- 1"&' 

\<11S" J.L/0 G.~:) I· 3 1:5z. <.t.tt IS{. 5' 'Z.SS <t.Ltll l/·t'o8' 
\~1.0 I. LlCJ {j, Ot.t (,) 1-~0 s.(pq ll{Q.(, 1.1.( S" "'Lf'3 lio5"1 

Continue stabilization readings on additional paQes if necessary 

·~-
FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) · (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)Pur1~ c(~~uctivity

(gal S/cm)... 
t? .---"\ &·sz.!soiL L.·Ju c.>. t G ;15" .'>&·) L..l<.. ?5'1 u..."Z.t fG, Z.l 

SAMPLE ID: !005t,\r,) NlBhlo!( - !1~ TIME: f'510 
Final Low Flow Sampling Settings: PSI: ____ Charge: ____,se.,c Exhaust: ____,s.,ec 



WELL SAMPLING FORM 
',... , ~ontinued Stabi~~~\i~!}~frdings

~-.. ; ; ' Page: 1- of~ 
l : .··, \ . 

Project No.:--------- Client: 1'..:'"''/Vt~~~~·~ 

·-\STABI~IZATION READINGS 

Time 
(24 Hr) 

Water level 
(ft below MP) 

Purge Ra~':-v-
(gal ord:l(il~ 

Cumulative 

~~;g~~~-jjal o [ 

Temp 
(C) 

pH ORP/Eh 
(mv) 

DO 
(mg/L) 

Specific 

C~~duc~~ity
·us/em 

Turbidity 
(NTU) 

Stabilization 
Limit 

+I· 0.3 ft 
Low flows 1L 
3-vol = no limit 

2 tube vofor 
3well val 

+/-1C +I· 0.1 +/-10 +I· 0.2 +/- 3% <5 

\·-z..=·1 .,.~ ..d( t·z.. s~ ~\}-~'""\ z..~q.~ ICI.o .LI() t'O -i~ 

i 'Z-5'L o.s-<j 5JC?tJ' 1-
\V::5l 1.-n 0. 7...5' (,L G.Gf·l /LJ9.1 rl..o .P7o U-S7 
I fo'L 1.. 'S,-;::) o, I a l<) lr. :l.? 11,,-1-z... t5<>s "L .., z.. ?3'<"1 Z.G. .Z...'-1 

.. 1 ·•t'•b 

~t'~~~.)· 

' ,, ~-· 

~ ~ ,_ ,, . ' ··-· j ,. ,, '···~F .__ . 

~ " ' 
'"' ', •.>~ 

·-·· .. '"'· ' ., ' ·~ ·-· " ~~ I ,, 

' ':"•} ' 
.,..._:, 

,. I, 

o"_j~ 

.)<¥' 

._...... '·, ·(.;:• 
. ., 
- .• c ... 

'!!)' \ 

,. ... 
'• :.o-·~ . .. ,.. 
' ' ' . 

. ..~:· •' J 

" -
' 

,, 
;-.•. -· -··I 

., . 

-. 
I ,.. ·'· ,, I ·--~ 

., '. . 
.. 

'
. ..• . .• . ' -.. 
' " 

.., ,. . .. •-~ 

\.~ 
,, 

,, ... '• 
'"" ' 

l',;, r 

~·· ... :_. 
., ,... . 
.~ .•' 

·' 
. 

.. 
.. ~-· 
i 'I.. 

~....... ·}' 

'-"'·-· 
·:.._... 
v· • 

-·:s ' 
~--, 

' ' ; / .· 

j·' :-

,.. ' 
"' 

•> 
~ -... '· 

. .. 
-~· 

' ·''•... ~ ... :.· . 
I 

: ··~ 
• '· -· 

I 

";. 

.. .. 

.....\ 
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·.. 

• • .#-•.......... 



WELL SAMPLING FORM 
Page: _L of -L_ 

Project No.: ------- Client: Ma-..5a,. ks Date: 5[<-i (to Well ID: _ME_b.!_d '2-'t 

Task: e""l. \rl 3C!.tt)Dfn? Field Crew: _ _.L,.~S=<J'-"fN:::_M_,_3+-----------
Measuring Point (MP): -----~-'---'="'----------: Water Level (Wl): --~,.__-lr.,~q~---"ftJ!b,.el,.ow,_,M!:.P 
Sampling Method (see applicable calculations below): _L/Q.,_,w~·t_,_fo=w,_____ Device: 

Low Flow Sampling 

Minimum Purge= z· (feet • val tubing+ val pump): ------ Starting PSI= (Y, WL + 20): ----- 
Tubing val= 0.03Lift. Bladder pump val= O.SL] 

3-Volume Purge Sampling 

Total Depth (TD): ____ft.,_b,e,lo,_.,w'-"M""-P Water Height (H): ____...!ftwb,.e,lo,_w_,M"'P Casing Radius (r): ____It 

Three Purge Volumes= 3~[Pi * r2 
* H * 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing-0.653galtft. 6in casing= 1.469galtft 

STABILIZATION READINGS 

Time Water Level Purg~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gat o /mi (C) (mv) (mg/L) Conductivity (NTU)Purge'r;a)

(oal or ("Stem) 

Stabilization Lowflow::s 1l 2 tube vd'f'?r 
+1- 0.3 ft +I- 1C +/- 0.1 +f- 10 +/- 0.2 +1- 3"A <5

Limit 3-vol =no limit 3 well vol 

,.?':', 1 '•dO<i <
l'3<o ?-,&,ot L.<:il.l !t.S"' t cl ..,c;,. t-1...5' ~~~-" 14r1' '-c ,.,/~ /

•
\~L\0 4e.d:. r0,1S' 1:""?... Z:Z.fi. -'< :i?'L1 1"--<q l<f:9.."i{C? r·......, 
.u.
I" liiV 6-eqq,, /Jvr-<:..~ 

;;/lt.(UJ" ~-e.sr 

IL-f'Z-'5' Dr.oz.. .. Ll 8,'1'8 Ic. ,(,z._ r(.,'l.L.-( ~·~"\ /2-4 0 II 4~ 


\ 1{1.-(e ot..;cz.. -z...o )t-,lJ'(p IL&l) ~.((;.\)',~ 1S"7 I Z.'-1 0 L(, \t.; 


ll-\ 1.1 ~ q,o'2.... a-a::.. 1..'5 l-?1 l(..,:t( f (,t-1_ ct "l&a /Z)J l-l.l '{ 

\41;0 't .o;; "\ /(.$".~( ?__'7 I 2-Lt<,.. ~,!-I'{2-~ ~->5 r ... ' l 

(4-!)5 '~ ,00 0.6< ')_c> lAI-( _(,_ ;1'-f JC..L-Uf "7,(~ rz<-r<:; 'L:rt..r 
<Sec ct,Cl 0 .c::.t;' '$-ZS' ~].O(.. (, ."'1 3 t(.,5, z (., .<>.. ( I?..<-( I 3.'3/.f 
\£'D'S Dt,de. CJ.cS ~-5' );~ (p ,1/ !(.,"}.L.( (g .G,"'l I Z7 4' ).Cl\ 

c$ro Cl.oo 5.8 ~.15' u,_\'1 IG.h lt-,;1(., cZ<{'f ~ .\"5 
Continue stabilizalton readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPurg~
(24 Hr) (ft below MP) (galm /mi (C) (mv) (mg/L) Conductivity (NTU)Purg:~l

(gal o (~S/cm) 

rsz.~ 8-4~ <l.C'5"" '-1.-7 ?113- r•.d'K- r6'1.<J C:.-5'3 IZ4(. vw 
SAMPLE ID: ---'1'-C.C__::S'::...G""~-'-'W'-=f'I\-'-"-K,_,b)'-'L:C::...'Z-~-'['-----=0'-+{'f=.:________ TIME: _.!.,;(S=--y'-"~>L---

--:- .. 
Fi;;al;i)cw Flow Sampling Settings: PSI: ____ Charge: ______,s""ec Exhaust: _______,s""ec 

...r-..··..' 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: __::::.._ of 2

Project No.:------- Client: f'l~ $a,d:ol> Date: ${<--1 IC<l WeiiiD: Jl1 ~i,jO'Z. { 
STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

Coal or Ll (uS/em) 

Stabilization Low flows 1L 2 tube val or+1- 0.3 ft +/-1C +/- 0.1 +1-10 +J- 0.2 +/- 3% <5
Limit 3-vol = no limit 3 well val 

y..qq ().O) ~..:L 2..f$15 ""%.1< (~.'54 /(.Q.L G. .55"' i2A1.. (."').y 

(SzO bJ'1'! Q.,Gj' 1..1.'-\ if.! l G,;?;-, rS'1,0 / ... -<;"/ r<wr 'l.../2.Li 

;$'_~:>_ ~.c;~ c;.,cs L· ( "1l'\'R G,~'&-~ fsq.o t> S"J l<..J'~ z..;z..c 

/ 



WELL SAMPLING FORM 
Page:_\_ of Z.... 

Project No.: ------- Client: Mot\SON~<l Date: ---"~_,/_,_n,{"'IO=--- WeiiiD: MGN<Jz8' 

Task: (., W 5mYip j-,,.J Field Crew: _,l,_,,'--\f:'-'..,""h"'.---'~"1---------------
Measuring Point (MP): T' C. 	 Water Level (WL): (, .)-z... It below MP 

Sampling Method (see applicable calculations below): 't?"'tje. ;- 5<>-IM~(., Device: ft't'•Sf<>(f;.:. 
Low Flow Sampling 

Minimum Purge= 2* (feet • val tubing+ val pump): ______ Starting PSI= (Y, WL + 20): ----- 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): Z, I It below MP Water HeJaht (H): ' It below MP Casing Radius (r): O,t1l. tt 
>ll.l'l•(.l~t•.p ..l•loll\ ~, ....~!} jj•"f• 't< : ... 

Three Purge Volumes= 3*[Pi • r' • H • 7.4Bf-1·<.. ' 4 <1 ~ if5.o' gal Required Run Time: ---'min/ hr 
H= TD-WL, Pi=3.1415,1gal = 3.785L, 4in casing=0.653gal/ft, 6iffcasing = 1.469gal/ft 

lt.p. 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (It below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)~~;ge Vol 	 c~~~uct~~ity

al or Ll S/cm 
Stabilization Low flows 1L 2 tube vol or

+/- 0.3 It 	 +/-1C +/- 0.1 +/-10 +/- 0.2 +1- 3% ss
Limit 	 3-vol = no limit 3well val 

11)5 (5{1~ {."" . '?,.7. 

~0~ i '?S(,. ('f\-ecf.:.... 	 IS·S (d· ~ 'Z '"C-Z.O '?:!. 5'l T'I'Z.L. f..:l·ol / 
,~..;,,oC"j;""J ·t'"t~.s(Pt 	 7-&[. .., /ro 'Ll:.c?•03e> 	 ccd 1'11'3 Q,<e;z_ 

-,.Oj },>'h'k >:$'')<) lc~·L 
~ J\OC. check f6. 	\ !;" 'c ><:J 
-~ \io5 (,...\ 

1(7_~ "lr 
//3P 7. 7

1 

I_ l' G.. 7~ If.."" ').t-/3.{ /.'18 /3$7 2'· .., ..., 

~~~~~ 1.~\~' Ql.~":>~ \· "'\ (,:15 ~.I<._ l-3-:l ?, 'Z..I"' '':1 $"~ j-. 'i ;,

lt-7-t) <jJN L) \).''15 C..r1 Z-5"/-Z /.1'1 I J'S~- 4. "1<:., 

i).90 '8, -vu o.~'"tS: B . .2,- C:,. '3'-1 &. ;)p )"!>i.'/ i3~-1 '/. G.~-
I'Z... {o f',o,-;, e..o·J' -s.?o 1(,;)':1 (...z.-1 z.so.d '!.,_.03 1'35".3 4s:z_ 

Continue stabilization readings on additional pages if necessary.• 
FINAL READINGS 

Time Water level Purg~ Cumulative Temp pH ORP/Eh . DO Specific Turbidity 
(24 Hr) (It below MP) (gal o l}li (C) (mv) (mg/L) Conductivity (NTU)Pur~~

Coal L 	 CuS/cml 

.\Z.-76 l.C'l Oo(, 5. '3 (,;,.90 C,.z.> 7..7...7 .'?__ (,l((_ 1>4> 4.>( 
l . 

SAMPLE ID: . ·• iO'J.:fc:;, W/\.tl}l<-0 <2il,\( - t..J /'F TIME: _..!.I.:::'Z..':....!l.p:::___---' 
' ·~ 

Final Low Flow Sampling Settings: PSI: ____ Charge: -~--s,e,.c Exhaust: _____,.se.,c .J. 

i 

··. 




WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: ~ of 'Z--· 

1
Project No.:------- Client: __M....:r....c1:..:1~:/."'~"'IA-If-"o'-- Date: s-/r:\ (I <9 M);Wc>z....yWell ID: 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gala~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(oal or!Lil (uS/em) 

Stabilization Low flow~ 1L 2 tube voT or
+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% S5

Limit 3-vol = no limit 3wel1 val 

11·<:) ().<)"'\ Ll.~~ ( ~, ... l.n 4Jf':_•-z...c~ , ... ~ lr ."t- ! ·z..~"l- ! IILJ:t 

1't. 2.c> 1$.0 C)..C.'i '-!.(. '-· ~~ 6 ;2~ J:;$,(:, Lt,;;t 13'-17 LJ '{""'{ 


t·HS" ?-c c)<'.)~ ":::- It:. 7,0 (v- 'Z.Z.. -z.z..2'.d f.:.-~"\ i ~'1 {-, 4.5"'-t 
(:!)_0~·~-.c) '!.a ::;-.~ I( ...."\0 .... ·<:...~ <':"2.1.1... j. !..(z_ !3Hs:· 4:Ji 

,-·- <;• '· r) f~ \ .•., ()<:"" \ ,- ... ,.. 
~. . '· )..'•, -\ ·~I .. ." I -. ". . ' ·, )·:' 



WELL SAMPLING FORM 
Page:_f_of __

Project No.: ------- fl4a>-t5C#I'I ./.... Date: s-f~c. (.a. WeiiiD: !'\ ~l<)O""?~Client: 

Task: <;\W SS.... pl.'n.,;J Field Crew: L. ~h'"9 
Measuring Point (MP): __4(_,---'B::._cC:__________ Water Level (WL): !:=> · II ft below MP 

Sampling Method (see applica!lle calculations below): 1_.,"" r-l.o"" Device: )>" rr':;fq (-~ J<:... 

Low Flow Sampling 

Minimum Purge= 2' (feet • vol tubing+ vol pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ----"-ft,be.,lo,wwM=P Water Height (H): _____,ft!.!b,.e,lo,.w_,M~P Casing Radius (r): ____It 

Three Purge Volumes= 3'[Pi • r' • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or~ (C) (mv) (mg/L) Conductivity (NTU)~~:g~~ IuS/em}alo 


Stabilization Low flows 1L 2 tube vol or

+/- 0.3 ft +f- 1C +/- 0.1 +1- 10 +1- 0.2 +1- 3% <5

limit 3-vol = no limit 3 well vol 

1~lo (0-11 beTcw, b~ 
J I

1'81;') iC.-.b-4 
, 

'j,l'? -r . .::.z.. "rf.s /C>-; > Z<."'jo 'irA .. 
i~·z:.:>r~z,~ (<!> -<c.<t G:-{ l. II G.J.,.<:, '(f<;,,(_ 'Z.'Z'lL. 'j3o 

l~:k:> fa.(<::> I. 55'" (q :z:-l (o.<r,"3 j /7. '· I.''H 'L-s~ 7'1,1 ( 

1~3'5' iO.!C (, ,f<l. k..$"l f )"!. ,1-j l,ygi'¥ "- :3'~ 
j'~Lj~ Io . -rc:. 0-11 1....0, i (~:>~ (,.. 'lD /O"lJ~ 'i 'it,15 72~ L'{.97 

1'2J;P (C). <C> 0·1 ),iS' (o,c'f5 G, .(s,(,. II i'.O 1,'84 ZZ"t( 4.12. 
ii'55" lr:J .(d 0-1 3.<;.. S-9"\ 6> .f.:.S (\"t.d ;.:S'g 2...2-"l'\ z...:n 
i'ioc· iO ·icl ~.0'9,. L..l, a ·S' &".")'{ &, .(.,{,., r'l'?-5 "),/..f3 7..3~ tj,.;?"r 

&;? .. ('.I~ ·-z.70(,~~-c.S" (0 :") CJ u.s- s.--n (, .(,"'7 t'l..0·'-1 7.5'2.... ·V1) 
~"1~~ io~t·~~\Dtv'\5 c.- litec:'t< r; 1.0"'1. ·z..n;2.. c.il<',d' .c. ITI'{n"'.l e; .. o 

'J 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water level Cumulative Temp pH ORP/Eh DO Specific TurbidityPu~(24 Hr) (ft below MP) (gal Umin (C) (mv) (mg/L) Conductivity (NTU)PurJ~
(gal r L (~S/cm) 

,~.,-s- (c). "'l~ 0 .c><;. l-1. s &k7 1w,L, •-5''- -z:>; 0 c;, "L ."1.!>
S·T'I 

TIME: __l:..'..:.\.:::l.Ac::.____ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____,se,c Exhaust: ______,s,ec 

~Vet-'/ W\vd~ ~e<r ~;\Sf (0 "";"'-J 0f..pJ~~ 
('!Mp{:<!...d.. 'iA)ctf~,....r~ ~(vw- .f{,...,.. ....e.(( c,~ i~z:.~ ·~... J \~'-'~0 t ~''"S<-< 
nll'"-'a.J ,'pfJ J..... r-oJ.·/1 Ll;,~-""' -LK-:~"' ""'""Mi!.. ~- J· -~ 

http:l:..'..:.\.:::l.Ac


WE:LL SAMPLING FORM 
Page: _j_ of __1_: 

Project No.: ------- Client: fVIoV\S.ul!! /.-> Date: wen ID: M13W o'-\~ 

Task: GIN :Sa.,_,p(i:J FieldCrew: {.. F...l-.-\ 

Measuring Point (MP): _ __,"'"_,e>=L__________ Water Level (WL): () ,1.-f S: ft below MP 

Sampling Method (see applicaole calculations below): IOw !'-(c..... Device: t' er-; sto.l tl<

Low Flow Sampling 

Minimum Purge= 2• (feet • val tubing+ val pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): ____!.\.ft_,be.,.lo"'w-"M'"'P Water Height (H): ____.!ift_,be.,lo.,w'-"Mor:.P Casing Radius (r): ____ft, 

Three Purge Volumes= 3•[Pi • r' • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or mi (C) (mv) (mg/L) Conductivity (NTU)~~:g~ii:';) IuS/em)ala L 


Stabilization Low flows: 1L 2 tube val or

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +1- 3% ss

Urn it 3-vol = no limit 3 well val 

({...of' G."( s- ba-"'P.. /!1 ... "><> 

i/.o I) a. lO """'' J o. '{, f.s,.Ct z ~."1'1 17.(."" vis- IIG. ~;1(., 


j(o lO ().'11.-- S'·l<i. £'. <.f'l I <t 4.<;. \,(,(. 1&~ 0:..'4. ( 
\.(, 7.- s-. 0-'1'1 o. \ I. z.S s.n ,.;:.z.s 1"11-l 1.'-15" 1;:::9 G...v.. 
IG,~o 0-"l;, Q.C"\ L1 ~-'1~ S.IG, ((,1.5 t--z..X lSi 1..( .'ill 

J(, ~s es .'1 ~ {).\ 1 ..-z.s {:; >41 (5'.5:5 1S(...•r \, "<...Lj ~r w,f.J>fr 

j (, 40 ()."1 S' <?. \ ·7_~15 s.-s:&, 5•'-lt. i S'3.<t f,z...-z._ 1~1 ~-c.n 
j(.'1S 0 ·1"1 0.\ '3, '2.5 S'.S1 ··S.&\K 'I 1-t'\.) i.\1 li.o Z..-<•> 
ll..SD <""• .I G.·· 0· ( '3.1S S,f,o L:, .;)~ (tflf.C \. q llo I 1..-'Yll 

,-g,,~ll.ss 0. "l {., C>. ( 4.~ 5-l..os £".(.Lj \,()'-1 !?.) 'l.. '"' \ 
i I 0<::1 (?);'l (, C,, II !.i 'b'o ;'5'.;}) ';•lo"' t~'J:<?; <V-"1<1 l&q 't·oa 
110'\ 0 ,, "" 0· ,, 5',1.{ ~-1:.1 f:::-"11.1 c'l..'i!,S' o.'~l t(,,) 1."'n 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

(~·.s- <:<! "!"1noS' onG:, o.q ~'-[ S':~'? S.'7"f t(o-::- /-47 

SAMPLE ID: _ _,\""Cf:.:.::=>:.::5c:.c-U=.:"~:.:.kl.=...fii-"'~""1/..::....::VO'-'!.j..._}=_-_.:J=..I..]jp~------- TIME: i(d"J 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____,se,c Exhaust: _____,s,ec 

http:fVIoV\S.ul


WELL SAMPLING FORM 
Page:_/_ of L 

,'v\"'.1\~q.,+c\ >;_b"ilr:i>Date:Project No.:·------- Client: 

Task: __G_,_,_\,0"-"-_$-'-"'-'-"''-'11"p-'-l\-'-"''-jl-- Field Crew: . L... V '":' \,. t '.e, 
Measuring Point (MP): __.r.-_,_1...:0:::.'_r._--------,--- Water Le~el (WL): _ _,_i·:c~~-c-'6"----"ft""b"'el,ow"-"'M!CP 
Sampling Method (see applicable calculations below): _ _.l_,o"-'..V=---·:r:t_.{.:::o,_.,....=-- Device: •?"' I'; "S ~"' f.h < 

Low Flow Sampling 

Minimum Purge= z• (feet • vol tubing+ vol pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = O.SL] 

3-Volume Purge Sampling 

TQtal Depth (TD): ----,---ft"-b"'e"'lo,w'-"M""P Water Height (H): _____.ft!..!b,;e.,low"-"'M"'P Casing Radius (r): ____ft, 

Three Purge Volumes= 3"[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing- 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge& Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or mi (C) (mv) (mg/L) Conductivity (NTU)Purg~~(gal o (~S/cm) 


Stabilization Low flows 1L 2 tube val or
+/- 0.3 ft 	 +/-1C +/- 0.1 +/-10 +/- 0.2 +/w 3% ss
Limit 	 3-vol = no limit 3 well val 

'}656> 	 I. s""Y 
lutft. 	 I ,<)CO 

I(.,")] 'Z·7..1 	 0 ·'L.f'" 'f' .<'""'r:J C?s ZS~? 9.0 1 .3"'1 y :t ;8q 

l'"lC>~ 1. Z.l\ 0.~=-t ?,f) ).4> ~LfZFJ '/.. 'l '1 ~) Z..:j/ 

0 "'' 


f!IO I z.z..c-\ <? _c:>Z...., 0,. TS"... '1>. <. s- :>.S1 23(.;%.. "1·11 3Frt ~.(/ 

Ill') 	 1...-, z.c.; o.c:::."f'~ o,~·") ~.<II 5'. 1•• <:z.~.o :,y:,- r'io 'f.c;o 
t"I"Z...-"' Z--. z. '\ o.o"3 1.o "i·'-1 I s-. 'I~ Z:z '- 7-~5" ?c~ I Z~o? 

J1~5" 'Z_ j "2-Cj <) n] I.!) 1-?-';? ~A-r- t, rS. r T<Ol/' S"C"l a 236 

,, ~~ 	 "[. "( 5" (i.. a J. t:J'· r~ :st.:> (..,.C'\ "LI/.(. "1 .Lfo ?'i'G. i. '<t ( 

"Z-27.. (j o~ '"(',(,"~ (,.l"l. zq;,.L1 /. 3z.._ 1-?z-,.113'5 ..... l.'i \Sl·') 

171.(o Z.-'ll..j , .f''j 1.$'5" ~.::.~~ c;,:z.. ~ (o:>.l;l"' "7.J'I ~s~s (S? 

ll4) "Z' '1..tf o,of l.l 'l.?<D (p:z_q tcn.s- 1.51 'J';L; t.n 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water level PurQ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal c..k!g!i (C) (mv) (mg/L) Conductivity (NTU)Purg~J$,

(gal o 	 (~S/cm) 

1155" t... ,7..-'-~ C"J,<::)3 -z_,c) "j<Zt-j G,:~· I"! ).5 "l.'J"Z.- $"1"1. 12"1 

SAMPLE ID: --'/c::O:.::O:..,;~~((,_,_W=.!.M....:..:!:.fJ=:::W:..:cff"""'"~--_,V::::..ufr:.._______ TIME: _ _,_r..,[l_,{O'----
Final Lew Flow Sampling Settings: PSI: ____ Charge: ____s.,e"'c Exhaust: _____.s""ec 

http:tcn.s-1.51


i: 

WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: C of L 

Project No.:------- Client: _!_~.:.o.:_"':.,5:::C>:.!."'-'-~"'-"''---- Date: _::.5:...-J.f.:.,_c;_~_/.:_1"'__ WeiiiD: f-1 i"SW o'?) 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)~~;ge ~~I c~~1uct~~ity

al or L S/cm 


Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +I-1C +/- 0.1 +1-10 +/- 0.2 +/- 3% ss

Limit 3-vol =no limit 3 well val 

7_,, 't] 0~ cJ} _,11 So I. 1['5" ?:z~ u.Ju \'\5 7-}<cl ]?· t-s·> 
rr5s- -z,,"l.C> o .. o1 I .Q ).l'-f (,;~..., :cg.z- 1-n.. sl"\ (.(._'1 

1"'?.5., z.~.:.J~ 1L.IL~1 1:?·03 'Z.. i¥.<"• ~-&.:: lfff.8 1J: c!T . 

-

f; 
·'-l' 
,f!_, 



WELL SAMPLING FORM 
Page: __j_ of __

Project No.:------ Client:,11a,MtJ')l) Date: £-/1-11> WeiiiDA!/3/.Jt>t/7 

Task: (,w .f~/~t; Field Crew: Yf?e,N!_ /.J?p..J;Jt:~ 

Measuring Point (MP): 'lo C... 	 Water Level (Wl): p, g ft below MP 

Sampling Method (see applicable calculations below): t.Q...J /l. o..J Device: j>£Jtllr.S~ I.Z(. 

Low Flow Sampling 

Minimum Purge= z· (feet • vol tubing+ vol pump): ------ Starting PSI= (Y, WL + 20): ----- 
Tubing vol·= 0.03Uft, Bladder pump vol = 0.5L] 

'·. ~....'1·~- ' 
-. -•• 	! 

__.!; •. t:.l \"l~'\':, 	 \ :s.?: 7-~ .. ·• ,r.:;:-, ~.I(;.,I;. \\;:.,;~"EIILIZATION READINGS }'\. ~~f\~ 


'\.., ~- !, \r\ _\. \ 

Tim~~ · ·Purge Rale" 	 ORP/Eh Specific' ~ ater\ ~ft1>ever" Cumulative Temp pH DO Turbidity 

(24 Hr) (ft below MP) (gal or('(i>nin) Purge Vol (C) (mv) (mg/L) (NTU)c~:~ucl~~ily
leal or L\ S/cm 


Stabilization Lowflow:S1L 2 tube val or

+/- 0.3 ft 	 +/-1C +/- 0.1 +/-10 +1- 0.2 +1- 3% <5

Limit 	 3-vol = no limit 3 well val 

lfs>rP eft'.._ 	 ?.t>J/ .:2...22t:: 3.Pb, w~ 
,..~~ ~£• 

//,35'- ,o,g 	 /.g..; t)PW, _.,II~$~ 	 ~ ~"""".D 
/fs.'-/J:> p,q,- ~ "·>- '1./J... {,,7'-1 --17'-h:<. "J,.oo 0,5l>7 >?.l? 
~~~ a.f7 0,13 /.zr 1.-{,() (,.'8 0 ·ll{7,)... ).t>~ ~I> .24.¥ 
/7.«? 9.'l7 .0./_3 ~.PP J,. '17 /,,1P -/C(,,() /.If ~L{'li 12. 3')_ 

-I~/7/' !9. of'? 0.} l/.oP L/.9/ (;,. 78 /. '17 ()$~#&> ~ • 
/7J).t? vo.q7 a/ .r.~ l.{.~rr v."J9 t'U.Lf. 1.77 o~t.. 7. ~g 
173P c:>.tl7 0,($ (,.,u- Lf,f(j (p.~ ... zf"·" /.!>~ ll'/9 sA.o.:<?.-. ~ 
17tfP Oclf7 0.{ 7.~- "/. ,~- ~gg -17$,(, /. :!>/ 'f?$ . ¥. 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

loal or L) IuS/em) 

/St7> O,'f7 ().•8 lo.7t> l.{.~7 (,,g( ~~·'- /.t( '-l"!g "/.s-f 

SAMPLE ID: ---------------------TIM!;:________ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____,.,se.,c Exhaust: -~-'--"'se""c 



•\ 
WELL SAMPLING FORM 

<?.\ "'~ontinued Stabili~n Readjngs·\·,- <. u, ·,f-V:....\V.'.~ Page: __ of __ 

"'(!.o\•·•t-t ~"\ r.:,-. "'-• ,_,·-: ·> :-,.~.('"1.__:.~ -....L.:l_ \N•)
~- , ..... ..I.~Q..)t~'· --~'"!:.,;.~.:.\ \. -...~ ~- '-,y. ~ '\ 

Project No.:----..--.,...-- Client: Date:-----~. _,WeiiiD: _____ 
~ ~:~ ..-·'~\ 

...... , ' .. 
.. -'·-~ ''><.-r-' \\:•\ STABIL)i!:A'fldN' READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (~TU) 

(gal or L) (~S/cm) 

Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +1- 3% S5
limit 3-vol = no limit 3wellvol 

17s'lt> o.f/7 o,.g ~0 3.'17 ~g -1>7. lo /,/L/. "' c..;qJ '{,(. 7 
~. 

17>"7> ().4}7 O.lf &.::.>- '~.10 t.. ill -1$"1.1 /.;; .,., 1./'l'f : :'/.£/8 
/it?O o.'f7 0.// 't.t 0 -s.~- (g,~7 -It/?.} /.[, ··,s-:-oo '-1·~-::> 
I'So~- 0.'\7 ,9.og 'fq . .,o <i.n '-·'II /~;l.L 4fllf! L{,S""( 

J·''IJf:llo CIILll1 '- ~.!.!> tP. '!Yll ,;2(),113- - ~·'-¥7-· 'I ~,2.J,f 

e- "'~ IZ-.P/7. & e,ofc_ 

\.. ··~ 

..... ' 
J ..t....~ ---.. .. ~··' 

• ••• <;..- - ....... ·-- c 
·-...,- -,. .... --··"~ 
( ' .. r'•(l ~ !"-\..~- {'.Q_' ~' _(I 

.,... -. ..... J . .-~' (",., . ,~, \ ,.., ··.\' ~ .... ' <:" \_ r' .; "' ~ 
\f. \ ~-:>\- ·-~-- •, ' .._\J 

..... .. : 

··f-'---t---+---+---+---t--t---t---t----t------l 

,. (<''-,.:. ';): l!lo. ' 
\ . r:__...r:. '"i .. •...\ " ... '-'.•. 

--·~ "' ;I 



WELL SAMPLING FORM 
Page: _i_ of __

Project No.: ------- Client: /f?0,?4tJTQ Date: F- ,2:>-.Yo 

Task: ~L.:z:H;? Field Crew: r. ~-~ 
Meas~ring Point (MP): -~~//'-'------------ Water Level (WL): --L/~.-t-/_____jft.ub,.e.,low"'-"'M!!:P 

Sampling Method (see applicaole calculations below): l..o...J ~to..J Device: j>4f'I.'I; .f>v&tf 

Low Flow Sampling 

Minimum Purge~ 2' (feet • val tubing+ vel pump): -----"'--- Starting PSI~ (Y, WL + 20): ______ 
Tubing val ~ 0.03Uft, Bladder pump val ~ O.SL] 

3-Volume Purge Sampling 

TotaiDepth(TD): /Z.LftbelowMP WaterHeight(H): 1-/ ftbelowMP CasingRadius(r): / ~ ft 

Three Purge.\folume$.:0 3'[Pi.'. r" • H • 7.48]: , al Required Run Time: min/hr 
H~ TD-WL, Pi~3.1415, 1gal ~ 3.785L: 4in casing~0.653gal/ft, 6in casing~ 1.469gal/ft 

STABILIZATION READINGS 

' Time Water Level Purge Rate -' Cumulative Temp·. pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)Purg~~ c~z~uc~~ity(oal o S/cm 


Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +t-1c '+/- 0.1 +1-10 . +/- 0.2 +/- 3% <5

Limit 3-vol = no limit 3 well Vol 

! (/!(_f/9$>- Y$1 17."3 <t." :2"?.1.1 >J. -ste.J!!! t:" l'-/1'1- ,j_:J_p

e..;.,~.5~0..2 /9.SIJ 

Jo/o d-;tr.n.L> Pv,u!Jt ;.x;ID-.1 l't.o~ 

19).17 o,g J,o ~-.;I)- (_,.J;.. -1'1.2.,) !.qz .iilt"'J& ,;2' ,}_, 

'/17~0 513 0./<j :2A '{, dfJ {,.(.,/ -Jpg,,- l,;2..31 ).9'1 _s;.g3 

;/Pt-/P 5.7 (),/( t..{ >-!o~ {,,b:J - lb b.3 .;l, 7/ ~ tf. '11 
/fJ..>--rJ q,z lo./J- S'. :1 .<,-, ft,O {p.(,'f - 1.5'1: ''1 3.17 L.Jr?3 :> . .:tJ.

.;.;trP lt. 3'---IJ(), /f f,;Js' 5'· {ll {p,?J__ -1'61-3 3 . ...fO /,;Z, ~s-'e 
/1/0 /1>-~s. ()./3 7.> ..;-,q1. {,.6f> ~ .23/.lj .3. b'J_ c:-n.. /O.,> 
ft)-o I'/, Lf1. o. tl g,e:, ~.0;)... t...{A -~3?.8 3. ;,.-;L_ s·og /;?.. 37 

/B_(J /:),3/ 0.1~ lj; 7.> (g.~'-{ &·(.7 - J.33, I >:&7 'i7<> 7'.<(6 
II!Yo I/& -.>o 9-13 II (p.3/ (p.9o ):>/' '-{ 3. &'b L-/8'1 .s. 3g
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) ("S/cm) 

c;g'{b /'-/,:) o.o'-{ ~1,7/ 5'.~9 {.,.tj;l -.8>.7 >g.,zo .28~- Jft.} t 

Final Low Flow Sampling Settings: PSI: ____ Charge: _____.,sec., Exhaust: ----"se,c 

http:F-,2:>-.Yo


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: __ of __ 

Project No.:------ Client: ~~ Date: 1>/iiZI/b 

"v~ 

Time Water Level Purge Rate Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)~~~~:~ c~~~~~~~ity 

Stabilization 0;o~i~~t \ 2 tube vol or +/- 0.3 ft +/·1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ssLimit \ ~~~~ ~ 3 wellvol 

IJi?O ltJW/7.z~ 1,2. ( r,_._qs-- (p,g 7 -.230. I f.'J'J- L/,J fj 
)/,z.t/lo o&'O 1/.J.. ICAL. ..4 ;so .., I:z.zs;~ "'·'7Y '7:1' ld£. 

I~ ~~-~:' I;1-!1~'-
L$.1 J:'/, £1. "'""/' 

lOX3'~ ().')._ II... lr.?g lr?'~3 - &"·5 (;. <!_'8 1:9'18 :>. .i>i?v-~.' 
Ir?SI{> 1'/.:L 17.§3 1-.2.>- 15'"'·~ l~,q.> l-gg.3 b'l.8 LfS".5 Ito.?(, 
~d 

/ "':.s o.or )J,ji'/. '1 J"; '9 {;, :p.. -:B.>. 7 }?,;]..o :28> ltll. :sl 
~---

.. 
. 

. .-

. 

. ... 

.. 




WELL SAI')'IF!LING FORM 
Page: _J_ of ___1_:::: 

Project No.: ------- Client: _ _,_fl1_.o=..o..,.:>a.="""-t'-'o"'- Date: !""~1 fo WeiiiD: 

Task: ~ltJ 5Um~\',..,J Field Crew: _.;oL"-'--_._"F_....>_'-_~'_c;coji-------------
Measuring Point (MP): TO C... (pvC..) Water Level (WL): _J.l"""'-'''-'"t"-'~'-------"ft"'b""el""ow"-"'Me:P 

Sampling Method (see applicaole calculations below): ~"rye, r S'a...~fe Device: ret-:stc. I±i<.. 


Low Flow Sampling 


Minimum Purge= z• (feet • vol tubing+ vol pump): ------- Starting PSI= (Y, WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): _____,_ft'-'b,e,lo,.w_,M!!!:.P Water Height (H): _____..!.!ft_,b,.,el,ow"-"'M"'P Casing Radius (r): ------'11 

Three Purge Volumes= 3•[Pi •? • H • 7.48]: al Required Run Time: ___min/ hr 
H= TD-WL, Pi=3.1415. 1 gal = 3.785L, 4in casing-0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (C) (mv) (mg/L) Conductivity (NTU)(g~ ~~~~~ IuS/em) 


Stabilization Low flows 1L 2 tube vORlr
+I- 0.3 ft +f-1C +/- 0.1 +/-10 +1- 0.2 +1- 3% <5
Limit 3-vol = no limit 3 well val 

i!OO C.-1~ 
tlol - ~ tJ 

/1:22 ?.'!o 0,/ &.7g r,. 71 I:Z6. ;1.. "ff-!o 1'9.3 (...::.--z; 

liZ. '1. }f./5'" (J,o'{ . (}.5' (..~-'! (,. S'Z.. \~.) 7.~ 0>01(, f.._'-¢ 

I I.S'~ ((. 3 Dos-1- ~ 5: QW\r:J!v:> Ipi; t /-.,
' 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (galor~n) (C) (mv) (mg/L) Conductivity (NTU)Purg~{f3j

(gala L (~S/cm) 

/I"Z..'r ~-' S"' 0·6 8 G·S (.. ,:.-p &.-5z.. i1G,.'3 7.rS~ &,qt.: /-'-to 

SAMPLE ID: _...J\_,o'-"a,_·.L5J..:(1:l.l!oOJ\LJf'luol"Iuillul_,O'-'"Jo"'~-__,"\..l'-t'k"--------- TIME: _ __,I.L\Lj__.,O«-___ 
' Final Low Flow Sampling Settings: PSI: ____ Charge: ____,se,c Exhaust: _____,s""ec 



WELL SAMPLING FORM 
Page: _l_ of~ 

Project No.: _______ Mo.,so ....f-o Date: ~51'-1-/r."-z"'-1-{"'1<:>,__ WeiiiD: ftl16bi1QiClient: 

Task: ~bl Sa.,.~I;J Field Crew: ___,L,_,'--'--f.,J.""""-')=t------------- 
Measuring Point (MP): --~'-1,0'-'(_=--'(.._P:...V::..:G-),______ Water Level (WL): __"'5..::_"1.=,0:_"3=.__ ___cftub!!!el!!i.ow"-"'M!!:P 

Sampling Method (see applicable calculations below): _,_\''-"bo.---'-:'-'le'-'r-______ Device: ------- 

Low Flow Sampling 

Minimum Purge= z• (feet • vol tubing+ vol pump): ------- Starting PSI= (Y, WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = O.SL] 

3-Volume Purge Sampling 

Total Depth (TO): ____-'.ft!..!b,;e,.lo,w"Mw::P Water Height (H): _____!.!ft_.,b,el,;ow"-'<M!.!:.P Casing Radius (r): ____It 

Three Purge Volumes= 3•[Pi • r' • H • 7.48]: al Required Run Time: mini hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gallft, 6in casing= 1'469gallft ---' 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conductivity (NTU)Purg~(fJI

(galo _Jil§/cn1). 

Stabilization Low flows 1L 2 tube val or


+/- 0.3 ft +f-1C +/- 0.1 +1- 10 +1- 0.2 +!- 3% <5
Limit 3-vol = no limit 3 well val 

id:b ')1\,o~ 

\116 "')<t,U.. o.l 

WeAl dru k k> "'L <.d1 b:J~J' \hJq4 v,_,..,J ;s ""gS ~ l:k.e(, s/o.,nc;" ij. .L 
'J <) 

l/1 b~fl+~ ~" t~ c.c hde.ns .l~ 
.. 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORPI'" - -Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) ------fniv) (.;;'g~L) Conductivity (NTU)~~~ge ~~Ial or L ("S/cm) 

~ ---------..----
SAMPLE ID: ~ TIME: 

FinaiL~s:PSI: Charge: Exhaust:sec sec 



------------

WELL SAMPLING FORM 
Page:_,_ of~ 

Project No.: ------- Client: fi//oa'Sa.Jo Date: s/<...zf.o WeiiiD: JVI i1W II Z.. 
1 

Task: G. .\A) S""' 11111 ~ \;.., J Field Crew: _ _:_:t:_:_. .:...F..::w[,'-'-'-',....;.[:}:J--;1_ _c,_/..:.·--"'/?"-~="""'-"-;":J'-'7----
1 

Measuring Point (MP): Toe_ LPVG) Water Level (WL): _ _.:.l...:ic.·...:'3:.:S"~___,ft"'b"'e"'lo"'w-"M"'-P 

Sampling Method (see applica1lle calculations below): _ __,_l_"_,b'-'"'"'iLC!e=('_____ Device: -------

Low Flow Sampling 

Minimum Purge= z• (feet • val tubing+ val pump): ------- Starting PSI= (Y, WL + 20): ______ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): _____.ft...,b"'e,lo,w'-'M=P Water Height (H): -----"ft_..b,.el"ow,_,M"'-P Casing Radius (r): ____ft 

Three Purge Volumes= 3•[Pi • r" • H • 7.48]: a! Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gallft, 6in casing= 1.469gal/ft -----' 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

Coal or L) ("S/cm) 
Stabilization Lowflows1L 2 tube val or+1- 0.3 ft +f-1C +1- 0.1 +/- 10 +/- 0.2 +/-3% <5

Limit 3-vol = no limit 3 well val 

1'1~ t., t'i .'S) 
.\ 1.-(5"1 11 ,S(o 

l\.-kM ,...~ >teb... I ..rJn, c.+e.d. \, i ln.Jer.. •."i "'· J f.rk ... I" Ji'6'?kart,;['-"""""' 
1 -I .~ ~


",.._L ~ tv-> b ~h~ =-... ftt.-. ;:,_., I"'Vl· 

' 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS ......--
Time Water Level Purge Rate Cumulative Temp pH ORP/Eh ~ Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) ~ Conductivity (NTU) 
(gal or L) ;-- ("S/cm) 

SAMPLEID: TIME: 

Charge: sec Exhaust: sec ·~ 


http:s/<...zf
http:fi//oa'Sa.Jo


WELL SAMPLING FORM 
Page: __l__ of _1_ 

Project No.: 	 Client: /Vlo" ~L-, , .J-o Date: s-/1 'l /,o WeiiiQ: ,//1[J1•rJ (k>
-------	 I I 

Task: G l,J Sc,"" ~ \i....,J Field Crew: ---'L"'=-'-'_,1"'----=v'-'i"-'r-._'-",,'7------------ 

Measuring Point (MP): 'J'>C:... 	 Water Level (WL): i. 1 ? ft below MP 

Sampling Method (see applicable calculations below): fow - tJ01v ·11 Device: J>,> ;-.. ;,;f"' (-f; C 

Low Flow Sampling ~f'c-~o\0'-::!\'\\,~~ti'~~·J. C:·T below;,,;/-;.__, l 
WL kit ~ ·tn .\.z.ee~- ....,,t\...,"n"' h<>~l"" 

Minimum Purge= 2* (feet* val tubing+ val pump): ______ Starting PSI= (Y, WL + 20): ______ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): -----"-ft"'be,lo,w...,M"-P Water Height (H): ____,_ft,.,be,lo"'w"'M,_P Casing Radius (r): ____ft, 

. 
Three Purge Volumes= 3'[Pi * r' H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3.785L, 4in casing=0.653gal/ft, Sin casing - 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp 	 pH ORP/Eh DO Specific TurbidityPure;v
(24 Hr) (ft below MP) {gal Umin 	 (C) (mv) (mg/L) Conductivity (NTU)Purg~~

(gal o (~S/cm) 


Stabilization Low flows 1L 2 tube vaTor
+/- 0.3 ft 	 +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% S5
Limit 	 3-vol =no limit 3well val 

!Y.<'C) l·lJ 
'7 .-... ~--z. ~ 

i~ 1.:55 t•l.f'/ ..... Z.j I 11 I ) .a-~ 'Z.Ltlf t'?-i·s 

{ S'IZ... ) ."L'S' o-L> ·~.01 S.':i I tC<\.? ). fO 'L '3 2_ iz..:>s 

15to ~-51 n.rn l· Cl I "l ' S' .'\"" 1o::;,.<r I:$L, ct.'7/
.0 	 1...or 

"?C).::._}.lG~ oP'-1 l.'L /.T5 5.C\I.j JO\.(n I. 4 I It:,,s~-~~~' 
·\5Jc "?.1:5' oo-s- L~ '7.5'2.. 	 .)."(q \o~.o I.(, c..\ l ') &( I/' .23 

Z.,.c ·, fC'(),'J. \ )tj(f' s.C~ \ 0 ·:SS' 1.1~ /.<!Z 	 1-15" i"l L l!i' -a.J~ 

f5tlr s.oq 0-<>5 '(.. _<"} "].Lf:) G,.03 (C.>J,"-i I.G,/ fCj C) '!.97 
('1.0~1 	 .C)(i>o .•,'{i 5'-s<:) '?.?7 7.. 7__ l.')l\ I(..0"1 . ". J. (;,S' I . 9. 7(o 


/{paz._ '1--l? 7 .::,".5.- l.a'? &.t.l Of l "'2.. ).(.7 d'7 ltt'-Z..7 

ft;J,c ?. 7J (' 0~ 7. ,'&=) Gsq (.. 'l. '{ CJr.'-1 l.c,"> , I'it( Cf. SL( 
. 
I<.. -z.«> -s. 7C> ~,'\;j':f 3 .-z.o C.,:vS (o.l'-{ L ~~r ..( j>~ lrll.-1<.,"'i.r.3 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Cumulative Temp 	 pH ORP/Eh DO Specific TurbidityP~r~(24 Hr) (ft below MP) (gal (yo:.in) 	 (C) (mv) (mg/L) c~~~uctivity (NTU)Purge,,~~~ (gal or ,· 	 S/cm) 

IG,·z.o s:lca 0'51 ~- z.,::) i0-Z.5 C..tl..( 04.> 1.1-s !'?L. io.·l{. 
. 

SAMPLE 10: .....!I.::::O.::·:::l:.:5':..~fl~W!,L!;.M:!.Jd£?e!:w~I3,!.;C)~-~,_)=4/-'=!==:________ TIME: i(. '3-;) 

Final Low Flow Sampling Settings: PSI: ____ Charge: ___.......se""c Exhaust: ____.,se"'c 


~ ~.;~h,; <:\; fy dec·ec;seJ, 1-hf.-- '•..-.c>ecSI'.J o..--<t:. WL S'-/b!;liz..ed. tJ"' )"cl~c.f..;"" 
·Hw.\- tv1\,;..1;ry \f'lov\J (\top bt[oi\J 5"r.JTL.l So ::;:;>..,~(~ ~c.s ferk~;:. .GI..,d
' ... ,.\ ... \,, ~-.........~t;L, \~·~.l .[_. (~._J 


http:S'-/b!;liz..ed


WELL SAMPLING FORM 
Page: _j_ of __

Project No.: ------- Client:~P;J5t1t>'Ji> Date: .r/:J.e,/u. WeiiiD: /1!13tdl3 I 

Task: ~L/( Field Crew: Ti ~o..JN-:r.::"""'? 

Measuring Point (MP): ..'V?L.O=C....=----------- Water Level (WL): ~;z,.,,_Jf5"'------"ft"'b"'el"'ow"'-"M""P 
Sampling Method (see applicacle calculations below): l-ow rt-9-J Device: ,(2/127. f>lMIP• 

Low Flow Sampling 

Minimum Purge= 2' (feet • vol tubing+ vol pump): _______ Starting PSI= (Y, Wl + 20): ----~-
Tubing vol.= 0.03Uft. Bladder pump vol = 0.5l] 

3-Volume Purge Sampling 

Total Depth (TD): :R QL« below MP Water Height (H): :J. '6 ft below MP Casing Radius (r): ____It 

Three Purge Volumes= 3'[Pi • ,.Z • H • 7.48]: al Required Run Time: ___.min/ hr 
H= TD-Wl, Pi=3.1415, 1gal = 3.785l, 4in casing=0.653gallft. 6in casing= 1.469gallft 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin} Purge Vol (C) (mv) (mgll) (NTU) 

FINAL READINGS 

Time Water level Purge Rate Cumulative Temp pH ORPIEh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) '. (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~Sicm)' 

/ gc_;o 3;
' ) ~ ().()( 19. :2. {,, S2LI &.~r &:;-:.~ .?}..• /8~ .. -?7 ~g{, 

' 
SAMPLE 10: /00,5'-(7 r,J;Yl;:3ft1 J Z{ TIME: jf!,'-( ~ 

Final low Flow Sampling Settings: PSI: ____ Charge: _____,s,ec Exhaust: _____,se""c 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Page:-2_of_ 

Project No.: _____ Client: /?'1~ 

STABILIZATION READINGS 

Time Water level Purg~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal o in (C) (mv) (mg/L) Conductivity (NTU)Purg~~

'(gal o ("S/cm) 
Stabilization Low flow~ 1L 2 tube val or

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% S5
Limit 3-vol = no limit 3wellvol 

;Yol/ob ;).? ,c; df~/J;~ p.v~..o5A ,tr"?fh o;;12.X. ftl,up 

/71:>" 3,/ 0,~8 ?1-7':/- (p.g'2. (p,5'{ -M:, q,.2Cf 71 .2.1.;<. 

/725'"' 'J-/5' 0,// k8 0-~> (p.~-5 -~0.7 q,L(.2_ 7& /8.t3 

1735 ?.IF (J.j'}.._ I'J-.. r;:r;o &;,>'0 -Cj0.3 8. '111 77 /C, ~I 
!N'J >.;~ 0, ;· 

-- ,. 

/3 {o.</7 b·>"-5 7(,. 3 '?.;Lf 77 /3.df 
!7?'"5- ~.(~ {),//, jLJ./ (o,3 :2 &.~-;;2.. -7g,g >'} .,q 77 CJ,of> 
;go) ?-17 0./ j..._ /;>:;}_c.,- 0.71 (.. '-19 -7t?.0 '1-17 7i? &,. (,5~ 
1£31) 1.1'7 0,/ 1{.,.2) (p,:,-3 (. t5'/ ..,. 7;1.:) f1./7 77 {, ..z'1 
;r;;;.,s ~./') 0.// 1?.3 k-5} li '{~ -<or.Cl.. 'ld'l 77 >.3D 
l'b?o ?./) fl.~ /ZB (9, '(D {p.:;,"'J._ - i ztf or.;~ 7? <(.~( 

lf671 3./? fNtl /3,5 (p.;q ~.6"" - (o4. x '1.1;2.... 77 Ll~t:l!:> 
/f/{0 >.!) 0.()7 ;q' ;;L {o,;J_t/ f9S1, '-'&s.-:s-; q,/g 77 t.f.8b 

. 

7>~<1/ . .7;1.1:. e. :;.;,.~u~/(" ~$"" / 39'/f'? ,l/2-.2o.o· 

L/.o~·- lb.81°C.. !,so.s-..,~" ;z ,g;z'C_ 
- -·

http:c.,-0.71


WELL SAMPLING FORM 
Page: _!__ of ;l_

Project No.: ------- Client: 1'10~ Date: 5/.2(11~ 

Field Crew: ;r. t3'?0-Jc'21$ 

Measuring Point (MP): 1t>C Water Level (WL): /, '9 ft below MP 

Sampling Method (see applicable calculations below): L!!M-J J"'Lo ....> Device: /?ttz.£ P-'141{? 

Low Flow Sampling 

Minimum Purge= 2• (feet • val tubing+ val pump): ------ Starting PSI= (Y, WL + 20): ______ 
Tubing val = 0.03Uft, Bladder pump val = O.SL] 

3-Volume Purge Sampling 

Total Depth (TD): ;q, g ft below MP WaterHeight (H):/. f ft below MP Casing Radius (r): ____ft, 

Three Purge Volumes= 3•[Pi • r" • H • 7.48]: · al Required Run Time: min/ hr 
H=hD-WL, Pi=3.1415, 1gal = 3.785L. 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

'·STABILIZATION READINGS 

Time Water level Purge Rcite Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

{oal or Ll ("S/cm) 
Stabilization Low flows 1l 2 tube val or

+/- 0.3 ft +1- 1C +1- 0.1 +/- 10 +/- 0.2 +1- 3% ss
Limit 3-vol = no limit 3well vol 

/31?9 ).1 # 

/310 >-::t 0-07 0.7 J/.f:,J 7..ci,7 I../C..,)- .o,<{Cf 3>/ /o..ob 


/32o 3,.>..> O.os- 1./J-.. ll.g!C? ?.sY '-1.1 f?, &.).__ :35.,( 25.71 

J33o ~-b5 0.9~ /. ?,r I/. i5o ?.,:,""'! - /,>-, 1 O.S"/ '35'"'-/ s. b:J.. 

13</o "3. 7'7- 0.05""" .;2.,;~ I:Z. _,J... 7. <;"/ -?'{./ P.?'f? 3?-:J. v'f.1i?' 

/3..s"o >-7.> O.o> '-· 7<:"' Jl.t/7 7.!-0 - 5'".2. 'f ,;l.;J./ 3.s4 ~//. 


PI}_/'-/PO :'>. 7:;-- O.os- '}.~..,.- II. 71... 7./.0 • (,q_ ~ t?-41 :3 5--g 3 <Js

1'1/o },75"' O.o.;- >.7 12-tft. ?.(p{ "g9.(, -".30 /,'l7~' ~ 
/'i).o >.7'J- l7.oc, '-/.)<) 11-7~ 7,£.' -9/." {}.:SO 370 .2.3'/ 
(<{2,- >. 7..,-- (}JJ).. '-1. '5~ {2. 7C:, ?.c.. 3 - [1;,. b ), 7} 37-' ;;z I?(, 

143o >.7.{" 9.02. 14ifft.ts t 3.70 -ut.f -~.7 I. (:P 377 / . .53 

JL/L/0 3.?.> o.o5"" 5'" I') ·S"'O ""?,(,"( -S&4- r/1>3 3(;,"1 .;JS'f 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

/]so ").7'] C.J.. 5.'1 t;I..(.q 17-~1 -19-7 0. ~I ">70 /.(4_ 

SAMPLE ID:/~.J,..J3c.) 1 "3) TIME: /'.)00 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____,se,c Exhaust: _____,s.,ec 

http:14ifft.ts
http:7'J-l7.oc
http:7'7-0.05


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: ,;;2_ of _2_ 

Project No.:------- Client:~~ Date: ...f7h2J,!/p WeiiiD: /c:o'f(.,WA1BWJ?:6' 

. STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

Coal or Ll (~S/cm) 

Stabilization 
Limit 

+/- 0.3 ft 
Low flows 1L 
3-vol = no limit 

2 tube vol or 
3 wellvol 

+/-1C +/- 0.1 +/-10 +/- 0.2 +1- 3% <5 

I '-1.5?:> 

~71 /.·&¢ 

. 

. 



WELL SAMPLING FORM I 
Page: __ of ~-

ProjectNo.: ----'----- Client: N'poSo.ofC/ Date: s/zz..-zq(o WeiiiD: t0 BlN I S"2-. 

Task:{? I,J(Ih/'1...!/()(J Field Crew: ti8tf9w~.f 

Measuring Point (MP):"l"'-'l:>~C.....~----------- Water Level (WL): .......:/c_"..:.•-=~-----"ft'-"b"'el"'ow"-"'M""P 


Sampling Method (see applicaole calculations below): c:uc....::;..J'-'-/.-"<!.:.::t:>.=....>=------ Device: f'tltt-:Z: ;>wo<,P 

Low Flow Sampling 

Minimum Purge~ 2' (feet • vol tubing+ vol pump): ______ Starting PSI~ (Y, WL + 20): ______ 
Tubing vol ~ 0.03Uft, Bladder pump vol ~ O.SL] 

3-Volume Purge Sampling 

Total Depth (TD): /t.{, 5- ft below MP Water'Heigh\ (H): .J./:..<2,..,2.,.-__...!ft!.!b"'e"'lo"'w-"M!!:P Casing Ra(jius (r): ~ It 

Three Purge Volumes ~ 3'[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H~ TD-WL, Pi~3.1415, 1gal ~ 3.785L, 4in casing~0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water LeVel Cumulative Temp pH ORP/Eh DO Specific TurbidityPurg~
(24 Hr) (ft below MP) (gal or mi (C) (mv) (mg/L) Conductivity (NTU)Pu~~Coal L (~S/cm) 

Stabilization Lowflows1L 2 tube val or
+/- 0.3 ft +/-1C +1- 0.1 +1- 10 +J- 0.2 +1- 3% ss

Limit ·3~vol = no limit 3 well val 

,7)"· "'I!- ~:t~ t'l/-'e,_ 
/~ 4/t?. ..-- C-1"'}-L- v~.z:. g.~c:> 7-~~ -.-; . ?'"l-: /~fi 

. fuI".:Z 7 /Po~ "' J:ii1l{!) 

7-t?l -lf,8~ ;.,, '3:>- .3.6;z/1:?35- /as- P•. r .26:> ~ 

/()1./19 //.).- p, 7..;" '}..;2A 7~ -S7. <J (,. 71 '-1'17 <';!.!. 
~D)-,. 3.ltt<..· i>7.li§i' .Jf'·.1:,,, ·t,,t{3 ~ ' J).. 2.. /. ')... '/.;t,;Z i.• '1-:... :2&V. '. 
~II"'' 1;2. 7 J.r ].2/ 7.<>3 -/,{., '& t.\0 /..{73 3>.7 
it:JZQ II ll> 

1~ . • , '-/.'-// 7.-:>{. -7/.'{ U/1 Ll'it. ':fl.() 
/:tt:D II~ ,.., '· g.z. 3 '-1.•1& 7,/0 -71/.'J {,.og lf'f~v ':.1Rr.;1&"i 
/::t:tz:2. II~ (&t ."( ;J.}J tt.31 7-<11 - (,:Z;L .$;9o '-192.. 

C/1/C/f ~tz.'l.~JeD V.:. c- - ' C.4;~·7 I<>~ 11'(... ~.:;e/~.>!>"'& ~!~7~ tHse 

'See h.. ...k kr =:/on{,:., slzt(/lc 
Continue stabilization readings on acfditional p aQes if neceSsary -

FINAL READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

\'t...55" 11.SI w~r &, .'lz.. jctC\,0 'X rf rf) ('1¥ >~ 

SAMPLE ID: --'1~"-''llliMJ~M~:J.'ISI."M"'--'-'1O""O"='.l...:5uf-._,·.,""IAw)M!.lJ~~1'<"-'.l.12i...t.S'Z...-"=-_-c..>q('-~-- TIME: _,_\"2""-..::..0:::>=---. _ 

., 
Final Low Flow Sampling Settings: PSI: ____ Charge: ____.s..,ec Exhaust: ____.,se.,c 



WELL SAMPLING FORM 

Continued S!al:!ili;;at(on Re;ldings 


·... )' r.._,.~:·.::., r-~ ·~· ~·~ 

Project No.:------ Client: Mc:M Sa, /.s Date: >fr-sfo 
STABILIZATION READINGS 

Time Water Level Purg~ Cumulative Temp pH ORP/Eh 
(24 Hr) (ft below MP) (galo m ) (C) (mv)Purg~~-(gal o L 


Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +I-1C +/- 0.1 +/-10

Limit 3-vol = no limit 3wellvol 

~ol~ ~t~C'' ).S' •.:.:.~ 2Y,s

O"il-" ;::r,.~ck. 7_.(1 1-tlLl -~u-s.q 

0"\~1 I '- · I '-1 AltA wif ~ ;., iY>~i, + ~/c_ ./ IC::> C ~A>L' L 
11I~\ L-1..-\ ILls " ' ,, 

~~/5::k? [p.~r L 1/-1.;1.. '7.Pb l.:Z7.I 

7,...,
I> !o)5./ ~·.•

C/.1<- Sf 73::J'"' 
/b)'{ / s-.43 fo.&'1 ;J.L/6.</ 

I ('51 I0-1'{ . 
12..4 ~ ll.CO 

i<..S'S lf.$'1 4~'1 II. A7 I"Ao 

11tc ll'. 'i' %los.!-· S ••.J... J~ -:.H,. 
I~Z.<;"" (&}, l ~:~,_,~"'led clh;

_v' 

-· 

. 
, . 

' 
__ .. _ 

. 

Page:~of :?...... 

WeiiiD: 1'1 f?w/s-:z... 

DO Specific Turbidity 
(mg/L) (NTU)C~~~uct~~ity

S/cm 

+/- 0.2 +1- 3% S5 


Gll:....a . 
 1~,""1
00·1 141-s ~.-Q·7 

I (i,~e.,''l.d~,.o lSI?";> ' C,.Cf'l/~ ., 
u. ,:I ,_.e., ./-~.17-1' -~ 

,. 

7J. ?.~ /i>.':{
.-71/~q ~ . . 

:?66~ 
,._ .. z:u. "",n;:l1,,- f'{/~ 
....... JG.<;O 


r;'!-1~ 7~17 .1::!!../<>X' o< 

~.lno·· . I "2.'R' :>(.,. 

. :r.. 
-::"· 
.·~~ .. ·" 

,.
\i• . 

.,,_ 



WELL SAMPLING FORM 

~Low Flow Sampling, · 

Mini.m_um Purg~ -~~2~ (fee.t •.v.ol tubing,+ yolpump): 2..-0 t b Starting PSI~ (Y, WL + 20): _ _,j_=.S__c5:<.'_'_ 
Tubing val.~ 0.031Jft, Bladder pump val~ O.SL] 

. ,' ;' ~,Volume Purge S~mpl[ng ,{M Ap~lrm~k) ,. 
. . Total Deptll (TD): ft below.MP Water. Height (H):. . ft below MP Casing Radius (r): -~-ft•. 

Three Purge Volumes~ 3•[Pi • ( • H c7.'48]: al, Required .Run Time: min/ hr 
H~ TD-Wl;, Pi~3.1415, 1 gal ~ 3.785L, 4in casing~Q,653gal/ft, 6in casing :-1.469gal/ft · 

' . . . . -· ~-- ·\ '. 

-
' . .,.... ..... 
 '' .' ' ' ' .. ·'. ' 

..
' 

Time .Water-Level - Pui-ge.Rate -Temp- pH ORP/Eh I DO . . Turbldlly 
•.(24 Hr) (ft below Mp) . (gal¢' L{min) . ~~~~~tivo (C) (mv) (mg/L) · (NTU);~,~~~ ' ._, ·cc,::~~ ~' . 

' +/- 0.3'ft Low, ~o':'c<.1 L . 2 ~"~~~~~~r +1:1c ' +/- 0.1 +/-10 ' +/- 0.2 3% ss 
~ .~imit 3-vol ~ no limit I 

' ,_;_)'·L •,:, ' " ~(.N I. ~. ·::;,:~.~~ I:C~'" ...\ l><f1 ~-~ ''~~<f [0"::~'\ 1~-'j 5' (; . ' -~~~-
i__.,_, ...- ·,.~~· /?;\ lc . 6.·1-s- I o 111· '1A2 osoo' ?.. 1<1. 2.-.r S<'tl. .: ·c>. '2.(, 

~~·.15 . '2.-l.iL ~"9. ·.0· 2- l;b lo.z."\ 1. 3,o 3o-S": ~ ~0 . 'tl '0 . "\tlS' ' (. 0 3 

-12: 2.o ·lis. set o.i i. s- 9. <JS' "'!-. 3'1 '3ti.J. 0 "'\.-=t-'-1 '11'1 ',, 12 
' -~- h-H ivr. se · <6.'t. -~.s !o ol +.41 ,3 II. tl . '6.St> q '30 o.';j-S" 

l'l..: :. ... Zt. S'. ioo 0. 2.2. q .I, "\.S9 1.'1 b . 3oo,q ~.il'l. C( 31. .. .o.; 'il 

1'2..-:tr 'Ztos:. b1 0. I.. .5'' \., ... ~,. fl.. 1'\ g, '2."\8.1 c... 1..1..1 q~"f .. l~o.32. 
(1;.. ·. L-(.0 iz_"': :5' ' .c.0 0.' 7.8 .• l-.o tu .c.o -:t--::;1 '2 '1 '8. (, (..tto C(3~ . 0 . 2-''1 

n>·:tS" -~.. s:. (o l ~. '2.'1 ~.2 lo. 11 'f.S!" 2-'\I...S' 1,.'2.'-\ '1) 'L 0 . J'l 
II..·. SO· (_(,,)'. &3 6 . Z:.i. "1 : .s- f.~ Z.'J%.'il (, . Z.b <J38· oZ-DI " . I '1. 

tz> sr 'l.LS. \,o ' I"> • '2.1.. "!.'l'-1 1-S~ '3ol . 1, (o. '- t- <1 :Y't 0 • ;-t, 
'"· '2,\ )J CJO . '210 s. i.'S [J.'l..& i'2.· £.. ](),OS" '} . .n- ~eL.Y 1.-'l.-2 Cf3\, 1-0 2 -~ 

i I oaoes i'on' 

()...~( "". t-'i•r:: 
_, 

· A""'~ :e""l- -· 
. . FINAL READINGS 

. - •.. ..... ' ~ .~ ~ . ' ~-

Time Water Level Purge Ra_te Cumulative Temp pH ORP/Eh DO . Specific Turbidity 
(24Hr) (tt below MP) (gal or Uinlri) (C) (mv) (mg/t) " (NTU)

·.: ~~~·~~~ c(z~uc~~ty · al or L . S/cm 

0:2-5 
... ' LH ~"{j t.-Co 5yc.,c 21.o JOl)\, 1.7'6 '7' ''1./i 0ki ct')(, b,T} 

sAMPLE 10: _ _.ko""·"'o""s-'-'c..""""'w'-'IIA.IL'-"'Nl"'W""-'oo"""-'\.,__-~-u""-'/1-'t"--:::------- TIME: I'1 ~o-.f" 
Final Low Flow Sampling Settings: PSI: I J-,C Charge: B sec Exhaust: iS" sec 

http:below.MP


WELL SAMPLING FORM 
. Continued Stabilization Readings 

Page: ... '2. of __ 

Project No.:------ Client: .1A<Tfl. So...,..l, Date: r/J:t/to .WeiiiD: MMv,./ o V 

. STABILIZATION READINGS 

Time Water level Purge Rate Cumulative . Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

foal or Ll IuS/em) 

Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% S5
Limit 3-vol = no limit 3 well vol 

t·?,, cs 265". \,e o.u- l~'i ( D · )1- l-.6""/ 3\'6.3 (.,. L\.f ct:n 1- }I. 

/],' iO '2.(, s _(,() e . 2S"' I~\. I, \o.3q 7-. /)''\ l-(o•t.2 \.,. . '11 cnB . 

1- "'I 

Is'. IS" (. bS". i.u b .1..,s- 1~-'D \D .I i l-. Sit 1.-t z ]. '1 l_p • '1 s- ·n + " .\(, 

13' c.o 2-&Lid 0 .?. s- lit 0 IO . Dj '1--IT 1;?,'3.8 lo . '3,)- 'l3l.- ()- "1-l 

13·: 2r z.t.o-l.o 6 '2-1. I '0 . 3 \C> .c2 l- ...)!_, '-Is-£. "' io. i1- '1 ::1 l. o ...rs· 
ts• 3o 'C. IPS'. io () c- . 2'3 1'1-"·t \I.) .05 ·:r-. ~1, Lt L I ()., '-1 (, 2.3 936 D ·3D 

13'3S '2.-l. ". :>'-] 0. 2. 3 u.B LD . '3\ 1- --ST. SO'i-'b 1,.11 '1.3 5 ~-iS" 

\'2,: '1~ ·-z..LoS SB \!). ni '2.2-.?. \o .:,1. i- .$'1 sr1. 1 t.. 0 b q 31- (') .(, 1

nc'i..l Z.i, s. S"l t\.2-l. 2.. 3 .. ~ 1'-'·'B 1--% S'"l'i' 0 k .. a-c ,~o- I. t& 

\~'SO '2.~0 . 0'1 <D • :z_y 'Z'i-1- lo .~l't '1--N S'1 'i\.2 :)."\o c\3'-i CJ.82 
i~!~ 2i..) .&c 0 . 1'1.. 7..-S. 5 \ILl<\ 1- .lot S"l '0 .r S-1"1 'l:J<6 ,.l.-3 

~~:go '1.&-S .b J 0 .'2.,J 2"/-.C \(').3\, 1--S'Il s-~'1-'b S."ib "(;)(, (') -'T-J 

. .,-o,\ 



WELL SAMPLING FORM 
Page: _I_ of _l__ 

. _z.S 
Project No.: Client: ·/Jw.~so.--tr. Date: S/a-3 JZo I0 Well ID: M(1\h. vJGO 7
Task: ('llJ )c;~"{\11:). Field Crew: ,\,J · ~,Q.·~I.,,,<c_ . L .• ;!v\(k,~ 
Measuring Point (MP): jo p II ( fi"M.(' (O• <liJ (Qy /&:.\<-Water Level (WL): 07r /) 7- ftbelow MP 

Sampling Method (see applicable calculations below): tl ,§\ l ).,\ \11 v-<. £\t '"}.e' Device: r;..~-.M . §-IY cfv (c. .~'-W... i 
Low Flow Sampling { c.~l VV\,v..Zf" s Y-"' ,t_ (( b 2) 

Minimum Purge= 2• (feet • val tubing+ val pump): ------ Starting PSI= (Y, WL + 20): -----
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3·Volume Purge Sampling 

Total Depth (TD): q '-{ ft below MP Water Height (H): 3 5 ft below MP Casing Radius (r): It 

Three Purge Volumes= J•[Pi • r" • H • 7.48]: j 1, (. gal Required Run Time: __....Jmin/ hr 
H= TD·WL, Pi=3.1415,1gal = 3.785L, 4in casing=0.653gal/lt, 6in casing= 1.469gal/ft 

"P~··~p ~~J- @. 8"1 .H V>~Lw Alcf' 

STABJLIZATION READINGS 

Time Water Level P_urge Rate Cumulatlve Temp pH ORP/Eh DO Specific Turbidity 
(2~ Hr) (ft below MP) (9~rUmin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

foal or Ll (uS/em) 
Stabilization Low flow~ 1L 2 tube val or+I· 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/-3% ~5

Limit 3-vol = no limit 3wellvol 

~ 'd I) Ct; \,' '..-,-t,b> V\ 

{[g\J ':JS', ;{7.' 

)\?ll 

.-~ -..-·X')'~ r'"~.[''"J '1 '.I"' 'i~L 02.. ·3 .,) _... ,,.: 2J'2. 
<j•,\3 S'"(.'I;S ),.)" ..~~g i~ ') '}_ 

H> -z... :j-o 

1..'-i) z...ss 
,. 

':!..'1 ..\- '2, '() B 

i_ 'i 1- ·is A0 
d.~ 

(, "t 2- i (, B . L ( . 'f, '1 ? C( '1, 3'1 .i~ 

.. 
FINAL READINGS 

" 
.;.:;:; 

Time Water level Pu~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) -(It below MP) (gal Umi l (C) (mv) (mg/L) (NTU)c~~duct;~ity 

·: ~~;g~~ uS/emalo 

j' 'Q4J<l )~.1-( (>.o(O o>·r' G,.1"\ '7.1~ f L((,. ? '3? ,) 1.)1 (1.50
·'"· 

f-\r·r te••'J'· -- '. 
SAMPLE ID: iC:pS.t;lo)Nl All u.J Co.? -·... IF TIME: 69/Jt

I< "-\~ 

. Final Low Flow Sampling Settings: PSI: t; 0 Charge: ...,...-s-=---'s,.e,c Exhaust: "Zd> sec 

~\ 
···.t;. 

. . 



/ {' p  -· 

-r; v<-t!<__ .\Vt... .!\-''~'Y'~Rt CulM.Vo ( 'Tew.p ~I-} oRP r)O"'J/t.- 5c f' 1'-'~b 
cc. II L+ld 1>, ~~M»C<-' ~~=+-oi!7 ?fl'l. 

6 '&11 s- c '{. 3 .) l.!J 2t-J I. s- Ie. .oql~.~ lbJ6.-..
e>'1C) s(,. l G·l-f G,.l.f<._ lJS' I 5Co ./ L-fif' I Z.~o q_,57 
dC\,C) >tt,.I;J 6.cXo G·'l G.·JCl ·v1 (lfC...'6 ';'&.) ?...S'( i (. s=::'> 
( (.~ ~heel<. 14 ,t>(:, l.•S {,7-f.<; <\ \, 3 ""I(a( to. llf 

<!W~ 

"'"'"'·" 
. . 

'., 

. 



WELL SAMPLING FORM 
Page:_l_otl 

Project No.: ------- Client: .MDV\S:~ Date: 5· ( Zl/t o WeiiiD: M M.ivJ 0 ( Q 

Task: Field Crew: l.i(,J~·-l.iD.AJl.!.IQ:...l9uz:t;!f~V"-'=t..,;scc!J<(J<k~L:::.'-'N]£\l....c_~\1::·~=4-------
- l \ 

Measuring Point (MP): 12 ~ ..,(: PUc. Water Level (WL): 2. B0 ft below MP1
Sampling Method (see applicable calculations below): fur~,_ S'O:....,p06 ·..:.) Device: (,n._,.._,!k~ "/4J.,·.[t,..., z.'' r~""p 

Low Flow Sampling 

Minimum Purge= 2* (feet* voj tubing+ vol pump): ______ Starting PSI= (Y, WL + 20): -----
Tubing val= 0.03Uft, Bladder pump val= O.SL] 

3-Volume Purge Sampling 

Total Depth (TO): ~"3"'-'=6'--_ft!!..Q!be!!llo,wuM""P Water Height (H): Z1 2. ft below MP Casing Radius (r): 0 · S It 

Three Purge Volumes= 3*[Pi * r * H * 7.48]: l-t ) . j 'j gal Required Run Time: __..Jmln/ hr 
H= TD-WL, Pi=3.1415, 1gal =_3.785L, 4in casing=0.653gal/ft, 6in casing- 1.469gal/ft · 

STABILIZATION READINGS .. 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol . (C) (mv) (mg/L) (NTU)c~~~ucl~~ity

(gal or L) S/cm -

Stabfllzatlon Low flows 1L 2 tube val· or+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% ~5
Limit 3-vol· = no limit 3 well val 

.;;;.1·-">~·~:t' (1'{1)) {l,]t.'A;.l-4 <1 
to: '-il GAL·i,.,. ~ "~ (~.:~::-~if· t."'·?. o ....~l..--7.:.·. t 

·~ ~ . (,, l '1 ~i3<>) ·ts.s 1. 
"''" It :.l g 2. '1-'1... Lv"'kr \k.vz.Q.. -0-!.....- r11J I.. "'-.,.? v"'- vJ- ,,._ LJ~. ( 

WI&"' t- 1-r- z. '1 (I~ s-· :r. '60 (, . t (, V(O.L ~t-Y?.. 2G.o L S'Z.iS· 

l( : l q i 2.c,) iS \ l ?~ '1 ~ '' ~- 
i I' ~C il.t-S' l . ~ 12.0' s·. I"( i.,. 8> 2(.,(. . 1. iV · 6 2.. '21'1 'Gch '\(> 

It ''- ..., 12.1-i\ \. + ( '1.(, 

It ·. '2 '-( ' h:, ('.1'-'- if! ••.) V\.A..('... ~ ..,....._"'-! 

•,
~.1:"' r"'...l' II zs- it. . '1o "3> . " 'I o"';:'l. )- . I ~'-( b .ct> 2.~11-.6 q_ 2'1 ('D '-(a '3. "tr 

·~ 
~l > .(. lj :?_.i, lc . },) ').0 - ·O""i;' 4 .ctl (,-~ft c. . '2.. ·; 2- i 'i (, 27. 'i2@ ITS' ,00 /{z._ L.g,"l·" 

~,II ·. )t> zs .0 ). 0 .,
:J . 

s-
• '-~. ry,- (., .l., l. 23"\. l r.n ?-t1-e \ <{, (..',) 

I 

---"'l(: ?.:> r~'v'A;P .L.v I'""'--.!. cCf'
) -~·~ '1'1-(o 


Conthiue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level ~eRate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) rUmin) (C) (mv) (mg/L) (NTU)~ye ~~I C~~~ucl~~ityor L Stem 

i ~ :'ll rl. i,S" '1''\. (,;> t.l . ::z: l 3''2 • ~ l-(.o s· :), 1-'1f . <.l (, . .$'~ 'I - 'L'-j.J.i' 

1SAMPLE ID: -'"!Jr""'---'(_,.Q,_,~'c.-".::.~.:::C,_,,(,'-'·vc:c'ft/-"-"LI~V,.,ll--:::,_,e'-'[~O::.._--..:t.::..'L/ci::'_-_:..:J"..:''S::..L{f..:.v.:!'\..1~·.0::..___ TIME: 1'2 ~ 2. s-' 
Final Low Flow Sampling Settings: PSI: ____ Charge: --'--~se.,c Exhaust: ____s.,e"'c 

{,, .....Jf:.,, r""'~f @ ~.o.; 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Page:~of 2 

Project No.:------ Client: Alo,_, S<>- t-c(-o Date: ':l {z. J /I Jf ·WeiiiD: !\A tV\ We\ c 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative ~Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umln) (C) (mv) (mg/L) (NTU)~~:ge ~~I c~~~uc~~ityar or L S/cm 


Stabilization Low flows 1L 2 tube val or
+I· 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% ss
Limit 3-vol = no limit 3 well val 

( \ . )io z'-1.~<'3 - e.,_(. ;,~•v-l ~·Jv!A.(' ~V;\. ;-.~ .:)~~ 
I) ' i\:38:11. "2.\ . '-v ' 

-j(:'-\\ f~ •"'-'1• ¢-vr.iw-1. b•-"\. D ;.,.5"""' ~"" llu rcr J 
v 

'11'-"t 3 1<-. qa <[ (t.....,vl~l "' 
[[ ·. '-! i. d;.J,f. z._ 1- i !fit.;.. s-·. &o io-'h3 )t. 0-. z Io.. -:J.-& 2 'S \1 n.;& 
It : '18 11. i'2 l.u '1& . (. (., . ''i(, r;,. ,_I J~S'- 7- (,.(_'j z·na 3) &o 

'fPIM 

II :. ro It . io o /_0 '18 .b s· .c\S L, . ":j-l 3'\7. .i (,.ot '2 ") '-\"' Zto. 'I 8 

I I ·.J"\ 1(. J"t; /. 0 t1 ~L L. s-· .+ 'i t.- .·:;.,., "3 81.(.)- (,.ul ns-s- 'l '-l.~·..,st[~i\' 0 
tt'S> (( .52. I. u S' i . i, s-.&·1- (, .(. 'b siS". l '- 88 'Z )(.'2. ·'2.\. JJ 

/I.·. s·i,. il . '-\'b I . () 5'1. (, 5 .(, z. b.io'C )H·'il s-. s· 1 z_ 3l. <\. /8.<:!'1 

l( : S9 It . '1 3 I. 0 >1.(, s. 'i 3 (, -6+ 3(,'\. s- .s·. 3 ") <:yJI I(, . {(, 

l?/- <>'i I ( . "\ '1..- I. a &:J 6 ;)".61- \.. "'") -:nu ."1 '"\. '01: "2'1~( In .to 
(Z,".O'I 1(. '10 LV &8.l- L\ .'J.o (,.l,u '}Ct i. l 'i .l-t 'i ?. 'i'·\ ) lS.BL 
( (. ~ i) it. )"\ [. 0 1-LL· 'i. '15'S (, . s 'i :.\ ~8.c '1-2"\ ('"\'-1.1- ~- . (( 

I 2 ·. \ l- :.I 1.. ts' l-0 }6.(, '1. 11. \.. st )t-9.. 1 '1.. I I 2 '1. )2.. '11-<' 
_,...-, ... n ·. z. t ·f-'1.:/S"' .,_, '( l. j-I . 

-~ 

(, 0 +l. (, . '1.-1-l C,.Jb '1 ·" s- ?~ts-s- '): '1-'1 

. 

http:81.(.)-(,.ul


WELL SAMPLING FORM 
Page: _L of __ 

PrQjectNo.: Cli~nt: MOVJSC<."' in ·Date: ~/I(, /z_crto WeiiiD: MMWO II · 

Task: (fw, s~.,oO.....·r--;) Field Crew: b). w~Q-z.c-k,ccc.l., I,- MC~ 

Mea~uring Point (MP): fLc-1:> f,>! f'' ""f 1;)Y\Y\&efs>i Water Level (WL): I Z. ~--b:l-g<=f..fb:fow MP 


SamplingMethod (see applicable calculations l)elow): !,aoW t=:i.> W Sc'f"#''l'evice: f3 Qo J Jar fv....,..""'{J 
Low Flow Sampling. 

. Minimum Purge= 2• (feet • voltubing + vol pump): _'_,'1-__,_.'f,_2=----- Starting PSt = --,-,.....,- (Y, Wl+ 20): __,&;,:;.s-,.,· 

-Tubing vol = O.Q3Uft, Bladd,er pump val ='O.Sl]. 


· 3-Volume Purge Sampling 

T,otal DeR!h (TO): ---'-'ft"'b"'el,..ow.__wM<:P W,atei Height(H): ---,--J.!ft-"be,.,lo"'w'-'M=P Casing Radius (r): ___,It 

,. Three Purge.Volumes·'f3.[Pi • r" • H • 7.48]: ill.· Required Run Time: minlhr 
- H= TDoWt, Pi=3.1415,'1gal = 3.785l, 41n casing=0.653gal/ft, 61n.caslng - 1 .469gal/ft 

.STABILIZATION READING.S 

Time Water: Level-- Purge Rate- Cumulative Temp pH ORP/Eh DO Spedfic . -Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C). (mv) -\mg/L) (NTU).Purge ~)I c~~~Lict~~lty

-- (gal or L . . S/cm . 
Stabilization LoW flow S1l 2 tube val or+/- 0.3 ft -if, 1C +1, Q.1 +/-10 +/- 0.2 

. 
+/- 3% <5- . ..... . . · -·Limit 3-vOI = no-limit ·-3 well·vol -- --

-~ ....-~ ~,..I'T :'-1-3 GJ<Q.;:l,r._h:.. I flw-~·;.., ,o> Z.3o'~t\'; - ~o-.Q~)'-'""'IL .l~i soJ -r. 1'113 o.o, 
.II y,: iO '0'\. ~l. . . o. z,s- Jl ..1-1 ~-f2 'l8'l . '1- -'6.<-3 coo 1 ''5. ~, 

l~'lS"' 199- ~3 6./ -o. ·-:ts- <'\. Cj"i 'f.>") 2.''12. y ··2>,'i1- 1S!'! - "~ "-:>-S 

l'6 : '2-U ~'l 91. 0. ol- ~ I "t-~-~ 7-. :n- z."ls.·r- S.t-z 78'-:l ~. '1.4 

~~ 't-s- 8'1. 8 'i- " 1'3 l - '1-S" .02 -:r 35"' 2,'1&.2. '(, - io .I 1?>3 'i-s:;: 

1'0 ·, 3o B '1. 'i>s (SJ. I ·z. 2 ·"' -16 . 'fi'" 1:'3"-1 :,il. s "i .OJ :Y'%3- .'Z .\3 I 
0 -··116 : ~s:- 6-. 'l- ~.o o.61., '''S-"LI '1- ~ .cS" '1'6l :,,•bo~'l.5'c" 1-- '3'-l ' . 

l . ' 

1'0''39- -~9 .. ls\o- o- :·2-·-- ; ~~ ,S" g, s;S'" '1-'3.'-i .· '3'&\,,COc .-~. t>l,j --- -·-·lS-I -'3."\ ~ 
..Ito: LiS" '2,4. ~1-- 0.• is- L-t.S"'- g,"3.\ 1-32 ~~7--l -~ .ot.t .a;<o, ''"" 3. 'i..r 

116' s-v 8'1. 8'1: 0 "2.- 5". 'l s ,p) • '1 . )_'~, 3 '1_'2-. c, El. +l "1,'"1-~ .. - '?,. k>O 

riO' ss- 89- s& o.\r t.. I '6.'2-S' 1··)\ ~4~.1 " u· 1-lf' 'i1'b - '3 ·- '2- "\ 
:1\: 1)0 10'\-13Q o • IS" l. .'0 t.\1 J-'S\ _:)_$2,. s '8.-=j-\,- 7H l.f. :n 

Continue stabilization readings on _additional pages if necesSary 

.. 
FINAL READINGS 

-. . 

Time Water Level Purge Rate Cumulative Temp. pH ' ORP/Eh DO Specific Tur!>ldlty
-(24-Hr) (ft below MP) (gal"dr Uniiri} Purge Vol· <cr (mv) (mg/l) (N"I'U)c~~duet~~itY(Qal or L) uS!cm 

8- c>'I~:IS"' ~'(.'to 6.1S"' 1 2.- J. ·:r-. '!Ji) '31..1- . i. 8 ~7-S" 1-fb 'i- 'Z-t-

SAMPLE ID: \00 $' (... W MN\W D\1 - t.\ j1::: TIME: · I'1 : 2-o 

Final low Flow Sampling Settings: PSI: 1~ Charge: _t-j__,___ __.,se~q:: Exhaust: ) £ sec 

I 

http:ft"'b"'el,..ow


WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: ___b_ of .2.._ 

' 
Project No.:------- Client: M0 1'\ 1"-"'" t-1:1 WeJIID: MM!Aioj I 

STABILIZATION READINGS 
-

Time Water level Purge Rat.e Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU)~~~ge ~~I c~~~uct;~ity

al or L S/cm · 

Stabilization Low flows 1L 2 tube val or
+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% ~5

Limit 3-vol = no limit 3 well val 

1"1 ··.os· S" 'uco \.S 7-- b ~ .l:)s 1-.-?,CI '3 0-\1) ..Cl, 00. --,t- . 1-1- f-- 3- h. 

1'1 ~- 10 t;'1. or,c\ o./.. s. ·-c ); . .:.1 "1 ~~ sv-; ...., £5. iof- 1'1-l- '--1 -'--1 cl 

I '1: IS" ~<1 ~Ia () . iS"" q '2. b Df 1 s0 3& -~. 1 til -~S" -r -:JCia '--1. ?. J. 

-
. 



--

WELL SAMPLING FORM 
Page: _l_ of _l_ 

Project<No.:_-'------ Client: M.oVl s;.._;....i; ' . Date: S {t +-/u) Well 10: Al\..vl!ol 0 I? 

Task: Field Crew: LJ. j.kba_,_.,\.,:..:.\.. L.-. N\.Ck-"1 

Measuring Point(MP): PvM;~ ~ UlV'.Kli...cb/ WaterLeveL(WL):·Q~ !<! (;,6.91 ftbelowMP 

Sampling Method (see applicable caiculations below): A) (A· Device: _-,l:'N"'_t-(-"'4.._-,.,.,.,.--,--,

!-ow Flow Sampling . 
_, '-" . 

.Minimum Purge= 2• (feet~ vol tubing+ vol pomp): --'-N'-t'(A"'---- Starting PSI= (Y,JI\lL +20): -"N'-¥14"'c-:-:-:--:-:
Tubing vol = 0.03Uft, Bladder pump vol = O.SL] I -. 

· 3-Volumll Purge ~amp!lng 
·-. 

TotaiDepth (TO): ~----'ftub.,.e,lo.,w'-'Mw::.P Water Height (H): _____,ft_,b,ely:ow"-"'M""P Casing Radius (r): -'----It 
- -~  . -----. 

~ Three Purge Volumes= 3•[Pi • r • H • 7.48]: al Required Run Time: -,---'min/ hr 
H= TD~WL; Pi=3.1415, 1gal = 3:785L, 4in casing=0.653gal/ft, 6in casing - 1.4f?9gal/ft 

STABILIZATION READIN_(;S 

~--Time,. Water Level - Pt!rge Rate . Cumulative Temp pH . - ORP/Eh DO -Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umln) (C) _.(mv) (mg/L) (NTUjj~~e ~~I c~~1uc~~ty- ...... - . al.or L -' . - - S/cm .. 


Stabilization Lowftows 1L 2tube val or- 
. . +/- 0.3 It +/-1C +/- 0.1 +/-10. +/- 0.2 +~~~3~~- s_s. limit .. - - - ·3-vol·= no limit 3well val 

•· 
.. ... - '" 

' •- . - ·-·· 

' . .. -
.. 

. .. .\ 
. .. . . 

. -

.. 

.. - ... 

- : - : 
' 

. ..... - . .. . . .. 
. 

.· ..... .. 
..... ' . 

Conthiue stabilization readings on additional pages if necessary 

.FINAL READINGS 
.. -- ---. -

Time Water level Purge Rate Cumulative Temp pH iORP/Eh DO Specific Turbidity 
(24 Hr) '(ft below MP) (gal or Umin)' (C) · (mv) (mg/L) CondUctiVitY . (NTU) 

al or L ~~~· ~)' (~S/cm) 
-~---. 

SAMPLE 10=---------------------- TIME: ________ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____s.,e,c Exhaust: ____s.,e"'c 



--
WELL SAMPLING FORM 

Page:_(_ of 2..

Project ('lo.: -~----Client: MoVI(eA.<A-J.o Date: '5/2-0/lo WeiiiD: /41""' w-o13 
Task: _________ Field Crew: kvl W\,::-b I W; I~~[~., LJt-b, .. ba Q.~ 
Measuring Point (MP): 1ef ,.C. ,f"~W·p CO VI vu..c~~ r~ Water Level XL): . 3. "t /' . . ft b~low MP 

Sampling Method (see applicaqle calculations .bel9w): Qow · ,fQ~w Device: · UQ,..~ tv f<-c .""' f 
Low Flow Sampling 

·2. . " G 	 '2.. ?Minimum Purge= 2" (feet • val tubing +val pump): ___o:c.,____ Starting PSI= (Y, WL + 20): _ __;:"-;c____ 

Tubing val= 0.03Uft: Bladder pump val= O.SL] 

3-Volume Purge Sampling · 

Total Depth (TO): _____!.ftc;b,el,ow=McP Water Height (H): ____jj.ft..,be.,lo"'w'-'M""P Casing Radius (r): ---~·It 

Three Purge Volumes = 3"[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 	
. . 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

. (gal or L) _(JJS/cml 
Stabilization Lowflows1L 2 tube val or+/- 0.3 ft .. +/M 1C +f. 0.1 +I- 10 +/- 0.2 +1-·3% 	 <5

_Limit 	 3-vol =no limit 3 well vat 
i·uo.:.o·~o:r~ 4~". :-::" z. z7""1-z:l- !:.~~~7 i'(fl·?i'f!3\]_• Do Cc·d, b v-o;·-/,'»v- 'ti~ 	 "--.'J~~c 3iL.::&? ~. j):p ~ 	 .. 

<V ., '/• '-'' I 

i 1: I::! 3.'1:S - 0. 7- ':(.,o'l. 1--10 'S 2-j_. 0 lt;. V1 8ol f,UO 


n·w '3.'1.> 0. z.+ \ - -S"' (,.'n 1.c3 YL.'>.l. ;o.s1. 80 '3' 0. S'l 

17- : ·w 3 't '1 (') . 1!.'5_ 'Z. - L'I \,; .I \. ':{. ~00 '3.2-S.t l 0 .'\o 	 \3<.l 3 ·0 . z_<l 


D .,_,
i ·1- : ''J,o ).'1'1 L} . Z.:2... 5- .j--- (_., 11- b ,q 'I ) 3<' .s (0. 3.r ()0 .) ., LJ'i 
11:3..\- '3. 'iJ' 0.2.. '1· s- . [ ' l. .91 33'\.0 l'-'·'--l- 8v'3 '-' .1-]"' . l ... 

1r'1o 3- '1(, () J"'/ (, . '2-. (., .c '- (.,_ (\(. }_i.,.J.L \\.\6- 6o'i 0.'2.& 


1T 1r 'S '-1 q 0 - :r;., l() .0 (, .[8 b. 'j$" 3 i)'\, i (O.'J@, flo'--- 0. 3i 


ll-:SD -,. s- 1 
tl) . ·:}'--j t).t ". 2-.c l,- ct 'i L1o~•.. ~ 1o .sv-- ~Pi c.::> • .3"1 


-
17:55 ') ''5'3 b,S2.. i (,.'1 (, . 'l.~ €;, • ~ (\ '12-L i iu .Sl 7~ 0 c."J 0-3=1
\ 2>: 0 0 :. .s• li5< . \.;cl i "L<, \.,_)__8 6 'lJ '-I 2-& .'l \0 .';\1 l-<'\ ci L 3'1 


Continue stabilization readinQs on additional pag~s if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) '(ft below MP) (gaL or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

.....: ,') foal or L.l (~SICI11).' 
\ ~.J--''6~"; .·' ....... ~- s-J o_~,·l- .'7.. '2.'1 lo '],.J [, ,q) '-1 '2 S". 1- (0 - I! 3 "): •'\ cr (J.l<.>


"·f•~ r,.r' 

···· ..·' 

TIME: ) i,l ·, '1 0 

Final Low Flow Sampling Settings: PSI: i .s·- Charge: S sec Exhaust: __cl,...C"--'----"''s.,ec 



WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: _1_ of~ 

WeiiiD: M-'\1\.WOI!.Project No.:------- Client: .,...------- Date:. s-/~" f, " 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Tenip pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) (NTU)c~~~uct~~ity

_(gal or Ll_ S/cm 
Stabilization Lowflow.s: 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ss

Limit 3-vol = no limit 3 well val 

ls : as· 3 .. r"i C) ' iQ '-- 'Z-'7.. • '-1 b s::, ~ q3 "i -z.S -1- (l) 's J :~ <-'\ '1 C.."·· bj 

. 

-



WELL SAMPLING FORM 
Page:_(_ of L 

Project No.: Client: ~ct..:P, Date: 5 / ?.-?..-/\ D WeiiiD: ~ 11!1 1<2 0 Is·A 

Task: Field Crew: . ku ~ &1~ 1 W',\le\""" Ue\ze1.1~cuk 
Measuring Point (MP): T D 9,{ ~ ~ Co)!,., k f~kwater Level (WL): "2J,j'j ft below MP 

Sampling Method (see applicable calculations below): l,ow ('u,....;. Device: ·~1c,. ,},lo /' ~U...,.....f 
Low Flow Sampling 

Minimum Purge= 2' (feet • vol tubing+ vol pump): 2- J: 7- Starting PSI= (Y, WL + 20): _..,..j'-'0"---
Tubing vol = 0.03Uft, Bladder pump v91 = O.SL] 

F\""'f 5ht al- '2-~f.t. lt7e.(OI-.> V!J-I' · 
. · 3-Volume P.urge Sampling 

Total Depth (TO): ____,_ft,be.,lo,.w-"M!!:.P Water l;leight (H): ____!.!ft...,be!!!!lo,w'-"M"'P Ca.sing Radius (r): _ _;___It, 

Three Purge V~lumes = 3'[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, Bin casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(2~ Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

·coal or Ll (uS/em) 
' Stabilization LoW flow s 1 L 2 tube val or

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% S5
Limit 3·vol = no limit 3 well val 

~-Pks , -z... \.~)"it CC'-V" fa\-.'ov1 q,5 'N~·:~'f/:/'' '?Jo;>z.Jo b~~~Z:.:·l i<-/13~,~~~ ;,co:;:~(~o~ 
\)....\<{o 7 . ...\ rO ~ CJ·C{ c;·.z..s ll~~i,'1;, '?2..11- 7.c;2_ I?-8'D 2., Oo 

10 
tl 2.. 


o.u-z.. l-3 

I • '-\ 


(J r 02_1"'2, '. e5 2.1 Lu
i 7, ~ I D 7). b 5 \I 7-

'2-, \ 
.., 

~b ·"' '1 (.. 3 '-. 37 

i ~ '. 30 z. \ . 1.:> ~- 0 ·0) 


Continue stabilization readings on additional paQ!!S if necessary 

;"1.'6 LJ"t'H l 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


(gal or Ll [uS/em) 


'7,7-lo (ce,o:r 2,J(.. 
(t:;~ 'te"'»."'i"\"'F , 
SAMPLE ID~ lQQ lj (;,....> )A•"" Lo? C2! sA- - L{ I E TIME: I 3: 7o 
Final Low Flow Sampling Settings: PSI: 30 Charge: ----")_ _.,se,.c Exhaust: '2-0 sec 

http:Jo;>z.Jo


WELL SAMPLING FORM 

Continued Stabilization Readings 


., . Page: __!::____ of .· 2-

Project No.:------- Client: Movt'>A-- .h:, 	 WelliD: IV\ 1\A W o ISA 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO SpecifiC Turbidity 
(24 Hr) (ft below MP) (gal or Umln) (C) (mv) (mg/L) (NTU)Conduct~~ity~~;ge Y~'al orl CuS/cm 


Stabilization Low flows 1L 2 tube val or " 

+/- 0.3 ft 	 +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% S5

Limit 	 3-vol = no limit 3 well val 

\!3 •zs- ·z i. 1.-'i 	 1!" •02- •2- ' s-- s-. \3 '-1 (,.f. I r•i'i.f. ~ .'\ $.:) iB oLl (!'.. 1-1 

8' 6'-\. 
,~ '

11-:z..•(:O ?J &,ti 	 2.~ S',c{q (;. "J.) 5''i1. « q,·-;ro IV'n·-:2 7';7L, 

.. ,,.. 



WELL SAMPLING FORM 
Page: __}_ of __ 

Project No.: Client: fVl01\so!\o :ate:.~ WeiiiD: ./lA. W -tG.A 
Task: (~~ )e;.'TiX'\"""' Field Crew: l._., f-.;;.il.,i'') i i. \3 tc••"'i "J 
Measuring Point (MP): ---~-"-~_<--________--,: Water Level (WL): ~' { ' ft below MP 

Sampling Method (see applicable calculations below): 0"'_,\.J"--'-~-"[o"-'.,..,""---- Device:__\o..:' 

Low Flow Sampling 

Mimmum Purge= 2" (feet • val tubing+ val pump): ------ Starting PSI= (Y, WL + 20): 
Tubing val= 0.03Lift. Bladder pump val= O.SL} 

3-Volume Purge Sampling 

Total Depth (TD): _____cft"-'b"'e"'lo,w_,M""-P Water Height (H): ____.J.ft'-'b'"e"'low!!..!!Me::P Casrng Radius (r): ____ft 

Three Purge Volumes::: 3~{Pi • r2 
• H • 7.48]: al Required Run Time: min! hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing-0.653galfft, 6in casing= 1.469gallft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP} (gal or Ltmin) Purge Vol (C) (mv) (mgll) Conductivily (NTU) 


(gal or l) i"S/cm) 

Stabilization Lowflow:S.1L 2 tube val or
+1- 0.3 ft +1- 1C +1- 0.1 +1- 10 +/- 0.2 +/- 3%, <5Limit 3-vot =no limit 3 well vol 

i.Y'U 'jt', fa [ ~~T I !·.u~e 
d

!5~7 V-1 
v 

~-75~ "1. lo '1{:"? ~-ld ~8'r?... n 
i li-?ir »--4$ 

1~4~ t.rs lS'.7Z. {.:1'1 T'i. i -z... ~ Z."l t 7te.J.f 


f~4J" <-sf s.w <..Yilt '1_5, !"' '- ~I -z.o 1-z.. z.G,.( 


( rJS"1 )'.Sf i. "7 s.Se ~.'1cl 1L.f_ -r f. c. i' 'l..OiJ 1.3 ;t... 

1'110 Jr.f./R t-.,f .5:.~4 -j,d\ Ui z._, IO ts-.4fc.'", r,,,s- 'i-4'1 o.oq '"$ __ ::$' -'1o '.or -l.q IG,S l"lcC:. fo .c; 

i•H.c ~- 41 () D'--/ ). "Z..- .5"'-l..t"i 7.13 -t,.o 1.5""1 u~r I L .c>.;. 
I

fctt..o 'it-47 e-.o5- g5 <$":4't 7 _,.., -,;.d I, '-1 y l'r(:,z._ [o.% 

t"'>o 'V-t'S'" c. .o5 1-15 :), '((__ Lzo -r~.c (. Lj (.( i'ir1 t '8. tl 
,q-g_-s- C> .<:,Is- 4 S:J~ 1.. z.z. -ILL Ia"?' il'Cb G. -OG.. 

Continue stabilizatiOn readings on additional pages if necessary "'"'" 
FINAL READINGS 

Time Water Level Purg~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) {fl belowMP) (gala l'."f1i . Purge Vol (C) (mv) {mgll) Conductivity {NTU) 

{gal o•!O (~S/cm) 

'(>,t.{ I ~ t5',\It\~ o.cn< /..-( ' & ~,(4 'l.'~ I ' '- "\ n&~\ l.{.VC, 

SAMPLEID: IOOS'"G.WMWIUI..ifl -uiE 0_:\_~TIME: ---"1.!_ ____ 
-1M 

Final Low Flow Sampling Settings: PSI: Charge: -------"se""c Exhaust ______;se""c 

http:Lowflow:S.1L


WELL SAMPLING FORM 
Continued Stabilization Readings 

Project No.:------- Client: 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv)~~~ge Vol 

at or Ll 


Stabilization Low flows 1L 2 tube vol or

T{. 0.3 ft +1·1C +I· 0.1 +/.10

limit 3·vol = no limit 3 wellvol 

( q t-(£1 o>Lf4 <J-0'{ f../, 'Z. S'.Jo ! .z.s- -n.o 
Ic; 1--J <" 'lil,'-17. c.."ll 4Lt 5·V{ l.z.'( ·-1£./.&. 

i"\b"O :\!, <..\L () '""1 1-1,(. ;5./J (.zs:l - (L/.( 

l"is-s- ~J£.11 e,,o!{ !1,~ () .(.(n 1.10 -IS.'l 

1'_-zs:::D c.IAeJ<... t::'l.C, -z.rs Z..'l-\4 .:> 

'2.._ ..,
Page: __of~ 

WeiiiO: MW-Ic'o.4 

DO Specific Turbidity 
(mg/L) Conductin~ity (NTU) 

IuS/em 

+/- 0.2 +I· 3% ss 

I. 1{; n'€0 f(.tl 

I,";L{ t'l'l ~ t../.Lb 
(77()I·> I '-\i'\ ( 


I •t..l I il. "\ Vf }J(, 


7'.!1~1.'- l~11. 

.. 

. . 

http:l"is-s-~J�.11


WELLSAMPLING FORM 
Page:_]_ of~ 

Projec!No.: Client: MoM S~K.+o Oat~: ,i-;{ri.{to WeiiiD: (c/IM W D I 7
Task{C...W s...,~ 1 t.......,) Field Crew: w. W.t.\Uki.!!Li.., L M-<4"1 

Measuring Point(MP): PL..k r;., i ~ ~A-""Y' 4>W.r..t./ Water Levei(WL): "! 1-. o I. tt below MP 

· Sampling Method (see applicable calculations below_):_· __ __ · ·." Device: [YaJU.··_g.,_;, ···.· ·-~-0..... ~~=-:t~l!:. ..."'"""....,..""·'¥¥':-: 
Low Flow. Sampling 

Miqimum F'urge = 2' (fe.e,l • val tubing +val pump): '1. 3!. Starting PSI= (Y, WL+ 20): __:5'0=--
Tubing val = 0.03Uft, Bl.adder pump val = 0:5L] 


•·• •• · · l·Val~me Purgii !Jampling ( ~1 A,I:a.\).;}' 
Total Depth (TD): ____,!,!.ft...,be.,lo.,w..,M!!:CP Water Height (H): _____,ft"'b""elo.,w"'M"-P Casing Radius (r): ___..eft 


. 


Thre,e Purge Volumes= 3'[Pi • r • H • 7.48]: al Required Run Time: mini hr
. ·H=·TD•Wl; Pi=3.1415, 1gal = 3.785L; 4iir casing=0.653gal/ft, 6in·casing = 1.469gal/ft 


STJI,EULJ~TION READIN(;S,. 

Time :.Water Level- PurgaeaJID; . ·cumulative "----:ramp pH ·• ORP/Eh. . DO .. Specific . Turbidity 
(24 Hr) (ft below MP') (gal or ml (C) (mv) (mg/L) Conduqtivity (NTU)~~;9~.{~ IuS/em) ....·--- ·- ----. al-o 


Stabilization Low flow~ 1L 2 tube val or ; 


+/• Q.3_ ft +/-1C +/-10 +/- 0.2 +/-_3% ss - ·-- (imlt-------·- · -3-vOI =-·no limit -3weU·vol - -~~~iZ:1 ---
-
~- ~- "~:·~?: '""'?.· ~; 00-- altli~rM-:Ii\ ~.5' ~.~if 'l-:10 () Ic;.;~' I "fll· ··· <>'"•l>?. 

g,t,.'2.. ~1-. '!>2. 'e.=~ 'li" 1: 0 . 'fs-1.. (.. 1'1 .. -~2-.r-. r 3"'·. ~ ~:.. l~oo .. h~1-·1-·'·' 
B : '2-8 ~l'.Z.'f o. o,"t t.o L 1-. u. . !>:. :r'f. i•-(.'!>0&····· c·O-,B '3c...so- -3~'-'". 
~; ~S- ~ti3C. ('),\0 2.0 1?.'32 ~."c. 3'f(,. l t5. '{ 0 I"H7 0,51 
5•.' Lf- g. Ji.~., ...l · tO. O"l.. 2,2 1.LCf I'-·'5 ~35&'. G:. 7.2'1 I'? '1:15 ·· a,sg
Q:.,.rc- ~'fr.~l~ 0 . o\ ·2..'3 f6.f.'\ f. .\ol. 1S'Jf. '-t s: .-'1.2•. t33S O•~'i 
"I :.oJ ... . :ni,3o. (),0 \ 2.1./ 8. 'IS' (i.f.l. H.S:. t. ,s-,. ~L l ~.'lS' . ~.j, 

q:.o~ 37."H o,ot 2.5 "f. 'J'{. r;..c," ~--t 7.?o 1~-I~- .o -r:r 
.<r:t·1···. '11.3!. r•o--. o\ '2. • (. ..• "\. tC· .·~. .1.1. •~s:i.C s:, '2.'1-· . l ~-'!..., 

"· 2.. t.. 
~ :2---'11 l, ..q~ (~ ·. I'0-

' f 
1:)

. 
2. 2.~ .. q,ot{- IL.LC. I?E'>O.=t t;-;Z? 3 . -13J3··· o-,;~o 

.cf ~,_., .. 1-11. ;~-. '--tJ.e2. J 0 ."'' ,q .~.-2..' f':J)JC.-~ o,.zc.q_lo- '·"(;,.. q '~'2-C6 .. I'?1-l'3 fP.• o:l... 1.·~ .. q,~q. "·"c. ... 3'-2-.l . 'f .·gt(_ I-ll~··· a>-.:~:2.... 
Continue stabHization readinos on additional oaoes·if necessarv 

-·--·-···· . ' .,; ---· 

.. .:FINAL READINGS 
. ...----- ·-----

-Time Water Level Purge Rate Cumulative Temp: pH ORP/Eh ·DO Specific Turbldiiy 
... (24 Hi) (ft 5'elow MP) ·(galorllm1n) (C) ·'- (mv) ·· ···· (rng/L) .... (NTU)

~~;ge ~')" c~~~~~~~ity· al or L 
... - -------- -----· 

tci~o?.- ?7.3{ (t)rO''L .·!.{,~ II, 70 ··?.ro %!f.{ ),o) J:i:n 6,-?q-
SAMPLE ID: l. 0 b 5 cq w MN\ \o) 0 I 7- - u / F TIME: _ ....j_..l)._''-',(...,0"----

Final Low Flow Sampling Settings: PSI: Lfo Charge: Ir 5 sec Exhaust: 2- $" sec 

http:q,ot{-IL.LC


WELL SAMPLING FORM 
.Continued Stabilization Readings 

~ . ::2.-t···:¢... cage._..._-0 _._._· . 

Project No.: ______ Client: f\<.. ol/\s-a.Ap Date: S/tb /c6 WeliiD: M M \.0 0 I "1H 

. ,., ' ' ·- •, -; 

.: STABILIZATION READINGS•>" ·· ,, .. ·· •- --• ·' ·- - :• ·. · ''''·. ·. 

Time 
(24 Hr) 

Stabilization 
Limit 

Water Level 
(ft below MP) 

. ·_ -~ . 

+I· 0.3 ft 

Purge~
(gal or e!!J' 
Lowflows1L 
3-vol = no limit 

Cumu18tiVif 
Purge~ 
(aal oi'lll 

2 tube vOI or 
3well vol 

Temp 
(C) 

+/-1C 

pH 

+/- 0.1 

ORP/Eh 
(mv) 

+/-10 

.. 

DO 
(mg/L) . ;,; 

+I· 0.2 

Specific 
Conductivity 
· !uS/cml· : 

+/- 3% 

Turbidity 
(NTU) 

<5 

OiOL 2 .S(' 

.... 

. . 

. I 

... 

. ·. 

-'·.

·. 

... 

. 

. . - . ..· ... - ·: .. 

. 

. 

. . ' ... ... - . . . 

' 
.. . ; 

'.-:-' 

http:ol/\s-a.Ap


I 
[ 
J 	 :' 

WELL SAMPLING FORM 
Page:'_\_ of __ 

--------,-~Client: .Nia~c.;t~ .oai~: ··sh:>(r<J WeiiiD:fN/\lN~>I!>
( I 

Field Crew: L }vktj r '¥: ~delze, b"d" i L. tfl'I<:/ 
Measuring .Point (MP): -L4J!Ifi:._-t:J!:L_--fl~!&flLLA~<"'~IUl!!!:!!:'-!:!k[!;!MNater Level (WL): (o • '3 f ' · ft below MP 

Sampling Method (see applicable calculations. below): Iow .. -Pc.»-~ device: · ···· tfe.d.Jif ·Jl~<;;:.r 
' -· --·· --- ..... ----- ,__ .. -- ___ , 

Low Flow Sail)piing · 

.MiniiJ).umPuige:: 2~ (feet~.xoiJubi_ng +_y_al pump): -'--.c-'."'-~-=lS=c.--'-,'c-·"-' Star:ting I'SI= (~\NL~ 2~);_·_·_·__•··-·-·,..·-,
Tubi~g val.= 0.03Uft, Bladfler pump v61= o:,qL] · ;~) '· 


3-\,l'olumo Purge ·sampling 
--. -o<;·, 

Total' Depth (TD): -'----,-tftub,el"'ow"-"'M"'P Water Height (H): ____Jft!:.!·b,e,lo"w-"M"'P. Casing Radius (r): ____It· 

Three Purge Volumes= 3•[Pi • r" • H • 7.48]: · · a/ Required Run Time: mini hr. 

·H= Tb-WL, Pi=3.1415;· 1gal = 3:785L, 4in casing=0:6.53gal/ft; 6in casing -1:469galfft· : '. "-'-'---' 


STABILIZATI.OI!! READINGS . 

' . - ---T;ime --Water Level Rurge~ -Cumulative -Temp pH.. . ORP/Eh. . DO - Specific . Turbidity 
(2~ Hr) (ft below, MP) (g<tlor~ iPurge Vol (C) . (mv) (mg/L) C~n9uctl~ity (NTU) 

(gai4111:D ' . -l~S/cmJ • 

Stabilization ' Low flow s 1 L 2tube vOI ol ss
' 	 Limit- -· +/~-.0·3 ft - - -3-vol = no·nmit '·3-well vol +t- o.1 . rt.~~~~\- .:/:~,2,, ,,.+,~ ~<>& 1 

...... tOOo···\ 1-\C)Q> . C.q l . 	 ('L ::fi: · "f•;,oD iz.~.,1-L r--i, ~ · · ('{ 1;1.. .. 	 ; ' 
.. . 	 ..... -o.. olc\,eck.. ··,· . to-. o\- -- '".o'l. 

. .. .. . . ,"" . 1..... .... . • . • 
' 

\c.l·l.\5:'· 0 ... ' 
. .. 	 .... ... ---,-- ... .. i . . . \d-51.{ 

: 

tz~-?-~1 
.1<'9lr, 5 fi. '75'' 

ItA-50 

· ~- & ..' 11,Z'1. 7.r") . -Uc. 1 .~ .• <o-1'3- a,g, 

·i'iioS.,... \b-,51 q.oJ...\ r _"(.. q.y1~ 1,19 -~c\,':? l:Oc ~/g. 


. ..:_,,i 	 ·FINAL REI,I.DINGS ..
:-"':_--'"~- 1-....,.;==.,.,.--."'-~-'-=~~,-,-,-,-,.,..,~~=,:,.;;;:.:::.:.::=:;:::.::;;:::,.,.:;-=~=="""=~==~-"-=====~-l 
,,I· 	 · · · Tiriie- WatbrLevel Pur~e.Rate. ·cumulative!~ Temp . pH ORP/Eh · DO sp:ecific Turbidity 

I· '(2~ Hr) (ft'oelow MP) (galoitlmin) ·:Purge/Val· (C) · (iiiv) ' · '(mg/L)- ·condUctivity .... "(NTU) 
'· . ' '· ·>:- ' \';(gal-oiL)' 	 ! (uS/em) 

- -. --~ . -- - --- ... - i 	 ..... -·· .. - 

\S\'5. ,0-G:il'" o.,s- 1'5.75' ·. 't·C.,s 1.1\ 	 0-(,., z. 

.,c; ~~MPLE ID: _.>.:\o:.:c..:::.S~(-,.>.:W~.M..:JM'-'-"~"-<:'l.:::.!.lj'j)'L--,-:i._;·\'-',"{>.....-__:L->--i-/..!!.F______:_ TIME: ISZJ:>(r) If3c(....\ 
-.s- z 	 ~ 

. final Low Flow Sampling .Settings: P~: __J -'-·_ Char~~: _ _::"-_s.,e"'c E,xhaust: . LY sec 

http:o.,s-1'5.75
http:STABILIZATI.OI


/· 
WELL SAMPLING FORM 

' Page:_-_\_ of __ 

ProjectNo.: _Ciie~t~ lfv\O\A.got--'!1; Date: r:y/IJ(IO WeiiiD: /Vt L11! 0cn.o 
Task: Field,Crew: J;)hot.. r_,)€b, .• \M.a~ ked; lv\c ~~ .1 
Measuring Point (MP): b ., •I · Water Level (WL): - It below MPkg;?', 13 
Sampling Method(see applicable calculations bela Lo <..<)_ .. YloY0 Device: JeJtec: irJ. hlg~ f~«--P 

Low Flow Sampling 

MJnjmurnPurge =_2* ((eet•_vol•tubing + voJ pump): '2 5, L_ Starting _f'S_I .._ (:6-W~ +20): 
Tubing vol.= 0.03Llft, Bladder pumpvol = 0.5L] . : · · ' - : · 

' .. :_ · :. · · ---· _ --· . • · _ · 3-V?Iume.Purge SampJI;,g @~ -Aff\!'c.:M:LJ 
--·---.'.Total Depth (TD): · It below MP Water He!ght (H): It-below MP Casing Radius-(r):---.---~7-''tt.: 

\ . ~ \- ' . - . 
- 1 ·- -"- r - · - · · · -· ·· ·· · · 

Three Purge Volumes = .3.[Pi • r''• H • T48]: . - . · . . ai· Required Run Tillie: mini hr 

--- H=.TI:I"W,L;_ Pi~3.1415, 1gal = 3.785L,4in casing=0:653galltt; 6in casing =·1.469ga!'ft ----' 


STABILIZATIONJ~EADIN_GS __ ---. ---- . 

- . ---Time Water-Level Cumulative Temp .pH - ORP/Eh, _ .DO- Specific ... -Turbidity 

(24 Hr) (It below MP) {gal o mi (C) (mv) (mg/L) Conductivity (NTU)


-Purg~ 
Purg~~

---- -· (gal o - - (~S/cm) ---
Stabilization Lowflow:s: 1L 2 tube val a·r 
-- - _.,, 0,3 ft +/-1C +/- 0.1 +/-10 +/: 0.2 .. +/- ~-~ -· _____ s s 

--~lmlt 3-vol-=·no-liml~- 3-well-vol . -·· 

\_:L3ol "1-S-. l t~ . ( 1'-i 11) jVGO -.o"'llltf 
i1-.'2-2.. ~~~;{;, 1 

'7."3\o ·-· ·o-·...n.:.- o. ·<-(,0 -~-- I "'I/IS' c !>: C..O.Q.i b "'~M~flM ~ .... ' r; 2;'3' 

!S ·,-t.'-\: ·:z...-'1$ ~ ,I5 t"1; '1 '1<- Q,;z._<;' ·-3b2:...5 U\} R'2I{ b :•-( '{ 

)5'~-, 0 2 '65'.1.' o, 5 b/,7- q, )_0 b'.'{& ~v~ 5 I l r?S . g"zb o -'3S 
IJ'r]S ?... 61.> .IS" (9 -'1 6' 7-- "\.l2 (o ' \,;z. ..31':f.. I. \.'33 1c'i 1- -z.ss

{') 1- .,_s-;;1,-j() (I ' ' ~1 ot' b.tp"t -:-31-B ,) ... -1-9 '1--z~ls:. 1s 0 - "'\. - . () l' kji} \.-.s-) 
J\s::: l.ii -Z.~~. \<-\ --o.s j\.0 q,()S" to- 1:o -)1'\.'2 ),'so - 1'l'1 ····· \.22
' . ts:J: S'b i1&.f. \'t D.s- j'],,'2 "(,.CJ·t tt-.'12.' ,!,)"f8,$ +'l.-3 .. r"lY lh80 


rs :S!"' ZRi 
I 

.tf' o.'1 iS.') 1 .10 b."t\. -:-;)l't."'. l. 11- =t~ s- . \-~3 


llc'-00. 2.8$' II.-\ 0.1.-( 11·. s . 1-~q _fo .'1-8 -:-31-1-0 I . t I 'liS:- -:LiS 
f{j·,os ;As. ,1-(' e.5 ;'7_0.0 Cf.o+ -fo.. 15 \ -37!.{,-z \ oK 9-"f.t.f ).,2--l 

I l;.i·Ao -z..s'f7 \t{ f), If 2. '2..;.\ -7Nl -::t- .(; ,&; - ~(:.3,1 --- I 02- 7brS- . i!P·.1'.7') 
]{,'.\5 '2 'Q,$, \:5 0 I i.l ·z,-'-{(2.. • ;?;"{q &.go - 47-& ~ (!),qf. "7-~ b D/i'3

ontinue stabilization readlnas on additional oades if necessary 
.. --···· -- 

1
.FINAL READINGS 

- -- -~- . ---- .. ... - - ••1 . - ,. - .. 
Time Water Level Purge-Rate Cumulative Temp pH ORP/Eh DO Specific · Turbidity 

t24 Hr) ·(tt below MPr ·(gal or Umin) I • Purge Vol (C) (mvr - · (ing/L) . (NTU)c~~~uet~~ity• (gal or Ll S/cm;' ··-· .... .. --·~--.. () .i{ . .. fZC(~--I&-~35 Z.'D7,l5 'S 3, \ "t.&o c;:,71 --lif5. ~- o. 'tl 6·, '{ \ 
~ :r•J~f- H.ff 

' sAMPLEio: \oo 5 GwwL.N\.wo?.o~.Vz4ifur~ TIME: ( b · '{o 
Final Low Flow Sampling Settings: PSI: \ q 0- Charge: .q: sec Exhaust: 1_ 0 sec 

http:r�J~f-H.ff
http:7--"\.l2


' '· 

WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: 2_ of __ 

Project No.:------ Client: ~1\chSc<.ni\-p Date: Cjt\r)to WeiiiD: iM~<A w-o£.,.0 

STABILIZATION READINGS .· 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or~ (C) . (mv) (mg/L) Conductivity (NTU)~~;ger~alar (~S/cm) 


Stabilization Lowflow:S:1L 2 tube vol or
+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 "+/- 3% ssLimit 3-vol = no limit 3 well val 

\(.·, ~0 '7 <55. ,s- 6.'{ "'.D-f Cl.C( (,.,2&.'1 cO·t'l \'2.- 2-' " 71'b O,'f?

rk2S 1'2~5,\5 tf!A /_ '6, 5 ~,o+ (,:go -lib,{ {), C(Lf 7'1'+! 6. L{Cj 
((?< 10 ~~$'JS f) r5' I?, i o q cr~ G.~~ -lth.1 <!J,g'{ yq{;, 0 ,L[ 5) 

I(o: ;5 ?$?( \ s oA 1'2.'2,,( ct.iJO ,,;;r( -llfS,& 6, cro :f'lb oAt 



WELL SAMPLING FORM 
Page: j__of__ .. 

Project No.: Client: AA <n'l >~k, · .. Date:.· s-{ I ll/1 Q WeiiiD: N\,\fii,JOZ.( 

Task: Field Crew: \A..) .. WLl Uv< l."" i-t , L- · Al' ~ 

Measuring Point(MP): 'icf o.C f'' '""P"'"''•o<W r~~k. Water Level (WL): 'Z 12. ?1- It below MP 

Sampling Methoci(seeapplicable calculations below): L:vw. &0•"-J .. . . . Diwice: fl,Q_p,..Jk; . e~""'-f 
.. Low Fl_ow·Sa~pl!ng 

.Mi.njffiumd'~Wrg~ =. 2* (feet~ vo)MJing + vo)rpump): !5 . 5 St"r:tlog PSI"'(~ W~+jo): -·---i-/__,2...=-'."=--
Tubing val,= 0.03Uft, Bladder pump val= 0'.5L] , . ~ ' , 

· 3-Volume Purge Sampling y-Jo\- A-pp~""\~\i;) 
. . . 

Total Depth (TD): ft below MP Water Height (H): ft oelow MP Casi~g Radius (r): ____ft, 

Thre,e Purge Volumes= 3*[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
· Hf TD-WL, Pi=3.1415, !gal= 3;785L, 4in casing-0.653gal/ft, 6in casing= 1.469gal/ft· 

ST~ILIZATION .READJN~S .. 

Water Level.·: . Purge Rate- CuniUiative.. Temp .pH ORP/Eh . DO specific_ -Turbidity 
(ft below MP) (gal~ Purge VJll (C) (mv) (mg/L) C~nducti~ity. (NTU) 

-~~~~~---+~~--~~~(oea~Lo~rr£~)).'~··+·----4~---+----+---~-+~~'"~~cm~n"~'1-~--~
Stabilization Lowflows1L ~tubevOfrir +/- 10 1·--- --Limit·- +1.-0.aft 3-Vol=no.tlmit -: 3-well-voi +/- 1C +/-0.1 +-O.~- _+{~ 3%____ _ 

- 6<;.2-i) ,.;'). S'-\ 0 ') · ~:,7- f,tlv'l +,o5 ";:H-:f S.b'O 7-0 \ ci ·s-1:1. 
i /,;! 2-c'> '/..:.1'2ol5• . () '3 '7. t{ ~·.e;;cr c~~,o& )7),£ c;·.ttq>' '70 l ('), 2-i 

· ·."is· '7_ i z.,5S o, J 11-f, '2.;:, '6 AI '7,r3 t.fL/b5 7, s g 7-tJo 0!'2..0 
~~,. ';<1 V ~\2 9-i 0 ' ~ t5 c\ q;, "1'2 "7,1 11 q t:;f),) 5 , l{K 7-6D· 6 ')_b 

Continue stabilization readinas on;additional paQes. If necessary 

:~ 
" 

. FINAL f!EADINGS . . ; 
. _,.,, - .. 

.,Time Water Level Purge Rate Cumulative Temp'· pH ORP/Eh DO sPecifiC Tur)>lglty 
- ~:·.·(24 Hr) · · (ft below MP) ·(g~l or Umin) (C) (mv) (m!Jit) ··· Cond.uctiVity·· , '(NJ:tif .. ·Purge ~ll :It

(gal or L , (uS/em) 
._, - . ,, -··-· 

j; 
... 10~ 5o '2.-\2-' 5'-\ o, -., i 7, q 8:12-!7.ttf •' t{~'Q t 5,,'-fb'' ·c?:f<;o Ci'LC,...< ~~.;,;.., . '~ 

cw f\.'1:.1.1~ ~t) ~z...· ·-
·,H 

("' . .,-~ ,.
SAMPLE ID: \ 00 S""' ? l l-\ /f- TIME: { b · • S J 

Fjnal Low Flow §ampling Setti~?~iTI~~'"-:;'~~-__,l~S'-'v"" Cha'lje: 7: sec EXha~s!: rS' e.~ sec 
·-.!:, 

. '1?\~;;~i 




WELL SAMPLING FORM 
Page: _I_·_of _l_ 

ProjeCt No.: ------- Client: !v~.p>'-'P-<:-'-f, Date: 0-/zz/;o WeiiiD: !v\Mv\Joz:z. 
' 

Task: 	 Field Crew: w. i ;Je-\ zerb&<--<.'_t,._ L- AL~-'jU?....,I 

Measuring Point(MP): ·T;r "(: P'&""'{l pla~ i-<•'-f\'• d, 'Water Level (WL): 	 'ZD'r. 0'\ It below MP 

2.r:>1 • z1 -R.>; bk;. 


Sampling Method (see applicable calculations below): Qn1.1f fil-e,,; Device: ;;a,, j.i"'f £.,._"-( 

Low Flow Sampling 

Minimum Purge= 2' (feet • vol tubing+ vol pump): _.2.<?-=...c·-~1...____ Starting PSI = (Y, WL + 20): __ll_cZ.=-..'1..!....___ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): ____,ftub/S!e!ll.low"-"'M"'P Water Height (H): --,--....!tt'-'b"'e"'lo,.w..oMor:P Casing Radius (r): ____It 

Three Purge Volumes= 3'[Pi • ,Z • H • 7.48]: al Required Run Time: mlnf hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 41n casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (It below MP) (gal or Umln) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(aal or L) (~S/cm) 

Stabilization LowflowS1L 2 tube val or+1- 0.3 ft 	 +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ss
Limit 	 3-vol = no limit 3 well val 

'··: ...,_.,,., c..,'- '>k... ), T-1-. l 7~ l"'ltl) Uf.."'~ )' ---=;.,. l ~ ~q:to C.e<.a._,~,,. ...._.h.".);...... 	 [0. 3l:> •"·~· -~:u,..,. o... l.D, t. i '1 0'\ t:,c,..'"' --7 ' 
,vo. :"Is· L<>1- .. '2. -~ .- o:'l c; . 'l '() \.,. '1 'l. -z~n.t. '-t .<t. "1 I 1-~ I 1- . s-o 

"\ , :;;v ?.~·~. 'Z'I e ,•IZ s.v (,. 2) l. . 'n ?. i, 3, 2.. '1. 'is t t "I~ 'l. 3"L 

·q,· .5'5 ·? o'7.. 
7 
0 2'} OrStk s; 7- 6·...n It;, a•) UG,"J.. c;.oio i ;zc, '( z S&-,;_. 

tD ·. vo u7- .1s· tl,~la t .s- t.. ·n b' ''\b 2-b~. '1 "l '<t ') nn '). z 1 

IV : () s~· ;Wl.3~- (). sD i0 .o &. ~il.. b. '\ <j 'Z"f'Z.'2. '1. ~I 11"rl 3. i\ 3 
i D ·. ID toI-.)\ 0 • '-i 6 !'L . <, ic.'b3 "kZ 2 75'.. .-, L(, 1-S l"i-1"3 3,3'1

iC; IS ·w '1-. ~;.. .o.·1\. I'\ . " l,.. 3S 1.o'i . Z...S0. 0 '11-1 Itt L '1 3 8 
·;a·. ~v 'J..o '1 .:,''l t? '~......i 11.3 \o,,31 + .0l- '2b(.<J '-1. \i!.. 11H- 4-~'i . 

~;o:<.s.- Z,.c~t, '!>S' 0. "H. I ~I .. ·":, (p,Z,O 'f-.01 'l '(,S". 1.. 'i.'1o IT'ti '-f.(,o 

,c::So -z..o '1- .~s· 0 . "I '6 z \ ... (. z~o f-01 ·z.. 91 ,') '1.'1'2. i 1- 1-C '1. s:r 

Continue stabilization readings on additional pa es if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (It below MP) (gal or Umin) (C) (mv) (mg/L) ,. (NTU)~~~ge ~~I 	 c(~1uctivity

al or L S/cm) . 


\0,' :.S;, "2i·l- &~. "t (,. '7- ...:>}- 2'11. 'S l.j. •i 2. 1 r •..
?o '1- ;>, ,- 0 .~-·{'g 	 . . 7- ~ \ ..., . J-i" 

SAMPLE ID: [ coS:W lv\ ;,;,vJ 0 2 z - i) i F - 1\i\ s I !Vl S ;} TIME:•. __._..I"'o-'_J-'5::.."-___ 

Final Low Flow Sampling Settings: PSI: I 2 s- Charge: '1' sec Exhaust: l 3 sec 



WELL SAMPLING FORM 
Page: _/_of '? 

Project No.: Client: f¥\Q>~~- ·. Date: CJi1-\ / ·z...o \DweiiiD: f'A"'-W ()2.) 

Jask: .. .. . . . FieldCrew: I.-0; i /V\c~ ·t,• Ut...•J .....,, lJe \rg,,\Jc.)\1 
Measuring Point(MP): $11 ,{ A, , G. M(b,- f-~""lc.- Water L.;-,~1 (WL): l p "J. ?- L ft below MP 

Sampling Method (see applicallle calc~lations below): '4C-Lvw Fb . Device: Q._,,\; ~J tbJJ Or ft<..-p 

Low Flow Sampling 

Minimum Purge= 2• (feet • val tubing+ val pump): 2"2-,J L Starting PSI= (Y, WL + 20): ___,7-_l.f..L·--
Tubing val = 0.03Uft. Bladder pump val = 0.5L] 

3~VolumePurge Sampling ( NtJt Aep\,a;~~') 
Total Depth (TO): -'-----"-ft"'be.,lo"'w-"'M!LP Water Height (H): -----"'ft_,be,lo,_w-"'M"-P Casing Radius (r): ____It 

Three Purge Volu,;,es = 3•[Pi • r' • H • 7.48]: al Required Run. Time: min/ hr 

H= TD-WL, Pi=3.1415,1gal = 3.785L, 4in casing=0.653gal/ft, Sin casing= 1.469gal/ft 


STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

{oal or Ll {uS/em) 
Stabilization Lowflows1L 2 tube val or+/- 0.3 ft +/-1C +{- 0.1 +1- 10 +/- 0.2 +1- 3% ss

Limit 3-vot = no limit 3 well val 

(1~-UJ ·~.2-l.- lf·~"~f,:' ZZ..?-..:.'!2]; tr-f:.:~~t;{ ~i 'i I )-7'1 '(13 "'. '"--?'< •P 
V'"r ..·~'.y uoCCI ·; '4 ·\-- 'f) \r-.. '"'""'..;. ,, . 

1'1: t.iv io7_.2) - tf')' .~ 0 ){SL{ Cl "4 ''" I tc!i I IC'I, %of ~g- 2.o, I "1 
_('(\~ ') io't-3-L. ('),\(,-. .~6 ~.~"t C,..ct'i' l.(g,"-( 1, o r 11cr; s: 6 Cf 

r7- 'io ioi:::z.~- c'!J~~ '-~ . ~) 5 'lN &, 'i<;c -\.('),\ cJ 77- /0 yL( '3. c)"'\\ 

I}·.~~ 1o1.7-~ n 'l '5 c,· cr $\, Jb re, 't.& -\{)(:,, 2.. t'),(,( lrY7-?.... 2 <J cr 
i<l.oo i'10t 7-~ o,t>'-\ Cl! . i ((,,t-1 0 '7D,u -(1,3 S' tP, 5l 07 I- lr;;s 1'1 

' 
1g;o 5' 07-.7-.1... /). ?, '2.- Lotr " <{ { r.; .'l?l --""1"/'ici C9· 5?. 1 ,-:; '.2<'( --;; •-f?...s ., . 
~ .,-)6...r~'.l o f"Of.;:n.. f'), z..J .I'. r '?-,oz. .,..-(_ qc.( '{ 6. '6'5" o czt( r. 71 

lif,Vt5"· \ 07-,7-L.. 0 'J.2 12./3 . g, fl (<,'ll -[(1((,1) o, ':J(,.~ /0'\Lf It~~ 
1•/' 1.70 irl7-.r?... ()(20 \ -~ <;i. )S,Z-:.;1 G..a~"1 . ~ 'Z\5'.'-( osg I I l aqq 

ic,l. '.'l.5' irl7--:tf . D tH; lro.n <&,3 I IG,. <17- -?--!1~ 0,57- i I I j. i..>'o 
li1l'.;o 1"-?.h 0,1(0 tS.o 33? '/(){ - 2..\s<. (, 68{. i 12-0 0. gcJ 
Continue stabilization readings on additional pages if necessary 

·:F 
-~'. ·t 

FINf;L READINGS 
/'),: ;\ r 

Time WaterteVei1' · Purge ~ate cumulative Temp pH ORP/Eh · DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Limin} .<vl (mv) (mg/L) Conductivity (NTU).-~~~ge Volal or L) -I~Sic'llL · 


(?)·.'{) O.t.(\) J.l(o 'l. -, ' G. qq -2-)0.Ci.
ieN.?-'-( cx?O - I 
(), 72. li (({ 0(70 

sAMPLe 1D: 1(: o 5" ( 1 .,) v"' M v-> o-z.-~-~ 1.d l F TIME: -~{~,-.~9--<-'._,c;_,o'-·__ 
Final Low Flow Sampling Settings: PSI: ·r-S Charge: S~,) sec Exhaust: __t+(--.-_,se.,c 



WELL SAMPLING FORM 
Continued Stabilization Readings 2 2

Page: __ of __ 

Project No.: ______ Client: Mn"'-s-.~:tp . Date: S/2--V/O WeiiiD:n, '-lc.>c)2.Z 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative ·Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conductivity (NTU)~~~·~~Ial or L IuS/em> 


Stabilization Lowflow~1L 2 tube val or
+1- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/¥ 3% ss 
Limit 3-vol = no limit 3 well val 

I g,-,s- io7.13 o,<c 10( ' 55. . ;3_1.5 G,ct5< ~'2\ti,<;- fJ. ')') I)\ )0 /, 171
\<Z •,t.(c) 'ltif7 7 ~ 6.1.\tk 2-2.. [) ;;$,

f 
.-,
') 

/
c.- {.,cr. g ~L.LQ2... o,s-3 ) I 1 "'"F '(') C'(2.._ 

I)Z ·A c;- I~~:;. 7-c.( DAo i?_\f. 0 \(, ?.z:. .C,,qq :'52-) 0 Cj 0. c;;> 1 r 1 \ CJ, ;zr-:-. 

.. 

.. . . . 

c

... ···---·
\{~ 

.. 

·..:·---·

http:g,-,s-io7.13


---

- -

f ·, ~s-

~~·-- r""'''-'1 
~ 2SV·t."'>O f{'Z.

WELL SAMPLING FORM 
Page: j__of _..1:_ 

Project No.: Client: Jl1dll.54()fd. Date: 5'/l.:Z.-/Z,.O\ CMteiiiD: ~1111 iJ 0"2-5'" 


Task: (,.,t/.t S'.:.wtp(j"'J Field Crew: L-- e.i iL-k.-). W iJ L~bcu.. G... L. ~~rl~ 

Measuring Point (MP): 17>~ of ·f tJ C- (4.5lrj· Water Le ~1

1

(WL): 3 I ' 5g ft below MP "~ 

Sampling Method (see applicable calculations below): '3- \)oil. ru ry Device: .£ ..J~· -CL. l.. . CA.n;,.;_.\._(:.s 1""''1" 


Low Flow Sampling 

Minimum Purge= z• (feet•vql tubing +vol pump): ------Starting PSI= (Y,WL + 20): ----- 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

. Total Depth (TD): 2.. 0 ° ft below MP Water Height (H): 0-Z..<(J( ft below MP Casing Radius (r): 0 1 3 ft 

Three Purge Volumes= s•[Pi • r • H • 7.48]: 3 'J 0 gal Required Run Time: ___,min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0;653gallft, Sin casing -1.469gallft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

.(24 Hr) . (ft below MP) {gal or Umin) Purge Vol (C) (mv) (mg/L) (NTU)
c~:~uc~~ity(gal or L) S/cm 

Stabilization Lowflow~1L 2 tube val or+/- 0.3 ft +/- 1C +/- 0.1 +/-10 +/- 0.2 +/-3% S5
Limit 3-vol = no limit 3well val 

<f"<i· et<>o.:.~ ~7A:>~!!!:.; -,_)b-"1-}C ,~o."'~·, N'IJ--/'i I J o.u'l..-=. ~·US 
.o. J,r,(( 00 .oLdic -.s s 2 c\ ,) \ tl' ~ (...f~-. "'' ~..i) \. ..J_ \ rl-..!r.c "'"A--·~ r""'f)

t1 'I I 7 2.. ' 7.-S"' z /5 ts- '1.-''0 7.8'(. J(c\l. (, z.Jt '321-J 
11- ~ t)- s1. 5"'2. '2..S zs- 7 . (, 0 7 .8'i ( 8 3. 'l z.ol, :n.. l.. )1..0 2 

n:-u:> ~ Pv~r i Y'\_C..r.Z~ ~~ \u Lfoo He -
l~ 9 3 ' 2.0 s- .D '3~.S 1--1-1 1 '6'i it-3 2 '2-- :!> '3 :, '2..<.. \GI .1')2_ 

f1: ?...r S .a b(. ;;-- 1. ell f. . "'!' l.. I'' '6 .o Z~ '1. q yq Z>. i ~'"l· H 
11 :3o /G,'3.to $"- () fd {..S '1-.'1) l .~'1 (.I:) 3'2..1- lt.s~Z.V"\ -' 

If.'· 3S"' J.....c ,,, ·l <.J-r . .:.c /h
Pv""""" h 

i'f'k\''L 


It -.:n ~ 9 I 1'\"f' ()-, 'l'rv--L ) d.f-1.; . lt3tJ O'i .-' (. .,... ~·hq.< Vv!l. ~ 1'2 


It ::9'1 l'~o ."'1!. 

Continue stabilization readings on addiUonal pages If necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conduct~~ity (NTU)
~~~ge ~~~ al or L (US/em 

SAMPLE ID: _____________________ TIME: _______ 

Final Low Flow Sampling Settings: PSI: ____ Charge: _____,..se!Ec Exhaust: ____.,se.,c 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: ____b__ of _3_ 

Project No.:------- Client: M o >1 S"'"' h> Date: 5/z.z./to WeiiiD: MM.wo Z:~ 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conductivity (NTU)~~~ge ~~Ial orL IuS/em) 


Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ~5

Limit 3-vol = no limit 3wellvol 

r:J. ·. '11- I~~. \.:,'1 

ti,l'.(OC, 18o .n f-o JOf J""' 11 S-U '2-SV- lh 

r.f 'I'"'I ~ 'D \ I ~D. 50 ' ~ i-v...- J 

' 
'8 : l I /1-'1. <\0 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: -4--of+ 

Project No..:------- Client: __,Mc..:..!!cn.=""Xi"""·.,.,,_k"""-- Date: -==s;=tp<=2.=-'i'-JPr..:';::O__ Well ID: )!J1(/IOz:J 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

Stabilization Low flows 1L 2 tube val or
+/· 0.3 ft +I~ 1C +/- 0.1 +1- 10 +/- 0.2 +/-3% S5

limit 3-vol = no limit 3 well val 

l Lj IS: II~./!'{' 

s 0~0'1 On-~3 

) ~'5<.<> s/ur,.h ec.k. '2-·'- '),O"l 1Jto.o rb~4{~ "'7 '?<1 {.{ \0 ·0.., 
1~, foOl 

~ oi~C:> raf -z,;2.. 1~3' l'<·'f 1t.r (~z.s~ =.<J·'l 

I 

•. 



•' 

. 

... 

. 

WELL SAMPLIN,G FORM 
Page: j_of _l_ 

Projec),No,: Client: tv\o~5a..l0 Date: 5'(17jl o WeiiiD: ~M<W 02-T 

Task: Field Crew: L-e ,,, IV\ct~ I bJlhddt~ uJ>.!J:l ba c~ 
Measuring Point (MP): =lz:r..' .,£ ~\·,, "~ co,.,.o Aw p\al;e....:= Water Level (WL): ·1 0 2. • 3 JZ · ft below MP 

Sampling Method (see applicable calculations below): i--ow 82w Device: J_g.1hce\el VlqJck,. (w.'"'f 

Low Flow Sampling 

Mini.mum J'lurge·=.2~ (feet • val tubing+ val PUI!lp): --~L?_.,_q_,_-"L..-:..__ Starting PSI= (II, WL. + 20): _'L?_·-1{___ 
Tubing vat= 0.03Uft, Bladder pump val = 0:5L] 

. . . :i-Volume Purge ~ampllng {}Jt::>~lft"B'.,~ 
Total Depth (TO): ____ft"-"'be,lo,wC!M'"'-P Water Height (H): _____,ft...,b"'e"'lo,w_.,Moc.P Casing Radius (r): ____ft,: 

Three Purge Volumes= 3*[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL; Pi=3. 1415; 1 gal = 3.785L, 4in casing=0:653gal/ft, 6in casing = 1.469gal/ft 

... STABIL!ZATI.O.I\I ~EA!liNG.S . 

' Time Wat~r..Level P-i.Jrge.Rate - Cumulative. - Temp pH ORP/Eh DO Specific · . Turbidity 
(24. Hr) .. (ft below MP) (gal or Umln) (C) (mv). -(~gil) ~Conductivity (N!U) 


.. ~~:g· ~r . (uS/cml
. - -·•-"• aLar L . 
Slablllzallon. Lowflows1L 2 tube val or . +/• 0.3 ft +/-1C +/- 0.1 .. !1-10 +/- 0.2 +1- 3% 

.. 
S5 

. ' tlmlt 3-vol =-no limit - 3weU-vol r-·· 
' 

(~,Jq"" ~.~o·~i!c, '"'2~i7 
}OCJO ~ .ltlli •· 

.l$',00 CotLh,r ,t-roll\ ·- . ;otrf1h o . Dc:> '7~ <i>'- /.<-ffHII/1 (;l'<Oi.-.. c:.•. ~ ' .., ' i g_' 10 Ioz. "'ll - "1 ..:>5 "/-.1\o :!>I';/-. '2. s·. ·11 lo'1+ . ' (>·. 'I\, 

i5 : i$" 1o1...'13 ·- "2. ' 3 ~-'-!!. t. .cq. 31S· l .'1,J..-D fc33 · c.Bl. 
.lg : 'Zv \D Z.. 'iS" . 0 ·S' '-\. b' f. ~'1 <.. q 'i )U . ·r. /4.'12. lo'32 "'.SO{

l ~ ·. 'LS' (o:l. '1'1 t'l.\a '1- ..r .j-.01, (.,.en 3'2.1-. '-1 '"l.• '3g {o 31. o.8J 

~~ •• "?,;:;, . ( ~ ?. ' 'iS' 0 .i., .,. ill . (, (:,,C1q- G Cj"; )?O.tf '-{.23 fo ?2.c o.\,0_. 

. 

. , 
..>' 

' . . ..... . .. 
. 

·> 
.. 

.. .. . •'•• . .... . .. ' . ' . '• . .. ·. .... 
. ..." ..' 

. . .. -.. 
Continue stabJJization readings on additional pages If necesSary 

--- '' -- --- -- -· .. . -- ... - -· 

'* }\..,Vi~..,,\. tUr -IP..u.. 'o ;ret~. 
: . . 

. : FINAL READINGS 
' 

Time· Water Level pUrge Rate Cumulative Temp pH • ORP/Eh. ,DO Specific Turbidity 
(2~'Hr) (ft below'MP) '(gal or Umili) <Plfrge Vol · (C) (mv) .. (ing/L)' ... . '(NTU) c(~ductlvity

. (cal or Ll ·~stem) 
. ----- . -· . - ·;·-·

1'0: ).:> \0L. '1!' ('),\, :J(). [,. . f...9 .):' (., "(3 -::3'30.'1 '1- 2..) [;)'3 '2 o~bO 
~;..: ' 

sAMPLE 10~ ldoS(twMfiAW""-7-- u IF TIME: • f£;?36 t'R., :>0 
1--"\ 

Final Low Flow sampling Settings: PSI: ~0 Charge: __7-,____.s,e,c Exhaust: II sec 



/
/ 

WELL SAMPLING FORM I 'LPage: __ of __ 

--"------ Clie~t W\o" so,"'~ Date: 5f \lo ( lb WeiiiD: MWI kl.) 0'2.- '6 

Task: .. -,,~FieldC~ew: ••,/c.yll\ectc.,< r.,).-\Jet_~..k~-·····... 
Measuring Point (MP): Water Leitel (WL): J7 5, 2. '3 ft below MP 

Sampling M~thod (see applicable calculations belowi:~ -· Lp-w ·~ > · Device: J.£-Jfc~ ••~~~ fL< ":"(' 

Low•FioJN.Sampllng .. 

Minim~m Purge q (teet • _voltHblng + volp.ump): ~, tf L. Sta~:ting E'sJ:.(Y,WL,_±_2~}: 'J..f%· S Z 

. Tubing vol = 0.03Uft, Bladder pump v.ol = 0.5L] ·Volum~ Purge Sampling •.. ~otA{~t~~~J .. ' . -...
3
, Total ,Depth (TO): _ _;__Jeft.,•b,.e"'lo,we£Mw::P Water Height.(H): ~----'-'-'ft""b"'el!!.!ow,_,M"'-P. casing. F;\,adiusjr): ...,;~..:....,_,..,Jft 

· Three:Purge,yol~mes c: 9•[Pi ·• r' :· H • 7.48]: al. Req~ired:Run Tin:•=--:.·~~~m'int hr 

H';TD-WL; Pi=3.1415, 1gal =·3.785L;4hi casing O.(l53gal/tt, 6in casing -1 :469gal/ft· · · ·-.- · 


-~ . I ":', -.' I - ~-~ . ·' 

'rime' 
· . •(24<Hr) .. 

• 

!FINAL RE/(DINGS ' ' 

Tiine Water Level Pu'rge Rate Cumulative · Temp PH :oRP/Eh DO specific 
(24 Hr) (ft below MP) (gal:o·r Umin) purge Vol·. (C) :·(mv) · ·(ijig/C) conductivity· 

--r-------r-~~--t--------r~(~g•a~l.~or~LL-l·r-~--4-~--4-------~~~=+=~(u!S~k~m~l*=~-T.--~ 

SAMPLE 10: l0 0) G,.) JAA wvJ <5'2..$3' ~ u If (a..,.,j,_ M._5)- TIME: !'b c3~ 

Final Low Flow Sampling Settings: PSI: C. 0 Charge: '7 7.\
/ sec Exhaust: -- sec 

/ 



WELL SAMPLING FORM 

Continued Stabilization Rt,!adlngs 


Page: '2.- of 2._ 

Project No.:----,-,------~ Client: 
':'-:--

' ' 


· STABILIZATION READINGS 

Time Water level Pur~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal m1n) Purge Vol (C) (mv) (mg/L) (NTU)c~~~uct~~lty
_:_· leal orA:'!' S/cm 


Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% ~5

Limit 3-vol =nq limit 3 well val 

<!> ' l 
(9. I 

6.\ 
!1-,',io ·?c;z7 6' ( 

L&;zs 7?. z.. 7
Or \ . 

. 



I . 

Page:_\_ of__ 
WELL SAMPLING FORM 

Project No.: Clie~t: rAC..-s~lp bate: 51\S / W WeiiiD: lr-\,tJCI'l.~ 

Task: (<:::-.t,U SgN(i"}) . . FieldCrew: k. r;.;L..riJ I W, ItkluV\L "r L . .M~k.--r 
Measuring Point (MP): ~qfe_ =G.. (!.!e.# COo• p d, c WaterLevel (WL): I [,f,1 · ft below MPtp (b', (lf 
sampling Method (see ~applicable calculat[ons below): \ow . t lOW> Dev.ice: J:;(.,..J.dei-

Low Flow Sampling 

. Minimum .Purge = 2.' (fe.et • voJ tubing + voJp.ump): ----'"J+f'-'$'--_-'Starting pSJ = (Y, WL + 20): . SO 

Tubing vol = 0.03L/ft, Bladder pump voJ = O.SL] 


3·Volu.rne Purge Sampling 

Total Depth (TD): ----''"'ft,be,lo,wC!lMor:P .Water Height (H): ______J.IH..,be.,lo,w.«Mu::.P Casing Radius (r): ____It 

. Three Purge Volumes= 3'[Pi •. r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD•WL, Pi=3.1415, 1gal = 3.785L, 4incasing=0.653gal/ft, 6in casing= 1 :469gal/ft 

. STAB.ILIZATION READIN!>S 

,Time - .. Water level - Purg~ ·cumulative Temp" . pH .. ORPIEh .• DO Sj?ecific- ,-' -. Turb_idity 
(24.,r) (ft below MP) (gal ~ Purge::ilo.i (C) (mv) (mgiL) C~n~ucti~ity. (NTUj

• (gai (ill!.. .. . wSicmJ · 
Stabilization Lowflow:S1L 2tubevol'or . +1- 0.3 ft +I-1C +1- 0.1 . +1: 19. +I· 02 +i- 3% ~5(imit- 3-vol = no-limit 3 well val 

...... 

...,;...
·· ··II•'ZS · l'i.r r 

0 
l . t .<'~ (,1(. _..,1:7, 1 <'.!'10 .P .....t~ 

1~.(~· I :'l.S ,,($' . l'· '66 . '4;;K:~C -~~~- ·'16d~ ~S:J'. 

.t.1"'1 6-~~ 'l.O, .. . 1,01 "l.l(.. ·~Lfl1!.~ {;,LC $"~~ .. o.35 
. . 

. . I[.,Ljt. .. di,W 5. '{ . {,;., ~-rz;' 'l.ll-1' ,Lfta,( &.16; -c.. rv ··· o.~6 
. . . j{;o'ii . l\.lt. c.~~ .. ..,, ., { • •/..f~ (,f'Z.. :-<.t~l'.. .r ·i.,ss .~0(0 .. C?,'Z~ 

0·1l'l (~ {.,.L{y '1. I ~ui/;4.· u.sg ·· :f.bct-- o:'ii 
o.('.:> ('L·S' (~ ;L{1 (,00\ - ~(,lf . { .. (Mt> . 'l~"\ O,c1:.'0 

~.-s:G> .. IS' (,. !(<r (,C)<r . ·~") 1.• 1.: ( (,"7 1ool <J • .Z..l 
\.:101 o..:ro l'l·.) c..~.-~(,( ''1.0"1 -'?"lL( • ., ( •• t.;'jt . '3'ioo"l . 0./..f) 

o.so .1_,0 {..H'f 'l;Ol. '-~1la.(\ ~.. -~"1 3CI.Ol,. o.r., 

Continue stabilization readin~:~s on :additional-oaries if necessa • 

. 

FINAL READINGS 
... • 

- ,,, Time Water Level · ·- Purge Rate cUmuiBtiv~ __ Temp pH ORP/Eh oo· Specific;: Turbidity 

. ...(24'Hr)'' (ft belpw MP)' (gal drlJriliri) Purge· Vol ·· (C) (rnv) (rngiL) Condifctliilty· ..(NTU). 
_____, ______ .•-- (gal or L) . (~Sicm) 

, 
\ ... 

\ /("t. Ci '· (t.~ o.So ._-. "2.0 . c..,_,g ..., ,()('. ~'S"I(.,o <..r~ 'So«. o.,M 
' 

SAMPLEID: jo05 G,t..U tw\MWOt_~ -LA,({; TIME: I ( 't 0 

Final Low Flow Sampling Settings: PSI: 56 Charge: _ _,S'_ __,se"'c Exhaust: \ "'1 . sec 



• •• 

---- -

WELL SAMPLING FORM 
Page: lot__ 

5/l(o/\oProject No.: ---~---- Client: 	 Date:. 

rTask:------------- Field Crew:------------,.,----~---------

Measuring Point (MP): -------------- Water Level (WL): __.2=5:.:,,_·-~...1.-:==---"ft"'b"'el,ow...,McP 
Sampling Method (see applicable calculations below): -~----'----.,-----,--- Device: -:-,----,--,:-::--c:----,;c---= 

Low, Flow Sampling. ~\zt\ D-ept\... "' I 5 '1 • \ /{_ . 

_	MJilimOm'Purge =_2• (feet :val tubi.n,g + votpuiJlp): -----'--- .Starti~gPSJ.."_(Y,W~~+ 2_0): ----- 
Tubing val = 0.03Uft, Bladder Rump val = o.tL] . 

3-Voh.ime Purge Sampling 

Total Depth (TD):_-.:..rs_·_q_,-'\'---'tt,_.b,.e.,low!L!!JM"-P Water Height (H): {33. 7: ft belo_w MP- Casl~g Radius (r): 

Three Purge Volull]eS =3•[Pi • i-'- • H • 7.48]: "l; ·5" t{: -'2.-0 ')__- gal Required Run Time: ____,mini hr 
H= TD-WL, Pi=3c1415, 1gal = 3.785L, 4in casing-0;653gallft;·6in casing =-L469gal/ft 

STABILIZATION 1!-EAOI.N~S; - -·· 

' 
~--Time Wat~r. Level . Purge Rate Cumulative Temp pH ORP/Eh - DO -Specific · 'J'urbidlty 

(24 Hr) (ft below MP) (gal or U!Tlin) (C) (mv)_ _ (mg/L) (NTU)~~~ge ~~I 	 c~~~uct~~lty--- al or.L S/cm ---- -. 

Stabilization Low fl6w .s.1 L 2 tube val or 
-~ 

+/- ,0.3 ft . 	 +/-1C +/- 0.1 . +/-10 - +/- 02 +/- ~~- .. ss -- -~limit-- - 3-vol = no limit· 3 well-val 	 -·- -· 

?!C. 	 C>i-62 
•.· ~ ~ 

i i5. 'f'f tl.;~l/jl);l?'6 ~\:\,;..-~ 	 •'l '27-'b.cf IA~:u..%1 
' 

I I'{ II . rd!iis ... I'--__ : 
' 	

.. --- - .. - I 
.. .... 

. 	 • 
. . 	 . . .. . . ; 

.. - - . .. . 	 . : -~---- -

.: . 

•- ... - ... .. 	 . ..... . . ... 

. .. ..... - . . 	 .. . . - . 

. . 
.. . - .·I 

___,____ ..... 

I . .... ' 	 -- .. · 

' ...... . 

Continue stablllzatlon. readings on a:ddltional pages if necessary
-

. 

' 	 FINAL READINGS 
-- .-- ... .. 

_.
Time Water level Ptirge Rate Cum.ulative Temp pH 'OR~/Eh DO Specific Turbidity 

(24 Hr)'• . (ft'beloW MP) (C) -(mvr·- . (i);gJL) . ·conductiVity· . (Nl'U) · (ga! orUmin)- ---~~;g• ~)I 	 ·· al or L 	 (uS/em) 
..... ....:. - ----r,- ---

SAMPLE 10=------------.,--------- TIME: _______ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ____,.,se,c Exhaust: ____.,se"'c 

http:27-'b.cf


WELL SAMPLING FORM 
Page: j_of __ 

Project No)'· Client: AJ1.,"s~'""4 .: . . Date: ${t l-jto WeiiiD: M~lol o!ol 

(;,a~~= [p..,~-~ ~~tv,/ : . ~!Field c~ew: .;i·~.:~i. ~.r ... ~J 7 ~akl'"" 0e k 17 ~ \,~ c~ 
. Measuring Point (MP): i'?>f df"'¥ w...,pcb.,. !{ak Water Level (WL): q "=1. !0 ft below MP 

Sampling Method (see applicable calculations below): · )...-.:;.c.,U ·F~ Device: kJ•'<i!f%,__ b_f~c/"""fl 
.· 

Low Flow. Sampling 

.Minimum.Puige = z· (feet • val tubing+ val Rump): star:tin~ F'_sr'= (Y.WL +2ol: · .d:.· "{ ·· 

Tubing val = 0.03L/ft, Bladder pump val = O.SL] 


-)c::: 
1 

( .-S, ,~ ~~~- .(, .. :\.' _ .'J:~olum~l;l~~~,esamgii~!J.)@t!lf.Af:IJ;Cf!~~~~~ {o' ~> .~o\ 
("'i> l;otal DeR!h,('ED): .··•' . •· . ft.below·MP Wfller;l:lelght (H): .c·, \ · , ft below MP Ca~ing Rl!diu~(r): . .-·•. c •• ,, , tt· 
_:-:-:... .._.,.,·-.l: _\,__ ,_\, ,,..~,..,.,\ --~l;:;,iJ·-~}_ -:.~,...-,.~ ".J .... ,,.,_ ~-,! J:· _-..,~--~'-: \... !,;,~; _"'!.,.~_\i_; .•. ! 

'~' ;c:· l;h5ee Purge Volume~:a 3t[Pi • ~ •tl :,Ma]:>' . . ·:.·· ·~ '•·' ·.".' .l\1 . " ·. ' gai·Re~uired Rtm:r.Jme_; ':.1 ~- ~lp/ hr; 
·· ·,_ 'H= TD-Wt:-.' Pi'=3:i4-15, 1gal = 3:7'851.', 4fh caking:o;653gal/it; 6in c~'iing =·r:469gal)ft~ ._, • '· I ··'; ' ' · "· 

_ STABILIZAJ'ION gEADING$ . - - - - - ". 

Time- Water Level Pur~ Cumulative- . Temp .pH ORP/Eh. ,DO Specific. Turbidity 
(24 Hr) (ft below MP) (gal m1n (C) (mv) (mg/L) Conductivity (NTU)Purg~rt'fS55(gale · (~5/cm) . .. 

Stabilization LoWflow:s: 1L 2 tube val or+/- 0.3 ft +/-lC +/- 0.1 +/-10 +/- 0.2 _+1-.?~~· . __ ssLimit· · ·3-vol = no limit ·3 well val 

Continue stabilization read!nos on!additional paries If necessary 

:, FINAL READINGS 
---- . ---- ,. - -

Time Water Level · Purge Rate Cumulative Temp p~ ORP/Eh .DO Specific Turbidity 
· (24 Hr) '(ft-belowMP) . (gal or Umin) Purge Vol (C) '(mV) (mg/[) ColiductlYlty (NT~)

(gal or L) (uS/cml 
.. . .. -- ---· -·

I o·.'{ !i , 1-,15 ·~' 2-. 1'2 ''I . 'f,<{'t {.l,f- Z-'1 7.} 'i' 4f 51) o~~o 

sAMPLE 1o: roos- 6 0 llM\ wo >1 - u/F TIME: "I C> ; 5'0 
' 

Fl~allow Flow Sampling Settln_gs: PSI: I 2..lP ·charge: 5 sec Exhaust: I tJ' · sec 

mailto:J:~olum~l;l~~~,esamgii~!J.)@t!lf


WELL SAMPLING FORM 

,. , \ . ~· ,<:;o,~tlnued Stab!!!~~~~~~ ~~~~~lngs Page: '2- of_·_ 

.i~' .-.- <::· ....,. •'"' . 

. Project No.: ----,---;c-.-- CJi~nt: · 


''",.._ •'; 

.. 
'· ,_.

; ' ·'' •)C .'( ;; .. • STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative. Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) Jft below MP) (galo@i!l> (mv) (mg/L) (NTU)~~:9~~1 .. (C) ·. c~~~uc~~lty

' a\ o '. S/cm . 

StabilizatiOn Low flow :s 1L · 2 tube val or


+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/M 3% ss
Limit 3-vol = no limit . 3 well val 

/t)',;§ qt. \5' oa.. '(0, 5 'L-7 ~ 1.67. Z.'Y7.1 s >s 5!2.. I 6?-, 

IOAO '!1.' 5 0 2- If c, '1.50 f.~ 2-'fG. 7 ~.Ltg S\1 0 5'C 

Ilo·.'/5 q"2.\ 5 (') 1-- t 2. 8 "f' Lf '{ ?,bf 7_q-:[ t; 'i5 .'fl..f .5-t~ 6. 'So 

. 

. 

. 

,. 

-.. 

. 

i 



WELL SAMPLING FORM 
Page: _1_ of '--

Project No.: Client: 1\/Y,,'\ l"""'-i-<> D~te: S" (i o 6v Well ID: fV1 '1/\ vJ 0 3 2 

Task: FieldCrew:IAJ. \,Jel~......,hc<ck L 1\/L'L~l 

Measuring Point (MP): l.?f af £""" f r,"hi'ch)r 9\a k Water Level (WL): _.!.l,V;:_:_-_'iL7..'::_____,ftub,.e&IOw,_,Mr;P 

Sampling Method (see applicaqle calculations below):: Low Device: .LBuL~-:::~-=:b""lr£,w "-·--'f,_,·~"'lv\A..'-".~rr:.· 
Low Flow Sampling 

Ua ~'if'
Minimum Purge= z• (feet • val tubing+ val pump): --,\-'-''-'':>'-----_Starting PSI= (Y, WL + 20): _ _:.;--'--'-"---~ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

Total Depth (TD): _____,ft,_,b,eo;low~M~P Water Height (H): -----"'ft,be,.lo,w'-"M=P Casing Radius (r): -'----It' 

Three Purge Valume.s = 3•[Pi • r" • H • 7.48]: · .· al Required Run Time: min/ hr 
H= TD-WL; Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gallft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 
,., 

Time· Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Limin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

' (oal or L) ("S/cm) 
Stabilization Low flows 1L 2 tube val or+/-·0.3 ft +/-1C +1- 0.1 +I~ 10. +/- 0.2 .+1- 3% <5 

· Limit 3-vol = no·limit 3well val · . 
. IV"':: ·--'> cG, Q._,j.,. ::"-h'" 0•.., lz -1-l- 1;~:~~::.·~t ,,, t~~7:? Ti ·"' '!. 1'~:::~~/ ~ •• )~·~\T·'Z-7. "1 ...... ~ fj Z2b.<1 l'f.c I ~·dL 

i 1: :n tt:.ccl 0 LJ,, .k,r Q, ivd2. .,_( ik- ~nwo "·.,_ .(l Vi I" r 
·\-. C~".c I(. Sd$/ ~[0}'\.. ' 

t3' '18 li'1- :;'(, ·- •') •f. . 1-. /, 3 ~ 3<;'. (; ll. '11.. ttB '3 '11l. ,' [,.G l.. 

.]1'.-l;'(,. i1 . (,(,. c:n l .$ \..; • L.Jl 'L 1-.q 'J'2v\.l 8."3.:.:> '3 (:..C..> b-55 
ILf :o \ 17 9(S &. \ ' l 7 r, L. :> '1,2. 5 3i<J 5 7. \t.f 'i(0 . 1' 7-7

' l'-i~ () 5 l c6 ,o \ {!) I -,_ '')., ., . ~ )<, )2,2 '\ ~~ i g-, I /-,0 \ 42..0 II 1·6? 
l•hO ['i)t z_(., 0 l 2.7- :0'.7"''2. 7J\ .:?t K )5 Grb3 :..{?-- '-f I~ )6 

\l-{·.\7 1'6.1 '{ liD(~ ?, ,c.) 0/7- -~ Z3s ~p;),l, &,LfJ 'f2S -z,(:;>J 
t"'\ I 7,<j I£ ::,'1 D ,o'Z. 3' i \.... "\ 'i :t.n )?.~."1 lo, T:{- •·n... .> il7. t £ 
lt.f'.) t;' I~ t-f t.f (!) ()(;, '::) '-t <I·t-,o·'D '7i3!< ) '1!') ~ C,, '-/:"'( i.f?...7. r2.. r-rr 
\lf'· 7b \'6.50 6. 0 :?- ),<) lf,og .J. ~ iS ; (,cr. s· br 7'-f Lf?7- . 12-. b 5 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative !emp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gat or Umln) ·(C) (mv) (mgll) Conductivity (NTU)Pur~~~](gal L} (~S/cm) 

ts·:'is- l (~ . su D ,0 2- G-.oo 2>-23 1!13 s-t t,;.. i 5. 85 '1 & '-'\ '-1. s 2. 

SAMPLEID: JOo5C,vJfl/\tV\w<'3L- U /F TIME: _ _,_\..).$_-_·~5,_·"_,_)___ 

Final Low Flow Sampling Settings: PSI: LtO Charge: -·~3'--_,.,se.,c Exhaust: --=Z..o.."-'=-·--"'se,c 

I 



WELL SAMPLING FORM 

Continued Stabilization Readings 


Page:__?::____ of~. 

Project No.. :...,._____ Client: _____ Date: 5/2-D/zo\u WeiiiD: 1'-'~"..J 6]2... 

..STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (It below MP) (gal or Umin) Purge Vol · (C) (mv) (mg/L) Conductivity (NTU) 


(gal or L) (uS/em) 

Stabilization Low flows 1l 2 tube vol or+/- 0.3 It +/-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ~5

Limit 3-vol = no limit 3wellvol 

llf: 5?- 1'6.(,\ CJ' 0'\ j,?-') 7.1'1 7-Yi 3?-U (, 5\ '-{?.-+ ['2- ,2.. "\ 


Jtf',fb /tb,b? (SJ,D),...,.... ·3qo 7,w z:s~ J?b.G (,,w /..[.'')-..1, J2. 7C
C/;..V ::,_, rz:: 
~/' .v~knfk It;( &l( ·0.z..o h\3 f!.lfo 5:M.4 ~?k Lf~ 15,7c 


)'{•,5j lv .g' -:fi-( (;), V\ lfr2-ii '7,2 'b 7-. tfD '51() ,5 b,2-9, L( ;c_ Q . ''?. y;z_ 

JtLSt. l 'j, ' 7::"1 o,o3 t{,'{:o ·;z, 2-~ 7A-l 61-1/i, _h_;?-{ lf&~ ht:PI 

1s ·Do \ f(,, g<-( 6o~ Lfr5o 7, \'2...' ?A? '{:~-q:, l (;,., 2.?..... tf7_g "VU 

i ') '. D~ l<1,.,'6q (9,0c( i..fcJ-0 ?to?-- 7.'3 I? liS. 2... (,. :J 2 lf2-'6 Cf,gs 

15; ID I<t> .Cl t.: 6, o·t- lf. to 'f:', I 5' ?,c(.r; i..f?i?, 7 t, 2Y( Lf2R 'if, 52

SLC:'OI '3~ 15 L3,qo .. Vt De{-' 5:00 7.7JI j.,t.fr. !--1--z¥ t z 2-7 y 2..t 2..:p;o 
v~J 5·, 2.o /1,()) /2, D5'"" Ci ~5' 'hf?...- ?tcf\ ~'j{),Lf- ~.i l(?-J (,.,-z,.. 5~ 


"1 5·,?..5 I "L Dlf ("),03 7,fD '7Zrb\ v,"i·.-s 'frq,o 5'~'t t- lfz.s 5i,.)

L_r::: '7· ·· \5 ·:~o 19 lvf - . I 7-Jf-2... 7~'-fl,_ I~9C. '7- '-{'2....'6 5".57s.~

. \')·. 35 _) "1 .-z..) t),o5 . 5'_,_'"':'f-D ::t. 9.7... I:;<;'-{).... 5}t.5 I~~ Lf2..:l_ ~"3:3- ~~r 

·· 15 ', L.Jr 1'61 r O;D?.... s·, ~o 9,,61- 9:t.fz. I'Gw,t- ~,y;b L(/t{ 'i5~ 


IS"'~~ /q,~D O,o·~__ r; . ~~o '0. ):', tl,J(1) 5' 11,,, I 'J:iH. L( ~q_ li. 5L.. 


•. 

.. 

http:9,,61-9:t.fz


WELL SAMPLING FORM 
Page: _i_ of'""Z--< 

Project No.: Client: &1 Q V\ s"""' h Date: s- r·z. " [ li:' Well 10: MN\ vii Ds '3 

Task: Field Crew: ~). l ;)Q I7.4, )., <-<. ~k. j_. A-\ ' k.,.1 
Measuring Point (MP): _kp of ~!.L"" p~~·& · ( lcrk Water Level (~L): _.._11'-'--."'o'--•+1.------'ftwb,e,low"-"M"-P 

Sampling Met~od (see applicaqle calculations below): L.;,w .fi!.ow Device: _Lr2,_.,Q"'ec,_ci-"'c0'""-----lY"'"'-=""""'1=i<-) 

Low Flow Sampling · • ":~ · 

Minimum Purge.= 2" (feet • val tubing+ vol pump): =J' '1- • Starting PSI7 (Y,WL + 20): 'lAJ · :) 
Tubing val= 0.03Lift, Bladder pump vol = 0.5L] . · · ·· 

· · · · ·· ·· ·· ·· 3-Volume Purge Samplin(tvvt ·Ap pl~&h {a_) 
Total Depth (TO): --,---ft"-"'be,.lo,wwM=P Water Height·(H): -+-c----'ft'-'b"'e"'lo,.w_,M"'P Casing Radius (r): _ _;._.,.c·c._ft 

Three Purge Volumes= 3"[Pi; r" • H • 7.48]: ·i al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=Q;653gal/ft, _6in casing =·1.469gallft 

STABILIZATION READINGS 

Time 
(24 Hr) 

Water Level 
(ft below MP) 

Purge Rate 
(gal or Llmin) 

Cumulative 
Purge V~l 
taal or Ll 

Temp 
(C) 

pH ORP/Eh 
{mv) 

DO 
(mg/L) 

Specific 
Conductivity 

(uS/em) 

Turbidity 
(NTU) 

Stabilization 
Limit 

+/- 0.3 ft Low flow s 1 L 
3-voJ = no limit 

2 tube val or 
3 well val 

+I- 1C +/- 0., +/- 10 

~L:"t;,.-.-...kJ 
?- lv\iA\,-Ji-' ~ '2 
(v...,\-- >.J,i<Ld-} 

~~ 

2..'\'i 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 
" 

Time Water Level Purge Rate Cumulatlve Temp pH ORP/Eh DO Specific Turbidity. 
124 Hr) (ft below MP) (gal or@~ Purge- Vol (C) '•. (mv) {mgiL)' Conductivity (NTU) 

(gal ovt"), ("S/cml 

::J•rz.. ·. 'o I2 , be;, CJ, Oi_ (-,, 3'- C'{{ '6: 'f'l 
·' 

2i'3,~ ?. \.\ ·. ~ 
·fj.~c(· Jl,?_J 

. ·~·.r . . 

SAMPLE ID: ·i"'i, fV\ iA ) <iS:~ [oo5'd)it.dr~...wo{3 - \1/f- TIME: _· ...,12"":'-l.:1,5'----,----
Final Low Flow Sampling Settings: PSI: i 0 Charge: ';) t S sec Exhaust: 2. 0 sec ' '· 

http:oo5'd)it.dr
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WELL SAMPLIN(; FORM 
Continued Stabilization Readings 

Page: _1:_ of ·'"2.

Project No.:---.,----- Client: NlovlSo..._,:J.o 	 WeiiiD: tJIMWe?, 3 

STABILIZATION READINGS 

Time Water Level Purge Rate cumulative· Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) (NTU)c~:~uc~~ity

(gal or L) 	 5/cm 
Stabilization LowflowS1L 2 tube val or+/- 0.3 ft 	 +1- 1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ~5

Limit 	 3-vol ; no limit 3 wellvol 

lt> :~c it... z,o 0 .(o s-. z_. .,-- '1. "1"\ '(,.'-10 - [. "! 2 .1?. O"S<- "'\.1~·1 


jO < 3.S- ;-z..Z."l 0 .jD s-·.1-:> 'i ."\ 8 &.'1() -ll.. 1- '2. •{; ~- ::>13 "<- 0 Jl."b 0 


ill :"\1) I?.... ~1 ~ . ,., (, .(_~ 't.'-tr <6 '-( \ ~2--;.C 2, [,'() ?~2- 't, '4~ 

Lto :'is-. i 1.. I 3 'l o .fo L-.1-o "l '~:;-o tt>.~l/ -1o. ~- 'Z.. s-B $"£'2 '"1- •(, (.,. 


/0 :so tz.•'-~> o, ;o 1 . z_:,- .• , .5'"1 g. •n.. -(~\ :"\ 2. '1l. ~--s "<- 1-.n 

iiY'· !,"S 11.. • S'l. e>, 'I o 1 . 1s- ...,.(.,."\ '(,.'1'1 -ts,s- -t. .'1" .,.-z, '2. (.. . I z... 


I I : "O I<. . S'?, Cl . i 0 'b . '2--S' '1- :f3 '8 ."'IS" -~i)-+ 2 .)I. n·~ b. 10 


... \'\. q
\\'·""' n . ;.-, c:>. lo t6 ·n- 'V6'5 'i5 ."\\, '2... '- 1· n-s S".z..b 
,.-.c~, 1\-'. f'O ,,__;t.·:r b .10 '\ , 'l.:S' ~- S1- i-91- -IS. I '2.. '2.) s"\3'1 s-.+1

jt~.s-· 1'1.-1-Z. "" . i i) ci . 7- ':l '1- ~9 lib _..,1- -1&. 3 "2. ij s- S'1 $"'. :p 

iL '. W )1.·1-'1 0 . ~il iO.Z.$' ~I , "'II 'b. "l1 -1?--1 ?. . I '1 ,. s •-j ).4S" 

u·.-z.s 1?.. · 'DO ~:(tD jo .. I-S"' ?,o_s- CJ,f'?£ ..,. ){, s 2. \'"2- 5!1:5 (, .. nJ 
~r.----" . 
.. () .-, 0u:).:> \') 8Y' II.~ :,- 1-j '9'7 2$, '-ftf --\7 7- 2 D2- s-~ tf 1,.."17

w;s- l 'L. . 13 s- . 0 -I~ li . 4 1.'V'I 'b '\% 2.'1. I '2.. . .,'9 .)"?, '1 f.. 21
W '1v n. '6 ~ o.ot- 1'2-· 2 ~.o7- g ' •.,e, 3;,.r. 2.. I ( S'S'i 1- '" z. 
W"it' ,z... 53 0-0 8 n.. - L. 5'. c''l. '3. ;..1 <j '2,.. '-' '\ s-8'-1 7. <J I2- 1' B 

ll: $'V 12 ' '1-'tl 0. c.) l 12. .. 1-- -. .) . I I ~-Sl l~o.o 2.. {0 5'(, '-1 'j., ("! 


1111 .·,.y :oo ..fb.._ol, .a
~ 12-.~ '/{ \2,5 5:7\ '3so '2iA.2... 2 13 5 8''f 7.??-- ' I I~ 

'j· 	
17• ,o'7 h... ;b3 ("') A R )'S.I 5'.33 '6:'-f'l' .Zio CJ 2. tn '-J'R"-' /.si?' 

7' ID i ·:~... t.o 0 .-0'2- Is :s z, I\ S'g'-f '7-, ).._)
';;, 'f~ ~·*'~ 

\ 
7~;i i 	

··.

. 

• 

• ... 
' 

. 

..• 
•· . 



WELL SAMPLING FORM 
Page: _l_ of 2.. 

·.) ,, . ''. ,.-\' 

Project No.: ------ Clieri{ MPr:..<;&,}p Date: 5QJ fl 0 WeiiiD: ,"A 1.\o ,..) ()"j "{" 

JJ~I\v:L., l.}e\,'6:i,"W'":c~ i L£?61; jlllc~ 
Measuring Point(MP): , \'.:> f ~r P"""? '-•M "-' c k' p\lc.ck. Water Level (WL): · ll, 5"( .· ft below M-1 

Task:-------,----- Field Crew: 

Sampling Method (~:eappl!caqle calculations below))' LoW fl~_, Device: ~ i.Jckc ~\Mr, p1\I 50•-f:t-. •'\-v ~V\-' t11'\t\ro 
· · 1 I -t:ow Flow Sampling . , . 

Minimum Purge= z• (feet • vol tubing+ vol pump): ( Q, 0 Starting PSI=(" WL+ 20): ''2 (o 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling (i\b·t<>..;Pic cc,Y.e.} 
Total Depth (TO): ______.!ftub,.e,_low"-"'M"-P Water Height (H): _____.cftwb"'e,_low"-"M!!OP Casing Radius (r): ____ft, 

Thre.e Purge Volumes= 3•[Pi • r2 
• H • 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gallft, 6in casing= 1.469gal/ft 

STABI_LIZATION READINGS 
' 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh .DO Specific .·Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) IuS/em) 
Stabilizcition LowflowS1L 2 tube val or

+/- 0.3 ft +I-1C +/- 0.1 +/-10 +I· 0.2 +1- 3% <5
.limit 3-voJ = no limit 3 well val 

l 'Z.'~O) lt'-H l_l:;, !:~.--~;o~ ·t!J.~ -r•• It '"'"'- ~v 
..:.·.:.7~-';;)o.~-- z.s- c~t!: ~, "~ -~-..;"'- <[ • (,':f. 

-i-U --+5,t ~ 'Z..Z.'il.·- :J l_c]' '""" I"'~~' 
,..- ' "' '"S jl. 1-1 0 .·l s."'\.J '-"· ··;_t;) 2.(,. 8- D <f. L ''i ?. 'f 1- b.go 

t-1'. I o II , 01 {). 'L-2- /){ ~.o& (,,r-,3 (.t.-;,2- z "\ XI· '663 4-Y::I
~~- (, o ·rz c1 : 1\. (, "\- tJ .u 1. '0 ie (,., .'i tl 3ii .u av '2. .'<if."'~\.(,L• 

c/ : 2.o (( . b ':}- 0 . i 'L '?, .. i l.. I '1 1.u\, :)1<-j. ~ '1-t'l 8 .J~I \. (. ·;t 

4 'l...) \ i . i.,(., 0 i'-'] i \o . 1s· 1.to T1~o i :n- <:-'~ jl)I'1. "' 0 ·'~i 
c~- 

•. I..9~~u lt. bi.. (:) ~t0 ~.:.. l· .(117 l-i"i "3.3''(. '1 cl Z l- \iSD C·· "\i 
•")(. '<t: 3J j I . (,I., <) ' i 6 s· 0 (, i c 1. l (., ' 0-) ''\15 t£)1 '1 0 .<J'-j 

9'; '1L> \ l ·"-(, D .. i '--i L.. . s· l.-i~- '1.i g :Yt3 "'I cJ.o 8 S'H- tj "\2. 
c, : '-15' I' '!,.~ \') . i'o '1-. 3 (, . ~.j- 1. i'1 '-ttL b %.c10 c' '1(, 1.1'2'" 
...1 -~ So i l . ~\, C). i~l 0 

0· 0 (. .. 39 7-. 'l{ '13")."'1 '6 "\1 g '16 o.l-'(, 

'1' ss- [l . [, ~ 0 \\, '0'6 (, . L{ ) 1.v '11-S .<t '6, ?,.'l· 't\'1 (, (.') .. sv 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conductivity (NTU)Purg~J)I

(gal o IuS/em) 

t)10 ', '0 l\ _(,(, lie l1 2. l-6 '6 t-.-z..;- •nl? '] ·B-1 'i 1?,"1\? 0 '3':3 

- U { f TIME: _,_,\t..cJ~:_,2.."-'c,"--o___ 

Final Low Flow Sampling Settings: PSI: [ oD Charge: '-\ sec Exhaust: _ _,\_'1-\-_s,e"'c 



/ 
WELL SAMPLING FORM 

Continued Stabilization Readings 
Page: L of _3:._ 

Project No.:__:. _____ Client )\\ov--.Sc:tv\\-o Date: 5i'2--\ (Zo\i:J WeiiiD: f\1"'1 W03<(_ 

STABILIZATION READINGS 

liflle Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Condudtvlty (NTU) 

(gal or L) (~Sicm) 

Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +I-1C +/- 0.1 +/-10 +/- 0.2 +/- 3% ss
Limit 3-vol = no limit 3wellvol 

<::·LD' QQ 1\ . ~ :r {> - i lJ . q, c. (. . '1 't 7-- '2. '1 '1 2-'-'. 2.. 0 tJ- '6 'i 1- \:) . r3 '1 
jt) '.. v -;;- i l ' b \, IC .It (., .. 'S~ 'l-. '2'-\ '\'1'11- ~', -~0 '6 '18 0,/f(-,1'9. \lo 
0\1.0 \( .v& 6 .\~ i \ < 2. (;.c,;'l? 1-- t.J" '1 'H5. rl 1j. 1-'1 8'18 0.11 

....-
. 



WELL SAMPLING FORM 
Page: _j_ of --1.:: 

Project No.: Client: /.Ah\<li:M-c{p . Date: '){"}-\ (l 0 WeiiiD: /M. Y"' \A..) V ?5 
Task: Field Crew: lev~ /Y(c.~ i<)'.\LL, \. Lt>-f"~("(!rtk<::~ 
Measuring Paint (MP): \of of ~ll!M.f G;,"'~ Jv,.. IWR-waterLev:(L/ {0'2, >05 ·· tt:;~wMP 
Sampling Method (see applicaqle calculations below): /A;;w .. fJ o,_, Device: Oecii cqied ${qJJuc ~k"'f 

Low Flow Sampling . 

Minimum Purge= z• (feet • val tubing +val pump): l2--.'~ L StartingPSI= (ll, WL + 20): _?-'-..:2.-:c.·__ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling Q'J·,;-T t\flp\:.<A\.L) 
Total Depth (TO): ___...!ftub,.,ei!!!OW"-JM!!!!:P Water Height (H): ft below MP Casing Radius (r): ___It 

Three Purge Volumes = 3•[Pi • r' • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft --' 

STABILIZATION READINGS 

Time Water Le:vel Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Lim in) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

.(gal or L) ("S/cm) 

si.abllfzation Lowflow:s; 1L 2 tube val or.
.j.,. 0.3 ft +1- 1C +/- 0.1 +/-10 +1- 0.2 +/- 3% <5

Limit 3-vol = no limit 3 well val 

i\'cCil? ID~.d::> -, (9,&, · q U:\ 17_;2' 0 

'?'7xll 0"'7-'"{ ~tCJL ~.6'7 
ll '• C1 C) I n·~ nlo 0, \2- [, L_ rJ ? I ·~ I \-[ :<; 'Sl <;' 1 y- ') •i't ') t:; c;, 2 ..[ 

lr2·,.,o lrAn7- m ')'2.- 2.~ ~}.J;,(., b.cc'6 Lf"'li.-,':;; ~-.:7<; 1'f'6l{ ?.'i3 
12-',D 5 rnz..()(, 6,'2.(, ~ ?, ?.~7 (:,,ct5 Lit.l.\ '3. Sz.. I 'ffs''\ ;3 <gj' 
17.'.1 cJ 

1to~r)C, f!.J,c_.'(, CJ.o :f,~c( (; "(.<;. ,~77 '1 ~ 't ~ llf:Crn ~ 17 
i7 ·' c; u-;'1, n b,'-\•-\ 7-. 2_ '7.'-t~ ~,q~ tfqq ~ -, 5<7 (<{~i~ -:z.,(,(; 
tl..'r-w i()'"l,Of- {},\'::{, <:h.\ 7?.,5<, b/("L t;/')\t't_ 'S.~~ J'-ft{_Q .lo 
JL..;l...Sto'l,ob 1);-z..-'6 0.5 ?.s'-1 b-,ct, C:'-ifJ.2 -.;,2~ !'fXC\. G-.6~ 
1'2-:·"l:.o io?.O.£ o.·K \1.; /.l..-z.. (;,fl'1, 5'9-.t- ·~-'-i /{gc( it'll 
1)- ·2, c; Io4. De D,--;...7- (z. ,c.{ 17 ':J '-< C,, '6~ CJS7-.,·~ ?,2S 1'i &R uu:> 
\vAo ID~.CX? O,z_(;, G.+ 1'7·"(( J7,~l5C:,t..f.~ ),2--g l't~-7- i.35 

Continue stabilization readings on additional paces if n,Ce.ssary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pfl ORP/Eh DO Speci(lc Turpidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Condu·c~)ity (NTU) 

_{gal or L) ("Sicm 

. 12. :<{o {Ui),o(o 0.2.-io t~' 7- 1 .'-(, I(•• fs-C( 76"1. t.( "3. 2<6 lL( g '1 1.35 
SAMPLE ID: J 00 ')(, 1../ /,'\, '"' lA )O';L; C)- /A /.F(- Yv\ VitAS..I)J TIME: iz ' ...(? 


q_o ' 
Final Low Flow Sampling Settings: PSI: Charge: c sec Exhaust: \I sec 

' ' 

http:l't~-7-i.35


WELL SAMPLING FORM 
Page: _(_of-L::. 

Project No.: Client: f\Ao,~Jck~~o Date:. S')~i /ro WeliiD: ,v\.MLJ o3(, 

Task: Field Crew: w.. 'V..) s; (L~kc~c.k . L .. /v\ ~l-""'l 

Measuring Point (MP): Tof <.\. ,. """'!' , , ·•·to"'kw j~W Water Level (WL): [ ~J . 9~ ft below MP 

Sampling Method (see applica'Jlle c~lculations below): ko,,J fW Device: \)Q ,,J.J.,_, f'.{~ 
Low Flow Sampling 

Minimum Purge= 2• (feet • val tubing+ vol pump): __,8,_·-'-'-"£,'--~-- Starting PSI= (Y, WL + 20): _ _,_+_'f-.:.____ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____.ft._.b.,e.,low=Mr:P Water Height (H): ____Jft'-'b"'e"'low"'-"M"'P Casing Radius (r): ____ft, 

Three Purge Volu,;es = 3"[Pi • r•H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, Gin casing -1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH .ORP/Eh DO Specifi'c Turbidity 
(24 Hr) (ft below MP) (gal or Umin} Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

Stabilization Lowflows1L 2 tube val or+/- 0.3 ft +/-1C +I· 0.1 +/-10 +1- 0.2 +/- 3~o <5
Limit 3-vol = no Jimlt 3 well val 

~.,,.,.__ ···~..t;"l ci 
1«-t) (I L(l~) ]_l01:>~·~ ' 

!) ·. '-1 ,- 0,..CL.' - i}. 0 ( -~·.'1. -.; i~. '2'L101 8" .'·\ '/, 
\"i\V (;.·..:)~-- ,;;.\•"" 


l"i:j() ~~~. ~n - 0.9 '1 'H 7 .0"2. 11(,, cl IZ..l'L '18 '1 . 
I '1: i,) /13. '&'1 o .zi, z .. "2.- ·6 . 'io ·::; .ze i<(, 3 '} 8. ss· ~;.'/1- I. , -qc, 


., .'?..
1'1:2-o I I~. ll S 0 . '-0 g.Yt 1.u I '6'1 . i p,. Tl, s·t'' G. ?i.f 
\L(-.'~-S lit\ ~U; 6 ) r:. '-\ t:; v:~~ -~.~, .2-\0. I q,t.().. t))..O ), 8'6'""U 
I '1 '; '10 /I) .&s 0. -~ S.l- 8 'jl. 1. ;)i ~i.j.il (.").-.)0 ':() 5W •'2. • .., j 

1"\ '. -~ s- 1n. S'i c.·n ~' . 't> t).01- 1.-:n 'l.td ~ ., s.sl SJCJ "3."" '1
It...\'. "1~ II', .'2..) (), ., '1 c. 

0- 0 8. \b t-'3S 1.1'6.'0 '/,.3'-1 S/8 I. "11
i "I '. "15' · 11:.- s•·t 0. 2 '1 'l. '2.. 8.\2 ·-:, '37- 2 'Zi, 'I <;',. '](, .'J'f'i i. zs
l '-'\ ', 5"0 (13.9''1 0 . (. 'i Jl} • •·( 9J 18 "1 1 'I '2. I c;, I '6.. '2-(, s-;s I. '1 S 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge ~~te Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal¢lr Llmin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or Ll ruS/cml 

l'-i . .$1) t/'3> 9'--1 0 ' '2-'-1 Io. i:J s. 18 ·:r- ~~ 2.1'-\ . I B.~t. ..Jib t .4~ 

SAMPLE tO: i oo~-c,..v)Nl.;.,\ WCY3ic - U IF TIME: _,Lit.._,_(--'-:-'.S"-':-1"---

Final Low Flow Sampling Settings: PSI: So Charge: _ ____::::lo_ _,.s,ec Exhaust: _ __,_l,_,D'--"s""ec 
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ORIGINAL: Send with sample (sign only in blue or black ink) COPIES: Retained by Sampler, Sent to Office 

MWH USE ONLY: 

X X X X X X1005GWMMW032-U WATER 

X X X X X1005GWMMW032-F WATER 

Comments/Instructions: 

Signature: Print Name: Company Name/Title: Date: 

RELINQUISHED BY: MWH 

RECEIVED BY: 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

LAB: Microbac, 

158 Starlite Dr 

Marietta, OH 45750 

Microbac ID FIELD SAMPLE IDENTIFICATION DATE TIME MATRIX 

PROJECT NUMBER: Direct bill to Monsanto 

PROJECT NAME: P4 Production LLC - Spring 2010 GW Sampling Event (2009 MW) 
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Comments 

MWH CHAIN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

FED EX #: COOLER #: Page: of 

SAMPLER(S) PRINTED NAME AND SIGNATURE ANALYSIS REQUEST 
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ORIGINAL: Send with sample (sign only in blue or black ink) COPIES: Retained by Sampler, Sent to Office 

MWH USE ONLY: 

X X X X X X1005GWMMW033-U WATER 

X X X X X1005GWMMW033-F WATER 

Comments/Instructions: 

Signature: Print Name: Company Name/Title: Date: 

RELINQUISHED BY: MWH 

RECEIVED BY: 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

LAB: Microbac, 

158 Starlite Dr 

Marietta, OH 45750 

Microbac ID FIELD SAMPLE IDENTIFICATION DATE TIME MATRIX 

PROJECT NUMBER: Direct bill to Monsanto 

PROJECT NAME: P4 Production LLC - Spring 2010 GW Sampling Event (2009 MW) 
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MWH CHAIN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

FED EX #: COOLER #: Page: of 

SAMPLER(S) PRINTED NAME AND SIGNATURE ANALYSIS REQUEST 
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MWH CHAIN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

FED EX #: COOLER #: Page: of 

SAMPLER(S) PRINTED NAME AND SIGNATURE ANALYSIS REQUEST 

M

PROJECT NAME: P4 Production LLC - Spring 2010 GW Sampling Event (2009 MW) 
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Comments 

1005GWMMW034-1-U WATER X X X X X X 

1005GWMMW034-1-F WATER X X X X X 

1005GWMMW034-2-U WATER X X X X X X 

1005GWMMW034-2-F WATER X X X X X 

Comments/Instructions: 

Signature: Print Name: Company Name/Title: Date: 

RELINQUISHED BY: MWH 

RECEIVED BY: 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Condition Up 

ORIGINAL: Send with sample (sign only in blue or black ink) COPIES: Retained by Sampler, Sent to Office 

MWH USE ONLY: 
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ORIGINAL: Send with sample (sign only in blue or black ink) COPIES: Retained by Sampler, Sent to Office 

MWH USE ONLY: 

X X X X X X1005GWMMW035-U WATER 

X X X X X1005GWMMW035-F WATER 

Comments/Instructions: 

Signature: Print Name: Company Name/Title: Date: 

RELINQUISHED BY: MWH 

RECEIVED BY: 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

LAB: Microbac, 

158 Starlite Dr 

Marietta, OH 45750 

Microbac ID FIELD SAMPLE IDENTIFICATION DATE TIME MATRIX 

PROJECT NUMBER: Direct bill to Monsanto 

PROJECT NAME: P4 Production LLC - Spring 2010 GW Sampling Event (2009 MW) 
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MWH CHAIN OF CUSTODY RECORD MWH CONTACT: Ruth Siegmund (925) 627-4756 

FED EX #: COOLER #: Page: of 

SAMPLER(S) PRINTED NAME AND SIGNATURE ANALYSIS REQUEST 
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ORIGINAL: Send with sample (sign only in blue or black ink) COPIES: Retained by Sampler, Sent to Office 

MWH USE ONLY: 

X X X X X X1005GWMMW036-U WATER 

X X X X X1005GWMMW036-F WATER 

Comments/Instructions: 

Signature: Print Name: Company Name/Title: Date: 

RELINQUISHED BY: MWH 

RECEIVED BY: 

RELINQUISHED BY: 

RECEIVED BY: 

For Lab Use Only: Sample Cond 

LAB: Microbac, 

158 Starlite Dr 

Marietta, OH 45750 

Microbac ID FIELD SAMPLE IDENTIFICATION DATE TIME MATRIX 

PROJECT NUMBER: Direct bill to Monsanto 
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Location BQ (/G. 1-d Date s-(u(ro Location -----"-'-U"-'-eVJ,_,_t-7y___ Date ~ 

Project I Client fi'10>"15Cm +a. Project I Client -~.tv/'--"='-'on'-'-:S~c;="'-l',b'------



42 	 -L _I. 43 
Location ________ Date~Location----'='g'-"C'c!.l/1"'-'or'-"J'---- 

Project I Client _ _.i.!M~o...=.=:Sl"~'-"'w{.,=------- Project/ Client J!\ O""SOVI b 
11cald1 5V)<h...>;"'1J. & cucc."""''" I"-t.'"""' c>Veto<lJ~f 
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( 1ls' 	 lA ;<>1'... c,/ :~J :> 3''1 'l.~ ' 
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I iLl \6 't~IJ.~· -, h f?.;;; h'::\~ 7.( 2... 

(ike) i.JJS~hl~... 1"" [4 •.... !loA ,'v,. co.., . 
v IJ . 
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Location 1?-o4 V._j(..,)' 	 Location _______ Date :dzsllo 
Project I Client /Vb.oSGn ~ 	 Project I Client --1-'-NJ-""6"-'o'\::':Q-"'-'-''11'-'-"tc>"---------- 

oe>e 1o ""~ lLse ed, 1 MJ,Lw~+{-~~fu
Ib'"'Jd 	~f.>lJ 1>1 .,.,1 4 s::'f':'I'?IJ ~11 

I 
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/'lti1J~ ~b~· J 1- [y_;s_ :-e 

~~ui~ t<<> ~ (J, 
0' 00 tlil?w~ _b. 1 ';-'i(> <YfR' oJ 

r cd e1;i· f.), Jw L- ,v; fuJI'lJ& \~ I
' 

1'1 e.- Ve-Il-~ Sf< tA,) ;'1, 

';too 	 "'o 11 [) _C9C •eeM k, Co V/ec)+ 
g,Ud ·II :'"'fA s<:l ""jl-eS bM ~v-teb1~ 
J ~a/ rrib wcllf ,)<1( ~f;Ltf!-)
Lm·5 ') oy; 6 2"¥1~kflOVJ :) ~~ bLf :rJ4, "''ov~. A:J/?16 q _:s_~~ I ~ 4= 
"' rt·:" '"""" q ·~ t ~ (; Md~~ ~Q h,_ 
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1 
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/.'k.eL cr M>lc If. .Jf! Lq /-4r ~~ 
-J., ~ k vv It v.'" a J o<J>.sifd_ -' 



47 
Location ________ Date s-[2.1 [II) 

Project I Client -----"'/Vl'-"'rro;'-'--"-S""om"-1.+\e"------
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Location Datel/c VI r<J s/-z 11 {JC>

I I A 
Project I Client nCI"n$QY1 '1-c, 

,_L_.r 49 
Location r-t eV'ItY Date~ 

Project/ Client fVJ cn-..;c.n~<> 
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Location {""c.-!A Vc)le-y Location £,cc-h Vq ffq Date~ 
Project/ Client /VJOf\ SQ,YJ'k, Project/ Client r/cx-.-;)Q n fc, 
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Location Gtod!J \/Ct {!( y Date~ Location ~oub V4/ley Date~ 

M(?'r-.. Sa VI .£.c. 	 Project/ Client ;flo....Sa, JaProject I Client 
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Location RO.v1 1/ ill Location~------- Date ___ 


Project/ Client (I} 0>'1 5 CVn k, Project/Client-~~~~~~~~~~-



"Outdoor writing products ... 
...for outdoor writing people." 
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RECYCLABLE 

"Rite in the Rain" - A unique All-Weather Writing 
paper created to shed water and enhance the 
written image. It is widely used throughout the world 
for recording cr itical field data in all kinds of weather. 

Available in a variety of standard and custom printed 
case-bound field books, loose leaf, spiral and stapled 
notebooks , multi-copy sets and copier paper. 

For best results , use a pencil or an all-weather pen. 

a product of 

J . L. DARLING CORPORATION 

Tacoma, WA 98424-1017 USA 

www.RiteintheRain.com 

Item No. 391 

ISBN : 978-1-932149-22-7 


© 
Made tn the USA 


US PAT NO: 6.863,940 


6 

MAr~ 1o10 

C£~G,LA SW ~P~l~ 


\\'
\\ 
\\\\\\ 

~~~~~~ 
ALL-WEATHER 
JOURNAL 

No. 391 

http:www.RiteintheRain.com


2 3 

HA~ \~, 2oto 
--~5~~ =-co "r2A1\l.u+ ,, :ro C?f:T oj2&AAl?~~- S t~.N:d /T~'S121NJ~\\IJ.b 
_______cCE~____suJ &M,Pvl N& llf-f1"" .., .STAI21i~lb ~ DBf\-\.LPrQ~__ 

~\~2 

OO.P- S\D= _ V_______2ZO M._:_- ~~- o @ v}~ - sw 'Fa.cJW\ ~'*I M~-rE-ll. CAt.,lf?{?ATUJ)\ \S4hili2 . 
2.:>2 MV ?/r~/20lO 



4 5 

Atk SLT~ P Ho\o? '"TA-~E+J 
l.oott,tr.L,& up.s-raAA f=Vtl :PUo10 "L 

_ Af..LQ "I>c!WtJ_SI/2_~_}1:e 11/o1D ~z_ 

Qll) Of DA'1 GAUGRA"11d\f\ fi/1~/IlL 
2.\>0 Vf1?12' 

~ - \4\?~\un ~ -z.'2·-'-"c.________ 

-- \~5~~~~~~~~~~~-----

~e -~-ro 220 ~v' - S\0-= 22f7~l5°C 
- 'ZZ.'t,v lAV@ \~oc - \ 



6 

---------------------------- · --------------------- -----

~ 
---~lo..o ~1l>- {D . '?:> Rtaru·~ 

_ ~c;J: SC,2G,____.....~~SC - l4r; MMno~ (J Zflc E.~~ _..,..,._____- Mtll UO \z:;vt-e 9 ..mez:;; ~-r oF --~~ra<A"!lM 5/l5/wl0 t9J40 tfl~ 
M"1"t2 ~o ~'?212. i--,."91~~ 

----- -------------r-~~ ~--
- ~-ro 2?.0 ~\1 sw -= Z""!>\ MV ~ f(t:- ---~_j,o~=tP- 6 .~ 4.osco • !> .~ 

2"34. l MV C. CO~~--------- ------------------~~~~~oc
SC ~=xv l4t7~ @2t2c ~ 
- ~kj 1'594t 1?=-Pv 



--

98 

__Q) Eu~~~~ lD/A\i.M fi?r2\H-£, 
~~.~--------

(.~) ~NSV(2.£UJ 

'1ST f..tf-T~ -5_5& uucn Uf..-~ 

~ - Zf'"f. 	 \.OS.(J(· ,.. -~n $..U. r~·;, = 
4D $fA · - '?.til .SU.reodd~l-

~~·c~p- z-zo M.V -~-w- zz.~~f---_:_e \o. oLJ!,...::_____ 
------~~~-~~ ~_____~~·u 

w - .co1o rJ (prosM~~~ 
____J ~ ,-'--''--.L.!.-.>..=L______]~.o"lc ~co .$ 	M~: Affvr

~ - (sti_).AJNt~ @ e. 0 v 

_ --=-.Jf tAl? f!$!0 2S~ 



10 ' . 11 



12 13 

-rm-- 1. tov ~.u· 
- sc Cf>o/P ~~~ 
L~ l5,0~~~------°C
~txJ~2LJ (,-S-~-~_____ 
_ orz.e .... zo. 92 .AMI 
t~~,~~-a~~~~----N'~

bh.o l., ~U..b""'T' t:cLorl. -LANtJ&tJ "1'~ 
---=- ~~--S'r~NAtJ.I \-b.o WJ_urrs~ fJII}I
---=~~.Wv ~ItJ.\J~~~&flPr""J'£.___ 

-~~ 'gc,. -rw-t ~u,rzF~ 

__N.o__~~ tiJ,WU> ~. 


ei2N8 r!}~ Ji,v£_____ 


I 



---

1514 

__gjMf~ lt~ l~\'2 
~L.AbNAtJ'1 !r\:u)_ tJw :ftAV...._._,~~----

l-'25D -F~Ci"Uz~ '1~ -Co( 
1-1@ -fi1:1U6o ~~ 

GlZAib WI~ \iAiW 

-~c;rr~- QQcCW~ -r-t,O 

~~~zla) t.{fi.A@ UWiodUJ(Zi SfP.; 



17
16 


\0.9(p 




18 19 

-
I 
I 



--

---- ------

-----------

20 21 

-~\-~9- W~"'"ID2. 'BvAtJtk... loo'5J;r2-~ -ol 
~e~- \.l~ 

. ·- ~'""""""" 
-~~\Qd \1 ZD~o - \cooo ~ .. ____ 
-----=~.J.._Xr2 Of l~ CAL.l6l<A-1loM v 

-~---

-·~sx: ss~ /J\'V<l 

~- ~D ~TO - M'"t\2. (2p; 7,co SV. 
_ _ 4.D S\P. - }.A-({2 tz.t?? ~to?J su 

~' Merut @0 55)•:i_~/l COol .21MMA3 
{clC- AAk:-'""'fffl. '@o5 l4'?? @ Z.\.?·c. 

. j 

OIZP - Mt-\W t2Q;. -zzLZ. MAl@ Z\-'0°c. 
~W eo;,. 2.'2.2 MV 0-'2£!/'D _ 

_ OAtCCUM =t=tet:>T~~ NiJVlQ 

~~~ Re<~i \KnA 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.0201011 

Date or I ID I(<?, Arrival Time 17 S<:::l 


Field Personnel 


i -e [ovtd 1-uk.NJ Signatures ----./Zr='--.-·-l~rf---~---,----
SITE DESCRIPTION 

., 

Station Name 'E II\ <J( bVc.\lev 1 h) <ZS ~ D,.J~y~~ Seep Station Number JVt {) ;)G<-S 
Latitude N l--f""(__ o ~1 /'(,. [ .. Longitude W II 1 o LVf · ll.f. '-I " 


. r- 
Elevation (,.,CoS I ft Datum NAD27 Photo Number Lr CQ(1t-er""- O""'i'/S"KJ · .. 

t/c.'t-d (), a11 'j IA)akr
1 

'mvddy c;re_ <>- '.N';t-0 

Surface Water Characteristics (color, o 

' Ill 'VI <.e>for- · I'Q St 


SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other('? Er i l. Up-stream I Across-stream 


Sample ID: jCC>"iG, WMD5c:5 ~5 ~ z.) fF . Sample Time: /'53'3

I 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check3 

Time 
1~!5:" 


Water Temperature 

(oC) 1&.1"1 

Specific Conductivity 

(~S/cm) @ 25° C 14)5 

Conductivity 
(~S/cm) fALl 
TDS 
(giL) 6/11"2

Dissolved Oxygen 
(%sat.) 'JL-1. I 
Dissolved Oxygen 
(mg!L) s-Jf 

pH . 5 ,6l-\ 

ORP 1·1 _q
(mV) 


Turbidity 

(FTU) ICfG.]' 
Air Temperature ~ 


(°C) z..~ 


Ne'lleV"'ovJIA """"~ <?If- s--I-s~"""' l""c:P\~;~, f..- -s'-"ft.,W1"'-f'J~ 
'lSI 1lrcoba~ {"IV\j c;t+'"M [.)o('Q)'v1~$, \-J"J~ rfGcel.c""' Cf,-. .boA-fk..:_ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date 0( I (5; I fc Time fLf IS Station Number /11.),5 OZ5,

Completed by: (__' lr,_)~j Checked by:--------- 

Flow by Capture Method 

Measurement Number Time(sec) Volume (L) 

Flow by Meter 

R.E.W. ft L.E.W. ft Total Width ft 

Number of Subsections Based on Stream Width 

\ Total Width (It) Number of Subsections Subsection Width (It) 


~ <2 8-10 0.2-0.3 


\ 2-4 10-12 0.3-0.4 I 

"\ 4-10 12-15 0.4-0.7 I 


"\ 10-20 15-20 0.7-1.0 I 

>20 20-25 1.0-2.0
"\. I 

a~ Depth of Velocity Measurement (Ft. Below Surface) D~ 
"Tota th (TO): <2.01! = 0.6TD (standard setting rod}; >2.01! = 0.2TD (TDX2) and 0.8TD {TO ) 

~of Velocity Measurement Distance Depth of Velocity Me~~ent 
Distance Q& 0.8 (circle} from 0.2 Q& .8 {circle) 

from Refer.ence 
Reference SubseC1iDil, Subsection Velocity Subsection Velocity 

No. Depth (It) {30 sec) (or N/A} No. (or N/A) su:~:)"DeP. (It) {30 sec) 

1 / 
-.._2 / "" 

3 
~ 

4 v-- ',..,., \ 1\ A fJ ,. / \1'..0 n 
5 v \ '- ~, .J ._,, '- VV\ ~If\'{ 

6 
10.. I I' 7 1\Jc>q \""' r----05 l bl~ 

8 

9 ....--f--
1.. 

10 v
/ ~ 

/ 
12 

.......... "' 


" 
/ ~ 

13 

/ 
/ 

14 

15 ~ 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101\ 

Date Pf I I5"" I ic. Arrival Time 1cs~ 

Field Personnel 

w~~J f:-.t.,~J 	 Signatures ---f;LJ.::....:...__--J;h-;'--'::......c>-'------

SITE DESCRIPTION 

Station Name f.,C?h \jqffej• 50--fh /)~ ;$'<!'~" Station Number flb1,a26 
LatitudeN 1../<. o Sf · 1-ff.(.." LongitudeW 1/( o '25 · 5(~.'7" 

Elevation &L. t..f 6 ft Datum NAD 27 Photo Number L.lf= ?c,w1"~"' Do, iS I0 · · . 

Site & Stream Description A)eurow k;; J:Z ""!€", ()tO der.c)JQ ,J -::;;/...,;ie. cCp,,Vf<!' (, 

•'J"-.:;s:Jy• PVC .Pif€ "'?K-:1/.s L{ ;5 .:...md"',. heov.r S"t!:J:"l'le,J , ~tied 
Surface Water Characteristics (color, odor, appearance): 	 c/O:;c mosl-fy b'-' ~ s;(, j' f-0 
M.d-fy fkWJ sd.;rn-eVJf_ Nec:x:br-

SAMPLE COLLECTION 

Sample ID: --'-'-="":...."'_"'f'-'G."''"'""w"-'H!"'-'-'Df=o:...:c'"'<o"'---'-";..,,(-LfF_____-'-----Saniple Time: 1120 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration 	 Sample1 Sample2 Sample3
Check 1 Check2 Check3 

Time j /o::> 1r~ 	 l(t,.{o 
Water Temperature 
(oC) 	 O,,clf 

Specific Conductivity 7(,;LI~(~Sicm) @ 25° C lt.fl3 	 IG-?7._ . 
Conductivity .
(~Sicm) 	 (I /A 
TDS 
(giL) 	 1.0~7 

-,.; ,.,_Dissolved Oxygen ( 

70.. (p 	 41-S'(%sat.) ~ (,i>( . "3 
Dissolved Oxygen 

(mgll) {5/{? 


4 .ol 1 7.<>1-\ 
pH 	 1."l..<> l.f.a 
ORP 	 z_ -z S'(mV) 	 Z--15·3 l /.'1 
Turbidity ;e«> 1.'.., I (().1'"1
(FTU) o.a1-. 	 Gi.:1 I 
Air Temperature 7.1COC) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date Of I (:5:' I fc Time ___:_f.=Z:::.?_a_·__ Station Number /1ArcJ<..tc, 

Completed by: __C_"'-F:""...;...:..lr!.;..:."..:..iJ+---- Checked by:-----------

Flow by Capture Method 

Measurement Number · Time (sec) Volume(L) 

l GP o,:; 
-z. &,.0 o.~s 

5 ~ o.sS / 
Flow by Meter 

REW ft L E W ft Total Width 

Number of Subsections Based on Stream Width / 

Total Width (It) Number of Subsections / Subsection Width (It) 
<2 8-10 0.2-0.3' 2-4 10-12 / 0.3-0.4 

4-10 12-15 ./ 0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0/ 

Distance 
from 

Reference 

Depth of Velocity Measurement / 

!!£ l!& 0.8 (circle) . 
Subsection Subsection Velgclty 

Distance 
from 

Reference 

Depth of Velocity Measurement 
!!£ 0.6 Q& (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 
/ 

/ • 

2 
../ 

3 

4 

5 I 
/ 

/ 

v 
/7 

I 8 

I 9 

I 10 

I 11 

I 12 

13 

14 

15 

http:C_"'-F:""...;...:..lr


I SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program Spr.ing 2010 SW Sampling (1005813.020101) 

Date C( I f 11 I 16 Arrival Time f "$L.f:> 
Field Personnel 

Signatures -~b:....____,4=--/ -Le/e,,1 j fS?ts-J -~.,...---
~~-

SITE DESCRIPTION 

Station Name Uerl/ql'd ~'.t'1E'. r p;± h ogee.r 05 Station Number llllDS O)C) 

Latitude N Lf Z a L(q ' L{ I . .J- " Longitude·~W:L.....!.ful(!...._a_<._CJ...:..__'__::"C::.:o:..:·..:J"--


Eievation G.SVJr It Datum NAD 27 Photo Number LF LoW!"" I"<\ • C1'"" \f..{ ro. · · 


Site & Stream Description ......:r:::>....:::vk.::::..:..!~'/+h+~~5e.?.t:.,'l-/....::oJ~'"~~'-!..;.:::l...,~"'c;:Ji)~~~~~~~~c..!...!'_;~y~fuJuf.-!ft..>.e.-!vv~""':!..!k..:::::!r_ 


SAMPLE COLLECTION 

Collection Metho (_::~~iL!J~;!lli!!!ll:!<llli!!j'-'QJ!!!!!..!Y:Tl!!!!l~,!!!.!!lli...__..L·...J.U.!l!:i-s:wtrl.!<e~amC!.!.l../!::JA&~cr.!.!o25ss~-s!!!t!..!;;re!f!awm 

Sample ID: raos<;w Sample Time: I"SSS 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample2 5ample3Check 1 Check2 Check3 

Time {54?156<::::. i5)oIIS?:U !5lJ s 
Water Temperature 'Z._C)roc) Q!Lj. Q \ l:S.31 Cl.)c:,_ Cc,51( 
Specific Conductivity 
(~5/cm) @ 25° C [4.J-13 l~'1D -rn-z_ '8&4 "?/..,(., 

Conductivity 
(~5/cm) &os- (o \I 
TD5 
(giL) b. 5(.\ c,.<;G,) 
Dissolved Oxygen 
(%sat.) ({p.~ :>L.$51'\ 
Dissolved Oxygen 
(mg!L) (,.~9 ~.Lfo 

pH 'i.oJ 7-~~ 1-ll9 ,_IS 
 C,.l9 I lf~~2.. 

ORP f4f.o · 


l IO 

(mV) '22_J I Ql![)o. o l"ls'~. 31.-'1C1 ·"' 
Turbidity jDb'~/•~f I 0 .z...l \ (0 .3"2
(FTU) <!>.c)?_ ) ?0 II\ 
Air Temperature 'L( ~(('C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program Spring 2010 SW Sampling (1005813.020101) 

Date CJ I I y I I~ Time 1:556 Station Number '/V1t) ;)cYse'> 

Completed by: _,..../.._"~·..~:.f_..,Sb<:.:....oh..._J+--- Checked by:----------- 

Flow by Capture Method 

Measurement Number Time (sec) Volume(L) 

'7 

\v1 /',\ '"" f\ 'r->\} h/) .p Q,"' N'G. b1--ltc / 
~I I ' ~ I ' 

< 

/ 
/ 


Flow by Meter 

REW ft L E W ft Total Width ft 
/ 

Number of Subsections Based on Stream WJdih 

Total Width (It) Number of Subsections / Subsection Width (ft) 
<2 8-10 / 0.2-0.3 

2-4 10-12 / 0.3-0.4 
4-10 12-15 / 0.4-0.7 
10-20 15 '2D/ 0.7-1.0 

>20 2g/25 1.0-2.0 

Depth of Velocity MeaSurement (Ft. Below Surface) 
Total Depth (TO): <2.011 =0.6TD (standa,{setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2)

/ 

Distance 
from 

Reference 

Depth of Velocity Measre;ement 
0.2 0.6 Q& 59' cle) 

Subsection Sub;yfc~" Velocity 
No. Dep (It) (30 sec) 

7. 

Distance 
from 

Reference 

(or N/A) 

Depth of Velocity Measurement 
0.2 0.6 Q& (circle) 

Subsection Subsection Velocity 
No. (or N/A) Depth (ft) (30 sec) 

1 

2 I 
/ 

y 
;/4 

f 5 

11 6 

II 7 

II 8 

II 9 

10 

11 

12;f 
13 

14 

15 

http:f_..,Sb<:.:....oh


SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spr.ing 2010 SW Sampling (1005813.020101) 


Date '1 I I~ I {a Arrival Time fs<. ~ 


Field Personnel 


L<2-la~d F,Avj ,.:£!<..::....: ·-(;b.£----::...._-,.----Signatures·__ ___ 

SITE DESCRIPTION 

Station Name H(Vlf'Y f/r'Y7e1 D._,....,p :Se~~ #3 Station Number J1f)Soslf 
1Latitude N i(?._ :>~) ' 40, J " Longitude,~W.!-...!(_r__o_L:_=t.:..__'..:..f_O_-.=::>~ "o __ 

Elevation {t? ??e 7 ft Datum NAD27 Photo Number LF cc;...,l?1'-4. 6"'! rs-r6 - 

Site & Stream Description _ __,D"'-'R-'·'"'--------------------- 

Surface Water Characteristics (color, odor, appearance): DR 'I: .lL.J'""-,;'------------

SAMPLE COLLECTION 

Sample ID: --~---------------'--~pie Time:.___:....,.._ 

Field Measurements / 

Calibration Calibration Calib~t!OnParameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 C)leck3 
/ 

Time /
Water Temperature 
("C) / 
Specific Conductivity 
(pS/cm) @ 2s• C /
Conductivity 
(pS/cm) 

/ 
/ 

TDS 
(giL) / 
Dissolved Oxygen 
(%sat.) /


' 

Dissolved Oxygey 

(mgll) ' 


pH /
ORPV/
(mV) 

Tutbldity 

,(FrU) 


/ Air Temperature 
(•C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date '1. I I:) I i6 Time fS<.§ Station Number ft/;,;5C!"3lf 

Completed by: L· ru/.,"J Checked by=--------------------~-

Flow by Capture Method 

Measurement Number Time (sec) Volume(L) 

FlOW by Meter . 
r 

R.E.W. ft L.E.W. ft ·Total Width /
' Number of Subsections Based on Stream Width / 


Total Width (It) Number of Subsections SubsectiottWidth (It) 


........ <2 8-10 o.t- o.3 

10-12 ,0.3- 0.4""' 2-4" 

'1..-10 12-15 / 0.4-0.7 
10 ,.0 15-20 / 0.7-1.0 

>20"-, 20-25 1.0-2.0I 
)~Depth of Velocity Measurement (Ft. Below Surfa~fo> 

Total Depth (TD Oft= 0.6TD (standard setting rod); >2.011 = 0.2TD DX2) and 0.8TD (TD/2) 

Depth of ~tyMeasurement Dlstan·ce 7h of Velocity Measurement · 
Distance 0.2 !!,__ l!& (circle) from 0.2 0.6 Q& (circle) 

from Reference 

Reference Subs~
Subsection Velocity ~;ectlon Subsection Velocity 

No. Depth (30 sec) (or N/A) or N/A) Depth (It) (30 sec) 

1 
~ / I 

2 
1\. \../ 

3 v\ rr 

4 "" ) I< "L 
5 I 
6 

. 7 

8 / ./ ~ 
9 / 

10 v 
/ \ 

\
11/ 

/'2 
\. 

'/ 13 "'\.. 

I 
I 14 '\ 

15 ~ 

I \ 




SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date 9 I it-1 I }o Arrival Time j /5CI 


Field Personnel 


t...e/and ~'-'~H) 

SITE DESCRIPTION 

Station Name 6or/ar-d ['1\;~e., ~"'IMJ rs"' S" P~i~'~J Station Number (V\S~ col..j 
Latitude N i..\'[, o ~q ' !(a~ .. Longitude W I// o 'C. 5( ' (2 · ) 

Elevation {p(p?__ J ft Datum NAD 27 Photo Number L F cq,...,,."' o=t 1'9 /<::) .•• 

Site & Stream Description "];,. wooded qtec., OQ ...le.A.,eJ c he" h d h. A
rc+')( 1c2:..15' "'':~ k~Jj'( J,o.i-nr:tJe.. •'Jal?7y 

SAMPLE COLLECTION 

Collection Method~rizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: /Cd!Jk_; 
. 
f;l))llc:;<:;~?-1- u 

'
/ f Sample Time: 12 l<l 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sampie1 Sampie2 Sampie3

Check 1 Check2 Check3 

Time ((15" J;.c:zf> 
Water Temperature ,,,so
("C) 

Specific Conductivity 

(pS/cm) @ 25' C 
 li(l} IL\ 3"'~ 5'IH--. 
Conductivity 

(pS/cm) 


TDS 
(giL) a'31Jn 
Dissolved Oxygen -n _-z.. ·")"1, <.. {?. 7{%sat.) 

Dissolved Oxygen 
(mg/L) 'Z..o-:z.... 

pH '74z.{., 
 '·¥.-J~z. G,.l9f 
ORP 
(mV) Z.'Z."" "2..\"'t. ~ (4.4 

Turbidity :<><><>[16/ 

(FTU) C.OS.. \~?.o 

Air Temperature 

('C) ZLI 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date q I (r4 I IC> Time _LI3;wfl.::d:::.'__ Station Number MS(', <::>CY--\ 

Checked by: _______________
Completed by: --"L"-'-.£1'-._,....J'-"h"-'c'-'-j+--

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

/ 

Flow by Meter 

R.E_W_ ft L.E.W- ft Total Width /. 
/ 

Number of Subsections Based on Stream Width / 
Total Width (It) Number of Subsections ~bsectlon Width (It). 

<2 8-10 / 0.2-0.3 
2-4 10-12 / 0.3' 0.4 
4-10 12-15 1/ 0.4-0.7 
10-20 15-20 I 0.7-1.0 

>20 20-25 1.0-2.0/ 
Depth of Veloc1ty Measurement (Ft. ~ow Surface) 

Total Depth (TO): <2.011 =0.6TD (standard setting rod); 1"2.011 =0.2TD (TDX2) and O.BTD (TD/2) 

Depth of Velocity Measurement Depth of Velocity Measurement ,.anee 
Distance !!&. 0.6 !!& (circle) rom !!&. !!& !!& (circle) 


from 
 Reference 
Reference Subsection Subsection Velocity 1 Subsection Subsection Velocity 

No. Depth {It) (30 se5)1 (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 

2 
/ 

3 v
/ I

H4,\L /
5 I 

6 I 

7 

I
a; 
I 

10I 

I 
I 

11 


12 


13 


r 14 

15 

I 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date '1. I {!; I (c Arrival Time iSI6 

Field Personnel 

fcefawd FJ.y Signatures __,1,_~----Jl..~---·+--,-----
SITE DESCRIPTION 

'v.Jcsf p,_C!.1 
1 

Station Name We:st ?QI\d Ck.. heqdwakrs, ne)ow Station Number M:S(JL{Cf 
Latitude N Ll--z._ o )2_ I~. '% " Longitude W ( I I o "2.1-i • ?_( ,_s- .. 

Elevation { oS~ ft Datum NAD 27 Photo Number L. ~ coll~«.t""' - 04/S 1"' • · , 

Site & Stream Description ::5f!ll/tt/f. Sfreg"' vh q,.,V'e/ be/c 1v ~J arJ d cbovs,
' 

Surface Water Characteristics (color, odor, appearance): --'-'Pc::....:.R"'-"Y__________ 

SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottle Swina-samoler Other( ). Uo-stream I Across-stream 

Sample ID: Sample Time: /
/ 

Field Measurements~ /
Calibration Calibration Calibration

Parameter """ ~allbration Sample! vs.;mple2 Sample3Check 1 Check2 Check3 

Time ~ /
......Water Temperature - /("C) r-....... 


Specific Conductivity 

(~S/cm) @ 25° C ,........
\> 
Conductivity 
(~S/cm) ~\ \ :1~ 
TDS __.-/' \. 1'--· 
(giL) <-- t/ 

Dissolved Oxygen 

(%sat.) 
 \ 
Dissolved Oxygen 

(mg!L) 
 / 

./ 

~ 
pH ............v 

/ 
I'. 

"" " 

ORP 

(mV) 


Turbidity/ 

(FTU) 

Ai~V{erature
(oC) ~. 

v 



- -

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date q 1 It.-r I (0 Time /{p£0 /1.S T %9Station Number 

Completed by: L- fvMt-j Checked by: --"f'---..'""Jc.;;o,_,_e-""k,.,s.,_~""·""r0,_____ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

{ 'JZ. /,(«; 
.2 l-f 'Z- f I<.. 

-~ 
) :_,(I L.s-

Flow by Meter 

REW fl LEW. . fl Total Width fl 

Number of Subsections Based on Stream Width ;/ 

Total Width (ti) Number of Subsections SubsectipniV!dth (It) 
<2 8-10 /0.2-0.3 

2-4 10-12 / 0.3-0.4 
4-10 12-15 / 0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Belq.W Surface) 

Total Depth {TO): <2.011 = 0.6TD (standard setting rod); >f<rllt = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) m 0.2 0.6 0.8 (circle)

from e 
Reference Subsection Subsection Velocity Subsection Subsection Velocity£;~No. Depth (It) {30 sec) ( ) No. (or N/A) Depth (It) {30 sec) 

1 

2 
/

/. 3 I 
4 

. 5 I 
6 I 
7 I 
8 1/ 

. 9 I 
1y 

,), /11 
I 12 


- I . 13 

I 

/~ 14 

/ 15 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1 005813.020101 l 

Date q I (5 I ro Time _..;..t....:.)_r_o__ Station Number //17T Jt1q 

Checked by: _______________________ 
Completed by: --'l""c;;:;.''--'-f-''"""'.:..:h"-:J'+-

Flow by Capture Method 

Measurement Number Time (sec) Volume !Ll 

I
""' Flow by MeterR.E.~ /.
ft L.E.W. ft Total Width 

\ Number of Subsections Based on Stream Width / 
Total Width Vtl Number of Subsections Subs,6llon Width (It) 

<2 _\ 8-10 / 0.2-0.3 
2-4 \ 10-12 / 0.3-0.4 
4-10 \ 12-15 / 0.4-0.7 
10-20 \ 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0\ I 
~th of Velocity Measurement (Ft. Below Surfr~l 


Total Depth (TO): <2.011 '\ 0.6TD (standard setting rod); >2.011 = 0.2T (TDX2) and 0.8TD (TD/2) 


Depth of Veloc~easurement Distance Derh of Velocity Measurement 
Distance ~ 0.6 8 (circle) from 0.2 Q& 0.8 (circle) 

from Reference 
Reference Subsection Velocity Subsection VelocitySubse~~n s~fo.ctlon 

No. Depth ( (30 sec) (or NIA) No. r N/A) Depth (It) (30 sec) 

1 

2 \0 r f'.. 
3 I I "'-, I 
4 

:J ""'\ IV '/

5 I ) ' ~ I 
6 ~ 

7 

8 ......._ 

9 / 
10 / 1\"""' 
11 / \ 
12_/ \ 
y "\ 

1/14 

15 ~""" 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date 1 I /.61 /C 
Field Personnel 

L. [vh,.g 

Arrival Time \(,3o 

Signatures --'---.tJ~---...,~H------7'~~---
SITE DESCRIPTION 

Station Name Blo.ck.fa,f. River klow B<alfotr-.1 t'1-€eX Station Number f1-13f\jt=t 

Latitude N L((.. 0 4 ff' s-r. 5 " Longitude w I r r 0 3o . <2.. .z. " 
Elevation (o65, f-z ft Datum NAD 27 Photo Number LF CC'fl'l-1<?/"<:, c:;q;5-J'o 

Site & Stream Description bfqc-kkef ·{;~_yere -~.. /,.,a..J r-~ £;,--+;~ 
· · -

Surface Water Characteristics (color, odor, appearance): ~lec.t "'""' cb-

SAMPLE COLLECTION 

:; 

Collection Method: 1 L bottle ftot.JwAtaJ.botlieJSwina-samoler Other( l. Uo-stream I Across-stream 

Sample ID: -"MSTo JC1 - <.J ;:: Sample Time: [655 
K -N)5 

" - Jl1 :sf) F~d Measurements 
~e 

Parameter Calibration Calibration Calibration Calibration 
S~mple 1 Sample2 Sample 3 Check 1 Check2 Check3 

.. 
Time jlc.')6 II# 
Water Temperature 

"(__ 7. .lo (7;1.(0'\('C) 

Specific Conductivity ll,(,Z...... st&(~5/cm) @ 25' C 

Conductivity 
"(;$" 1.-t(~5/cm) 

TDS 6.(.6)(giL) 

Dissolved Oxygen "?{&.;;)
(%sat.) 

- Dissolved.Oxygen 

'8' ·''(mg!L) 

pH /.1? . !.51 
ORP 

"l-1L/.(, )qf,;J(mV) 

Turbidity 
C/'.'16 4'.18(FTU) 

Air Temperature 
1-'}eel 

. '{w. 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2010 SW Sampling (1 005813.020101) 

Date ct 1 ICo 1 Time _,_,.l(p,_L(.....~<--- Station Number ;11 STO t9 

Checked by: _______________________Completed by: _.J.i.;;.·..:..F=:..!:,__,~k"--11..09!---
Flow by Capture Method 

Measurement Number Time(sec) Volume!L) 

Frow, l)SC1S We~ I , •k·• 
·:>Co C~5 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width Cftl Number of Subsections Subsection Width (It) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.01! = 0.6TD (standard setting rod); >2Oft= 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
~ Q& Q& (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (It) (30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Sp~ing 2010 SW Sampling (1005813.020101) 

Date q I ((o I 16 Arrival Time !<CeO 
Field Personnel 

/ e./aVId F:.,(,.j 

SITE DESCRI TION 

Station Name 8/ctckf!oz+. R;ver- b,,/&>""' :Sfe.le Le..J Ck.. Station Number .Ailsroz.o 
Latitude N Lf 2-- o Lf Q slcn " Longitude W I II o :Sa ' C><i,.Z.a' " 

Elevation U,>'?ffi It Datum NAD 27 Photo Number Lf WI'Y1erc! CFI/l!iiO 

Site & Stream Description fl\qc.;~--TI:o\: y\\ley 'fX); tb of lor\otz:r. l j~..e.-llt 
bwl L d--rl one. 'S{J.... l "'-.1\\1~ dV') C> P1o;)~ 

Surface Water Characteristics (color, odor, appearance): ___.C....,_,_,k._,q"-':Y-'-T__,lw0u...D<->-00"-""o"";i.._____
1

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing'sampler. Other( l. Up-stream I Across-stream 

Sample ID: iO<:Jq sw /Ill -srcf; -u,ff Sample Time:_,\_..G.LWIb""--

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check3 

Time 
\'010 

Water Temperature 

(•C) 
 IL!-1'0 
Specific Conductivity ·~n 

(~S/cm) @ 2s• c 1- ~ ...... 


-
Conductivity 
(~S/cm) rig,I 
TDS 
(giL) ().JJ:-19 
Dissolved Oxygen 

(%sat.) 
 9i-/.D 
Dissolved Oxygen 

(mgll) 
 CQ.u3 
pH -q ·'i(Q 
ORP 
(mV) I &:>.6 
Turbidity 

(FTU) 0.?i-/ 

Air Temperature 
 CFJO(•C) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date Dot I II o I lb Time \)2\b ~tation Number \fY\0""10,7,0 

completed by: l . F l..1\lwi:J Checked by: G· 0o-c~"C:¢¥) 

Flow bv Capture Method 

Measurement Number Time(sec) Volume (L) 

Flow by Meter. 
tp.s

R.E.W. -10 ft L.E.W. ~ ft Total Width L9. ft 

Number of Subseo\lons Based on Stream Width 

Total Width (It) Number of Subsections Subsection Width (It) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (A. Below Surface) 

Total Depth {TO): <2.011 =0.6TD (standard setting rod); >2.011 =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of ~city Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Veloci'@)asurement 
0.2 0.6 QJ!. (circle) 

Subsection Subsection Velocity 
No. Depth (It) {30 sec) (or N/A) No. (or NJA) Depth (It) (30 sec) 

01-5 
Lj,O 

1 

2 
o.-rl../ 
r-..19-> 

1.T'Pf 
~.CfO 

;::;s,o 
~(o.<2:> 

]l,Q 

\I 

. o.<CA 
o.CT~ 

l.SI 

::J. 016 
c;:.,.c; 
1.0 

3 

4 
().'0~ 

o.Hl 
6Lt..ll 

::J .?-.~ 

~ -n. () 
rl. ''V~ 

;9-, 

,q 
().15 
O·lJJ~ 

I0!. II 
I ,lJiq 

$\.0 5 
(). 'nCf I ,q1 61.0 ::Jh h.'13 l.l-l:? 

/o.o 
6 

0.91 I. 9q ?,;::;_s .;n (I, ( ol.\ l ''2f-l 
II.S 

7 o.CJo I.LJO 2.f..l. D ;:;!.;1. ().(.p ~ \..;?01 

/?l.O 
8 (). '2:11 :J.ILJ ·y;,~ ;J:Z., o.s(g {),qL..j 

/LI.S 
9 

0·(9\ ;;).57) 'f,l,O ;!Lj D.S'-\ () .1.9Cf 
)(o.O 

10 
b-'1 q ct.I'?J ?Ji(}h ;:;)5 bh~ 0. CQC::.., 

11.S 
11 

O·C!Cf .;J.oq '-iD.D ;)I.e o.s01 b.(S)Lj 

fCj,o 12 
D ,qq li.Ci::, Lt 1.5 ;;)! bhO t),(s/ls/ • 

J.O. ':J 13 (),CJLJ ~.s~ Lj?-,. 0 ri.?J D.Ljq ll.M 
JC),() 14 

I;·DI ;;>.n 4LJb ~CJ o.3q tn<. Jl. 
~3.':0 

15" o. e,c;; I.CfLj '-fw. o '2..b 0.~5 0~ 

··..... 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date q I /(, I ra Arrival Time (/tfd 

Field Personnel ! /) _I]J:Lelet'l.f.. ~hr-rJ Signatures ----;~7'--!=..u;.""-""~::;.o_.0 
_ _,t:c..._l·-~-"--::7--,....-----

V 

/ ' 
SITE DESCRIPTION 

(i't'\~ #?.A)f dStation Name ---'!!.W1:..cm'"'-"'e=-'-;=""...,..f_,.e'"'-f¥-V--"be""""'f"""'""'""-..!.Jf6,_Pn'-"I'<-,YI'-.LI1...:..:..oi"wf....._ Station Number M"5iCJ'-1 Lf 


Latitude N l..fZ. o 53 S"<l-~ .. Longitude W II I o '"1:. '1 • ZLJ. 86 .. 


Elevation (o ( s-2 ft Datum NAD 27 Photo Number .t.- f ccr""' "f'Ci 

~ , j n I 4""" l<o ~~ .. • 

Site & Stream Description Q·(C> l.>i e 'fJ"V-> lnc<h'""'h:e- 1s-<.d.;m.mt- tc)cKS'"JrqSjey 

mo-5:5 ar-.cQc-\:.;s 
Surface Water Characteristics (color, odor, appearance): cfeM i' m ~«.)r-

SAMPLE COLLECTION 

Collection Method: 1L bottfl(liQrjzontal-~. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: to<:>"lS"I.IIJVl:ST044 - 4 . Sample Time: (I ,P 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample1 Sample2 Sample3Check 1 Check2 Check3 

Time 1(..05""" 


Water Temperature 

("C) (&( .L1& 

Specific Conductivity 

(~S/cm) @ 25° C '?6) 


Conductivity 

(~S/cm) ~t-j ( 

ms o.vz1. ..(giL) 


Dissolved Oxygen 

(%sat.) ;5317. q 

Dissolved Oxygen 
 l? .VJ;;'(mg/L) 

pH 9·~q 
ORP 
(mV) o!.1 
Turbidity 
(FTU) ~·~S" 
Air Temperature zb~ 
(oC) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date '1 I f(o I 10 Time _ _,_\\,_,~""'-L-- Station Number fl/lsp:::)Lfi.-f 

Completed by: _.=:L-'-'.F..wu.:~h:..t.lr--:::.t.iJ::;.·____ Checked by: __£-_··....::J:..::o.;.:.;;c..-;....:\f:co....>..-<......__._____ 

Measurement Number 

REW 1 ~D ft' 

Total Width (It) 


<2 

2-4 

4-10 

10-20 


>20 


Flow by Capture Method 

Time (sec) 

Flow by Meter 

L'E.w I tD ft Total Width ' 
Number of Subsections Based on Stream Width 

Number of Subsections 
8-10 

10 ·12 
12-15 
15-20 
20-25 

Volume (L) 

S • So ft 

Subsection Width (It) 
0.2-0.3 
0.3-0.4 
0.4-0.7 
0.7 ·1.0 
1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 
Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

t2.0"'"' 
l . b. 

aPl 
~.I 
"2-,.S 
3.'1 
LJ.~ 

.LbD...4:1 
'CJ.\ 	~ II~ 

'0·~ ~ ...,,c..;;?.CJ 
.~ ~Ul·'b 
lo.l 

Depth of ~~~YMeasurement Distance Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

Subsection Subsection 
No. Depth (It) 

1 o.L-JS 
2 

c\.~.Z... 
3 

0 .(9(g 
4 

0 .LP?:> 
5 

O·fio 
6 

n.(ot-, 
7 

(),lJl<() 
8 

{) ·l9 I 
9 o.59 
10 a. ?\1 
11 

t\.'111 
12 

Reference
Velocity Subsection Subsection Velocity 

(30 sec) (or N/A) No. (or N/A) Depth (It) (30 sec) 

(Z) 
(). ()lo 

n. 'C:il 


0 ·11 

n.LJLJ 
Q.l91 

I.D& 
I :I;) 

d.Ofi 
n.an 

·r,,:z:,q 

o.?J~ 1'"\.~-:2, 
13 

(J. '09 o.o<i 
14 

15 

http:F..wu.:~h:..t.lr--:::.t.iJ


-----

SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date 4 I ((., I IO Arrival Time Ic> I6 

Field Personnel 

Le.lqnJ. Fut,l'i) . 

SITE DESCRIPTION 

Station Name f._itf/e, 1!/c.ckR:ot Riv;z.- e. hove_ f-/e.--,~~n Number /liST045"" 

Latitude N 42- o :;-'-1 /C>_?(J " Longitude W ((I o zq :50· lo " 

Elevation { ·i' j'cx:) fl Datum NAD 27 Photo Number l F cq ""1: '"' 

D ' J (1 ' ' ( ..,q I 4:. '"" .. ' 
Site & Stream Description "', lc wr· ~ t- (,.."'-.) ,_, chc;V\V]£ f Wl eGM dtt~·::J/ 

Sed·,Vkl<?vj + Mc.K;s '-)f"CiS:).$'CM11-e.'JtG"5"5 .\2\""':cJ','"G. 
Surface Water Characteristics (color, odor, appearance): C le'?l c 1 V\<6 <:::l J<=>r 

SAMPLE COLLECTION 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample2 Sample3Check 1 Check2 Check3 


Time ono 
 ~t.CS> [OL\6 /D'OO [01-5" iDCOO II~.S:: 
Water Temperature 
("C) 

j<:l \0.\\ ll PI'Z.- 11 '1 ":J I [.G,.{p /l._f)Ll I( li(. 
Specific Conductivity "1~':::> 

(~Stem) @ 25' C )l(() l(o,~-z._ l~DOO 'l?ICo ?)n· 1?11 

Conductivity 

~ 

u 

~ 
 ------.. 

(~Stem) - (,-a(t (_gj~ (p fi..\ 
TDS ,.......___ ,. 
 -
(giL) ·53o c. ·'Sui 0.53\ 
Dissolved Oxygen '---.~:.5 (%sat.) 7'8' ,/!*~ 11.1 [f..:,.-> 
Dissolved Oxygen -....._ 
(mgll) c----

~ 

- ~.53 5,?oq "3. C.. 2. 
l.aG:. 

pH ;~)A~ l .ll..j "'8 .o(S'-1. <:Y' "1-lb 1 . .9 f'1. OS 

ORP -z.:z.C. -?~ 

.. / 


(mV) "); ?.:z. l, "Z..- c;rOO·LI ill. I( 11~-4 \ "Z). ( 
v

Turbidity ·=~ l•-'i 
(FTU) C-<:.lZ. '-"1-"ty l0."1Y OJ ,'i I 5, t I "'? 05~ '-·'2 
Air Temperature 
('C) - l.. (. 5 L.~ 2_z._ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling 11005813.020101) 

Date ot I IG I /0 Time _.._1'-'f!'-o___ Station Number MSTOLff"' 

Completed by: __ 	 Checked by: _ ______L_·_·_F._--'..;.h...;r--_,;~5--	 ___;2.;;..-..:...'..::j:.._"_c..:...k_.>..:-:;=-

Flow by Capture Method 

Measurement Number Time(sec) 	 Volume(L) 

Flow by Meter 

REW L E W q ] ft Total Width 	 ft. 
Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8-10 0.2-0.3 

2-4 10-12 0.3-0.4 
4-10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 
Total Depth (TO): <2.01! = 0.6TD (standard setting rod); >2.01! = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance !!&. @ l!& (circle) from !!&. 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) {30 sec) (or N/A) No. (or NIA) Depth (ft) {30 sec) 

t.O 1 o.;;ns es 
2J.,S 	 Q,c:-jq() OS 

''::, ,6 
3 

t\.tsllD n.L\~ 


1?-J.S 
4 

().l5() o.'Cf-1 

LJ.o 5 

O.l()IO ().~ 


LJ.S 6 
0.9'?1D a.vs 

S.o 7 t.to (').l3 
s.v 8 

b.%0 (). c;:,-;2 

LD.o 
9 to.lSD 0 c'7\ 


\._9.fj 10 
\.D'S o._?:Ls 


11
/.o 	 o.9s (). -:2.9--. 

12 
1.~ 1.()0 o_.~P/ 

13'B.D o.·13 0.<:('-0 

t?>.co 	 14 
D·l9D O·SL/ 


15
... 	 CJ.D O.T3 o.~lll 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date q ·I /-tr I Ia Arrival Time ((o 16 

Field Personnel 

!__., /e;h d f:-ut.~~ J---Signatures ----;tf!>,.C._/:...__-f~--~·=--.1. . 

SITE DESCRIPTION 

Station Name 5 hm-f- ()<. below 'f)llldaJ /1 ;..,-'?. Station Number 

Latitude N Y <.. o UP£ •t1 '<'t:,. Longitude W 11 ( o 2.q • G. -z. ·L-c •• 

Elevation (p]~J' ft Datum NAD 27 Photo Number Lf:ca""~""""' c§::tr(p;t::; . .. __ 

Site & Stream Description ___._N-"-'"'-a'-'rt"'c:>'-"0"'--~G--:f..._-_?,..,'--·""''"-'l'-'='d--'~=;)t--=;)--+'\t;;=...'f$"".,;._/----'c"-'-'h"'a-l>'1''-"n""·e'--l'----,--

bJo w v- JQ 5 J-e.. p\L.e 

SAMPLE COLLECTION 

Collection Method{1!::bottl~orizontal-bottle Swina-samoler Otherr \. Uo-stream I Across-stream 
:---:---=-. 

Sample ID: /-' ""' ' lA'. Nl<iiOI'~Cl - v r;:;: Sample Time: 16z.a 
_r o==~=r;1A) tv r::il<:'> &q - u p 

Field rJ easurements 

Calibration Calibration CalibrationParameter Calibration Sample1 Sample2 Sample3
Check 1 Check2 Check3 

Time lbtrs 
Water Temperature 

(oC) iZ..tol 

Specific Conductivity 

(~S/cm) @ 25° C '2351( 

Conductivity 
(~S/cm) 17~1 
TDS 
(giL) 1.51/ 
Dissolved Oxygen 

'." 
(%sat.) OG Pf 
l;)lssolved Oxygen 

CJ-_)(j(mg!L) . 

pH 7;Lf[_l 
ORP 

(mV) )(,. 1.6 

Turbidity 

(FTU) 
 ::?iq.l 
Air Temperature 
COC) --z. \ 

' ,. . ' 



- -

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2010 SW Sampling (1005813.020101) 

Date q 1 It.-r I (0 Time /{p£0 /1.S T %9Station Number 

Completed by: L- fvMt-j Checked by: --"f'---..'""Jc.;;o,_,_e-""k,.,s.,_~""·""r0,_____ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

{ 'JZ. /,(«; 
.2 l-f 'Z- f I<.. 

-~ 
) :_,(I L.s-

Flow by Meter 

REW fl LEW. . fl Total Width fl 

Number of Subsections Based on Stream Width ;/ 

Total Width (ti) Number of Subsections SubsectipniV!dth (It) 
<2 8-10 /0.2-0.3 

2-4 10-12 / 0.3-0.4 
4-10 12-15 / 0.4-0.7 
10-20 15-20 / 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Belq.W Surface) 

Total Depth {TO): <2.011 = 0.6TD (standard setting rod); >f<rllt = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) m 0.2 0.6 0.8 (circle)

from e 
Reference Subsection Subsection Velocity Subsection Subsection Velocity£;~No. Depth (It) {30 sec) ( ) No. (or N/A) Depth (It) {30 sec) 

1 

2 
/

/. 3 I 
4 

. 5 I 
6 I 
7 I 
8 1/ 

. 9 I 
1y 

,), /11 
I 12 


- I . 13 

I 

/~ 14 

/ 15 



WELL SAMPLING FORM 
Page: -J- of __ 

ProjectNo.: Client: Date: WeiiiD:fVI&rl:tuVl/o Cj/17/ro J1/1b)o(G. 
Task: LJ fA) ")'aweJ4 Field Crew: (__. • f-...,4 ~-g r 1 <'lsf!ec- . 
MeasuringP~int (MP): 1~ diSk. Water Level (WL): ----'/'-'(.-'-'-'/-'-!.._...,..-''-""'""/--'= 

Sampling Method (see applicable calculations below): l>v"ife, -t- S<Hv•p(~ Device: /:J/cy}J<ei'
1 

Low Flow Sampling 

Minimum Purge~ 2* (feet • val tubing+ val pump): ______ Starting PSI~ (Y, WL + 20): __Z._S.::...._'.=.>:..__ 
Tubing val ~ 0.03Utt, Bladder pump val ~ O.SL] 

3-Volume Purge Sampling 

Total Depth (TO): ______,tt._.b"'el,ow=McP Water Height (H): _____11"-b"'e.,lo,w'-'M!!!:.P Casing Radius (r): ______2ft 

Three Purge Volumes~ 3*[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H~ TD-WL, Pi~3.1415, 1gal ~ 3.785L, 4in casing-0.653gal/ft, 6in casing- 1.469gal/ft . 

STABILIZATION READINGS 

Time Water Level Temp pH ORP/Eh DO Specific TurbidityP~r~ cumu~a(24 Hr) (ft below MP) (gal rU · (C) (mv) (mg/L) Conductivity (NTU)~~;se~ 

al o(J. . (~S/cm) 


Stabilization Lowflow~1L 2 tube vol or
+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +t-so/or S5Limit 3-vol = no limit 3 well vol 

IJE. ~P/o~. J).t~ 1:,._""'\e<J d1'<.1 IN C""J ('·r.>r-.. ,JQ(t)n9 cd>IV~t"-\,~--~ 

Jl'l~ ''Z-2--J..r:, ~ <..1 

-z,::?,C) ,.-......__il'IS?' 
..--...____..

t r.s£" tS'-6 

i IS f I L .s- 
,<?,{ i1· zo 
i7...C "( i/.'7 - N-. 10/Z.. --z._ (p ,~'1 q/2> .1 ~1;211 (6'tJ 5f.Lfr;" 

I '2-1 "t. ' l'l ' '-1 st.._ Ci-~'1 Ic,.,,a joq .y (_,7(o IfeRa 1>-).?1--:. 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or i (C) (mv) (mg/L) Conductivity (NTU)Purg~Jij

(oalo . (~S/cm) 

i?rj'Z.. ,-z., Ill I 7-- q,5'"i u,~ 2- loCl.? l.7Lo I & r:;u1 :.35-fZ._ 

SAMPLE ID: ------------'----------- TIME: ________ 

Final Low Flow Sampling Settings: PSI: rC) Charge: 0: sec Exhaust: --'-("'~"--"'se"'c 



___ _ 

WELL SAMPLING FORM 
Page: __l_ of_l_ 

Project No.: Client: f/c•Yl:>qu.. Je. Date: ct ;,..,_ f,<:j .WeiiiD: Mftlwor;, 
Task: G, W 75oV>-t t:Jivt) Field Crew: L,S..J. 0 T. G!>"?fte..

1 

Measuring Point(MP): J<-qY d ~-:Sis Water level (WL): J:l , :\>~GftbelowMP 
Sampling Method (see applicable calculations below): ldw_ g/,o..w Device: h/c.JJ...,r 

Low Flow Sampling 

Minimum Purge~ 2* (feet* val tubing+ val pump): __).::..:.:,.!>'=·--- Starting PSI~ (Y, WL + 20): __"Z..-=z..(.....· ___ 
Tubing val ~ 0.03Uft, Bladder pump val ~ O.SL] 

3-Volume Purge Sampling 

Total Depth (TD): ___...l!.ft.,be!!!!IOO>:W.!J!Me:P Water Height (H): _____..ft_,.be.,lo<>:wuMOL:.P Casing Radius (r): ____ft, 

Three Purge Volumes~ 3*[Pi * r" * H * 7.48]: al Required Run Time: min/ hr 
H~ TD-WL, Pi~3.1415; 1gal ~ 3.785L, 4in casing~0.653gal/ft, 6in casing~ 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Pur~~ Cumulative Temp . pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal u~ (C) (mv) (mg/L) Conductivity (NTU)Purge r~1(gal or (~S/cm) 

Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3wellvol 

~"?C) • ~ c~~ - i.L71 {,QY, ZH3:Z. 7<Jcl td.A 

C,.'l_e-~ 2. :z:-9 ,qo lr.:n (l..}( -"" ~ "1:51 >:~ 
oqto ?!,O'g 6,(5,S . :r:; L I .Lj r:::- G.-ta !tlZ. . ..-:. 6"-~l.t (C::, "L 'H,'r 
00/)~ ?".ao- c;a ?/ ..5 I/. L;'l. (oS"7 (6'-?.-<;:::."l <.,s( (rq_{ '/_.t;"f 

.. 

o.q'>-c> (j, <!> "i o./ I"Z.. "'l,;S"Z '7-0~ ll.ft..,o (,.~n 7/. ~ r. iiz..-.. 
<3'12.) }-101\ C).(o I~ ,_s.s- "7.~ (t-(5.1.-j (, ,L£5 7«:3 (.q 

c:IC\:So 6,oz a. s.:::.- (7."75"" '"">.?(._ 7.~'7 /1.((.{ (p .!-II -;(;,.()1 !·"'f 

..#/'· 
Continue stabilization readings on additional pages if necessary 

:\ :,,,"· 
':."> 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gars~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(oai o([J> (uS/em) 

oqyo 8'-co o:5S n.75 7.oG '.C>{ rt.J r. I <.. .J.j r 7Gd (_qc_ 

SAMPLE ID: .,.,.~/0=-:~=-~~c..,:!.il~AulM:.L/VIL..'.:II!Aul;,C>~/~3._·-.bu~.£LLr:::.._______ TIME: _o_~"'3::..i> 
0Final Low Flow Sampling Settings: PSI: "1..~ Charge: S sec Exhaust: __:/___,s,ec 



WELL SAMPLI~!G FORM 
Page:_\_ of __ 

flllo..,.yan/c Date: '1Uifa WeiiiD:l11lf'1Woz.~Project No.: ------- Client: 

Task:_c:io.."l'-'IJ\"")'-',"")c;,.,vn:u,,f"-CJLL{jf/1"'9~--~ Field Crew: C r-'-)•,1) i ~O:;fler · 

Measuring Point (MP): --j'>-1'---=¥-'/---=J=;·-"5"-'k,_______ Water Level (WL): 2{{· 6/t ft below MP 

Sampling Method (see applicable calculations below): /ow f/ov . Device: [, /"'d.Jer
' 

Low Flow Sampling 

'~.t( '3 7 
Minimum Purge= 2• (feet • val tubing+ val pump): _:::-.J==-----'--- Starting PSI= (Y, WL + 20): ___'---=:::____ 
Tubing val = 0.03L/ft, Bladder pump val = O.SL] · 

3-Volume Purge Sampling 

Total Depth (TD): _____,ft,_.b"'el,ow=McP Water Height (H): -----"ft"'b,elo"'w,_,M;ocP Casing Radius (r): ____,tt 

Three Purge Volumes= 3•[Pi • r" • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casi~g-0.653gallft. 6in casing - 1.469gallft 

STABILIZATION READINGS 

Time Water Level Purg~·R~~~ Cumu~E. Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal~~ ~~;ge (C) (mv) (mg/L) (NTU)c~~~uct~~ity

alo stem 
Stabilization Low flow!'> 1L 2 tube val or ' 

+/- 0.3 ft +/-1C +/- 0.1 +/-10 +/- 0.2 +/-3% S5
Limit 3-vol = no limit 3well vdl 

ili'f~6 . (;Lj,(,( LG/ c{~.~ck I:!.f. (OCj /.D5;" -zz~.s ··nro I c) -"""'t 

t'!l/8 '"2_u.<r - 6\2-s- .... ~- 7.ZQ 135·'3 ·s.z:- f l-1 S'l rat, 
13Li5' . '2'-1. 7"" <l-~ I. 7:) ro.i.,<:. (., .<r, 3 fl..{ a-,..,_ >;;;4s f'f76 4."iR 
I~SO 'Z..V\. I fo 0· '2._ -z_,75 ;o,oz... G..(o6 JU], I :f;'_ <{ 'J (£ri<.. Lt15' .. 
135:5' Lt..{, I {p 4c. <1.-::.- L!.o {0·C'2... ~.(g1 ,-TIS 1::-'1'3 rq?z.. j ,L(t.-1 

\1;66 ·~4,/1 o.'Z. .).o 'i.<t5' (,,. (,-r I )t-f ,li :0,-..J.f •( /Lj '? "r t."tl~ 
il-\OS '0-1 :7 -z o.<-. (.,D q(OJL-\ (, ,"1 ( .(2,<l,2.. S/--(7 /l.( 1 I I. 7'L 

ILJ7.e Son <:::q Ic' '1-ec.k. -v~-~?L t.Gn '7.../S.?f 1111/ Cf,=,s:

. 

'· 
' 

Continu·e stabilization readings on additional paces if necessary 

FINAL READINGS 

Time Water level Cumulative Temp pH ORP/Eh DO. Specific TurbidityPu~(24 Hr) (ft below MP) (gal Umi (C) (mv) (mg/L) Conductivity (NTU)Purg~~
(gal o (~S/cm) 

ILfo) <.. Lj .I'\ 0.2 C,.,O OJ }1V{ [.../j 17..oz. 2.._ S-'11 /1171 (. 7<._ 

SAMPLE ID: roo") c.., wJ111;1/) wo"Z..~ -~ 1 '7 -,_)IF TIME: fLlJo 

.,._ -?c> ;:::" ( -,


Final Low Flow Sampling Settings: PSI: ~''--==---- Charge: -~..J.L._-"'se.,c Exhaust: _..\._J.L._....§:Se!!Qc·' 



CONTENTS 

PAGE REFERENCE DATE 

ALL-WEATHER WRITING PAPER 

ALL-WEATHER 

ENVIRONMENTAL FIELD BOOK 

Address ________________ 

Phone _2i}_j<:~o=<-:CJ::ro,L'if~-IL.:.l5~'1ff~-------

This book is printed on "Rite in the Rain" All-Weather Writing Paper - A 
unique paper created to shed water and enhance the written image. It is widely 
used throughout the world for recording critical field data in all kinds of weather. 
For best results, use a pencil or an all-weather pen. 

Specifications for this book: 

Page Pattern Cover Options 

Left Page 1 Right Page ! Polydura Cover I Fabnkoid Cover 

Columnar I 1/4" Grid -I . NIA 1 Item No. 550-4F 

© 1996 J. L. DARLING CORP. 

I 

Reference Page Index 

67 Error codes, Hazardous classifications. Container types 
68 Sampling guidelines (Liquids) 
69 Sampling guidelines (Solids) 
70 Approximate Volume of Water in Casing or Hole, Ground Water Monitoring Well 
71 PVC Pipe casing tables 
72 Soil Classificalion 
73 Soil Classification 
7 4 Conversions (Length, Weight, Volume, Temp, etc ... ) 
75 Conversions (Concentrations, Volume/Flow or Time, Velocity, Acceleration) 
76 Maximum Concentration of Contaminants for the Toxicity Cha·racteristic 
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4 5 
Location /{/SG<i'O/..f Date OJ [1!-l(<o · Location _______ Date ___ 

Project/Client _________ 

~~), b1r7Fr <:?, ~~~ I it !\ 

r-~~~dl',a-: I 

. 


li 

l.M1~Sa3"'2ir J [_ E:] 
I T7 
I I ' ' 
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,Q u If/~fst :UI~J'/T l'e L~o11·+- . 
j4o M:.,., Cl" n;L 1 ~'I 



6 	 _;J\1)~~~1-=fYl D'So.i?O Date~ 	 Location _ 6-=&.::._'1,_____~ Date~ 7 

Project/Client _________ 

Location 

Project/Client-------- 

-

~15CP (~t:. ISJ.t . 15$-t. 	 SIAL 
~~ Ti Zo L.!,f_,zl 2-~ 11 . '11JG, C1 1~ 
'Sc. Jlps !"io 11 !'2.. 

' 	 ~bl,f '8~ 
T Lo"d 	 ~~wt 
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7. 3 ~b-L__(_g-~-L-~~rz_'Z.1 'f 2-'¥ ."l r~ .r> \'ik3~ z._~ .6 

toet> I•
I I·~ 0 [l ((). '1... \ ~b t7l

I.;·f'~ . L.n ;(;'1 

WloW..n.Lnae .::; "SU ~~JJ&.. 
-. I 



Location Date#.JI1ST 0 0 0) 

Project/Client __________ 

Location ~nor,/, V<:Jifey Date~ 9 

Project/ Client _..:=i_:if____----,~=--
L~/O~Fcle~]\ I J'-""'""1 1 ~ 

I_ V,• I 1j ,_
07 '!<> tr!d~l.--!iJ k~ ~,e.l'~~ '""' 

T k }c.+-_:f 
o~<» .i11ela.::;l\ ,'VJ.~ ~ rk>L -· r 

I ~tJ1-

o'iiso 'Ma,o~''ile. siJ ~Jir~ 
i.I~\L 'v,/,.~ .d:., ~ rf_le 

i 

QOI l?o }11;/J e ~~lf:: ~ 'f?J=f''PJLoe'S, /"" ~\-
J:bl L€ -I ---v.-1 I"f -t- ~rft1-~·~QCI. 

I to Js;, ~f)tjl)sq~I 
':t,.,e><:-h tl-olld h:, Jl' D9<1J ~ 
JJ,Lio/, t:'~~~.d·U" e:~' :sL .- " '[;fe.v bf>~.~ 

I JL ' - N1r ti='...._, ~ , "'~ If'>"' e R-sk.J~ 
$·1~j~D~i1 l 1 ~J~ .. 01be- &~ 
-ex.~f.5: h.J.i ('.5 c-Ylc I~ hilL}< jeJ~ot
bJ·Jd. 1 r ·~ 

- d QQJ [J.,I IV!d:5 Y Irrrkl.J.r__..,Jr/Jt ---:1- mE'tiL.If~. • ' 1 be J,I I o d.:/ c:rt"·f---" ,:; c1~1 
. I 

http:E'tiL.If


10 

Location _______ Date-#Locatian__:i11J~D:5u:::d~2::::::G.~--- q .f, ?[16 11 


Date 

Project/ Client-,-------------Project/Client---------
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 A-4 2012 Spring and Fall Groundwater and Surface Water Sampling 



TABLE A-7
 
2012 SPRING GROUNDWATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Elevation MP (ft-

AMSL) 
Static Water Level 

(ft-bmp) 
Elevation Static 

Water (Ft-AMSL) 
Purge Rate 

(L/min) 
Cumulative 

Purge Vol. (L) 
Water Temp 

(deg. C) 
pH ORP (mV) 

D.O. 
(mg/L) 

Spec Cond 
(uS/cm) @ 25 

deg. C 

Turbidity 
(NTU) 

Device Comments Date Time 

WG MBW006 6319.31 3.81 6315.5 0.12 4.6 7.93 7.45 50.1 4.6 0.822 1.9 Peristaltic Low Flow 5/15/2012 11:57 
WG MBW009 6310.69 1.72 6308.97 0.2 9.25 8.4 6.99 209.5 2.29 1 4.69 Peristaltic Low Flow 5/15/2012 14:53 
WG MBW011 6339.8 1.12 6338.68 0.3 14 6.72 6.81 238.5 1.2 0.658 5.98 Peristaltic Low Flow 5/15/2012 17:40 
WG MBW027 6313.33 5.4 6307.93 0.08 2.3 7.06 7.16 146.4 7.85 1028 1.53 Peristaltic N/A 5/13/2012 14:48 
WG MBW028 6339.99 5.4 6334.59 0.27 15.75 7.12 6.59 141.1 0.21 1263 1.73 Peristaltic Standard Purge 5/13/2012 16:55 
WG MBW032 6499.13 11.24 6487.89 0.4 8.8 5.18 7.12 211.1 6.6 1.885 1.42 Peristaltic Low Flow 5/14/2012 17:34 
WG MBW048 6421.72 0.8 6420.92 0.55 18 5.91 7.17 225.2 0.3 0.161 3.41 Peristaltic Standard Purge 5/14/2012 16:30 
WG MBW085 6639.57 3 6636.57 0.16 7.25 5.32 6.85 314 8.88 127 4.8 Peristaltic Standard Purge 5/11/2012 9:13 
WG MBW087 6587.3 1.8 6585.5 0.15 6 5.64 6.73 224.1 1.36 432 2.42 Peristaltic Low Flow 5/11/2012 15:45 
WG MBW099 6599.25 0.74 6598.51 0.35 11.8 6 6.57 177.1 7.99 199 8.35 Peristaltic Standard Purge 5/11/2012 12:16 
WG MBW107 6486.78 Dry Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A 
WG MBW112 6404 Dry Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A 
WG MBW130 6416.29 1.37 6414.92 N/A N/A 7.06 7.07 358.7 2.19 0.179 62.4 Peristaltic Purge/Sample 5/14/2012 10:25 
WG MBW131 6468.52 3.51 6465.01 0.12 2.52 6.86 7.18 210.4 6.01 0.115 3.55 Peristaltic Low Flow 5/15/2012 9:54 
WG MBW135 6290.56 1.4 6289.16 0.5 11.25 6.99 7.22 163.9 1.04 334 7.87 Peristaltic Standard Purge 5/12/2012 14:13 
WG MBW152 6280 8.61 6271.39 N/A N/A 10.02 7.49 184.5 5.03 0.704 19.58 Peristaltic Purge/Sample 5/14/2012 18:05 
WG MMW006 6485.46 255.22 6230.24 0.26 20.75 9.86 7.49 306.1 4.3 412 0.21 Bladder Pump Low Flow 5/10/2012 12:06 
WG MMW007 6619.89 34.31 6585.58 0.96 158.3 7.34 7.01 264.6 0.73 240 1.77 Bladder Pump Standard Purge 5/11/2012 9:07 
WG MMW009 6789.2 207.14 6582.06 0.5 72 9.43 7.3 15.8 0.07 552 4.2 Bladder Pump Low Flow 5/8/2012 14:13 
WG MMW010 6462.62 2.01 6460.61 0.1 8.25 10.25 6.41 222.5 0.97 1448 4.74 Bladder Pump Low Flow 5/14/2012 11:22 
WG MMW011 6268.31 77.15 6191.16 0.12 8.1 9.35 7.35 218.6 8.26 582 1.19 Bladder Pump Low Flow 5/13/2012 10:45 
WG MMW012 6488.72 Dry Dry Dry N/A N/A N/A N/A N/A N/A N/A N/A 
WG MMW013 6634.46 4.7 6629.76 0.37 11.5 7.29 7.03 272.5 9.22 225 0.61 Bladder Pump Low Flow 5/12/2012 10:45 
WG MMW015A 6364.37 20.81 6343.56 0.1 13.7 11.27 6.84 100.7 4.1 645 4.81 Peristaltic Low Flow 5/15/2012 15:01 
WG MMW017 6313.86 24.63 6289.23 0.1 4.55 12.88 6.88 142.1 5.06 1304 0.33 Bladder Pump Low Flow 5/13/2012 15:48 
WG MMW018 6459.52 10 6449.52 0.18 3.9 8.53 7.25 123.5 6.83 151 1.38 Bladder Pump Low Flow 5/15/2012 9:53 
WG MMW020 6525.71 271.46 6254.25 0.83 29 9.34 7.07 283.6 8.22 595 0.96 Bladder Pump Low Flow 5/10/2012 14:12 
WG MMW021 6436.3 202.97 6233.33 0.275 16 9.47 7.1 325.2 4.29 540 0.5 Bladder Pump Low Flow 5/10/2012 9:58 
WG MMW022 6635.85 202.67 6433.18 0.2 21.2 8.85 7.22 85 4.16 297 2.85 Bladder Pump Low Flow 5/15/2012 10:02 
WG MMW023 6230.92 105.88 6125.04 0.48 26.5 9.89 7.13 -31.5 0.07 989 0.43 Bladder Pump Low Flow 5/13/2012 12:45 
WG MMW024 6704.05 58.88 6645.17 0.87 18.75 7.75 7.11 258.1 3.19 279 0.27 Bladder Pump Low Flow 5/12/2012 11:35 
WG MMW025 6612.87 28.82 6584.05 0.9 262.75 8.48 7.66 79.4 1.15 109 1.83 Bladder Pump Standard Purge 5/11/2012 16:16 
WG MMW026 6599.21 277.71 6321.5 0.6 22 10.73 7.49 7.3 0.06 369 0.19 Bladder Pump Low Flow 5/9/2012 16:30 
WG MMW027 6491.07 104.1 6386.97 0.65 11.5 7.95 7.18 73.9 3.72 1082 0.4 Bladder Pump Low Flow 5/8/2012 17:38 
WG MMW028 6316.91 65.7 6251.21 0.8 19 8.24 7.41 201.8 7.82 529 0.67 Bladder Pump Low Flow 5/13/2012 11:44 
WG MMW029 6498.67 20.13 6478.54 0.22 5.3 8.19 7.2 138.1 6.29 554 0.74 Bladder Pump Low Flow 5/12/2012 9:13 
WG MMW030 6355.25 23.1 6332.15 1.2 357.5 9.56 7.58 101 0.57 150 0.97 Bladder Pump Standard Purge 5/12/2012 12:14 
WG MMW031 6346.42 87.69 6258.73 0.64 14.5 9.69 7.52 173.1 7.97 202 0.08 Bladder Pump Low Flow 5/14/2012 13:13 
WG MMW032 6446.39 19.46 6426.93 1.22 106.6 6.84 7.35 74 7.71 126 3.07 Bladder Pump Standard Purge 5/15/2012 10:58 
WG MMW033 6489.84 11.55 6478.29 1 142 6.79 7.59 86.4 0.09 374 4.26 Bladder Pump Standard Purge 5/14/2012 17:26 
WG MMW034 6640.31 10.96 6629.35 0.4 11.5 7.52 7.22 278.1 8.74 204 0.63 Bladder Pump Low Flow 5/12/2012 10:09 
WG MMW035 6500.34 105.11 6395.23 0.3 13.5 8.69 6.87 193.4 2.21 1306 0.11 Bladder Pump Low Flow 5/9/2012 13:33 
WG MMW036 6425.18 112.13 6313.05 0.5 18 8.29 7.58 61.2 7.56 385 0.6 Bladder Pump Low Flow 5/8/2012 16:41 
WG MMW037 6419.39 112.5 6306.89 0.46 19.3 9.01 7.37 207.7 7.46 357 3.54 Bladder Pump Low Flow 5/9/2012 11:39 
WG MPW019 6720.76 N/A N/A N/A 26 10.6 7.68 187.9 1.6 0.388 4.86 Peristaltic Grab Sample 5/16/2012 9:50 
WG MW16A 6346.71 5.15 6341.56 0.08 3 15.63 7.62 208 0.63 1.446 4.83 Peristaltic Low Flow 5/15/2012 13:34 

GW Groundwater L/min liters per minute 

deg. C degrees Celsius mg/l milligrams per liter 
ft-AMSL feet above mean sea level mV millivolts 

ft-bmp feet below measuring point NTU Nephelometric Turbidity Units 

L liters uS/cm microSiemens per centimeter 



TABLE A-8
 
2012 SPRING SURFACE WATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Static Water 
Level (Feet) 

Water 
Temp 

(deg. C) 
pH 

Spec Cond 
(uS/cm) @ 
25 deg. C 

Cond 
(uS/cm) 

D.O. (% 
sat.) 

D.O. 
(mg/l) 

ORP (mV) TDS (g/L) 
Turbidity 

(NTU) 
Air Temp (deg. 

c) 
Discharge (cfs) Comments Date Time 

WS MST019 N/A 11.84 7.65 0.51 0.382 75.1 8.1 229.6 N/A 18.89 19.25 179 River 5/13/2012 12:20 
WS MST020 N/A 11.25 8.1 0.517 0.381 64.4 7.02 145.5 N/A 18.56 11.5 161 River 5/13/2012 8:50 
WS MST025 N/A 9.54 7.1 2.019 1.422 37.5 4.25 90.1 N/A 17.66 20 0.0011 Seep 5/12/2012 13:20 
WS MDS026 N/A 11.05 7.31 1.623 1.19 56 6.13 227.5 N/A 24.27 19.5 0.0035 Seep 5/11/2012 17:15 
WS MDS030 N/A 9.18 7.13 0.838 0.585 54.2 6.2 225.1 N/A 6.19 19 0.0026 Seep 5/11/2012 14:32 
WS MDS034 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/9/2012 13:35 
WS MSG004 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/11/2012 13:45 
WS MSG005 N/A 7.18 7.38 0.588 0.388 63.7 7.65 338 N/A 1.28 18 0.005 Spring 5/11/2012 13:20 
WS MSG006 N/A 8.87 7.63 1.342 0.929 65.3 7.53 57.2 N/A 4.6 19 0.0177 Spring 5/10/2012 15:30 
WS MSG007 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/10/2012 17:00 
WS MST044 N/A 16.5 8.23 0.562 0.473 98.1 9.53 58.5 N/A 0 25 8.38 Stream 5/9/2012 13:10 
WS MST045 N/A 15.79 7.15 0.572 0.471 50.2 4.97 134.6 N/A N/A 23 7.11 River 5/9/2012 10:52 
WS MST048 N/A 8.26 8.1 0.365 0.248 73.1 8.59 334 N/A 11.57 14 0.66 River 5/10/2012 10:50 
WS MST050 N/A 13.84 8.12 0.305 0.24 86.2 8.9 192.3 N/A 9.19 16 0.13 Creek 5/10/2012 13:00 
WS MST051 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry(Creek) 5/9/2012 14:20 
WS MST057 N/A 18.6 8.04 0.346 0.304 73 6.83 -2.7 N/A N/A 25 0.00086 Creek 5/9/2012 16:26 
WS MST063 N/A 15.18 7.81 0.549 0.446 60.9 6.1 109 N/A N/A 25 0.0053 Creek 5/9/2012 14:40 
WS MST066 N/A 12.31 7.69 0.656 0.497 74.2 7.92 234.1 N/A 6.85 22 0.22 Creek 5/12/2012 16:50 
WS MST067 N/A 9.93 7.4 1.553 1.106 56 6.28 226.9 N/A 8.45 17.5 0.0039 Creek 5/11/2012 15:25 
WS MST069 N/A 15.43 7.87 1.88 1.534 69.2 6.84 172 N/A N/A 25 0.0764 Creek 5/8/2012 16:46 
WS MST089 N/A 12.82 7.53 0.37 0.284 62.9 6.65 126.7 N/A 3.04 18.5 0.02 Creek 5/11/2012 11:33 
WS MST090 N/A 14.37 7.75 0.359 0.289 73.3 7.42 176.7 N/A 1.35 15.5 0.06 Creek 5/11/2012 12:43 
WS MST092 N/A 8.06 7.54 0.4 0.271 61 7.2 39.2 N/A 13.63 16 0.0086 Creek 5/11/2012 10:50 
WS MST093 N/A 16.21 7.35 0.275 0.229 53.3 5.23 180.5 N/A 2.59 15 0.0025 Creek 5/10/2012 14:20 
WS MST094 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/11/2012 10:05 
WS MST095 NA 17.3 7.43 0.45 0.384 56 5.36 193 N/A 0.99 18.5 0.009 Stream 5/10/2012 14:56 
WS MST096 N/A 14.3 7.56 0.582 0.463 63.8 6.52 127.2 N/A 24.5 17.5 0.035 Creek 5/10/2012 17:20 
WS MST128 N/A 7.51 8.03 0.592 0.394 78.9 9.44 170.4 N/A 19.67 18 3.65 Creek 5/12/2012 10:50 
WS MST131 N/A 10.19 6.71 0.611 0.438 39.5 4.44 174.9 N/A 6.62 18 0.0009 Creek 5/12/2012 10:40 
WS MST132 N/A 9.01 7.96 0.589 0.409 76.4 8.8 188.8 N/A 19.8 19 2.61 Creek 5/12/2012 11:50 
WS MST133 N/A 14.61 7.58 0.303 0.243 72.3 7.35 170 N/A 14.17 16.5 0.08 Creek 5/11/2012 18:00 
WS MST136 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/12/2012 15:32 
WS MST143 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/12/2012 9:27 
WS MST144 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/12/2012 15:04 
WS MST226 N/A 6.45 7.2 0.331 0.214 33.7 4.14 291.6 N/A 1.1 16 0.0082 Creek 5/10/2012 12:20 
WS MST269 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 5/11/2012 16:51 
WS MST274 N/A 4.41 8.05 0.644 0.391 77.3 10.01 308.4 N/A 1.33 10.5 0.068 Creek 5/12/2012 8:44 
WS MST275 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/12/2012 14:34 

cfs cubic feet per second NTU Nephelometric Turbidity Units 

deg. C degrees Celsius N/A Parameter not required / not collected 

g/L grams per liter SW Surface Water 

mg/l milligrams per liter uS/cm microSiemens per centimeter 

mV millivolts % sat. percent saturation 



TABLE A-9
 
2012 FALL GROUNDWATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 
Static Water Level 

(ft-bmp) 
Purge Rate 

(L/min) 
Cumulative Purge 

Vol. (L) 
Water Temp 

(deg. C) 
pH ORP (mV) 

D.O. 
(mg/L) 

Spec Cond (uS/cm) @ 25 
deg. C 

Turbidity 
(NTU) 

Device Comments Date Time 

GW MAW001 N/A N/A N/A 13.3 7.52 413 6.86 491.1 0.79 
Grab Sample 

(Spigot) 
Residential Well 9/18/2012 11:15 

GW MAW002 NA NA N/A N/A N/A N/A N/A N/A N/A N/A 
Residential Well, Not sampled ,no 

power to the pump. 
9/19/2012 16:18 

GW MAW003 N/A N/A N/A 13.1 7.62 340.4 6.81 417.8 0 
Spigot/Grab 

Sample 
Sampled from the spigot on the west 
side of the house by the back fence. 

9/18/2012 12:00 

GW MAW004 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Spoke with Sid Thompson about 
sampling the well. He said that the 
outlet piping is buried and a sample 
could not be collected at this time. 

9/19/2012 17:15 

GW MAW005 N/A N/A N/A N/A N/A N/A N/A N/A N/A Windmill Well Dry 9/18/2012 9:35 

GW MAW006 N/A N/A N/A 10.2 7.56 170.5 6.91 330.5 9.83 
Spigot/Grab 

Sample 
Sampled from the spigot east of well at 

Godfrey shop. Residential Well. 
9/19/2012 9:40 

GW MAW007 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

No Sample collected form this well due 
to the wiring in the control box rotten 

and could not be repaired at the time of 
the sample. 

9/18/2012 15:50 

GW MDW001 N/A N/A N/A 10.3 7.41 342.3 7.57 466 0.14 
Spigot/Grab 

Sample 
Sampled from the spigot on the NW 
corner of the shed. Residential Well. 

9/18/2012 12:20 

GW MDW002 N/A N/A N/A 9.9 7.07 244.8 4.49 403.8 1.39 
Spigot/Grab 

Sample 
Sample collected from a spigot at the 

power pole adjacent to the barn. 
9/18/2012 14:45 

GW MDW003 N/A N/A N/A 11.6 7.17 443.4 6.61 387 1.28 
Spigot/Grab 

Sample 

Sample was collected form a free 
flowing spigot near the fence and 

house. 
9/18/2012 10:30 

GW MDW004 N/A N/A N/A 10.1 7.48 171.2 6.79 539.9 1.93 
Spigot/Grab 

Sample 
Ssample collected from a spigot in the 

well house. 
9/19/2012 8:45 

WG MDW005 N/A N/A N/A 15.1 7.03 266.3 4.88 1230 0.96 
Spigot/Grab 

Sample 
Sample collected from a spigot in the 

well house behind the café. 
9/18/2012 15:20 

WG MDW006 N/A N/A N/A 13.3 7.38 238 4.46 578.4 0.17 
Spigot/Grab 

Sample 
Sample collected from a spigot on the 

west side of the house. 
9/18/2012 16:30 

GW Groundwater mg/l milligrams per liter 

deg. C degrees Celsius mV millivolts 

ft-bmp feet below measuring point N/A Parameter not required / not collected 

L liters NTU Nephelometric Turbidity Units 

L/min liters per minute uS/cm microSiemens per centimeter 



TABLE A-10
 
2012 FALL SURFACE WATER FIELD PARAMETERS
 

P4 MONSANTO, IDAHO
 

(Page 1 of 1)
 

Matrix Station ID 

Static 
Water 
Level 
(Feet) 

Water 
Temp 

(deg. C) 
pH 

Spec Cond 
(uS/cm) @ 25 

deg. C 
Cond (uS/cm) D.O. (% sat.) D.O. (mg/L) ORP (mV) TDS (g/L) 

Turbidity 
(NTU) 

Air Temp 
(deg. c) 

Discharge 
(cfs) 

Comments Date Time 

WS MDS030 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry (Seep) 9/17/2012 16:50 

WS MDS034 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry (Seep) 9/17/2012 13:40 

WS MSG004 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry (Spring) 9/17/2012 18:20 

WS MST044 N/A 17 8.85 0.79 0.67 102.7 9.88 67.3 N/A 3.92 24 3.12 Stream 9/17/2012 13:50 

WS MST045 N/A 19.2 8.9 0.79 0.71 104.3 9.66 89.1 N/A 7.78 25 4.47 River 9/17/2012 15:57 

WS MST069 N/A 11.6 7.71 1.96 1.47 62.8 6.78 65.3 N/A 124 22 0.00766 Creek 9/17/2012 17:30 

WS MST144 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Dry 9/17/2012 12:59 

cfs cubic feet per second NTU Nephelometric Turbidity Units 

deg. C degrees Celsius N/A Parameter not required / not collected 

g/L grams per liter SW Surface Water 

mg/l milligrams per liter uS/cm microSiemens per centimeter 

mV millivolts % sat. percent saturation 



WELL SAMPLING FORM 
Page: _L of j__ 

Project No.: . Client: toorf?CAntu. Date: 0\ )0) 1,;2 WeiiiD: VVU7\N<X)[o
f 

Task:;?OL?>. vyr\1'9 SIIV/f:JV\1 Field Crew: f, ·ijec~eY 'E2 ..t2~0t@on 
~ , . c~,\ 

Measuring Point (MP): :::[(.£_.. Water Level (WL): '6 ,U ft below MP 

Sampling Method (see applicable calculations below): Lo~ 'f\uW 
Low Flow Sampling 

\ 'f,O yC , 
Minimum Purge= 2* (feet* val tubing +val pump): [) • oL Starting PSI = (% WL + 20):~ ~~. 
Tubing val = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): \\ ,q \ ft below MP Water Height (H): ______.,ft-=be..,lo....,w_..M..,_P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPurg~
(24 Hr) (ft below MP) (gal o Umin Purge r'/!A (C) (mv) (mg/L) Conductivity (NTU) 


(qal o~ (IJS/cm) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55

Limit 3-vol =no limit 3 well vol 

I\ ICO ~.Bi Q.Q Q,C). 


ll;;tl ·::s, ?~o D.l& I bC) q ~Ci I -~ @d?.o 0--l~ D.2l<Q5< di.os 

I i "';:l ?-;//£) ().j(J- LtoD ~.·lc, ·?,l;..~.a CJ/1/1 () ,{?-,?1 _o llo.~
·'*
I l'cil 3 /c';O {).Id., Q.db I P)oq \ ·~ 3coL9 '-l-lt6 ID.~3o i;;J.Id. 
1148-J -~.'60 c:>u IZ ~.£-'o g,?-7 .¥ Cf?:Zr ~. ':)7 O/f.SZ6 s,oe:, 

l/L--\7 -=?J ,f)O o. r-z,., ·~~~·~o 2,.Z~ 5Z.I 4. '1\ o.8z7 z.qo* {($)'~ o/CO C> .. I~ t-}.oo 1-v:i ·~( 6/. \ L1 '0\ o,~zz z.oz 
II ~j ~.f()[) ()' {1, LJ, ' (d:;; 7,q3 ·~ 'SO. I 4 .l;(_; 0.07.-.2 1.9'0 

Continue stabilization readings on additional pages if necessary 

'1\C 'lTIME: I -::J 

Final Low Flow Sampling Settings: PSI:~-'-"-~- Charge: ----=se=c Exhaust: ____,_s=ec 

\CAt' Lf CJ ti Cf I 

D\\I & I 



WELL SAMPLING FORM 
Page: _j_ of _l_ 

Project No.: Client: ffiQY'fd]rrtD. Date: C::? IYS/ jd. WeiiiD: rn'fj\N t:C:f1 

Task:7:iy>Yin~ @DI3:c-wje,v\l Field crew: \?:<Etcac;yJM E~tjeo~ 

Measuring Point (MP): ·_.,..,.OC- Water Level (WL): I , · J ;{ ft below MP 


Sampling Method (see applicable calculations below): ?J ~ \J o\i J. W\v ¥Ar§e., Device: +'=-'-'-l~~--""'.J,...JL..:I..l..='-i--\ 


Low Flow Sampling 

Minimum Purge= 2* (feet* vel tubing +vel pump): ______ Starting PSI = (~ WL + 20): -----~ 
Tubing vel = 0.03Uft, Bladder pump vel= 0.5L] 

3-Volume Purge Sampling 

TotaiDepth(TD): IO• \ ftbelowMP WaterHeight(H): 0, ?t) ftbelowMP CasingRadius(r): \,t;?~'·o-:;:.~, 
... '""' - r:J:. '1 L L\3·&~·-~ 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: ~ U• gal Required Run Time: m!9Phr·1r 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ , 6in casing = 1.469gal/ft .. 

STABILIZATION READINGS 

Time Water Level Purg~ Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal o~ (C) (mv) (mg/L) (NTU) 

+/- 0.1 +/- 10 +/- 0.2 +/- 3% :5:5 

sAMPLE 10: !Qoc;?6V\J mn\N009 ( f u·)1 

Final Low Flow Sampling Settings: PSI:--.,..--- Charge: -----""se..,c Exhaust: -----""se""'c 

\ Lj Lj 

\\\0 l 



WELL SAMPLING FORM 
Page: _J_ of A).;{ 

Project No.: Client: \MDV'f:jC\VYfD Date: 5 \) S ~~~ WeiiiD: vYff)\/\16 \\ 

Task: 90\g. s·yYJVVC) ~~wi EJW Field Crew: t 'ljt'CICC)eY E) ."Brn<CJdon 
Measuring Point (MP):SDG Water Level (WL): I, /'0- ft belowMP 

Sampling Method (see applicable calculations below): Low f\OIAJ Jp Device:·y;e:'(ab±C\)hc, 1±tAb)Yrj 
LowFiowSampling -\}0\UYY\Q.., (See~ DVI -pj· @J'

Minimum Purge = 2* (feet* vel tubing + vel pump): 0 • tJ \ L Starting PSI = (% WL + 20): .QO' 5LP . 
Tubing vol = 0.03Uft, Bladder pump vel= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): \L\ /2;)1 ft below MP Water Height (H): \ 3.1.9q ft below MP Casing Radius (r): 0 ., 0 b@5 ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: ;>J • al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.65 al/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge~ Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or min (C) (mv) (mg/L) (NTU) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol =no limit 3well vol 

Final Low Flow Sampling Settings: PSI: ____ Charge: -----"'se=c Exhaust: sec 

\cH· L!Ci' L 
lcr:J \\\0 ~~~. 

http:casing=0.65


WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: of 

STABILIZATION READINGS 

Time Water Level Pur;~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal o Umin) (C) (mv) (mg/L) Conductivity (NTU)PurgeJ{t:))

(gal o L). (!JS/cm) 

Stabilization Low flow::; 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ::;s

Limit 3-vol =no limit 3well vol 

r;:,. ..::J. /A\() I .•.+-/-,!A .. • a, I lrl~J t'l c:. ,,! jE;", "'"""' :?1n~ -,- l\[~ ,'"

'..-/ ~·· ..'-' 

lto.o 1 lo,\S n~·'56 6.0 1\V\{)(f', b~~·~) f J.Y''iJ\e l~a~ 
.fii2J2U:I.. l.oC! o. ?-[J (o,t?J II ·0(~ '*"' a1c:Jq \'~c.:, o.Los~ Jo.?_;f"'r"' -It 

I ( oL\~ !.UJ5' 0·~· ?),() {v,Y:>I 3 aL ::/ l1d I 0 I (yf") t.~J -,,<;1 

\lPLi l2 YJ 0\ co n.oo q,CQ lo.tt;6! *~ ri?ii .1 l·lq o.cof~ tv. oLi 
l LOtJ I 9) L-l::::J o.:3o i \. 0 i.oCO ~· d'-JS, I L.,:JO b I UtcXJ) c; ,·1 PJ 
\ ( 0 ~=i () <():1 s O.Cf_) 1a.s u .'c/1 * a6S.o 1, ;;n O·UlP'J. e).1co 
\"1 [) I f.6.9o Q,6() ILL() (jJ,'l d. ·i- ;;t?1b.S L~O 6, Lsf?9) co.qp-~ 

ld o\1 \ ·tl' rec1ched 




WELL SAMPLING FORM 
Page: _I_ of_l_ 

Ml3W -027 

ProjectNo.: 100&0114 Client \V'\t:H\SO.nro ·Date: ~>13.~\1..- WeiiiD:-MHtA).C:?/;29-~ 


Task: G-W Scn-r~h('\q Field Crew: Q.~OIJY}J j fj.DC9!Jl(\OLG 
. \ .;_ / • F) 4() 

Measuring Point (MP): lop oi G),)Wlj lTO.( ) Water Level (WL): ay -~ - I ft bela~ MP 

Sampling Method (see applicable calculations betow): Device: ?owtn\ be B emp 
Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): 0.Cf L Starting PSI = (% WL + 20): ----'Nc.::..!...IA-~-
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling ( NI}) 

Total Depth (TO): _____,_,_ft....,be"-'>lo""'w'-"M"'-P Water Height (H): _____!.!.ft....,be~lo~wwcM""-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: - min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


(gal or L) (J.JS/cm) 

Stabilization Low flows 1L 2 tube val or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :>5Limit 3-vol =no limit 3well val 

14~?5 5.(J1 - 0.5 ~·09 7.:J'1 l'ft-/. 3 ito/11 lot/d. ;).1'1 

1£/.33 15;' lo 8' o.o3 o.~os 7' :J;). 1,;;<o It/f. I· ]5.2?;2 /03/ ~) 
1'/38 5.. (o~ D. I '7 {·50 1./5 7.!3 /1/~./ 1.'fo /03/ I. I I 

1~13 5.(oCf o.o~ /,90 ·[.03 '7.15 /1./'7. )( 7.25 /0::3>6 j. f'7 
!44~ . 5 :toq o.. oi ~-30 7. O{o 'litO 140.4 '1. !?5 IO~ 8' /'53 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (J.JS/cm) 

J4t.fg 5. (c/1 0.0~ c/.jO '1 Ofo '7 I (o 14ftJ.4 7.~5 /0;;; 'ir /.53 
7

SAMPLEID: /205bWM()WC~il (u,r-) TIME: __.:.._/'f.:._''f,;_;g::.___ 

Final Low Flow Sampling Settings: PSI: NA Charge: f\1.4 sec Exhaust: NA sec 



WELL SAMPLING FORM 
Page: _I_ of __ 

ProjectNo.: IOOf'fC1J Client: MoVJ'i()\1'\1-o ·Date: 6-{3·1:2 WeiiiD:~~~---"'-~ 


Task: 6-Lu S11tJflr1p\lO~ Field crew: <tyouos ( 13, OouJycQ.~~ 

Measuring Point (MP): 77lp oJ (\H li'l~1 (roc) Water Level (WL): __...,.....5""--·"-A"-'(""')_ ____.ft...,b""'e""lo""'w-"M"'-P 


Sampling Method (see applicable calculations below): C:~jnrK:i--,nd MY-cc;f Device: ---'--'"""""~"""-';.U..!..--'-.k.U.' 


3-Volume Purge Sampling 

Total Depth (TO): /9. '?)I ft below MP Water Height (H): 5,4c/ ft below MP Casing Radius (r): ft 

?>~ I 
Three Purge Volumes= 3*[Pi * ( * H * 7.48]: ;:!.30 (;<' 1 ?5 .'i -?-) L gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

Stabilization 
Limit +/- 0.3 ft 

Low flows 1L 
3-vol = no limit 

2 tube val or 
3well val +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time 
(24 Hr) 

Water Level 
(ft below MP) 

Purge Rate 
(gal or Umin) 

Temp 
(C) 

pH ORP/Eh 
(mv) 

DO 
(mg/L) 

Turbidity 
(NTU) 

TIME: __/_1,_;,5_./;_t::____ 

Final Low Flow Sampling Settings: PSI: --'-'-.l..l.-- Charge: ---"f\,.,.,I,_A~..--_""se=c Exhaust: NA: sec 



WELL SAMPLING FORM 
Page: -t- of _l_ 

Project No.: Client: Date: CO }'1':\)'k?t WeiiiD: (Y\b'V'J03~ 

Task:'i5y'llng /~Did-0W/6W Field Crew: E-!jea::y:>.y: ·JS.'Bra~poD 


Measuring Point (MP):·T~ 1 \Q)C\G·~ VVJOY'f. Water Level (WL): \\ d_;zy ft belowMP 


Sampling Method (see applicable calculations below): U21A) f\b\/V Device:"tffC\77\:J \:he.- 1]J Ab1~ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ~o.o\L Starting PSI=(% WL + 20): CJS, (.Q;?l._ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] . ~ 
i?J, ' X 2 ~Or'()\'-

"""" .,:J 3-Volume Purge Sampling 

Total Depth (TD): \ L\ .19 ft below MP Water Height (H): ____,.,_ft=be=lo=w..u.Mu....P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPurg~
(24 Hr) (ft below MP) (gal o Umi (C) (mv) (mg/L) Conductivity (NTU)Purge rQ

(qal or (IJS/cm) 

Stabilization Low flow::; 1L 2 tube val or


+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ::;s
Limit 3-vol =no limit 3well val 

\114 \I~JL\ o.q ("). ?) 
lllq II ,?i4 O·Y d• ?-) cs.~X) :* lrlDs.:, t9.ss l,qCJS l!,?l.J 
n d.£4 I\. ?_,Cj o.~ 4/6 ~_:, Ll6 ·t 1~\c'i,@ (o,;rl l .Cfr>~ L ~y 
\ ·l;~CJ II.?J'l o.L\ (JI, ?'J tfJ, =bO 18\~.ct L9, Lilo \.1')9'-\ o.LILo"* l'l?J4 ·lt~o1 o./4 f!J,?J ~j.,jC() -1' Ql \ .. '\ l,Qjcoo I. ?/?/S lo Lj_~_ 

Continue stabilization readings on additional pages if necessary 

~r: , rAe 
Final Low Flow Sampling Settings: PSI: d ,/, lYU 0 Charge: ----=se=c Exhaust: ----=se=c 

\ 

http:be=lo=w..u.Mu


WELL SAMPLING FORM 
Page: _j_ of __I 

Project No.: ------- Client: VY)Dff;;C\Irrlu · Date: ~?j iY j1a WeiiiD: .......,_."""'-"-"""--"--=---"'-"-" 


Task:OIO!;;l Sy(l~ 0[)\.) jE:JV\1 Field Crew: S·l(}PO§YJY B.?:trcxePO() 
Measuring Point (MP): TeX..... \?!Cllf: V'Y'lt:.!Yt'=: Water Level (WL): .~ 0 0 0 ft below MP1 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing +val pump): ______ Starting PSI = (% WL + 20): ----~ 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): 0' eoq ft below MP Water Height (H): {)' D ft below MP Casing Radius (r): 0 ··l s 11 
ft 

0 j(J;>."b 
Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: U< Cfl L gal Required Run Time: ~·~ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft ~ 

STABILIZATION READINGS 

Time Water Level Purg~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal o min) (C) (mv) (mg/L) Conductivity (NTU)PurgelJ)

(gal o L) (IJS/cm) 

Stabilization Low flows 1L 2 tube vol or


+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :>5
Limit 3-vol =no limit (3 well vol ') 

\0CID 00 
ISSS Q~.cs 1 o. ~:JS ~ (~~.COl ·?t- 3LJ4. l 6.9)\ o. lct I ;:],(),f,q 

\tool '~i-~:J '3 o,ss (g s.·7lJJ :t- Qqo.y 0,\q o.lqq (Q;1(2 
1IUJ o·l Jl$:J.b3 O·'oS q '::J, tY-1 ·1t ;;l'-10 f:; 0· \ \ n·ISS d~o j 

ll9\~ ·,3,1Q~ 0· r:;f:J 18. c; '1"1 ·';k- z:;(:JM "s c~ DdSl lq~ I 
ilR\'1 @.coi o.cos \S t;:T1 ~ ;:;),~~ ,o b 0~ D ·LCOq Ia. (.o 

lto~S d•Si o.f:F?. /6 C:~eC1I ·t- ()(J5,d. o. '00 be lui :;; ., LJl 
I(j)'C() SOYYYbllL \NE \I 

I' 

Coniinue stabilization readings on additional pages if necessary 

http:Jl$:J.b3


WELL SAMPLING FORM 
Page: __/ of_/_ 

Project No.: lOO~Cf?, t1 Client: Monsa(ytO · Date: 7·--/1....-12. WeiiiD: Mr3Ld- 08:5 

Task: &LJ SovY) (2lt11~ Field Crew: 12. youag J B Dcwwuz~ 
Measuring Point (MP): lop 0 ( Co II n3 Water Level (WL): j ,() I ft below MP 

Sampling Method (see applicable calculations below): Stonc:\Q-rJ. Pu.r~e Device: f31odc{er f1n1p 

Low Flow Sampling {tV.{l ) 

Minimum Purge= 2* (feet* val tubing+ val pump): ______ Starting PSI = (% WL + 20): ----~-
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

TotaiDepth(TD): 12.0 ftbelowMP WaterHeight(H): 3.0 ftbelowMP CasingRadius(r): 0.10&/7 ft 

Three Purge Volumes= 3*[Pi * ,-2 * H * 7.48]: 1'(.0 :2 901 jlilo.1 i gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flow:;; 1L 2 tube vol or +1- 0.3 ft +I- 1C +1- 0.1 +I- 10 +1- 0.2 +/-3% :0:5

Limit 3-vol = no limit 3well vol 

H?3 t{.L{g ·- o.5 (o.O~ lo.<t If- Jf~-3 Q.l/1 3-)lf ~/I? 

-5\\\\~~ }Lf)£ (y, 0l ().~5 /rJ5 ?. 30 1.o :11 J;)to. if· )?:3 s 3 ;;?_3 -::3./q 
IL/ 4'3 S' .Q_)o ().5S 2-j. 50 4. :>;;< (R.(o}J :J, ;;q. 0 S.'1b 3~0 (oq.:5 

v 1446 75. so 0.5() 5.60 t{.(o 6 Lo.'16 ~31 '1 q.~S :31<i 13Cf.O 

CCI OS . '3.'01 ·- ~.o 5.0<6 l.t/11 31'1.'7 '8'. 7<? /<f 0 /D.( 

lZ\1~ oqt3 f:).(c/1 0-llo '7.d.5 b.. . 0 3/4.0 <t. ~g (J1?Gl (j}.?'' L/.90 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 

t::nD._09 (~ !).{oc; 0./(o '7,}. s ~.? lo.¥6 31{0 3 YS I tJ1 Lf, f30 

SAMPLE ID: ) d 0 _s 6lAJ !'1\ \"5 W 0 ~ 5 ( U1 ~) TIME: __...:::0~<_1"-10::..·___ 

Final Low Flow Sampling Settings: PSI: N4 Charge: ___,fl.i->L/""'~4'------"'se,.,c Exhaust: _N:..;..;;..!J+_--"'se""'c 



WELL SAMPLING FORM 
Page: _1_ of_/_ 

Project No.: iOO<";;q;;tl\ Client: NoY'ISt:.nro · Date: IJ -11-11.. WeiiiD: tv\f3W·- [5(5'1 

Task: G-\.0 c)C~\Yl\()iOC\ Field Crew: Q..~O!.Lns lf?J. LbC.J.'>.l >Li 
. d l,ft'\) 

Measuring Point (MP): lop c,f C.c~..s1"'5 b:o1~) Water Level (WL): }..?H:f:ay ft below MP 

Sampling Method (see applicable calculations below): l-.o(!J -t/O(.A} Device: Rtrt.'l>ta(nc.,;, ·tukM~ 

Low Flow Sampling ()(). 110 

Minimum Purge= 2* (feet* val tubing + vol pump): 0. S :.'> \ \.. Starting PSI = (% WL + 20): ;j~'j 
Tubing vol = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling (NA- \ 

Total Depth (TD): _____,_,_ft=be=lo=w-"'M...,_P Water Height (H): ____ft,_,_b=e=lo=w_,M"-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal o Umin (C) (mv) (mg/L) Conductivity (NTU)

Purg~ 
PurgeJ~
(qal o i!!_S/cm) 


Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/-3% S5Limit 3-vol = no limit 3well vol 

/605 a.oJ. - 0.5 f.:,.%1 Ia :75 :J.:;n. 3 fo :1/ 42'% 3~ .<l 
/5Jo ~.o> O,d ( .5' 6.13 Ia .'11 ;J30:1 /.95 4 J. Cf JL{ ..[J" 

i515 Q.o~) 0.1J ;J.2,~) 5 9J (£,:10 ;z i?O.~ i .'70 4 d. Cj /6,0 

i? ;;to J.os O.t5 3.0 5 '71..{.. ~no ~79 ,q ;; "j 0 Lf31 IO·? 

i?J- s ~·.os 0' l/ ~~55 ~5' itJl {o.'7'A ;);1){,(£ ~.;),~ 4'31 t.:, .r6' I 
~- . ~15:oo I) .OS O,d9 1-/,00 ;.>. b <c, .'1A JJ(o."~ f.')q LJ31 t..f, :?:>5 

i635 J.Olo 0.11 4.55 $',(o;2 (" .'7.;{ ;;:!,'15 0 1.. :31- L/3::Jv 3 't.f!!/ 
164D :2 .0\.1 6. 1/.f 5. ;;u; 5'. "'~ fo.?;;) &~.::? ,:),;1 1.'-/5 4=31 d .9;t 

. t:,'I 5'-IS. ).010 0. ).) G.O() S,l:;.i./- (:, .'73 ;).:;14./ J.'l>fo 4 f!:>d, ,:2.4:1 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (1-fS/cm) 

~) ..Lf.15'4 f) ~.Dlo 6./S (.,,00 ~ (0 {gl1"'J ;(:;(Lf,l /. 5t.o 43:2 ;), ·'1;;.., 

SAMPLE ID: __i _Z_0_5_t_rW_fll_t.::...·:7-'-W_O_"'.f._rJ___,.,(_U.+1f-'--.:;_)------- TIME: _ _,_/...:::c5_'L:....J.f.5L....____ 

Final Low Flow Sampling Settings: PSI: N A- Charge: N ll sec Exhaust: N A sec 



WELL SAMPLING FORM 
Page: _l_of_(_ 

Project No.: __,_,io""'·t"""J-"-t...!..'i.::Z_.:.j.._,__ Client: .....J....:M.!o..>c"-'11..1.'\'.,t..;ic""'~·;...._.ou..:t-<~)-·_ Date: --"'5:._·....:.l.:._l-..!..12!!:::-_ WeiiiD: M 13L"\ .. C1 crrJ 
\ 

Task: &W t;ccVVlpl'n':) Field Crew: __RJ..::.:_y¥J!Ji~.tl~a<~<J,~,..-+J...lr,..L)....~I,Lj7o!..Ll,io!.cc:..c··1U~·..~.~t1+--------
1

Mt3asuring Point(MP): T: O.C,. (t-~ o.'~) Water Level (WL): _ _..::::().,:..,c..:..ILi_:._____,ft-""be""lo"""w'-"M""-P 

,., ' 
Sampling Method (see applicable calculations below): 6-·VCIL(~ r~-vrvr- Device: 

Low Flow Sampling (N4) 
Minimum Purge= 2* (feet* vol tubing + vol pump): ______ Starting PSI = (% WL + 20): ----~-
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): i 11 ·'3·~ ft below MP Water Height (H): 0. q'f ft below MP Casing Radius (r): D. Olo 2 ft 

Three Purge Volumes= 3*[Pi * ( * H * 7.48]: 4.l:Y6 r n\ / [(,,. 4'1 '- al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653ga /ft, n casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPurg~
(24 Hr) (ft below MP) (gal o mi (C) (mv) (mg/L) Conductivity (NTU)Purge)({_)'

(gal o L (IJS/cm) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3 well vol 

;a o(£, Q,C)lj- 0?':/w / .. c;; ~-IJJ'] s·~s1 35\ .lo -?,n if- ;)3•7 ID.J.. 

/0 IJ r-J,t..j U·<fD /.1.0 t;),g+ (g,Og 3:2'l.+ t;) .O(l ~IG 13 .. '1 

/0/l.o )1.13 Q,Lf J.._ ~.2~S ~-.<;(5 t'o-~3 ;)oct .Ci q' )'J. ~Jlf J (). ,_?2 

/D 2.1 i~.;)_!j O.L{-o g.~5 w.(to (? .S G 30tS.'6' ~. 5'1 flO!] 19. f~ 
12.08 'g·.(p 5 ·- q. OD '1 ~1 £o qo 1~1.9 q .34- c?a5 5Jo~ 

IZ13 1~.~~ 035 /0.'15 (q .1~ &.;11 1'1~.~ ¥"~3 (gi q,~(o 

iZ.l (o r s .1:2 0 35 I I 8D {o.OO (u .6'1 I '71. I 'l.CJCj /9~ 15,35 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

SAMPLE ID: __I_Z_o_s_·_G-W_'_M_(3_G_J_0_0_lq_;__(=-u_;,,_v_)________ TIME: _ ___._,j1<=...><.0"""5'----

Final Low Flow Sampling Settings: PSI: N{t Charge: NA sec Exhaust: ___,N~&--=se=c 

http:c""'~�;...._.ou


WELL SAMPLING FORM 
Page: -l-- of _L 

Project No.: Client: (Y]CiJt:x:;roiJ) Date: s} jLJ )lQl. WeiiiD: ff{b\[\) l~ 


Task: d0\d S\N\(J\f'IWY\'\Vh5ield crew: E. @'C<~¥k ·p.\?:tCG\§drm 

Measuring Point (MP): :TOC. Water Level (WL): I , 3l ft below MP 


Sampling Method (see applicable calculations below): yo.rzs~ lftaNtple Device: ·t£'~-tatt\<::... ,-±tAb\VI~ 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing +val pump): ______ Starting PSI = (% WL + 20): ----~ 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____,_,ft"""'be=lo=w-"-M"-P Water Height (H): ____,.!.!ft~be!<!.\lomw'-"M!L.P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gallft 

0' l\S L.j W\ .lVI 
STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (~S/cm) 

Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :0:5Limit 3-vol =no limit 3well val 

\~\-Jl9 O•Li5l/Mln (}L ·1~€:J I lfu·S 3.'()LI 0 ·lloq jj,jfJ* 
!401 

I 

;ll~j l.Jll Ef~(\.0 ~.(Jl{Q Q.jQCJ yc;,·77 

IL\D(O 4,0D (.1~ ·*-* ~'38.6 4 ·LP9 0.136 c;r::;.~:Jcx 
.~ !.-'Jl+ttl4Dq c:a 1.5\~~ ...,.so ~y:r~:Lq Li.CCJl odvl r?lO.Iq 

' ... (') ...! ..! A,, *,-;r )1\1\ ~A ,c;;J\ ..J" y 
5~~~:Jac:&IL\1£4 0.q'-l le<l~. (!;; Lj,LJ'l D.tYo 

\Lii'1 Jo,·: ~~.vi :.::J;;...- 1.10 * al:>. I LJ ,B..Q 0./l{~Jo 4L\~.p)·*'
V·\CX) IJ(J\'fCAes\ c\YLI\ * 
10126 J. c11 '-.J h lA .) n\A l,O(g 'it ;;~:1 ,.:/eiC1 Q,[Jq lws<.4o

J l I \ 

Continue stabilization readings on additional pages if necessary 

\ 

SAMPLE ID: \ aD~QV'J Y'f\'\:JV\l\ ·?.;/:) TIME: _ _.J..I=o=~.:....:s~--
Final Low Flow Sampling Settings: PSI: ____ Charge: ---'""'se=c Exhaust: ----"'s=ec 

LjC( ~~n 


11\',. -ll \8 q 




•• 

WELL SAMPLING FORM 
Page: ---1- of _L_ 

. \CS 
Project No.: Client: YY\OY)~(Jnto. Date: C#j I~ IJ. WeiiiD: '(Y)b \.1\J 'n \ 
TaskSf''liVX) Bill,;) ~INI6W Field crew £. i!'J'OO'f!C f,.fu~QVl 
Measuring Point (MP): I Qc_,.,. Water Level (WL): • CO I ft below MP 

Sampling Method (see applicable calculations below): LoW 'f \l->\N Device:\X:rcroJCA\-:bC- 1·j1 Ab\~ 
). 

Total Depth (TO): :J • f()(.f} ft below MP Water Height (H): ----""""ft,__.b=el=ow""""""M"""P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3. 1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purg~ Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal o~ (C) (mv) (mg/L) (NTU) 

+/- 0.2 +/- 3% :s:s 

Continue stabilization readings on additional pages if necessary 

TIME: OCfSLJ 
------=-se=c Exhaust: -----=se=c 



WELL SAMPLING FORM 
Page: _l_ of _I_ 

ProjectNo.: /OOZ''1~4 Client: MOII':)C~(')t-tl . Date: 5~-1'2.-12- WeiiiD: \0 6L0 ~ i :')f) 

Task: G-W tJ\DI'\1roV"1vt~ \SctrYlV\IYlj Field crew: Q,~OlU1j IG. Oow~ 
Measuring Point (MP): 1J2p of Cos1nJ Water Level (WL): ----"/,..-,l./-...:.....::::.0__--"-ft""'be~lo""w'-"M"'-P 
Sampling Method (see applicable calculations below): Stn.nda.rd.- \i..Lq1J Device: 'HmYs+a tt1t Remp 

Low Flow Sampling { tJ J1- ) 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI = (% WL + 20): ----~-
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): /9. 55 ft below MP Water Height (H): I' tfO ft below MP Casing Radius (r): {).OS';;< ft 

1~·1'7 ill I I J2 
Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: 3.;u qq .::>d I L gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (uS/em) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol = no limit 3well vol 

vt- vt. JL{-4;1 3,:50 -- Q·Jc· '1.13 1.6o rJ/0.'1 /.03 138 ' 7. ()L/

I'-1 t/'7 /3.e7 ;. 00 5,5 (o.¥0 1.30 {)OJ.S o. (o(c; 128 /;1.5 
'{ /460 18 0 () ,q J. 8.'2~ '1.D3 '1.'-ff 10'7. I L/-ro3 <'o6 If I. !) 

140~ 4. I( ·- ~.15' 1. tf(p '},5) /49.l? /. 5 (/. '33f /0.{, 
\'2., 1413 q·otf- 0.50 11.;)5 (o .<1'1 •7 I().;) J<o3.9 /. otf. 3.3t/- '1/6~ 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (j.JS/cm) 

1'-113 CJ. otJ· 0.50 /!.:15" (o Cf1 I'1,'J1 1(o 3/1 /.0 L{ 33<f t7 J'7 

SAMPLE ID: _--.!..j=J--=-0-=-5_,.(,~-W~M~B:::.....:\.;=--=J+f__:_::r1:...>=S:....:(~.-=0~\I.:....F.r_)______ TIME: __i---..:4_1=-3___ 

Final Low Flow Sampling Settings: PSI: 1\J A Charge: NA sec Exhaust: N A sec 

http:q�otf-0.50


WELL SAMPLING FORM 
Page: J__ of _j_ 

0Project No.: Client: '(V\O(fXA~ Date: C;? IHlQcw a WeiiiD: ~ YVf2lN 
Task: c;(Old. oW\fJIN 'f2'YX\O<Q Field crew: ·n.fxcx(rlon, G·tj-E'c~jer 
Measuring Point (MP):'TOC.. . Water Level (WL): ft below MP.ey:> B.(91 
Sampling Method (see applicable calculations below): L~£ loviJ / Device:'?e¥0\stal-\j C. /+()b\nO\

·f\.WC'e-- ~~VV)fUl I .J 
Low Flow Sampling 1J 

Minimum Purge= 2* (feet* vol tubing + vol pump): ______ Starting PSI = (% WL + 20): ----~-
Tubing vol = 0.03Uft, Bladder pump val = 0.5L] 


3-Volume Purge Sampling 

Total Depth (TD): \ ':\ .~ \ ft below MP Water Height (H): ______,ft._,b.,e""low!.!-""M..._P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

:::l .t;, •r!\ I ' STABILIZATION READINGS -
j 

Time Water Level Purge~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (galo~ (C) (mv) (mg/L) Conductivity (NTU)
Purgef~

(gal or L). (~Stem) 


Stabilization Low flows 1L 2 tube vol or
+1- 0.3 ft +/-1C +1- 0.1 +1- 10 +1- 0.2 +1- 3% S5
Limit 3-vol = no limit 3well vol 


j~ 
_\ ,..-_ I ,, In ,\ '1:;1.·;:::) ·,, ·':;l..r A h<•~ .J ·'2..,

'I, v~ • o( I._ ·~ \cJ 

,___) 
I~ '-'Y ·- \,/' "·"'""' 

0Il .~J(),r:;/ c;~L..fmin LS ID."'cf'o ;::)~.5). {s;, 00 o:-fDS 't"J.~a 
·~c;,€:0 I~ ·?,l.jiJ.I ct '\)lA\'Y\[f( 1\ (~VLJ\ :~ \.C£, l Lt;1 tJ o. lo<hS K?'C·C) 

\005 l\s:,ci nif\0 nYA /O.DQ ·-t- Ifh'+.r:, '5. 0-::::, u.·1oY Jq,c;B 
I 

Continue stabilization readings on additional pages if necessary 



WELL SAMPLING FORM 
Page: _I_ of_l_ 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): Starting PSI=(% WL + 20): 20, £2 /%
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling /./----'"'-· 
__,..'' 

,./' 

Total Depth (TO): ______!.>.ft..!<;be=lo=w'-"M"'-P Water Height (H): ____ft'"'-'b=e=lo_,_,_w""'M"-P Casing Radius (r):. ____ft 

Three Purge Volumes= 3*[Pi * ( * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal orm (IJS/cm) 
Stabilization Low flow:;; 1L 2 tube veil or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ss
Limit 3-vol = no limit 3well vol 

/()U7{ f[!v~p 1011 .. 


/()(;Lr/ ~55.31 j)\ I{ d. J.f; 9,1/£ 7.?/l ~r. t;l1~ t/0{6 0~5CJ 


I \OI/1 '"t...S5.'1o (),(_) ::;-:, ~ "1 ~I <o ?,. z S .. ld '-\\r- ).0'?

l ·'1"

{11'-f t.S5.$Y ()1'LI5 Z75 9,61{ !JJI~ 5o~.tf ~/,'/q t;;;;. c,.."$~ 

I\ 7 L\ ~s~.3q tLa'7s Jr, .5o /() 0/ ?.LN 3o9.0 11/Jfi tfl"? 0.35 
\\ )l\ J.,55.J1 ()ldi) [J ..50 /o.o5 'l~q? 30'8,) i/,] I 4/0 0 ,/?f

r' 

I\ 4.__1 7~SS. ?l o:c~- 1-:;--.oc Ci.l!t\ ·1 .l){ r ~~ ,(r, _t.d ~ Y. ~~~ c~ O.(.l_ 

l!({tf a5S.3S 0~1?5 /7, 7S /0,(£) 'lrtfq Xt5, 7 'f,J(j 'tit; Otq7 
\\ S'"\ 1~~~5- )q o,i:~ I "K .0\ ~-~1-( TSO s·exo.l L{,t-( IF( 41 11 c>. Z-6 

,.~ '1<:>·1:>\1...~6 1 '~.f.J '7f,>) 0.7l.P - q ~Cc 7.t:.fl '<,0(9 t ~-{ 3o ~--1 12. c~. c I 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Pur~ Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal ,JdiDj Purgelrif)l (C) (mv) (mg/L) Conductivity (NTU) 

(aal o L _(g_S/cm) 

o.~,\ (...(}{.q tS5·'!? C> '(f.p ?p.r5 '1 ,'?(\j) 7-'1S )oG, .t !"(, ,\d L!Jc::

sAMPLE ID: TIME: \ z_ ICJ1aop5 t;w t-tMW oo ~~~I)_/F 
Final Low Flow Sampling Settings: PSI: \ "l6 Charge: ~- sec Exhaust: _\,_q-'---=se=c 

http:1-:;--.oc
http:J.,55.J1


·~ 

\'2. 

WELL SAMPLING FORM 
Page: _i_of _g_ 

Project No.: __l u_'"'•_o_cG_~"<_~;...__4__ Client: H OOSCln\t) " Date: s ··l t. 12 WeiiiD: 

Task: &uJ s~rnp\1()~ Field Crew: Q,*(l,O(j IB.Oo;:i.').11: 

Measuring Point (MP): ---=&-~lt=.::::<'J.Is:;\-....!0"'-"1;..:::':>..::::<-_______ Water Level (WL): _.=;3_4~·~3~1~_ _u.ft_,be""lo"""w'-"M"'-P1 , "':>rcw·,.1,<t'O "LL{'c(f- " 
Sampling Method (see applicable calculations below): - LotO r.h:?b•>' Rt Device: 

Low Flow Sampling (Nl~) 

Minimum Purge= 2* (feet* vol tubing+ vol pump): {o.d,/J., \_ Starting PSI=(% WL + 20): __:_3_'1_P5_1~ 
Tubing vol = 0.03Uft, Bladder pump vol = 0 ..5L] ( NJJ) (/IJR) 

3-Volume Purge Sampling 

Total Depth (TO): q~:] ft below MP Water Height (H): Sr..f ·3\ ft below MP Casing Radius (r): 0. ilo0'1 ft 

~'1-~'l II., ·'2 I J "1 () /) L 
Three Purge Volumes = 3*[Pi * (1 * H * 7 .48]: l "". ":? c M -n · tX al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ , 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPur~
(24 Hr) (ft below MP) (gal Umi ) {C) (mv) (mg/L) Conductivity (NTU)Purg~JI

(gal L (JJS/cm) 

Stabilization Lowflows1L 2 tube val or
+1- 0.3 ft +/-1C +1- 0.1 +1- 10 +1- 0.2 +/-3% $5

Limit 3-vol = no limit 3 well val 

((. \o('! rt .?)lo L/.tCJ\21.0 '34 '-; 1 ·- - 1 \~ J3q.'l Jl(1 
.230 -34- .cl D o. o'l 5 0 .'l ~; q.totf- '1.1\ ;) 54-.0 3.)6 ,). IL1 i l'r 
t2.L{Q l1 ?. .;J_ ~ rry~ 1'1. 50 '{.0~1 (g .f'5 ~5~ ~ o.o~ I elf:) l·~~(o 

/~s;
\ 2.?0 4(1 .ct 5 ~-i~:? 40.0 q.(:)l} G ss(., ;lfS5 .J i /13 I ~to O:<'S 

1?00 ~-·'t . lo RYL~3 (o\. :)() 1 .o;).. l.P.'6~ ~:,9 .'1 3.(o\ i <6;7. l. I d..) 

1~\0 (JJ 5,D1 J•s03 '?31.(oO '1.0~ lo f·15 OZI<'1.•1 Lj.()f7 J eo 'J_ /.oo 

1~20 ·1 tJ 'lo ?-. {.CoLt ('8 !'"},0~ (o .Ctt(. 1ct•1.a L-1. 1B i 8 '?:, O.t../01 '.0 
1330 '1L\.Iv5 j. ~)3 113.3 'l.O(o (o .<t4 l't ().C( LJ.I;).. 1?>+ O.'l 4 
17)1-fO '1'1-~3 :J.n 135.0 1 05? l.t> ti I t3'7-+ Lf.oo i 'D .r-1 i •<?e1 

i-350 ~C. Ol /.so i'JO.O ~ .lb (o .<,?<1 1f'lC1 J_.(o). Joa ;J.'i? 
f) (~lol~6S Cf0/1 t5'Lf 8 '1· \~ la. ¥-f CJ0.1 J. itf ac·d- :X-Kl 

Q35q ~co 'C e-:: - /5<?.3 1.33 0.'7,~ :JG3'.4 0.91 a43 ;). tf(;,}. /:_) 

Continue stabilization readings on additional pages if necessary ..•. '<!~·• 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol {C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (JJS/cm) 

oq or7 J,:'I" :> :JJfOqo .:rev 0Yf0 :J o.::.J ? .34· 17Di ;(bif.& 0:'73 1:7'7 

SAMPLE ID: ___!.I~Z=0-'='5'--'r:r"--':L!.U.U-L.M--!..M~v\J~0'-'=0"-'...:...l..l..-(c:::<.:t+'-1F~)'-------~.(...:-' ____M_S-'''-M_s_·D.::;_j..L---- TIME: -~-'-·o_o 
Final Low Flow Sampling Settings: PSI: 50 Charge: _....:fo=----"'se""c Exhaust: _..,.!1.!.,_1---"'se"""c 

1 

http:lt=.::::<'J.Is
http:B.Oo;:i.').11


WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: ___2_ of~ 

Project No.: _...!./...!::C:....:::>c~>.r:...c.L.l.t=2.:...4:.,___ Client: Mot\l'o oto weu1o: MMW ~oor; 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (t.JS/cm) 
Stabilization Low flows 1L 2 tube val or 

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5
Limit 3-vol = no limit 3well val 

en orr '10. '(;it,? - I '5-Y-3 7.3tf 7 .OJ ).IA.fo 0.'73 ;)40 I :1·1 



WELL SAMPLING FORM 
Page: _I'_ of ;i 

ProjectNoo: ______ Client: (~OA$c1:-.·k 0 Date: .·~k/z. WeiiiD: [lnu/.V]eJ\.3"1
I t 

Task: <J b) scr~~£Y:; Field Crew: _ __..:J.;..(,......!...,..,!F_~,i=:.)!.!!.~~f-~.~4~--+1__.:;:8:....::~'---=b=-<:::::::::l>..:::.IA::::.~A<J..:<?!::,.,?L)/:.._____ 

Measuring Point (MP): _\_,!_{_:C::..J_'--_··--------- Water Level (WL): 2 cY! I o+ ft below MP 

Sampling Method (see applicable calculations below): _ _,!_{o_•·_J_o_·.:!...'~..L'{.:...o-"'V'---- Device: Nj·f~.'1(~1 / ~/... r::£f..:::r-
e_) I 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing + vol pump): -"""S::..··...~Lf:.... __ = (% WL + 20): _!._C"'"".-'-S_-_5_-7-'--'-.. _I_L Starting PSI 
Tubing vol = Oo03Uft, Bladder pump vol = Oo5L] 

3-Volume Purge Sampling 

Total Depth (TO): ______,ft"-'b"""e""lo:.uw_,_,M.!!...P Water Height (H): ____.....ftub,el""'ow=M"--P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3o1415, 1gal = 30785L, 4in casing=Oo653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge~t!:l Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or mi_:l}) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


laal oi(L)> IuS/em) 

Stabilization Lowflows1L 2 tube vol or


+/- Oo3 ft +/- 1C +/- Oo1 +/- 10 +/- Oo2 +/- 3% :55
Limit 3-vol = no limit 3 well vol 


(_0°70II~
I i L<Q 
('--(.}.C'>"J 

0 ) 
z.~ ~' f-} 7 Lf 


II)~ ··,6"{ '<::.. ":lz. C( 2. -?'2...3 ''l,f'. I 9~c~~.gl SLi/o ~~ i-{b 


\,\ 0' 2_ ?: ? ·:c:rz_ ''6)/i f L '~) ( 

-;r! q to -<::<:') 10 2 .. c.Ht.<s' .-,. Z3 • P7,c::.'1 (_',,(,'~ <~ L(C( <:},'?( 

0-;zc>-ro z.{; 1e•oc~ -?. <) ··'f'-1 ,t.( 6Jt2. .<;;";!>' c\\ s c {. 45" 

l'l.O$' (0 1,'(.<:1 cl r·~o• . <:;; '"' "7. ·z.~t; ~ )!cl 0t·f c:;.'Jto .s s <:. 5: .L) 
r

\7.~0~? 6.~ {() 


") ~,\ 

) !' (\ '2.1 '2... "j_c~/.)b 1"2- qo~G '<. Z...5 ~~ (.'7 (2),. (7 5l..t1 

I ·?.j~ (o·cz'( t{"' 4,L(6 7. z..(, \?5.. 3 C:)olj s ::; < ·1. 0/ly 

/:1.~1 (}07. 'JS IS 9.s:~ 7.~3 ·~"?,.) ~ 0, l'f s,t:/1 lqq 
f(Xd/{ /:J{/l. ;)') ,,-;?0, 9.¥0 '7.~'J5" <~£.7,~ C//~· 5S3 t;r;, 7 

7. ~6 .:--;tL ~ . _)(3 59 ;;67. 71/ .~) c ':}5 . ~3' s !0 16 5'!J,;) ;;;ur. {
·~' 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (iJS/cm) 

I 41'3 '1.6~) 0"Z.I..I r.::J.) 10'-.. Cr. i{~ '7 .}::) I,:!; ~ d.'-:5'1 t; ')2-~- l...j • "'L 

SAMPLE ID: I L Cl:) (~ L·d M1'0\ W()<:'.>~ .. u IF. TIME: /l./25'
I 

Final Low Flow Sampling Settings: PSI: \ ..)(.::;, Charge: __C~/\,___,se~c Exhaust: _..J.\_.,.:...\--"'se~c 

http:9~c~~.gl


WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: _2_ of -:,::? 

Project No.:------- Client: ;t?c,"~ 'Pv/1{ Well ID: ,/!1;t·1 ttlcv'-7 
I 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal QUJ@!:!f. Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(!:lal orQ:); (IJS/cm) 
siabilization Low flows 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :S5
Limit 3-vol = no limit 3well vol 

::.,_0). :2.(f ~ ~I~ i.-':25-.s· 9 . .">'/ (,2_5 f·'1 O.tf"l .S::S' < ::?(( 
-~.A__ ?:] ~.S: /. z_c., _<;, .s- ( I'·__ ' -:;/'(_~· ?....- ::~. 17 0 :5'1,5 c.;. ..;:"'h" G-~ c~ .<:\c"i , ~'-""~ 

.-·~1ZS'q ~(/d "1' z2... 55 9.47 '?.<5 7. 1 (il, ) ( .~-;S't ~-
' ~ ,.___,.

IJ()) ].on,:J...~·- c ..r- ~~;r c"7.. '-I/ /,<..<;, I.'-' c. Cl'/ .:>;s-~(, :J &:, r; 
U'l ( '#FJ"'f. 2 <.. l.-j·l. ~ CJ, II"') "? • 2.G,. I ?. L.. e>,C~O' {;,c-cs //(? 

n.), 0 U17/.? /'6' "JJ7. ;2:3 i(t_;. 0 q,L('if (, ./ b /.7.5 . I t:;,S(J 3/, r; 
t"~:J'i :)07, '}._ ( u.s g;,(J ·?.<r: '?,.~~ fl1) ().(O c; 'fq 19,{ 
I ~:/')i(. ~ CJ'{. z. '2-. 53 ,fs- q, 5d 7/2..7 {.5: 'i c_vc:'l6 

t!;;Lr,p II . \ 
!''? Lj'(_ $/5 q,L-d' '7. '17 {(o .L( C) 0~ 

(}Ir- '{'"'1 G:._z_ 
d. \2..'~;? '7_o·7 2-1..\ c,;; ''\. (p ') ').L(o f'(.~ ~~57 r(') .(( 

1 ..., 7 "'Z "<... .{\L1aa l_.(,j'(, "2.2. (~~.~ s.~-..i(c • L.. "- G.o~ 5"$-) )?It! 
NOB (_CY(. 2...'-1 6K (1

·)
"?y; ZJS .10,~ o,ur .5.5 .3 _L;",9 

1\ d) .6(-(' 2 c; Lt ·~ '7 .'!Jo r).r .s-s-<:. C{.·~it.J I ] 



WELL SAMPLING FORM 
Page: _i_ of __ 

Project No.: /0 0 oCf ;}. 4 

Task: Gk\) JCtrv7pltVS Field crew: -----"'D~.y,......o'"'"'!i'-'-~"+3--~-~.L::S~O.w..o"--"'u"'-'-1\J""".va""··+---------
Measuring Point (MP): ___(J"'""~....,.if-c'<....,i!--"-O....c.t"'"""'?G"------ Water Level (WL): -----,.-"'d'-'-'.0::::...._,_\_ __,ft-""be=lo=w'-"'M!!...P 

Sampling Method (see applicable calculations below): ---'-L--'----'r-#'-/o_u_J_ Device: _ _;;8;_!_od_d_""'_e_~__ 

Low Flow Sampling 

Minimum Purge = 2* (feet* vol tubing + vol pump): --"';2..;.__.....:...7--'-cf_'__ Starting PSI = (% WL + 20): _ ___;:;;);..,;..._/_~ 
Tubing vol = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling ) 

Total Depth (TD): _____..,ft'"""be=lo=w-"'M,_P Water Height (H): _____.,ft'"""'be=lo=w-"'M,_P Casing Radius (r): ___ft 

Three Purge Volumes= 3*[Pi * ,.Z * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU} 

(~al or L) (!JS/cm) 
Stabilization 

Limit +/- 0.3 ft Low flow::; 1L 
3-vol = no limit 

2 tube vol or 
3well vol +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ::;s 

I t-::,'7 :) ,:;;,15 6'7:5 CJ ./5' Lo. 5{) ;:/4- I CJ /.3'). t38fJ. _,:)3 4 
/OL/'2 

toW7 
d ,{[? 

Q./5 
D~ 

Q .. fC? 
I .·?5 

;;( .!1 () 
/D5i 
10-31 

lo 35 
to- :vJ 

;)'IDS 
C13'7.g 

I. ;.'1/ 
).Btf 

11!41 
1150 

I !5 L{

IQ.3 

/0 s:1. ,;;) .l't 0 .)lo :3,5o /0.57 0 ·5 c?5L/ () J. Id. 14-57 JO ''(; 

I 05·'7 

00;2 

' t2: /y, 
2./5 

0. 0°/ 

D:J 
3.CJ5 
5CO 

JO.L/J 0:& 
/() .5(/ (sy -~/7 

;;)3i3 

;}.;71,'7 

I c! /.) 

I II 

J45{o 
Ji/- 6 (o 

II 0 
'S ."1 s 

//07 ;) .15 0 .QO lv .o 0 _lO.:::r5 {p .3(1 c1 ;1,'7 J, i l 4-5~ {o, '7 s 
11!2 ~ S:'.L) o.;~o '7.00 /(l "f1 (JJL/0 dc~5 I I ,OJ I 'I_'-!Cf ~~s~5 

/11'7 ;).IS {)' 18 'I .'16 ro sl 0 tl/ ;):J35 0 .cl"1 /'-IS6 6 tv I 
{122 J !:) 0.1 '?.95 ;o.;;t5 {g 41 6)"'':)"~-r:; 0.1'1 ).!/if g 41cf 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU} 

SAMPLE ID: _..:.:./~_;0;_;,5_·(,._)~_W_N!_;_._fV!:...:.V_JO_"''-JC_',__(u_·-'-'-'F""")________ TIME:----'-----

Final Low Flow Sampling Settings: PSI: ___ Charge: ----"'se=c Exhaust: __C<-=5'------"-s=ec 



WELL SAMPLING FORM 
Page: _I_ of _I_ 

Project No.: I 00 <f'illf Client: ('1 on :HH! I0 · Date: WeiiiD: l'lllA)~O I I 


Task: Gw 3co'Yip{, 11~ Field Crew: {:?,yo~tv~q { 8\)own.R-c& 


Measuring Point (MP): (~1tyJ 0r~"c, Water Level (WL): '/1 ·I V ft below MP 


Sampling Method (see applicable calculations below): Lot'"' Flou.J Device: _ .............,._"""""'""'---'-"""'"".L.I.f" 


Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): __'"..:....1'_.:~1....::c~--=---- Starting PSI=(% WL + 20): ----'!':)_ • .;:::;5:.....''_~
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): _____,ft.,_,b=e=lo=w_,_,M"'-P Water Height (H): ------"ft._.b=el""'ow._,_...M"-P Casing Radius (r): ____ft. 

Three Purge Volumes = 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal!ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

Low flows 1L
+I- 0.3 ft +/-1C +I- 0.1 +I- 10 +1- 0.2 +/- 3% ss3-vol = no limit 

FINAL READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

1.11 

SAMPLE ID: I 2 0 5 GrW M.M 1/\) 0 i I ( u I f=) TIME: /()'16' 

Final Low Flow Sampling Settings: PSI: 6 0 '( secCharge:---"--= Exhaust: iQ sec 

I 



WELL SAMPLING FORM 
Page: _I_ of _j_ 

Project No.: i0 0 g 9 2 Lf Client: Mon'3.cH)to. Date: S ··12.- 1 2... WeiiiD: MMW·0(3 

Task: (rW 'Sc.mr\ 1Y1~ .....Field Crew: _-->.,;(2::..:._·_,~..1.£0...,t.t..._.o.,~r-+j--""i3::..:.. D::~...r""'&.VII..JflR-"""~'A.,--------

Measuring Point (MP): ___\,_.'-'0"'--'-'.G=:::.:..-_______ Water Level (WL): __L/,_.,...:.'1-=0'------"'ft"""be=lo=w._,M"-'-P 

Sampling Method (see applicable calculations below): --=L=OIA=._).._f..:...;(a"'-·=LAJ=---- Device: 6taddcl' Pump 
Low Flow Sampling 

Minimum Purge= 2* (feet • val tubing+ val pump): --"':J"-.'--'<0"'-..,<o"----- Starting PSI = (% WL + 20): 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling N A 

Total Depth (TO): _____......ft=be=lo"""w""M"-'-P Water Height (H): ____ft!..\..b!.I.Se~lo:!.l!.w.J.XJMu...P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi • ,-2 • H • 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or+1- 0.3 ft +1- 1C +I- 0.1 +1- 10 +I- 0.2 +I- 3% S5

Limit 3-vol =no limit 3well vol 

10 25 ?{ .'1 g - (j,(o '7.C}(o ., '1'1 1'/5,'1 iO.J.'J. :JLf-5 :;< .'I g 
10'30 Lf < '7'1 ()' 5"5 ?::>. :A6 t1' 'd-'1 ·7.o7 ;273.?- 9.53 2:}'7 01 t-// 

103.£:: LJ.. l5D 0 .'7/ (c..)So 'l ..26 '(. 61./ c2'73.tf q .4J. ;):;. '7 0.03 
/(ji.{Q Lj' /50 0.60 q .<OS 'I' ),G[ ., .0</- ;),•7.1 .3 c;' 3t.{- ;29, (o O·<ott 
Joqs L/ ~0 o. 30 I I. so 'l ..:;F1 1l.03 Q/~.5 9.~;). ;;1?-S o. (o\ 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (IJS/cm) 

!DL/5 LJ.~o {), 30 (/, 60 7 ·;)(1 7.03 ~I} J, 5 q.), ;), d :;( '5 Q.(g( 

SAMPLEID: \:205&l0M\V\W0\3(t.A,1-) TIME: jQL/§"--'-------

Final Low Flow Sampling Settings: PSI: ;)O Charge: ----''6"--__.,se=c Exhaust: ) 0 sec 

http:c2'73.tf
http:273.?-9.53


WELL SAMPLING FORM 
Page: _I_ of_;;]_ 

ProjectNo.: I00'8q;l 1± Client: Mo,n·y,gnto · Date: 5,15' l'Dl~ WeiiiD: MM\t\l ~Ot6A; 

Task: ~irJ 'SoXYJp(IVK)· ·-· ~iel~ Crew: fyou.v13 / (3. C.biflD O<j 

Measuring Point (MP): ~ lop o.f (,as,n'j W~ter Level (WL): RO.z?/ ft belowMP 

Sampling Method (see applicable calculations below): LNz) ···~ loL...:.l Device: EO (0 3 IC\ \tic .~z\Ctbi rxJ 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): --'':;_;;_n_._o.::_L__ Starting PSI = (Yz WL + 20): _ __,_,.N..:;:tG_~
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ____!.!ft.,.!,!;be~lo~w...llM"-P Water Height (H): ______._,ft'-"'b5a'elo,_.,w'--"M"'-P Casing Radius (r): ___ft 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal!ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (JlS/cm) 
Stabilization Lowflows1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3 well vol 

13Ll:\ ;)OCf(o r~· q (ri' 010 Cf/f. J to .58 GJo 3' r:;;:; 
13~ \o ~I b' 0 3+ 3 ,9.0 (l ?57 \o (i D. /03.'1 5 3f? (o;Jg :::r3<z 
I :)f)l ;)I II ().dl 4 ;)5 c:1 (I a l£;.1~{1 /01.7 5.05 05'{ &bb 
I 3.5(.;, Ql 6 I'{ 5.! /0.30 (p Sb /D'f 9 L( !£,(£) LP4~· II 5o 
IL/o f ·Ji· OS o. :;.{3 to .J6 IO .13 to ?:5 /05 ;} L/. 'ff ~51 15.'70 
lifOIP -;< ( ,q6 O.J 3 0 .4o to rcA &Jlrl-1 /054 4.11 (_(/f1 15.0 

/lit/ d 15S {!~~ ~·7. YI· II Lfq {o 8J /Ow 0 L/ O!J CoL//! /c?.8 

!410 :20. ~4 o oq '6 ;i5 If· ~1 (o 91 I ''11 L/. Itt c9 51 I J c1 

/Lf~( JO.!fi {) i(f. 3S5 If. 3q (p 2fl oyq L/. 3'§ 0 3 10 to_ 

~~~J,(o ~0.(~1.{ 0.63 q.\0 /t,l(( 0.8',2 103.~) Lf .. J_7 &81 q.f{5 
14· 3 { ~o. 6Lf 0 .I~ 10.0 l/.L{:J <PSI' /Otf.3 Ll. {). () &,5 ( <2.41 
J~f 8lo -ow. ?t( 0. ;)Lf, /t. ao Jl· 53 & Y( I o::J. o t-f,J.O (p 5~ '7. ?:->L~ 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (JJS/cm) 

[ 6lYI JO X~ o.to 13 ,"]() I i ;}'7 (p.~~ 160. '7 4to (pL{ 5 lf.~l 

SAMPLE ID: I 20 b (;r()J tJ\ !v)VJ0/5 A(U 1r::-) TIME: /50 5 
Final Low Flow Sampling Settings: PSI: NA Charge: 1\JA sec Exhaust: NA sec 



WELL SAMPLING FORM 
Continued Stabilization Readings 

Project No.: _i_O_e>_·_l?_'l'_iJ_Lt_·_ Client: ~;. ( 5 ( ·J_ 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) 


(Qal or L) 

Stabilization Low flows 1L 2 tube vol or 


+/- 0.3 ft +/-1C +/- 0.1 +/- 10 
Limit 3-vol = no limit 3well vol 

141-{t ') 0 .lfq~ ()(y'{ I L lo 5 11.(0 {o .<i:\1 lot/. 11 
''-f't (g ;20 6 1f O.i I i:l· 'JO /1. d.'f (o.~(2 /03.'6 

1451 ;?0.~4 ().tO /J..'70 II. 61 (v:[(:J /0'3 ~") 

145(. ;)0.'64- o.to /3tl0 i/. ~4 & ~() ; o::?. 7 

j':)O( -;;,o.r<f o. to /.3 '70 /( {).7 (p. ~lf loo.'l 

Page: _2_ of 

WeiiiD: 

DO Specific 
(mg/L) Conductivity 

(!JS/cm) 

+/- 0.2 +/- 3% 

4,1'1 {gL{ 9 
4.10 taLi 5 
t.frOCf (c/-15
i-(08 (o44> 
i../.10 (p4 :5 

2 


Turbidity 
(NTU) 

ss 

f.t;.S:$ 

5.~8 

:->.C)+ 

5.08' 

Lf. Yl 

http:0.'64-o.to


I 

WELL SAMPLING FORM 
Page: _I_ of_l_ 

Project No.: __,_,I("'-)(=J-"'&'--''1-";;{"""t-'-j___ Client: ___._M....,.D"'-'I'i""''.._,.;r""\nu...t...,.c..~-l__._ Date: ---~.f"-)~....JI....3:....·-'1"""2."'--- WeiiiD: -"-4-'--""''""---""'-''-. 

Task: _ ~:---:---- Field Crew: --=~'-'-.y-+a""'t""'nWJ),5"~--1-~t?..::..·""O""'t)=U"-'-A1=J.=t6,__________,G"'-··""IA,.._)-'~""""'i'Y1...:..:.r91.L.!.i--'r)4
Measuring Point (MP): _____l'""'\~...._(""'(1,.....\1-l_\)"""'_..IJ""·c"-'_____ Water Level (WL): 14, (o 3 ft below MP 

I 
Sampling Method (see applicable calculations below): Lo",J Hdt.D Device: f3loc~dev: RtYl'Jo 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing + vol pump): __4'-''......3"'-'L""';;:__ Starting PSI = (Y:z WL + 20): -----~ 
Tubing vol =0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): --=:...____,ft....,b""e""'loC!!w-"'M!.!...P Water Height (H): ____....cft,_.b""'el""'ow=M"-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: __-=min/ hr 
H= TD-WL, Pi=3.1415, 1gal= 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gallft 

STABILIZATION READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU} 

Stabilization 
Limit +1- 0.3 ft Low flow:> 1L 

3-vol = no limit 
2 tube val or 

3well val +1- 1C +1- 0.1 +I- 10 +I- 0.2 +I- 3% :>5 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time 
(24 Hr) 

Water Level 
(ft below MP) 

Purge Rate 
(gal or Umin) 

Temp 
(C) 

pH ORP/Eh 
(mv) 

Turbidity 
(NTU) 

'C: t! D
SAMPLE ID: 12D 5 bt~) H tv! vJ 0 I'] ( 11 t=) TIME: -~/._.,<-2..::..'+..u.t1_____

1 

Final Low Flow Sampling Settings: PSI: _ __._:..L__ Charge: _ ___:;·5::c.·_ __,se""'c Exhaust: 3o sec 



WELL SAMPLING FORM 
Page: _l_of_/_ 

Project No.: ~/--=0--=0::::...'..:..,_,;~--- Client: -~---=---..:..._;o_._ Date: 6 IS \ ;1 WeiiiD: !V\rf\W ·· 0 ll? 

Task: &W SCt IYl p\ lllj Field Crew: __&~.::."~·¥'f>-!.w2!.:o.;.Uw.;'lb"\-A-ll__:..f?~--..:::Cb~w::::Jrw~lLASi--------
Measuring Point (MP): Grc'j J t '..\ c Water Level (WL): f0 ·0 ft below MP 

Sampling Method (see applicable calculations below): ___L_c_'J(;,._J_____ Device: 

Low Flow Sampling 

o2 L PGIMinimum Purge= 2* (feet* val tubing +val pump): ----=----- Starting PSI = (Yz WL + 20): ----~-
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling ( ) 

Total Depth (TD): ______,ft.._,b""e""lo=w-"'M"-P Water Height (H): ______,_ft,_.b"""el""'ow=M"-P Casing Radius (r): ____ft 

Three Purge Volumes = 3*[Pi * r2 * H * 7 .48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (US/em) 
Stabilization Low flows 1L 2 tube val or+/- 0.3 ft +/- 1C +!- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3well vol 

()C133 /0.)11 (),f5() ;? 9 'T'!J5 1470 ? :Jb 16'7 3.10 

oq '% !DJ'? O.:JD /, 60 25. b'7 'l-30 135:1 to <;s,f' ! 5/1 /.OCJ 

0 11t./ 3 /0 ;;? '-t 0 d-1 _:1 too c1 10 'l.J~b 1;;2:?.;;;< (o. (g'7 i ,_. I I ,~I 

0114 ID ~J.O o.o!? 3. C>o '·1 :r1 7d.7 I;)'{ .I (o 11 61 I, II 
()fj53 ·to, ;;rr o.;t 3.qo '6 5 rJ ,;;( 5 J:;( ~) ~:) (g .:i.'3 I ; .·szr 

Continue stabilization readings on additional pages if necessary 

Time 
(24 Hr) 

Water Level 
(ft below MP) 

Purge Rate 
(gal or Umin) 

FINAL READINGS 

Temp 
(C) 

pH ORP/Eh 
(mv) 

DO 
(mg/L) 

Turbidity 
(NTU) 

SAMPLE ID: _.:...:12:;_0.::.....=..:5-=&....:.L_\)_t-Jl_.f'.-_1\_W...:__O_Ic.:....(,__(-'-U-+-!:.._~.:::..)._.'""'(M_._'&.~--··M_S_'D_)""-._·___1
 
Final Low Flow Sampling Settings: PSI: __{}_6_·_ Charge: --{-'-J---"'se=c Exhaust: ----=se=c 



WELL SAMPLING FORM 
Page: __ of __ 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): d5 ,/5)' Starting PSI = (Y:z WL + 20): ----~ 
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____ll.ft~be:<!.\lo~ww..>M""-P Water Height (H): ____ftll..bb!.Se"-"loC!!.w-"'MlL.P Casing Radius (r): ____ft. 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


(Qal o(O) (IJS/cm) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/-3% S5Limit 3-vol =no limit 3well vol 

!3~;)_ ft/'v,tZ1JJ e"'/} ~ 

I :1 ?~ 27 I .b--- 'C. ?f.V! I ?-do G.~l.~ l.(pO 0;5 I~J 7_.0} 

\5'1-(1 ·~~t.ss 5"' '-l '(_ l 7./Z. '2:..-'(J..(, 5 (,(c;$ ~?-<- 1-. ~ Lr ~r-

/3'/q :J.?/5 '-{ O/dJ ra. 5~ 930 7,01 ;;t3.5 7;.57 scr? r: 7,;t 
/35, .()1/,' '11 C),, (.,1-t /6,0 9.3;). '1(!5 ~sa. I ~.5tJ 5q5 t .:t? 

ftfo;J ;:}?/' 5_'3 o.coJ Jo.o 9.3'1 
c 
!Jo~ :J~L5 <&3? 595 /, /0 

z;..1 r,ss- 0/65 _a:xt£1 (f Y/ ·'7.~)( '(/'8' I. t ~ ;z_..-1 .:;;~"'! {..., o. F6lVfOl 


\ '-\ I '(__ "l. "7 I.,:}~ (), 753 . '2q D).JL( ·:. 0-, 'C~J.<..p l.i!i_ 5'-t~ 0~<1~ 


Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (IJS/cm) 

1'1/J ()'7t.(}£ 0/63 cx9c0 1( 3~( 7t07 (1-_1}, 0 (),;)J !/15 0~9& 
SAMPLE ID: /~o_s· Gw/IILM {~L OJO -lL(f. TIME: '1(, 
Final Low Flow Sampling Settings: PSI: 'JOD Charge: ----'/'-a__'""'se=c Exhaust: _..::...;:)_V..___--"'se=c 



WELL SAMPLING FORM 
Page:_/_ of _I_ 

Project No.: Client: !l1.o11 Scvrtf · Date: ({-/() -/CJ.. WeiiiD: )j,A1W- OfJ../ 

Task: G, IJf. :f:v,.,_LJ/;:Z'J Field Crew: /!. ()yVtulf·/L F~ 

Measuring Point (MP): ?n1 /))sf· Water Level (WL): ;)~J ,,9 7 ft below MP 


Sampling Method (see applicable calculations below): Low .{/zw Device: IJa_)/g,. /J/tYfiyytUI 
Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): / b .. S~ Starting PSI = (% WL + 20): __,_/_,a<...:::...~.'--~
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): -------"-ft,be=lo=w'-"'M"-'-P Water Height (H): _____,ft-""be""lo""'w'-"M!.!.!...P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gallft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purg~ate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or([,:}) (~S/cm) 

Stabilization Low flows 1L 2 tube vo(or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol = no limit 3 well vol 

Qg£~ fwfl'tP (.Y/1 ~-

( ":/'01 z.-:; ('<>_,l{<J 'LctS.o. <.n,,) 5'"'\ (!) Z./-~~to ''\cW ~L/'1 0·:)2._ 

'Z_G?.t\ >~or0~\r,( lf q .s-:s G, :1'1 .> ·> ,). )t:; 5:Lr.s- 0.2-G 

.(\'4,\'\ z_.c:J?. o'( 0 
'
·')::,:)l("' 5- J l,( QS8 (~.rn )7~·"" Lj.Cft'( @-J <::.) .1""1 

{)qr)q ·;lj.J t;) 0 rLs la5 9,5 t (;JqiJ 331/i 'It 7:1 s·~3 (), (3 
e'\ 'sc1 <:.6 3. i ~1 C) •. ·z_::;- {(),"J:>"' q 11~ -] .OL ·.no.(£ _LJ. 5\) !):lj?... <J,\il' 

C.\~ I-\ (f~?,' \\,( Q, )c. \7 '115 q, -s-:) 1,05" ?)/lf,q 4.W'l 5''-1 I o.H#. 

I! r\L\~ z.._6?.6' a.z....:> \~.~ c;.6~ I,DI ·jil...? t.t, s"\ ~4\ Q.Lfo 

CY'\,S'L\ r,l_.c>? ' (to( ,!!" Ol.jz) 1,6'\cJ ~'.'>" ?ZG..t.f Lf.:$l... S'-f\ o .. t "\ 
,O.'i:_rr,:· ·,.~n() '1 {''( (<.)'(,it...( \(.. '"'"{ ,(,J 'de :s·.t., Lt. 't,, ~'t..td c..::>. 'J 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge.Rate:> Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal ofil.miP) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal di !,). (~S/cm) 

0'\5'1' "(,0) \1.\ (j. t.. l _:;;· Oj,L(\ "1. \0 3c,s L L(:Z..:'\ c.., .s-Jl.o s-wo 

sAMPLE m: IROf:i t7 tJ Jl1t1 ~~oat - 0lf TIME: _ _,_tC:_X_:_)::::l____ 

\o I rFinal Low Flow Sampling Settings: PSI: \ 3) Charge: -----"'se"""c Exhaust: -~u=-''_,.,se..,c 



WELL SAMPLING FORM 
Page: _l_of_J_ 

ProjectNo.: ---'-/=C)-=C)....!'$'-'Cf-"-(1'-'tt__ Client: Mo;)y,nto . Date: 5'~16 ·10 WeiiiD: V\Mvv-oJa 

Task: _0_··_IA)_"S_._ Field Crew: q2 ~ yov.nj /6.. Q"?LU.'\..t.~0·_1?'Y...L...-\'--::~-+----

Measuring Point (MP): (rrl\j ·Qnc Water Level (WL): ;;!O~ .(or/ ft below MP 

Sampling Method (see applicable calculations below): Low-Floe-,) Device: 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): <2o- 3 'i? 1.. Starting PSI = (% WL + 20): / d ( PS ( 
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling (Nil) 

Total Depth (TO): ______.!l.ft~be~lo!!lw~M"'-P Water Height (H): ____ftll.;bb!!ie:LI.!Ionw..UJMl!...P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ( * H * 7.48]: al Required Run Time: - min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol = no limit 3well vol 

~)(),?.vll 9.0.5"' /Olf..J (/.'77 ;;((p(o . (o' _) 

oq;rr ;}Of) ..:14 ~~ 4-J5 ~.(o'] 1. 'JS r:··c·:J.?. (o . 3.'1( ;;{'ijq /3.'( 
01~7 JO~ .t)t.J, o.flo a. t2 s ?. '10 ·1.90 ;Jtj.fo 4- 3o ;<91 ?53 
()'137 .90 ~ ~)~~ (). 2-// J{). fO ~-Rl 1. ;;;.4 ~5.9 L/.'-fo ()97 CJ.~5 

()(1'17 . ;Jo().?t.f. o. :.>a ;5.50 '6 -~ ;J. '7 .;)lf fS4.9 L{. ao Cl9'i) il.o& 

09/)'J ). C>;} (1 d. a. 58 '? .%8' 1.8.1 ::::> t998 '3.'1~ 

01tY7 ().go 7.rr/l 3 ~·-

/9.;A5 5Jr-:. Lf 4. 30 
{Yr/ooj :JD;}.c/9 o.:Jo ()/./)0 <2ct5 7.~:< ~5.0 L{./(o ;?tJ1 ..)d· 'f;h 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm) 

/00 ;Q ;20;) _r.(d. D.:JD ~/;;/0 (5". rs 'J_;),). SI5 D 1/./b ;((77 ;;;, J'!) 

sAMPLE ID: 1;;( o;; &Lo M M vv oa:J. ( u, F) TIME: __/_0_0_~_;·___ 

Final Low Flow Sampling Settings: PSI: I 7 6 Charge: ---=({.1---"-se=c Exhaust: _ _.:;;}_·....:'6_-""se=c 



WELL SAMPLING FORM 
Page: _i_of _I_ 

Project No.: __10_0_·__2_._l~-- Client: --'-M_o;:;_I{)_.;.:JC\__;;;'_l'l_t_o__._ Date: 6\3 ·\J, 


Task: Gid Field Crew: _....;Q .j_O_l.t_lfl_~"r-J~_I·_\-_3._'C_)ol0_" L6~.------- .)oJnph("l~) . __ _~'l_.Q.14
Measuring Point (MP): C)r(\~J D1:'>C Water Level (WL): /0£.2?8: ft belowMP 

Sampling Method (see applicable calculations below): --=!.·~..wO!"""';..\"---'-~--'-=!c"'"'J\A=)'---- Device: -~~""-'---'-"':!.JW...J+"-

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): _..::.;}.:....:a_._1....:~:___:.__ Starting PSI=(% WL + 20): ---'--'--~~.. 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling ) 

Total Depth (TO): ___--l-\.ft..,be"'"'lo'-.!..!w'-'-'M"'-P Water Height (H): _ ___:_ ___..ft'-"b""'el~ow.!...!M""-. ____ftP Casing Radius (r): 

Three Purge Volumes= 3*[Pi * ,.Z * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (iJS/cm) 
Stabilization Low flow::; 1L 2 tube val or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol =no limit 3 well vol 

Ill ":) /OlJJ.O!:; I. ~)o (llt? 3 '1 :JA /<(.;) 0 SJ. qq,7 3.'31 

i22.0 IO!o.O) J, ;;<o ~v;;:·1o <Jj ..63 '115 -7 0 . 0.0 (1\£8 0 %cl 

IZ.l5 JO/v o;( ;oo II ro q.5tf 1 I;) 0~ o.o q!o1 /./, 

1130 lOlY O'd L.l C( :1 lw 3o C.J tv '/,I~ -14 .a f)02 Cf¥'(J; OSlo 
1235 · I 0\.v .C\~ Q.'8J (lQ,56 q .lot+ 'll.:;t .~(fb 0.05 (jq3 Q.0( 

J:lcfo IOSc.::rz {). 't ~ _at/ ro g C.jb 'lt1A ·,Ji.(o O.Dtf· <'"1 cy I 0.'1;2 

I2A6 jQ5Cff C).Lf8 ;;)(o .so Cf )St1 •1.13 ·- 3\ :5 0 C{] Cf$?Cf O.lf3 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh Dei Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (iJS/cm) 

I lO~)q~ ().lf ~ ,;;:(u .?0 ry ,yo/ r(.!::S ~~ 5 r 7<g9 (),i{ 

TIME: _ ___.j/L.-"2::::...,(-'-f"""5___ 

Final Low Flow Sampling Settings: PSI: I 0 S Charge: __' 1.:..__ _,se"""c Exhaust: __I_;;;(_)-=se=c 



WELL SAMPLING FORM 
Page: _I_ of _I_ 

Project No.: i 0 0 6' q :1 <-\- Client: N\vXISCmto · Date: 6 ·12-\2.. WeiiiD: Mfv'lw.-6:24

Task: G-W Sili\'Ylpltnj . Field Crew: ---IR-"'.'-y~-"'o""'k("'"VJ~Sr+/---'-'B::....D~o""'u;,"""·n._.o"'"-t""<~---------
Measuring Point (MP): Tup o~ ~roy chs·c. Water Level (WL): _ ___,s"-·~..::.._·..:..>J....:f'--____,ft"-'b""'e""'lo=w-"'M"-P 

Sampling Method (see applicable calculations below): _ _.1=-0..,.w=·-.f-'-'l""'o""'tt.._J___ Device: Bloclder-- Pump 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ vol pump): __l Q_;__.'l_L__ Starting PSI=(% WL + 20): _ _,5=--""0_P'--~-:)\,;_...__ 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling ( N 4) 

Total Depth (TO): _____,_,_ft""'be""'lo'-"w'-"M"'-P Water Height (H): -----'-'ft""'be""lo""w'-"M!!..!....P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ,-2 * H * 7.48]: .~ al Required Run Time: - min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol = no limit 3 well vol 

\I IS 61.05 -- o.rs 2$.d-9 '/.43 :J 5'7 ,J s.oq ~?3 J.to'S 
ll20 6q.o'8' O.'lSS LJ. 'l5 11.'14 '1.\1 ]tpLf,J 3.03 ,:J...)Q'] (o <) e::·c 

r.:;q, 02 0 ,...., >='it1..'5 .. "'\.? Cl.So 'l.'\ 0 '1. \() 1\oJ..o '3.0'1 ;2'7 ':0 0.19 

1130 5l1.0C) 0/1 ~ 14.L/o l. to(p '1.11 ;2&0.0 '3.0'1- ()1ct 0 3iJ 

1135 · r-sctoto o.~"7 IS.15 '7 '15 1-ll ~,)'g ( 3.19 :1'19 o.J0 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm) 

\I 3 5 5C) 0\o . 0 .~ '7 ~~ 'lS '1 :l5 'l.ll fJ:Jlf. I 3 1<1 v<'(i 0 :J1 

TIME: _ __;_\...:..\...:..3_~...:..~;____ 

Final Low Flow Sampling Settings: PSI: II 0 Charge: J 0 sec Exhaust: __CJ_---"'se=c 



WELL SAMPLING FORM 
Page: _I_ of ____2_ 

Project No.: I 0 0 g•1 'L4 Client: fvjt?O~!C\\1 \-t? · Date: 6 -1 l-12 WeiiiD: MMW ~OJ.$ 

Task: Gil() Sctmp\111~« . Field Crew: _cR.::...-V+O:...:U:.:..:Vl~fJ't---'-/-"13::::.._.D:__oc..u_,u~1)f----------
Measuring Point (MP): --=Crr_,_,~.<=j+-V"""'~''X=-~=-------- Water Level (WL): ---'2=-c..::.<?-'-'.¥<-.::'Z:::..__ ____,_,ft-"'be=lo=w-"'M"-P 

Sampling Method (see applicable calculations below): '3toDc\o.rd Y'ux1 e; Device: Blt<e:ld.cr T3..<-~-t-f 

Low Flow Sampling (/VA) 

Minimum Purge= 2* (feet* vol tubing+ vol pump): t.,/'A Starting PSI= ()12 WL + 20): _ __,_A."'-'/A-'--~-
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): dOC> 1 
ft below MP Water Height (H): 0?)' K1 ft below MP Casing Radius (r):O" I &lott..\7 ft 

. ~;~ ""~r:t·(~P.~ f',·">t~.'y.. <'Y i
Three Purge Volumes ;¥"vi&="'7.48]: """"' <\ D ,_. gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/-3% ssLimit 3-vol = no limit 3well vol 

Ill( )~.'8~ ··- - 9.'1~ 11'14- J'S )!,') -3 .04- ;?.L/(o 4.4{ 

i I J. '1 ;H.o·;:s 6./25 ; '2 5 /0 J4 7.tol{- ;) :J<J g ~. '?<{- 2/o{ /0. 5C> 

11'?:>'1 ()ct. to o.or75 J.oo /(). 2tf 7./0/ ~ feJ.& /,' '7!5 d.41 '7o.J. 
ll Lf., ,Qc:y. J 5 O.O(o :1 LoO /0.33 1.fc.>(o g !Jt].o /,t1J ;ul8 '6'3'.0 

II 5r7 ·3S.4D I .()Lf I'3 . t'") 'J. 'I J 1.?:1 ;;?. !5 <J . l? /,t('7 ;u-14 I :Y. if 

11o2o 1-/Lf, 03 --~ 33.0 'J,Cf(.(- •7. 5<7 ~J;).;:K 6. ::32' :1Lf4 3/1-ft 
llo ·~ ::5 6~.)~ i ':5i.J 153,0 '1 ,c(.,?. ?V:l+ dl'1. '0 (·1t [)44 :?.tPt 
j(o4S 5CJ.05- /. u/1 '73 0 r7. C{ ( '1. ~() {21•1.'1 !. <'60 ;?L/L/ :::< .(o 3 

/05 17 &~.'-II r~o'l cr3 .() '7.c·rr+ 11.55 C2 l'6 .r( /J/1 :J Lf-3 ;J.0-3 
F7 ocr 7L{ .11 1

) / lc;'7 II 3 0 '(.,<fl '1,?5' (XJC(,1) /,·<J'.'1 :J.4Lf ;).5J 
1''7 (). I ~Lj, 6' /.07 133.0 r7.'7g '1.02. JJ, I.D /.90 J'-14 ().50 

/•7 i) '3 (10.b2 /. {,/7 /63.0 17,'(0 '/.to~ ;)J.O.CJ I 17'1 ;J.4lf c).ll 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) _{i,J_S/cm) 
., ,5')(olG 63.LfQ 0.90 )t.o'J .'75 ~4? 7 &(a '71. 4- I' I )() (1 l'i13 

SAMPLE ID: _l_i)-_0_'5_(,_.;;./W_lJ\"'-tJ\_\JJ-'-C::;_?_~_6-=(U__,_jl';_):;..________ TIME: ---'/:....:::(a:...:.../-=-~___ 

Final Low Flow Sampling Settings: PSI: I Q ,'") Charge: __16_. .._ _,s=ec Exhaust: __/...:::.:l_ _,s=ec 

http:vi&="'7.48
http:Blt<e:ld.cr
http:3toDc\o.rd


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: _1:_ of __ 

'···-·---....._./ . 

Project No.: I0 0 "S' q2. 4 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (IJS/cm) 
Stabilization 

Limit +/- 0.3 ft Low flows 1L 
3-vol =no limit 

2 tube val or 
3well val +/- 1C +/- 0.1 +/- 10 

2. if'.o 
+/- 0.2 +/- 3% 55 

.-ll '12 1'1Lt5' l1'1.D6 i lofl i'l7_,0 r7 .<'60 'l :11 ~(6 1.91 ~lftf /,.<'1? 

f'i C) 1 iOt:)}10 /. t.? 11 19 3.. 0 (1.'7fj 1n~ J-ICl'i i . 'J I t1-lflf i 't>io 

I <;?09 \i 2.. .44 1,w'l ;1.13 .. D 1.5! q,{og QiCf.9 I /Hi (/~<It/ iA8 

\820 ! l (1 ' tJ i.'t~ ;;23'3.0 1/1 'iS ·1:10 ·11~.,&: I. '9; b' ;;.4t_f I .31 
\)Q.\{ I¥?) I 

l Lr:>Oto 
I (p II 

llq ~ 
Lj~.Ct,f( 

?o.?3 

/. :? ;l 
-

CJ ~ t-. a 

153·0 '1 ';?,i) 

(}r:Jif.. 0 (/. L/Q 

J58.:15" S1.'51 

1.~6 

r. o·~'() 

'1,&,7 

,A: 111 ':L 
·( <.( • .3 

7Cf.5' 

LCJ'l 
5':11 

I 5'1 

:24!f 
iJ'J 
toq 

f, :8 
<O.l.PI 
/) I J::) . l9, 

1)·-\2 IloilO 53tfa 0 /)0 ?(pJ_·):) ~.Y r 1 .io(!) '?q.L{ J, 15" I f!J I /.fi3 



WELL SAMPLING FORM 
Page: -f- of\----

Client: _,}_~,.,.0"'-'11""". ---'---1-:-+--"''--'--- Well 1D:Project No.: ------- sa,=·"-~-'1-~-'W-'---=- j11M ()J~(/Jb 
Task: b. (lj. 

Measuring Point (MP): Level (WL): -""""-"-.L-.J.;--7->-+:----"--"'='-'=

Sampling Method (see applicable calculations below): Lo-w ..f~j(J/ Device: -""-"-"""""'~1-"--"--'-~""'-"-"p..:t...!... 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): ----'d"--'··...,_{,__,r__._7___ Starting PSI=(% WL + 20): ____,_/_,'5"'--.~=--~
Tubing val = 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): -----'-"ft""'be""'lo~w~M"'--P Water Height (H): ----""-ft=be=lo=w.....,M,__P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gallft, 6in casing= 1.469gal/ft 


STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gai oUt (~S/cm) 

Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3 well vol 


15'~5 'l.ll -'11 g'e_.,c.l-1 r Lit",.e., 


I5Lf0 --:Jln. ?'7 J ! o~s {{,60 _'l5!L Q,'J- 010 5?'( 0,5( 
1£7 5o 'J??.~r;; (} 17. t~ 3Z5 /o. 9fo 7r ¥7 /1),/ OtO 3'7/ (} ,f;·t; 
(Lvoo 2-'77. 7Uf 056 ·7..") IC.:S7 "7. Lf'4 l?. :2-. o.o4 ')I.e::. 0~31 

' 

i(niO .·2-'1'1 ... •b() C'. lf .:J- I"Z- I o (f5 {.'-lr f(). 1f c5,'SI ~ '7C) a3·~c 

.l/o-d_O 2,1'1.$' ·t:-t U.o I (.> ..55 7.lf1 (<) o:c..:)~ ?IO~i ::::s:' \ , 

/[:]5 ;:)..77. 51 Ol/I f1.0 Jo. 'la lZ'fi !21% iJ.or 36'8 O,ad· 
/{,30 r;??r ~0' Oic/J .~;)...0 /o.'73 7, qq '/, 3 o.u~ 369 6/9 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(!lal or L) J!:!S/cm) 

lb30 Q'77, &J O.GO ;) () ,6 /(},'7~ 'lrr 7.3 0,0( 5~q () lC/. 
SAMPLE ID: __L...!,/cx'-U.r.:..e.7 ___ ___.5==----=b___,w.:::::....-L!Vl--"'L-n+--Jr.t.:::v_.::.e>....u'd.:.=...:,~_ TIME: _t_'6_35...__::-u~·tyf_-
Final Low Flow Sampling Settings: PSI: dOO Charge: _,_(_?-'---""'se=c Exhaust: -1{-+Z--=se=c 



WELL SAMPLING FORM 
Page:_{_ of-+ 

Project No.: . Client: ,JIIltJJl ~i;t4{n · Date: 5-'6-[J, WeiiiD: /Vl;Jti/{AfrOJ-.'7 

Task: .Field Crew: &. ~/ Sc~A1f~~ L_r hd•:}j /!{ [}ca/lt1lf{. 
Measuring Point (MP): Gr~/ /);.st /"!ater Level (WL): {/ /() ~, ( tJ' I ft below MP 

Sampling Method (see applicable calculations below): bl!J/ ·- Fbal Device: tJtJ.Jw/AL~frryr.o 
Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing + vol pump): ~7"--~-,9-1---- Starting PSI = (% WL + 20): 7~ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ___---!.!.ft-""be.....lo"-!Jw,_,M"'-P Water Height (H): ____,..ft...,be....,lo"-!lw'-"M"'-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal!ft, 6in casing= 1.469gal!ft 


STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol = no limit 3 well vol 

f?tr f'wAf' chi 


l?JO !ri1,rq' 'fMjnq,!J q,(/) 776 ~7.'0 9,.50· 71/!?' /,I 

/?;)3 Io~ 10 1 a. ,ovv '7r 9~ '7,/~. ·7J.,!J- ttJI /079( '07 


\ I Q,(}J c:G "'.'-\!?a't 7, ) 7nd 7,(7 73('7 3/7{ !o '&t( 

11'?3~ 'i6lf.Z.\ )?~D cz.rt ?,<? ?3'. 'ff :;5'<~ io'Y4 d ·~ 
'7 c::,-::,\ '1 'S~ ( D\.,\. 2...'2_ 

0 .~.) lc.r 7.1~ 75.'' ·~ .. TZ~ /c5<f '<.._ O.t·{ 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific T~rbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 

/73'6 lolf. 'JJ, O~fn{; ( { rt; 'l.r~ 7J~ 73.q 3-7;) /c!(j;) QL( 
SAMPLE ID: /d, 05 (;, lA) .M.J1l;J0 a?- L(/F TIME: (l_t;5 

Final Low Flow Sampling Settings: PSI: fl S Charge: __b_,..~_·--"'se""'c Exhaust: /0 sec 



WELL SAMPLING FORM 
Page: _j_ of _1_ 

Project No.: I00 J. 4 Client: !Vl o r)~'><\tlt(> · Date: 6 ~I~~, \? WeiiiD: MMud ~0:::1 if 

Task: Crt() ScJ ow\q') (\ Field Crew: --"'e~''~-''fwlt4-l{('"":')!!j'f-'t-l-"'\3"-''':..!.D~:""'u""'k"""U..c::kllr----------
. I .) t ;:; ~ 

Measuring Point (MP): '(Trt,:;J, '01jc Water Level (WL): _ ___:::;,_,;_-'-------'-'-"'='-'-'-"-
01 

Sampling Method (see applicable calculations below): ----'L=··t=Jl=.d'--"-H--'I..:..o_t.•~_l___ Device: -"""'"""--=->-"'-'-'-"'----'-'-'~,.., 

Low Flow Sampling ,,, ~ 

Minimum Purge= 2* (feet* val tubing+ vol pump): --'w"'--'-',<t'-L___ Starting PSI = (% WL + 20): _ __;;,,)__~-
Tubing val = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ______.ll.ft~be~lo~w!...UM""-P Water Height (H): ____,!.Lft""'be"-"lo"'"w.....,M..._P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low fiow s 1L 2 tube vol or+1- 0.3 ft +1- 1C +I- 0.1 +I- 10 +1- 0.2 +1- 3% S5

Limit 3-vol =no limit Swell vol 

11 r'i L? S:l ?:> D. to ry.oe+ '1to3 JCF/.:2 q.~(o ~)q 5 f) \ 

1\ .~.c.t &i 5..~, ~ on3 -~~?5 'i\'.ltt ·1.40 ,;{ ~i ~~ ~ y tc 5go 0.<1 c! 
I I;{ q ~6.'15 D.'¥6 'l. ~;o q a;;, 11 3'{ ;;! 05'1 '((. n ;)~:;<9 a.fJO 

1134 (f) 5 •1 ·~ 0 .{v() I I :>0 ~.Il-l '7 38 ;;t o.s. a '1 I) 6'~ cf</ 

113{1 · eo r;'7 to 0.'10 I:;. 0 <l,;;.o ., .:~·n Jo.3 4 '7. S£1 ~;.30 f.() I 

II'Ff <o5nJ. 0.50 lq.o iS Zt 4· ·1.Lll ;.;:?01,'~ ~' :;;~. 5;<9 [), {,~· 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

r'r"
Final Low Flow Sampling Settings: PSI: _;:_D~,J__ Charge: _ ____;:__----"'= sec 



WELL SAMPLING FORM 
Page: _I_ of __ 

Project No.: /OOJ>q)lj Client: N.tH'l'iOV1\D . Date: Well ID: MHI!v ~ 61(1 

Task: G"-IN SowqJh n~ Field Crew: ~! "'{uunj / 12-l'k.:t.uw.a
1 

Measuring Point (MP): 6-r~l.- ~ 01 S'G Water Level (WL): () 0 · I 3 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): 4- 30 L Starting PSI = (% WL + 20): _ __:::.3_0----'P--'>'----'--1._ 
Tubin~ vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ____...,_ft=be=lo=w-"M!!-P Water Height (H): ____ft,_b=e=lo=w-""M"-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3.785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

_(gal or L) (JJS/cm) 
Stabilization 

Limit +/- 0.3 ft Low flows 1L 
3-vol =no limit 

2 tube vol or 
3well vol +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55 

Of'/ Y' {)O ~~- 0.'1 <;?1'3 T3L{ Jl76 to 7 (JJ;Q 555 ;) 1'l 

0~53 

0% :>'t: 
;10. ,)3 

£}0~7 

D o?:, 

0 ::<3 
I to 
J ;;5 

f).i.f) 

~ :2 5 
'?.J~ 

'"1 <~() 

Jf){o. ~ 

Fl ~;' D 
" (o:;:{ 
0 ,)f1 

563 
6>:3 

/JD 
(] '?8 

0103 Jo ;;;_if o. 13 d'i C611 '1 Jo 14/.lo ltJ ,4c( 653 I 3 
CY10$> . .;? 6' 3Cl OJ t./.J.o ~-00 1.JO i ::f/=t tf &.4 55_ ~a 0'12 

0'-'J I :3 ,~10. 3d2.. Q.:AA 5.3 '6' 1(1 '1 .J_O L52", I (o ;J/1 E)64 0:14 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Temp pH ORP/Eh DO Turbidity 
(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) (NTU) 

Final Low Flow Sampling Settings: PSI: _ _..::.__ Charge: 



WELL SAMPLING FORM 
Page: _1_of ol' 

Task: GW )CX-I'YI\)h'f\Cb' Field Crew: _ _,K""'~--'~-'-"'Ol..,..Jfu..'C.,_3-+\-GI.L..o...·\1"-"'l'""'w""'-';\'UI""'"""L*h---+----

Measuring Point (MP): Gl"ctJ 015c Water Level (WL): ~·...u:::2,...3~,:;.!.:iO~'----'-'ft-"'be,lo=w..!.!.M..,_P 

Sampling Method (see applicable calculations below): -"""-l..!.~~L-!..l~lf<.-- Device: l~lod.clev \1J mp 

Minimum Purge= 2* (feet* val tubing +val pump): _...J/'-'--0~........3"--=i-__ Starting PSI = (% WL + 20): ----~ 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): I 6 r:;· ft below MP Water Height (H): 2 .5 .. I0 ft below MP Casing Radius (r): ().(fofoitJ1 ft 

131~ . ·o ~., IJ q•1f'71 L
Three Purge Volumes= 3*[Pi * (1• H * 7.48]: 25o · .JV ~t\ r 1• -mtt- Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ , 6m casmg = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ss

Limit 3-vol = no limit 3well vol 

·~ 122.1 ;13 '33 ·- O.Lf- J~S1 1.Cl1 J3(o.3 5•1f lifO ~,13'5' 

il~D Js.lo~ 6.GI 5.0 Cf' 1'1 •f. 02. ;;)'5<P.if· (), 10 /33 /.'73 
I2?>1 31· Qt1 OZ.l'-1- JG..D g Jb '1.1o() . 2)5 tf 0' 12- 1:'3>3 /.. J9 
12 y 'l 311' 3:2. ~.oo 40. D Cf.JI ~'1.1,;,2 ;;(b).lo :) 0 .It{ /53 0. 56 

1z 5'~ . 4'7 llf I .~t <oo.o CL ;23 1 ~o( ;< :l(o 4 ().;;<? 133 o. 54
t3og G4.33 ~.oo Y>'O I oo q a:J '7.c-53J J9.'3.'6 6' ).,;) 133 (),if/ 

13?3 to~. v~ ;?.oo HO.oo q ~0 1.60 ~19 .9 0.~3 )33 0.'30 
1333 ~I .00 :;;.oo I fjO. oo q.ICJ f/ .50 ;?;{j.J 0 40 133 Q,3(o 

13Lf5 r-Jij )() ;1.oo 1.60.00 '1./(o 1.51 ;; fl 5 o.tfo tS~ 0 ,1.{;1 

1353 '6'-l 10 cQ.oo /'1 0. C() q '14- '7.5J. ;< ll.o .'7 o._'3,o J 33 0 .:Jc:'<( 

JLJo'-f c;o.ct5 J, SJ 19/J.OD 9. /I '7, s</ 'J.Jt.(,s; <).q; /33 o.43 

1'-f/5 CJ7. ?fb /, g} Jto.oo q,/17 '1 ' c:,_') if ;;(I tf 1 0.317 133 o.3cr 
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 

/)..!'+ J~/;2.40 (. JO 3s·7. 5 CJ 6 17. /ul o (), I !5. 0.('1·7 

TIME:_...:..../=()_//.o-'-----

Final Low Flow Sampling Settings: PSI: ! :;;;, >" Charge: sec Exhaust: I L'..~ sec 

if:. 4fte,mp~-td Iocu~Row dm.wdoLcn IS·.7L~) entovt()h:'.reci l S\.0\t-cVu-cl +o %rc.trV:I.('C~ ~(k9£ ~:fuoc\1 

http:J~/;2.40
http:14-'7.5J


WELL SAMPLING FORM 
Continued Stabilization Readings 

Page: _1::_ of _b_ 
030# 

Project No.: Ioosq14 Client: /Ylon)'l.lntO Date: 5· -12·-12. WeiiiD: MM\.A)-~
? 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or 

+/- 0.3 ft 	 +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5
Limit 	 3-vol =no limit 3well vol 

14~1 /D3 .90 /.07 Q?O.D 9.11 ·1.5lo t?IJ .0 0, =!:>J.. 133 O.fY7 
iLl~~ /10.15 1,~..1 ~50.0 q .ott- 17.?0 ~ItS 635 13'6 0.53 

14 50 !16.'7 5 'f.tt/1 11)0. 0 q .ILl '1.5~ ;:210.3 0.52> I ?J'3 Q,q, 

I '50<6 I d. I. 0 J • II t2c10,() q.J( 1x;q :Joel. 8 0.3'1 I 3 ;;(. ()_{;,5' 

l5JO 19lo:13 I· e1 3\0,() ('i .?3 ·-r.csq ;<o6:1 ().'3'7 13 ;;2._ 0 .'1 ;)_ 

i5'3'l 1''31.~b t.lo't :3'3b,O q.;?( 'l.':A JOIP. 8 o.5'1 13,:2 0,'/3 

_DP-.t I 5'LJ<o 	 1'-68.0 /.1.{3 350 b q 'J1 1.515 'do'l./ 0.43 13 :;l 0.<11 
L{o. n 3S/. :; cf. (oO :·1.l£Fl /0{,'7 '3.3'5 (J. qc:lld01 /53 

I /J./4 4;1 4o ;.;~o _8 5'7 s q.5~0 :1.5fJ6 I D ().'67 ;!J·o (J.tlr/ 



WELL SAMPLING FORM 
Page: _l_ of _1_ 

ProjectNo.: __io_·o_'6'_q_J_Lf__ Ciient: Mon'Jec'()h>. Date: o-H-Iz_ WeiiiD: MMvv'-031 

Task: &w Sr-<VVI()I' ~"'"~£}, Field Crew: _ ____,_()_'-'-.Y+o"""·=v'-'-'-no.""T-:)~B"'""."""'O"-'o""'w"""-'-'~"""'"':T--------
J . , 

Measuring Point (MP): &ru.'-} 0\ '5 C Water Level (WL): <i'5 f7 .(o 
11 ft below MP 

Sampling Method (see applicable calculations below): Lov..) Hov.l Device: 13\od~ f'amp 
Low Flow Sampling 

Minimum Purge= 2* (feet • val tubing+ val pump): I 2 .'l I- Starting PSI = (% WL + 20): __(s;.:::;,_:,~--'-P_S_I~ 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling (IVA) 

Total Depth (TD): ____.ll.ft~be~lo~w'-!.>MC!!...P Water Height (H): ____ft'-'..Jb.,e""'lollw..wM"-P Casing Radius (r): ____ft. 

Three Purge Volumes= 3*[Pi • (' • H • 7.48]: al Required Run Time: - min/ hr 
H=TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (~S/cm) 

Stabilization Lowfiows 1L 2 tube vol or+1- 0.3 ft +I- 1C +1- 0.1 +I- 10 +1- 0.2 +I- 3% ssLimit 3-vol =no limit 3 well vol 

12~ l( ct~l .'1 B - 0 .. 5 I/, Dlo ·?.CfCf /'7/.'-/. I ;),f5 ~ol> 5.14
12-53 2)1.~~ a. i-5' /•15 9.t.JJ( rf. '{5' /'74.8' ct. loe Jo'f I .'i51 
"2 :SS? ~'/. ~~ O:lo s.as C].0S '7 ~~ 115.1 ~ ..?0 c?o3 /.oo 
1:>o3 (Sr'j.~~ Q,5S ~.00 q,1D :,) 171f. '-/ <6 Ol /Joa1 .4C.' o.so 
13 08' 31.90 0' lo(o IJ. 30 9'75 1.41 /7~ 'l C6.0P:: ;?O d- 0 3~ 

1313 ~1.~r1 0' lot!- 14 50 9.0q 17.5~ i'7 3. I rr .9 '7 ;(oc9_ O.Or:'i. 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (~S/cm) 

131~ r7x9 o.t.t/1 J¥.50 CJ (gq 1.t5.2 /76. I '7 /1'7 ~OJ. oor 
TIME: --+J~3:l-Li-~"------

Final Low Flow Sampling Settings: PSI: _f_O_D__ Charge: __I~-----"'se=c Exhaust: __i_:J.._--=se=c 



/1 Lj 
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WELL SAMPLING FORM 
Page: l__ of_]_ 

IOD 0 Ci(;{l{-·Project No.: ____:.__o____ Client: 

Task: u!JJ S:ovvJp(iVlg Field Crew: P.yuun.9. ) B U.JU..)tt.% I 

Measuring Point (MP): Cr ro 'I Q sc Water Level (WL): J1.lf0 ft below MP 

Sampling Method (see applicable calculations below): <;. \n1{1cX:•rd ~'(L.cv'CjJL Device: -p._{vvJp 

Low Flow Sampling (tVA) 

Minimum Purge= 2* (feet* vol tubing + vol pump): £/. f? L (Nft) Starting PSI = (% WL + 20): 1 (NA) 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): (o? 0 ft below MP Water Height (H): /9 1flo ft below MP Casing Radius (r): 0 · ft 

4:>.S4 3/'1 . I "?II 'l I L 
Three Purge Volumes= 3*[Pi * (2 * H * 7.48]: (~ 6 · · 1 <J C? I ::::>'Tot· gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, ~in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


(Qal or L) (IJS/cm) 

Stabilization Low flows 1L 2 tube val or


+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5Limit 3-vol =no limit 3well val 

iO 1):J I '1. w(? (). s·( IJ. ~:,2 '75'1 /(Y{Cf G:1/ 141 3c(J 

JD 5'7 1110 o.o<? 0:7b j 3. S?3 '7.45 ltY75 5. 15 I tf:J ::J.t./5 
I I ()J ~;) \:l (o 0 .Cfb 5.50 0 05 '7. 3;1 1o<-J. ro (:;:3?, t.f .:1 I 8:1 
II o ;1,'//"l~ ;;z .(1 0 ()O oo (o.5rt 17.J~ /01 f6 0 45 ltf( 0 G]Cj 
~f,y . 35.11? J .'d:fo 1./0.oo (p ,tf ~ 7 30 /o?.o (o.'14 1'-t/ 0."}0 

.~~'·'1 4:118 ,;-r~0 <co oo 0.45 '7.30 /Ocf2 (o 10 14'1 0Jy' 

.~~·( t~9~ tfI ;) a;;! ~o.oo lo tt5 '7.~2 /05 5 &; I}_ /4 { I oS" 
)~f,'( ~5\o 59 () :YJ 'oo. oo (o tf(:y '7 B~ I 00 ;;;. &:7J 14 I () ·15

Dt.,y-~ 
lo5·:~ ::so. oo - /06.56 '7,i'f- 1 5(1 0'7 ° '6 <if .r-J 0 /J~ (],5( 

/05'6 3.;7.31 /. i2 :;< I D(o (o0 {Jl. ?;if ~~ '14.0 •77 J I ;;z (o 3,07 
7·35 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (IJS/cm) 

/05~ 3~.31 i ;)SJ.. /Ob (p() (o.Ylf 7.35 7'f.o 17.71 i :;{(o ·?J .. ovy 

TIME: __;_'I_O_J5_.·____ 

Final Low Flow Sampling Settings: PSI: 60 Charge: _.:....;;) ?'-.)_.=se=c Exhaust: --'-'1:;(::...;·'---"'s=ec 

(0'5 



WELL SAMPLING FORM 
Page: _I_ of d 

ProjectNo.: JOD'f?C}')lj Client: Monson±o ·Date: 5-1'1-12 WeiiiD: MMVv-003' 

Task: GtA.J So.r1p\•tll) Field Crew: (2.~0LtnJ IB,Oou.-~ 
Measuring Point (MP): Crn:tt) p,3C. Water Level (WL): II, 55 fl below MP 

Sampling Method (see applicable calculations below): Smrcbrd Waf Device: Bk<AAV 'Rtmp 
Low Flow Sampling ( l\Vt) 

Minimum Purge= 2* (feet* val tubing+ val pump): CJ. 1;1 L (NA) Starting PSI=(~ WL + 20): :2 W P..S I /NA) 
Tubing val= 0.03Uft, Bladder pump val= 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): \SO ft below MP Water Height (H): //.55 ft below MP Casing Radius (r): O./tofo1 ft 

Three Purge Volumes= 3*[Pi * r* ~'!·i~48]: ;) '7r13;Q I f j16 '}(; ..a L gal Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(aal or L) (uS/em) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 fl +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5

Limit 3-vol = no limit 3well vol 

14 !55' I/.CJ3 ·- 0. 50 /0 ''14 '7Sio J5Y.lo (o, Lf. fo 443 a.o<t 
) !)()D JJ_J'5 ().c£ 0 .CJ 0 13. {g 7.Lfg gl),fo. Q.OY LJ{)CJ ,;(. 3 tJ-. 

IbiD /1.)(5 r2v~o.c. r> ;. so /(o.7~ 7:11 32? .~ 0.9~ L/30 Cj.5J 
)5;}0 11. CZ5 !?.llj)-f1)DD~- ;;.oo /(9.,i5 1. ~lo 33.5 ().5;:2 4/23 /1.10 

/5'30 ·/1:~5 ov ,()-.1(5;0 p c2-50 1/.o.Of '7 .1'7 !j.o/. ;)._ D.O/~ i/09 /0.5() 

* /6Lf d If. 9 Q o.os 3.0 /&.3~ g.O! (JS.I 0. ?.if- 40tf //. (p() 

ard i(ooo ;'-f.Qf{ - 4.!50 ~.00 7:1(o <zo.c+ () .I I 3Cf'f.o lf' 51 
(). _L{'lriDD5 i8.0I 3.10 'J{).()O ~ -lof 7:1o 7'?,'7 o.o 3cU.o 

fw I0 _:<·Q-~6 I .gJ L/0. 00 (~ .5\::~ 7io& '717.~ 0.02- 30£{- 5..'-1-fo 
I0J. fo ;)1 ,65 -1.00 too .oo (£ . r:) D 1-f.(?l 18 _)._ 0.06 32g 5 .. 3/1 

iio3la ~-)l .Ol ;;< .oo ~D.OD IJJ .4 q 7-&/ '79 -~ U.Db 3~ 5" 5.3d
i(oi/-0 33 ~g> :J.oo /oD·DO i.o.5·o 1&'J ~0.6 0.07· 3~;) 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(aal or L) (uS/em) 

1'7J.fo 3Lfb5 100 ILf:J..D {o '70j 7. ~;r~7 ~&4 O.Dq 3'71-- '1 d. ro 

sAMPLE ID: 1ao 5 &w tJ\ Yl Gu o.s>5 (u, r-:) TIME: (7;)(, 

Final Low Flow Sampling Settings: PSI: ! ;;)5 Charge: ?f sec Exhaust: /1 sec 



WELL SAMPLING FORM 

Continued Stabilization Readings 


Page: _!3_ of ___!i}_ 

ProjectNo.: I008''1:2Y, Client: 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (~S/cm) 

Stabilization Low flow:;; 1L 2 tube vol or 
+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/-3% S5

Limit 3-vol = no limit 3well vol 

1~51 3'/,5¥ 2.oo } JO.C6 tu.{o3 '1-wO ~R-~ 0 .. 01 3t::>O Lf' I{Q' 

105~ 34 ,(of O.?JJ /J t./ ,{) (p .'1;) 759 \}3.4 (),I/ 31f ~1 .83 
/f}D I 34 .t_,l D:l5 /1'1. 75 (on f 7 ''5Cf F~.'-1 o. l;l '317 3.\:.0 
1'7D0 3L\. (o\ j. 0 5 I :J>.O V1) 7.00 <J~. I Q. /() 3fJ<o :3 .~7 '1 
1111 3Lf. ~5 o. g(o 1~ '1,3 (p.&,b '7. ':) '1 <t5s.q () '(b 315 3.01 
111(:; 3Lf.f]q o.CJcr I 3/. '75 V12 1 {a·( ~!5.~ (5. I;( ?/71.o 4 50 
/'?;}_( 34. b(o /.05 /37,0 (o :1(o 'l.b( <?5 ,if. D.t;t 316 4.7fJ 
If'/(}~ Y-f .co5 ;.oo /l/J.D le.?q 1.59 '?to. L{. 0.0? 37'{- L/.;) (o 



WELL SAMPLING FORM 
Page: I of \ 

. -- -

Project No.: I0 0 ~ '1 2. '+ Client: f1 ons em 1-L-> · Date: 6 ~ 12. -I L 

Task: 6W &etm(:?\ln:::J Field Crew: Q-¥N ~:~ / 6- Vo1 tll'l Q,'-( 

Measuring Point (MP): ___..:.b...:.r.:.::Ct-=--~.,_--"'0-"l)c...:c:.._'______ Water Level (WL): __luO.._,.J.q..!LlcL!'_ ___.!.ift~be~lo~w!....!!M~P 


Sampling Method (see applicable calculations below): __.!;::.L_,_o""'LA>:::......~..B-"o"'-'">LV"'---- Device: 


Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): __1=-o--'....:0_._L__ Starting PSI= (Y:z WL + 20): __{)_·....;lo;__:_P...=;.5_1~ 
Tubing vol =0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling (AJA) 

Total Depth (TD): _______,_,_ft=be=lo=w'-"M"'-P Water Height (H): _____,_,ft-""be""lo=<!Cww.M'-"--P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * r * H * 7.48]: al Required Run Time: "- min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol {C) (mv) (mg/L) Conductivity (NTU) 

(oal or L) (uS/em) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ss

Limit 3-vol = no limit 3well vol 

oq--gq Jl- Olf. - 0.0 '1-.2~ rJ,qtf. ';):?4.3 'l.;;t'l ~0(1 /,37 

OC)44 1/.0q 0-~ 1. to 'l.(o( 11. 2.2' !)'i( 53 '1.~'1 ;lo<t- Q.o3 

01l.{Cf /(. 1'7 o.3b 3,.1.{- ·1,r:;o 11.;J.I ;2?'5 ....i ~-q ( -;}0'-/ ·3. ott 

OC!S't.f- IL~$ ().L/2 5.5 'l .61 '7- ~0 Q~l.{ 3 q _,g 304 1.4/o 
0~5'1 II ·.;;1.0 O.Lf. '1.6 'I 'ry £1- 'l.:Jo )251 ~ g_lt3 ~ 6(1 0 .'61 

jOOlf fi.J.i o.t+ q ,_') '/.50 1 . .11 ;JrJq, fa <j ~ D ,J o(l 0-'5lo 

10 (> q 1/.;zl 0 .l.t 11.5 ry .12 '1-~.:.;1 Q'7g. I <i.< 14- ;}6'/ 0. G.-3 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L} Conductivity (NTU) 

(aal or L) (uS/em) 

looq i I . ;) f 0-'+ 1/.~ '/,S~ 7.J,/. C1 'If'. I <?.71{- ;)0 1{ 0(£!3 

SAMPLE ID: 120 r:; &W M M W 0 '3 4 - ( i 12) ·- ( Ll t F. ) TIME: _ ____L.!>/Q.L!()L<jl---

0Final Low Flow Sampling Settings: PSI: ?o Charge: -------'$(,_---"'se""'c Exhaust: __--li'-----__,_,se""'c 

http:lo<t-Q.o3


WELL SAMPLING FORM 
Page:_(_ of _r_· 

______ Client: /11.a.a 'JHtfp · Date: _!;~q-(").._ WeiiiD: JY!fltllj---o:g; 

Task: Field Crew: 6' DeW(] ev li:r ~~hddl 
, · I ;0CJ'1Measuring Point (MP): t5 Water Level (WL): (} / t 7 ft below MP 

Sampling Method (see applicable calculations below): lou/ //ow Device:. 6k,Jch.r/k!6-ocJ.:P/I
J 

Low Flow Sampling 

Minimum Purge = 2* (feet* vol tubing + vol pump): --~-f=J....:..'=3_d__ Starting PSI = (% WL + 20): _'.!.,:73=---~ 

Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 


3-Volume Purge Sampling 

Total Depth (TD): ----"ft"""'be,lo=w-"'M!.!...P Water Height (H): ______!.!ft'-"'be=lo=wc...uM!.!....P Casing Radius (r): ___ft 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 


STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ss

Limit 3-vol =no limit 3 well vol 

;:~b(J? PwfiiV(l or 

i.:J5'~ I0c, r.'6 f,o lql({; ll_o3 ;s;c.o 3rtt:; /;.51 OtS7 
t;J.57J /O!ij(/ (J!O ;].5 '8: 8'1. !o.S1 /i'".f fl.() /:J?t?-/ o ..~s--v 
,303 !{J(JJ(,} 0.@5- 5. '?~; i<K, /0 6"1JG lo5.! ~.';;('! /3!t:l 1.15' 

1/Jo·ts (lOb., IS 0,37 s,;o fl. 'li h.$7 /'11!(3 a,;J'l /:5/5 O,'fo 
/51? (0(;, lcJ (}{ 35. '70 7J.~( 6.g'7 /91(~ Q..d..J ./3/Y 0.17 
!3T~ lo5 (£ ()35 ~,5 ?).~1 t:t?J /CJa rO :;), a_,~ ls;::;; \) _)Lf 

' /3 d-.3 (ot;J~ 0. '10 /0, s 'if,?q fo.~1 /1;) J; ~ :i3 !.3117 0 I.I;J 
/5'J.S /ot; /7 n.?O /;;<,(j 'i lq I ~.rt (f}:;, '5 ~-=i .ao /::t;'7 11),:37 
!?~3 /05,/(;, {) '30. /3,_0 81Ct lo/ti7 rq:s, 'I ~.a1 /3oG 1(), {/ 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (~S/cm) 

!333 /&r-t;, 10 0.1) /J. t; ~r/}( br<f7 1!/3,1( ~.d( /3{;(; O~U 
!~os Gtv J1111'1Jo3r; ---u/r (Jtf'f_ 

Final Low Flow Sampling Settings: PSI: ~0 Charge: 0 sec Exhaust: L sec 

SAMPLE ID: TIME: 

':y 

http:ft'-"'be=lo=wc...uM


WELL SAMPLING FORM 
Page:LofJ_ 

Project No.: _______ Client: (11/on S/N!l/a 
·. c;, w~ <C.?r~J'V'.4d~.y. Lr ~ Task _ ./!Sr. Field Crew: -=~--"'-"'-....~..+-""-t--f-~!.......:>..L...!oa.=.:..-'7'-T-------

Measuring Point (MP): _G_-..:.../rR-+y--d=-<-~S,....I\._,_··______ Water Level (WL): ---''-'--'--'-'/~._3_1 _ _,ft=be=lo=w'-"M""-P 

Sampling Method (see applicable calculations below): ~./.~r4;[.>L•/----L.-£-1-l!v""·ru:l£____ Device: 6/aJd~r /J;:·Ityz.f/J 
Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing + vol pump): __:.?).:...-_/6-'-.___ Starting PSI = (% WL + 20): ___!7_C__~ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): ______,..ft""'be""lo<.l'w'-"M"'-P Water Height (H): ______!ft'-"b,.,el""'ow.wM!!.!....P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (' * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flows 1L 2 tube vol or

+/- 0.3 ft +/-1C +!- 0.1 +/- 10 +/- 0.2 +/- 3% ss
Limit 3-vol =no limit 3well vol 

(t; t;'( , tv111f' rJf) 

(t;r:; h If:J (f' rs q, '7~· '(,co ~r;,·7 ' I/. ot L;o,~ ~?./ 

;'o/ lid. .!L,. utLfO 3.o ~o5 ?,t(( s~,r; r;,,,~ 7/}6 ();ff 
tf.~()tf ·tta. tH'I c;· 0 ?J. '61 71{1 "c;z r 7,5q .seta 01( 
}, f,;< (t;J.,·Ic.r O~L(S lSlJ q,:Ja rl,t(L !!J.d. '133 3'10 10,3 

"'"' ,L, [ llt/l L!6dd- If C:<. t(S I ·1:::7 tf-il::d -tG' _fw; lril.~ ·/s~ L· ' 
l&c50 I 7W"J..,tl ~/) 

rras;:).. Ita. t)o 

~ 

t (0,0 8:'fq Jrt?B &o<)/ 7,7/ 38ri (),9 

~~:(j&? 

1~37 //()Cc, I')5'1 f'70 ~rzs;~{),.5() I~. [~~ 7-1~ /ar,.s- ~5?7 C:J 
ffo11 Ill (A I/?' O,fil /~,(J 7}.;:),9 1761/' /,;(( ~ 7,5?) }:l O,b 

Continue stabilization readings on additional pages if necessary 

FINAL, READINGS 

\
Time Water Level Purge Rate Cumulative Temp pH ORP/Eh Dei Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) • (mv) (mg/L) Conductivity (NTU) 
(gal or L) ' ' (JJS/cm) 

l0Lf I ll-;(,{7' 0,50 l~ll co,c{q Z.iJO 6!, ';( Z5t 31!3 O,G 
SAMPLE ID: /({ o~; &w fl&1w O"'=fb ·-1),/f TIME:_O~~~=q;::_·~-·_·--

Final Low Flow Sampling Settings: PSI: 1}:5 Charge: _ __,0""'.---"'se,.c Exhaust: ____:.{_O___,se""'c 

http:ft'-"b,.,el""'ow.wM
http:C.?r~J'V'.4d


WELL SAMPLING FORM 
Page: -f.-- of _j_ 

1IJ · J- S'-3 j'l WeiiiD·. 11-'l' 11.1lW-03r7Project No~: .. , Client: ,l"l0fl,5tt/l'{a · Date: ~ ·-' o( tv t.::.l._ _ 

Task: b. (A;, .5aep!C!:J Field Crew: """'D""".~{]"'-'y"""'-L,!h'--=-~V-f-'-+--'----ll-=.,t....L-7'--------
Measuring Point (MP): &.n;;!!t' cb\I: Water Level (WL): (/' I -~~I ft below MP 

Sampling Method (see applicable calculations below): U.~UtJ-~ f!lcu/ Device: b!r.Jdei /J!f/:trxJe/1
v 

'70// J L f., Low Flow Sampling 
- V\jlt -J' 0tf 1WJJM~'As5 Mi~um Purge= 2* (feet'* vol tubing + vol pump): jq,O~ Starting PSI = (% WL + 20): __J.2;__~-=----~-

Tubing vol =0.03Uft, Bladder pump vol =0.5L] 
1 

3-Volume Purge Sampling 

Total Depth (TO): _______!1.ft~be~lo~w'-"M"-'--P Water Height (H): ____ft'-'-'b"""e""lo=w-""M"-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ,-2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal =3. 785L, 4in casing=0.653gal/ft, 6in casing - 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Pur~-Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal~ Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

_(gal dil)-.. (IJS/cm) 
Stabilization Low flows 1L 2 tube valOr 

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% S5
Limit 3-vol =no limit 3well val 

/()(9. 'i /1/V/I't/J cV7 ~/0 39 hai /;:; cl~~ i?J.Y ·-11.
/ C::af5.; 

/ ·,t:;(J ,f c .{(tt hu. ·. {u 1 i,1o -eq) (2.,_ fl":R.-r;), Td (. p ~.r f~ JII 
(t/Wt'!f {.M:Jflt;l9 " r>hJ '/;dJi~ :11 1wy-~(i/te 

1/(CO /a,~o ~-5 9.01 '7.(0 /9Q]. /3l(} .'5 (,_? t:>:o 
ito& (/Q.~a O.lf.~ 5.0 c6,q~ ?,ao 002.0 9,~~0 ~]h){ 7,5j 
UlrA. Ita· t,:3 '. ?) .'3.3 ?JJtf ftriL~· :r'f5 b-b·~f!l JJ.Io iflXJ 


l!C< I (;).~~ (J,'1'f ~9-.,, 
"J 

co.ot ?..);) 9£)1.'{ 'l '11 3(? ::5 5~i9 


/(;)9 tra. t Y ()3'1J lc:JO ~6.S7 7.31{ :Jo'ti 'l55 3b9 "'ft:,rt 

(0L( \ ( c_~(_c2\ (1.6 ~.Cflf ?.Js <._c!:>'"U.,::c. 7. '-fc :?s; :r 'Y· 2.~ 


l(a .(/6 Or'({; dO'}; 1) '76? ·{s'i/(39 INM/q3 9~ol Z3'7 '2ft "~" 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (IJS/cm) 

/13~ /qrbB O.tfl /~,3 9.0( ?c 3 (""'/ :Jo?/7 'l'ft, '55''7 3,5'/ 
' 

SAMPLE ID: tao5 Gw;11}1 wc'>z·.. L/2 ·- LL/f' TIME: ___,(f-.-1-f..J.-r_s___ 

Final Low Flow Sampling Settings: PSI: /@ Charge: ./0 sec Exhaust: (7 sec
-+----~~ ' 



WELL SAMPLING FORM 
Page: _l_ of _L_ 

ProjectNo.: Client: VV\OVf:::C~vr\D. Date: S//(.Q /102- We~IID: \Y)y\N0\9 

Task: cs-yrwYj @0/d- 'fiNj6W Field Crew: EAjfC1€) r ·n:BYGl~:fPVJ . 
Measuring Point (MP): n \ A Water Level (WL): (I\ /r ft below MP 

Sampling Method (see applica~le calculations below): <JI0b \JC\VV'i·p1e.. Devic~: ·-pzvcASJCj \bG 1·tu\t7lnZ),;&~c,t:d-· 
~·wtas ·ttY l > 4;;11 l[~ Low FloiY~~~~~l1u~t on t'\f:cJt1m-evrt +C\\1\~ C\X€Ot 

Minimum Purge= 2* (feet* vol tubing + vol pump): Starting PSI = (% WL + 20): IVI vhor 

Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 


3-Volume Purge Sampling 

Total Depth (TD): _____,_,ft"""'b"""elo=wc.!!M,_P Water Height (H): -----"'ft"""be,.,lo"""w'""'M"'-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: ___min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 


~Wiv\Q w\\ec+«~ 'of:mYe -I\-eq1YvevJ+ tcur~vo \nUt att-ev \Nf\1 \rircJ 
I STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) (C) (mv) (mg/L) Conductivity (NTU)
Purge)~

(gal o (~S/cm) 


Stabilization Lowflows1L 2 tube vol or
+/- 0.3 ft +/-1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55Limit 3-vol = no limit 3well vol 

ICA3o n\A ni.A w q,q7 ld9o.9 1.15 (),;;~lij I Llo 10+ 

oq~ (\Iff n'f A ·~II Cf,(JJ(p ·'It .·J0):-;;;l{ 0~\·~~o,3cos Cl-0/
ocqL(o ~lA n\A 'T[J) /o. &;; I t 19~.\ 1·1f4 b·?fll '7-;.icJ 

it/1Ll0 n 
1 

iA ~\A r-:;{ \ to, lS 'tt lq~, I I. ,Lj l () ,'?:f10 ?J.tf1 
(lCjCf) 'lni 

1

'A h\ A :JLo io,6JD l<fd.Cf I· (ob o.&3o y,fYs; 
I I 

1

'* 

Continue stabilization readings on additional pages if necessary 

Purge Rate 
(gal or Umin) 

SAMPLE ID: --~.\60~· TIME: ----'("""")_Cf......,CC:O=-"==':::..___:::::...:~"""'J"""'6Lll-\f\J""-'f0w........u..f.....::.N-=--=U:::....!.....(g...l...-________ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ----"'se""'c Exhaust: ----"'se""'c 

\ 



WELL SAMPLING FORM 
Page: _I_of _j_ 

Project No.: Client: yY)CrbGWitb Date: co\ l0)11-- WeiiiD: W\\N ~ \iJA (uu+-1 
Task:%?pn~ ao.la ~\lJI61N Field Crew: E.tf~J~Y '6:1?Yt~¥lo~ 

Measuring Point (MP):-:fO G 1()\act ffi%t Water Level (WL): CO 1 \ c-2 ft below MP 


Sampling Method (see applicable calculations below): if)IJ0f\o\Jv Device-:'Vf''((:i\T5\:L4'\-bc.,. 1itJb\~ 
Low Flow Sampling 

o.o:, 
Minimum Purge = 2* (feet* vol tubing + vol pump): \" 5 L 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TD): Q] ,f:; \ ft below MP Water Height (H): ft below MP Casing Radius (r): ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Cumulative Temp pH ORP/Eh DO Specific TurbidityPurge~
(24 Hr) (ft below MP) (gal or min (C) (mv) (mg/L) Conductivity (NTU)Purgel~

(qal o LY (J.JS/cm) 

Stabilization Low flows 1L 2 tube vol or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/-3% S5Limit 3-vol =no limit 3well vol 

i~l\CO c;,\S \x_rJ\\\1\ rn 1Yc71e. 

t·WLI 0.~0 o.oJ?) b.·l~is 
\ CIC/1 s.ql ()' 0~) II 0 \'1.?>(9 :* Qfi.B Q.3lsJ \.S0l4 jS,cd.o 

1'31tJ t:;,Lj() 0·0?) 1.. Lf 1s.fn iit rO..::Sl' l lrSS I.LJr~ l9 ·lu'1 
_l:Q\Ci IS.SI Q_, 0?) 1.~ 1c:,,·11 Q(c~l',:;? i.b1 i .'ts;l LJ ;;)OI* 1:3~~ CJ c;~;;l. ().ocr) a .. Q I c;. Lo5 QQQ,I o.wh t.qcjq Lj,L)~ 

i ·2JQCi 5.SS 0·08 d•W \~.59 '* ·%- 0(\\ I q b·W3 \ ,L\ 50 Lf,3CJ 
I~?JL.i ~.S'O 0 Dl') ?-d) IS .to.'?Y ·-x "dDCCJ 0 (),f()~ \.44lo ~~?\~ 

Continue stabilization readings on additional pages if necessary 

TIME: \ ·:;2?:24 
Final Low Flow Sampling Settings: PSI: c;J 3 Charge: ____,se=c Exhaust: ____,s=ec 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date S I lQ I /d. Arrival Time IDS-o 

Field Personnel 

Signatures ~.,_Q~:tll"=-~------------
SITE DESCRIPTION 

cv:ee 
Station Name 12\aL\C:!C&i 12- \ver b-' \cv\) Vx7 \lard Station Number YYY:STor=t 
Latitude N 4-~?-- o '-t ?J , L( c1 Longitude W {I} o :;)() , ;} l 
Elevation ft Datum NAD 27 Photo Number '"Jo 

' I • 

Site & Stream Description LJCj. S' . \N\c\C QfX- I, 0-- ?:>, 0 1 d£e=f 11 

Ytx;\8{) txJ\\yVv) (vou\ckrs \IIC'>i c)Ya ve 0 

Surface Water Characteristics (color, odor, appea~ance): ~\ \I/V\€vrt \eidtiJ . 

·o ~ . , 

SAMPLE COLLECTION 

Collection Method: 1L bottle, Horizontal-bottle, Swing-sampler, Other( IPfY!Pk}?.~(B>/ Across-stream 

Sample ID: 1~~?.8;~m~:::r al c:J. Sample Time: ~ \ J ;1) 
C?c\VVrD lo. c0 Ilee ftPcl at I7; i IL Lit.) c~-\l@iVVl' \AJ\cHV!- -t\i\Q.V\ C(':>Y~:(y.::: 

I Field Measurements 
I 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample 3 

Check 1 Check2 Check 3 

(0
Time ~~ 

_/ I 
Water Temperature 

(oC) 
 il·o'+ 
Specific Conductivity 

(~Stem) @ 25" C 01 I() 


Conductivity 
(~Stem) 0 35-J. 
TDS 

(gtL) 


Dissolved Oxygen 

(%sat.) rl 

Dissolved Oxygen 

(mgtL) <6· I 

pH 1Jo5 
ORP ~T~j. ~:f:~ /iv(mV) lji-j::~. Lv i h' 
Turbidity 

(FTU) 1~Jo"l 

Air Temperature 

(oc) 
 \ ·JS 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 6 I I'? I 17-- Time i306 Station Number tv\'5\0 \C] 

Completed by:..:::~;.....·_:!.~.,;;;~~¥'~---- Checked by: ________________________ 

·~ .?::>\'clcy:V.Jr Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft L E W J.tt ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 15.20 0.7-1.0 

>20 20.25' 1.0. 2.0 

Depth ofVelocJty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No . Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1.. 6) ~-~ f. IO -to:~t-

t\5 2 I.')() +0-7h 

A.'J 3 f. (oQ +I· 01 
4ttl I .!D -tZ..JDt) 

?J1 5 
1.~ +·L·/t-\ -

(o .~) ?:;/ 6 7-~00 t"?---'·~tp ·y7 +l.tt:f (D
7·:,s ·-;,.uD ·t'Z- ,.t--7:; '3'5 ·~~~ 
8

~3 ·'1.~60 +2>.)0 3'9 +l,qO 
9 

{t> -"0 ~( I,.·l6 +t..:?-6 
':i:) ~~ 

10 2)5 -{2._1-\·\ 7.-t-) fl. "2.>7(a 

t--1 11 '2J (() ·tZ,T)t--- ?-~ +zJL..\5 

?,-f) 12 

2.~ 3 H-2-~5 2--5 +Lql 
1~ 

13 2,45 ~1--':JS 7-.3 t /. &!?-\ 
2-\ 14 '2.']0 +2- -'t6 '1.- ( -.f-2,/fb 
\0\ 15 7.-; ~0 .fl,3'-\ I~ ·-t i:T7 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date '5 I \? I \·-z_... Time I~C() Station Number 1\'\tjTOI ( 

Completed by: c;_,- '--( <?Qc;f'~ Checked by: ________________________ 

-~ . 0 {t:l';)~ 
Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW 1.s ft LEW Al ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8·10 0.2 "0.3 

2·4 10 "12 0.3 "0.4 
4" 10 12 "15 0.4 "0.7 

10 "20 15 "20 0.7-1.0 
>20 20 "25 1.0 "2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

(6:i) 1 	 (o..n ?..qo ·+ 2 '2-i\: 1"7 	 4 2 .A) I 
2 

/ 	

~~ 3uo0 -f t.tj'~ t5 +I. G7 
' 


,.~ 3 3 (')0 4\.f?;S IJ --/-(. {00
4

II '/.,W H-1 ..'~0 r~ +·i.o~ 

~ 
5 

2--160 i-1 .&/?J q +1. ~7 I 

"7 
6 2.Jt..O +1--65 -, tL Z-i -

Co-~ 5 
7 I, q- +1.'30 

~.-....t 	 ) 8 I • '5 -+ o. s4 --
.,.------' 

=~=-~-{ 
9 - 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 7 I Ia I I'2- Arrival Time f£1-/1 
Field Personnel 

Signatu'res.='""'-+------------- 

SITE DESCRIPTION 

Station Name ___,_""'-"'~.1.--J"""'-"--'--4---'-"'-=-=--~'-""--"-""---=----1..,;;;~ 

Latitude N 4d.. o L{ C(:) -~ I Longitude W i II o ?2t; ' 6Lo 
Elevation ft Datum NAD 27 Photo Number _,!1-fl ?)Oj 

Site & Stream Description ~:;rtrPOYYJ Ll ,? 1 \AI\·c~kc D.()t- 3, .~3 1 df£y,
1 

~ohc\ <jlTA\Jfhj bc:rrrurv\ iv1 clnanreJ Ct\/~?ilj :fYovv1 ·eclje-'2:::> 
Surface Wetter Characteristics (color, odor, appearance): c:te\IVV\Q_v\i \q d-er\ \Ngter

1 

DD OvJov' 
SAMPLE COLLECTION 

cross-stream 

Sample ID· \ ;;{OCQ ~\)Wl5T () ;;;;<:) Sample Time· r/6C0D 
'I '• .Lu rll'l.~nvvml .c',\+o. trl ~~~. lj~ ~fPC!· IV1fe.y 

~jI I Field Measurements 

Calibratioh Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample 3 

Check 1 Check 2 Check 3 

Time ~0 
Water Temperature 

(oc) 
 1 ,/Js 
Specific Conductivity .,,
(IJS/cm) @ 25• C 0 
Conductivity 

(IJS/cm) IO,~l 

TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) 


Dissolved Oxygen 

(mg/L) ·1.62
pH 8 .. iO 

ORP \1?7 ,.~·Y!\l 

(mV) ~~c;. ~ )'fZ ;;> 


Turbidity 

(FTU) 
 \p). 0lo 
Air Temperature 

(oc) I 
l 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I I? I j'2.- Time 	 Station Number ·m S\0 dO 

Completed by: S ~lAOJCr Checked by:-----------
P , RJYo ~llo/J

,J Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW ~.0 ft LEW 4~ ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8·10 0.2. 0.3 

2-4 10 -12 0.3-0.4 
4-10 12-15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

De~Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 @(circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

~6 
1 0 .& +O./Jc 


40 2 /. 5 +0- 4(, 
 "X-0 

4'+ 3 "2..lb {~l}ti.IO L..\A r.s)~ +o,~-3 
4

lf~ 3.0 Ci\t I. rsl 42 UJ) t-L-37 
lfO 	 1-\.Gb40 5 

'3v7- +L~I 

~1}~ 6 
'3-~5 +1Jf7 '30 ·+1 .. 7/ 

3/:J 7 
3- I f2,0't -?J6 +-LU 

8'34 ·3-D -+ )..,DD 3L\-	 ·41. ~0 
9

?(Z ·~/2-- iZ. i5 ·3~ 	 ·+Lro 
10 

~v '3.,·~ ·fLI3 ?JO 	 ·+L70 
11'2-B ?L·~ +l.qt) "2-% 	 ·t I:7 2
12·~b '':; . 'L- ·-1-l, t;, b -z_6 	 +\,t;c; 

~t+ 13 3.:2-- ·+ ~~~n ·zl{ 	 +l.:;)i 
14

1-1-- 3./ +\.L-\b -z-.t-	 +LZ-LI 
15

H) 3-3 ~I, bo 7-0 	 1Lb·~ 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date S I I~ I P- Time Station Number MSTo-2-0 

Checked by: _____________Completed by:--------

Flow by Capture Method 

Measurement Number Time_(sec) 	 Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4 ·10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7 ·1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 M 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

IP; 1 '3-~5 ,+f. ~3 Jet> -+1.4-z-
Jb 
J4 

2 

3 

2 as U./. 3'7''0 

2A-b +\.01-
lb 

ttl 
fttf:R 
-± 0.,30 

\2, 4 z. J I i·+bpq5 i1-- +o,-z,b 
10 

5 1.3 '{O .t)102ft 10 - · 
~ 

6 o,g o.l)-O.US 

h 7 · -
8 - --~ 

L
9 - -

0 10 - - 
11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date G> I I2- I (0 Arrival Time \?2\ (0 


Field Personnel 


Signatures-..:::;.;:;-+--------------

SITE DESCRIPTION 

Station Name \N(Y.-v-t ·~Q lUYJp ~:Pfy Station Number fvlT:K::00?5 
0Latitude N Lj d. o 0 8 ' \?:;? Longitude...:..W.!..-.!..l...:....!li___;.:CX:....!...Y....!.,__, ....!./..!....1___ 

Elevation,_____..:-::ft Datum NAD 27 Photo Number _____ 

Site & Stream Description j0
1 

\1\l ideJ yY\CAVT:iot::J OlYfU! 1 Q(G\h0J>< anol '{fef'AI 
'a:UkfXI ca 'j'fOI A){\() In \WXtev ) 'tiDL>0 l ilMI±Pcl tD }f)avYOIA) Id ''wide e:bnvte 
Surface Water Char~cteristics (color, odor, appearance): , ?71 ,!I fey cdoY 0 'f\jC!h i'C1 

odOY \Nate{ 'fW\\.ffi I3{ \ \ Oil\) ~ 
I 

SAMPLE COLLECTION "' 

Collection Method:<5'CMue>Horizontal-bottle, Swing-sampler, Other( 

Sample ID: \;2JCS\21/01mD~:jQ5~S Sample Time: 't3d'O 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check2 Check 3 

Time 
i~~o 

Water Temperature 
(oC) ICf ~~~ 
Specific Conductivity 

(IJS/cm) @ 25" C 6LOic~ 


Conductivity 

(IJS/cm) I~CI~~ 

TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) ?il' 

Dissolved Oxygen 

(mg/L) LjiQ 


pH Ida 
ORP 'd3~,ti .?~ 'n\) 

(mV) qo, 1 o~ p 

Turbidity 

(FTU) \'1.(dw 
Air Temperature 

(oC) ~ 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date ~ I l"l-- I I Time \ ~~:;t::::, Station Number \Yi\)SO;:JC0 

Completed by: 5·"}'q~ '( Checked by: 
.0 rc:<d .)oV10· Flow by Capture Method 

Measurement Number Volume (L} 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft} Number of Subsections Subsection Width (ft} 
<2 8-10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4-10 12 -15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface} 

Total Depth (TO}: <2.0ft = 0.6TD (standard setting rod}; >2.0ft = 0.2TD (TDX2} and 0.8TD (TD/2} 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle} from 0.2 0.6 0.8 (circle} 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft} (30 sec} (or N/A} No. (or N/A} Depth (ft} (30 sec} 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 5 I II I Qbl,;;:! Arrival Time \liD 
Field Personnel 

:E. ~lJ;YJ?f( Signatures~+--------------
£3. s:)ro~io)l) 

SITE DESCRIPTION 

Station Name C?xJk\b ViAMV TP?f' Statl~umbe:~'QC:0lo 
Latitude N 4 d. 5JlfPJJJ ,S~ " Longitude W \ \ \ o;;l~ , 43Le " 
Elevation ft Datum NAD 27 Photo Number 8S 

, Q II < ,\ 'I i\ -'? II ·\' < ' _\:::, ' , '\

Site & Stream Description Io \;\J\C\~ 1 ·~ ~:> · C fl?'r C /\nOY}f \ · 'v\ \ 
1 

·of \)P~f\od]on . . 
Surface Water Charact~~isti'cs (color, odor, appearance): . (./lfOtY \1\}G±ey ,'2)}1\1\(L 

-\'\CXJt\YYj ~:fC\1 VY\fVJt 1 VJO crloY. 
9 

SAMPLE COLLECTION 

Sample Time: \]\CO 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time i'TLS 
Water Temperature 

(oc) 1Lt)C2::> 

Specific Conductivity 

(IJS/cm) @ zs· c 
 I I V(J?:> 
Conductivity 

(IJS/cm) \.\CJD 

TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) W>· 

Dissolved Oxygen 

(mg/L) lo· I 

pH 1. :;;1)1 

ORP O;::tl ·D •Hw1V 

(mV) ::J6l1. c:::>a¢F 

Turbidity 

(FTU) ~4<J1 

Air Temperature 

(oc) )q.fb 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I II /~0\os Time \] \0 Station Number YODcdx;>Lo 

Completed by: \5 ·~7ggey Checked by:---------

0 .=i£y(;I~J:~ClY' Flow by Capture Method 

Measurement Number 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width _ift) 
<2 8 -10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7 -1.0 

>20 20-25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I \ l I ,)01;), Arrival Time--'--'---


Field Personnel 


SITE DESCRIPTION 

Station Name ·x tf ff ~ I Av\XY \)1 /WV)\) f:fe,1)u;n -t ' 
0Latitude N LJ;,f Lj Cj L1 Ld Longitude-=-W.,___._I-+-11..___-'-~-'-C:--"J1---=0('-'-0::.._'__o 

Elevation_____...:.::ft Datum NAD 27 Photo Number 1;?;;;l_ 

Site &_~stream D~scription .~ ICnCWfJot:J C1YfC! \N \{yl \) 1\;:C\bLL
\(\0\1~ :lhYOlJrj\1) vYJf:AY'<F~h . 

SAMPLE COLLECTION 

Collection Metho~- rizontal-bottle Swin -sam ler Other 

Sample ID: I @0~7 f7J\) mDCC2D ~JO Sample Time: JY/!;;;?{ 

Field Measurements I I 

Calibration Calibration Calibration

Parameter Calibration Sample 1 Sample2 Sample 3 Check 1 Check 2 Check 3 

Time }Li?;? 
Water Temperature 

(oC) 
 19·1~> 
Specific Conductivity 

(IJS/cm) @ 25• C 
 lu.<f)tft) 
Conductivity 

(!JS/cm) if~, C"':f(>c;; 

TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) COY· 

Dissolved Oxygen 
 l_v,(mg/L) 

pH 1· \~) 
ORP 

(mV) 
 ~~~;,fb~ 1¥ 
Turbidity lo.l q(FTU) 


Air Temperature 

(oc) I 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date C:j I II I ,;201 ;;{ Time IL-f 3b Station Number fVISX/D 3<::) 

Completed by: t:,. ~ec~cy,r Checked by:----------

'VYucyioY\Fiow by Capture Method 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8·10 0.2. 0.3 

2-4 10-12 0.3. 0.4 
4 ·10 12-15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
.!!.,6 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date <\7 JC1 Arrival Time \~73S 
Field Personnel 

-£, VfCA.,Gj€( Signatures -'~·-t:...:.u,:",________________ 

-~~.~ 

SITE DESCRIPTION 

Station Name ~ t\Z(}/\A'Y'f\\0[\e~/ ,D\l\IN\\( ~::f\?"p~IF:S Station Number,' 

Latitude N I\\ -~ (~cl J /] -;;;~J " Longitude W LJ ~ o c:=:/3 ' 4tJI 
Elevation ft Datum NAD 27 Photo Number _g.._____ 
Site & Stream Description-------------------------

Surface Water Characteristics (color, odor;appearance): .,....-------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: _____________________Sample Time:______ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(1-fS/cm) @ 25• C 

Conductivity 
(1-fS/cm) 

TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) 

~\~ 
"\I\ ~J, " ) 

Dissolved Oxygen / 

(mg/L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
(oc) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling W\tf=> 
Date c7 I Cf I ~~]Ole~ Time \'?2?/77 Station Number ~D'3tJ 

Checked by: ________________________ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width {ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4-10 12 -15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 Q.& 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth {ft) (30 sec) 

1 

2 

3 

4 

5 

6 
\ ~ 

7 ·~~ i\J \ 
8 

/c::-:
~ 

' 
) 

9 ' ~ )_ ./ 
""~./10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Field Personnel 

SITE DESCRIPTION 

Station Name D b\IY\CjH'V) nyY \V)g Station Number..L..!-..J....>...~.L....l.::,l..:;_,.J 
0Latitude N Lj 2 ° y g , I L.o , Longitude w II\ a~ , (( e 

Elevation ft Datum NAD 27 Photo Number___.,@,...,__..~....}__ 


Site & Stream Description------------------------ 

Surface Water Characteristics (color, odor, appearance):.,..-------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle. Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: Sample Time: _____ 

Field Measurements 
I I 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(IJS/cm) @ 25• C 

Conductivity 
(IJS/cm) 

' tl\ [\ 
TDS 
(g/L) \ -~~ \' 1\ 
Dissolved Oxygen 
(%sat.) \ )'\~ 'J \ 
Dissolved Oxygen 
(mg/L) 

pH 

\ /
c.V 

) 
J 

ORP 
(mV) 

·~ 
/ 

Turbidity 
(FTU) 

Air Temperature 
(OC) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date s I I) I ;;?o!~~ Time rW 0 Station Number VD ~jEJ txY/ 

Completed by: ~ ' uy?{l c;j\r 	 Checked by: ---------- 
-~ UiCK/ cn/1
\J'0 '( :_f / Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2-4 10 ·12 0.3. 0.4 
4 -10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7 -1.0 

>20 20.25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

.2:6. 
Subsection 

Q.& 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 --· 
' 

\/ 

-~\( i\) \ 
7 \ 1 \ 
8 \ I IJ 

9 1/ ~ 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date r:? I ll I (~OI;L Arrival Time \ ;b\ l 

Field Personnel 


Signatures~.~..,~......,_"'",------------- 
SITE DESCRIPTION 

Station Name _ ___;;;G...:::CI...:...;t\...:...;1...:::{1_,----....:'0-t~I/_._Y..l..\O~'J::.....j-------- Station Number ffi ':7({]00 S 
1 


Latitude N 4 8 o qq 19 Longitude W I \ l o @ C(') , 0 I 

Elevation ft Datum NAD 27 Photo Number _ _,.c;(~D:::;___ 


Site & Stream Description c-;q \16D\o C0 I)Pc+ec/ =\]r CW) 

c I 

-t 'tv ~\-Jty;lt s'yY 1ncj~ £ IDWC:-:> -{roM 

Surface Water Characteristics (color, odor, appearance): ..,..\N'-"--"'C\...~..~
.....:e""-·_,_v---'-\c.::::.::>_C::..:;J...\-{~':z:.:.;.~,..;.\V-tl-----

. '{ . 

SAMPLE COLLECTION 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time l3;Jo 
Water Temperature 

(oC) 
 r./?) 
Specific Conductivity 
{1.1S/cm) @ 25° C o.soo 
Conductivity 

(IJS/cm) _Q·?~B 

TDS 

(g/L) 


Dissolved Oxygen (_o:
(%sat.) 

Dissolved Oxygen 

(mg/L) 
 J.U?c;:J 
pH ll 2~ 

ORP 

(mV) 
 ,·i~~:'~~ iiYI\1 

f' 
Turbidity 
(FTU) I· a<t? 
Air Temperature 
(OC) I 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I II I Q GJ ~ Time I:2:7cJ ~-:7 Station Number j.f)r) C:'-:; Cz D() S 

Completed by: 	 _£ dlf Cj~1t Checked by:-----------
)[),;;oo\t/ CWl 
j/ - _) Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

I l l (_ 
;(_ I ]L 
·?; 1 	 1 L 

Flow by Meter 

REW 	 ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12-15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD {standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD {TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 {circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. {or N/A) Depth {ft) {30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date I ID I 261 ~ Arrival Time ~.......:.._u..::-_ 


Field Personnel 

Signatures ___,·~=:1,=.-;------------- 

SITE DESCRIPTION 

Station Name S?J:.11 Atbm;-it ?JyY\yv::j Station Number YJy=tl ()(}{q 
0Latitude N 4,:;t Ll c1 , L/ I Longitude....:.W~(.._I1~------o-X"-'--]....__'_S~f--

Elevation_______:_:;ft Datum NAD 27 Photo Number _\wb....:::___ 
· •I ~ It :'? 11 ...-J,

Site & Stream Description _.(_.>+\;yt"--·~A--·]..._.,'""'0"--...........01'""''c.....'-L..yc""')"'"''\=~j"'"'::,'--'.nl,,;;~<~.._· .....
F+-~0...::_·-..,.l"""?)____...</\t.::....·ll,':>e-l?~----

Surface Water Characteristics (color, odor, appearance): Oeav \1\t.ct\:<;y 'Jrx:::l 

s;?v)\1\) \V1±D C \IF'£\<;, \f) 0 oc::lor . 1 


1 
SAMPLE COLLECTION 

Collection Method: 1 L bottl cross-stream 

Sample ID: \ ·J, tf::::F;7 ~\) W\~j:;)(~)! (J Sample Time: ., S?O 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample 2 Sample 3Check 1 Check 2 Check 3 

Time f220 
Water Temperature
(oC} 6 ~·)l 

Specific Conductivity

(J.IS/cm} @ 25• C L?Aa 

Conductivity
(J.IS/cm} lo.cJ;r1 
TDS 

(g/L} 

Dissolved Oxygen

(%sat.} 
 to' ·3 
Dissolved Oxygen

(mg/L} ·l,S3 

pH ·~ b7 
ORP ::JLJ I, 4 ·In~ ~· 
(mV} i]~ul2 

Turbidity

(FTU} Lf.cv 

Air Temperature
(oc} lCi.o 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date L?! /D /,;}()/@ Time jSLJI StationNumber~Y)'":JCnCtHR 

Completed by: 5 ·.0l?C.AfK.{ Checked by:---------
.\?:>. \S~a OIC40Y1 

·~ ,.) Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

I C? t;:J 's 
d. 0 ·;;Ls 

0 s ;J.S 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width(ft) 
<2 8 "10 0.2 "0.3 

2·4 10 "12 0.3 "0.4 
4 "10 12" 15 0.4 "0.7 
10 "20 15 "20 0.7-1.0 

>20 20 "25 1.0-2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I I D I ~(;;{D\ ';;l . Arrival Time I ] DO 

Field Personnel 

Signatures ·....o::.;~'---------------

SITE DESCRIPTION 

Station Name ':=::ttt\Y) Dsr ~Ufuec:ft:::rt s;zY1\f9tation Number Yb'Vlht)O] 
0Latitude N !{2 ° sg ?)(b , Longitude w II I •z;( I , 4 Ql.. 


Elevation_____----'-"ft Datum NAD 27 Photo Number -----11_4.~.---__ 


Site &Stream Description------------------------

Surface Water Characteristics (color, odor, appearance): .,---------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: Sample Time:_____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(IJS/cm) @ 25° C 

Conductivity 
(IJS/cm) ..... 
TDS "r\(g/L) 

Dissolved Oxygen ~ 


(%sat.) 
 / /\ "'\ 
Dissolved Oxygen ~jvl "" ~~-/(mg/L) 

v· 
pH 

ORP 

(mV) 


Turbidity 

(FTU) 


Air Temperature 

(oC) 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I /{) 	 ;GZOIO Time \ 00 Station Number YY\ :;::(;1 co·7,_ 

Completed by: 	 b ·UJOo;} ( Checked by:---------- 

0 .:{:JYC~J~Cj=~ by Capture Method 

Measurement Number Time_(sec) 	 Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8·10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7 ·1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 	 t\ 
4 --~( \ \-~ 

) -I 
5 

\ ~ \ 
6 \./ 	 ) 
7 	 v v 

~--

8 

9 

10 


11 


12 


13 


14 


15 




SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date S I \32 !(L Time \JD32 Station Number [Y\'T7T C;j9 

Completed by: £, lleo~~f' Checked by: ---------- 

.-~\$1:::J7\0Y}Iow by Capture Method 

Measurement Number Time (sec) 

REW 6~ I 

Total Width (ft) 

<2 


2-4 

4 -10 

10.20 


>20 


Flow by Meter 

ft LEW ft Total Width 

Number of Subsections Based on Stream Width 


Number of Subsections 

8 -10 

10 -12 

12 -15 

15.20 
20-25 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Volume (L) 

ft 

Subsection Width (ft) 
0.2. 0.3 
0.3. 0.4 
0.4. 0.7 
0.7-1.0 
1.0. 2.0 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance ll 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

0,( 1 () .• ( 
8.0-V 

2 0.0 
f, 6 3 0--l 

4 Q_(p2 -''t-
2-/1 

5 o_.s 
'3, 0 6 0-0 
4~~ 

7 o..q 
5·.o 8 

(a) I 
S;l 9 j, 0 
h-~ 10 f\ <i 

11 1,07' \ 
/.CZ? 12 4L-O 
g.rs 13 

0~0 

ct.·v 14 
15 

..- 

·tD. ot-\ 
+D.b/ 

t-o ..)Li 

+1.2-( 
-tL·~s-

+1 .. ?11 
+IJ(O 

H-i-~ 
f-t-1:~ 
+/.40 
+!,JD

+0 .. ~z_:3 

-




SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date ~;;) I Cf I ~lrx Arrival Time--~-~"""""""--

Field Personnel 


SITE DESCRIPTION 

SAMPLE COLLECTION 

Collection Metho~=.~~~·~~~~~~~~~~~~~~~~~~~~~~~~ 
Sample ID: \ ~OC::·:i~2W'(VYoT(/iY Sample Time: /3(0

I 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time ( "3/0 (·~I o 
Water Temperature 
(oc) /0.5 
Specific Conductivity 
(IJS/cm) @ 25° C 0;5G? 
Conductivity 
(IJS/cm) - l\1309 

I 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) .Cf§; \ 
Dissolved Oxygen 
(mg/L) Cf.-0-3 
pH G.:z--3 
ORP 
(mV) 5S.tS 
Turbidity 
(FTU) 0.0 
Air Temperature 
(oc) 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date Cj I CJ I I~ Arrival Time Iot\-0 
Field Personnel 

~-Jy "-}~ 
Signatures ----'~~--:41,~,--0+----'-----------

SITE DESCRIPTION 
, _ . . lt\1\.c2~ 1::;.DL~\cot t?- I~-eV' 

Station Name VY\6 j Ql\'5 c\'QoVO/ \\?XIWj CH:'E'(L Station Number fb'ST645. 
0Latitude N 4a ° Cdj , /Q Longitude w Ill (;:{ 

01 , ?::>0 

Elevation ft Datum NAD 27 Photo Number -:th:z__ 
Site & Stream Description 9fte,<M!'L\ II' W·\~. 1 P-\ci\- 0{\ ~ ·; ~6 <JJ·i-{~ 

qto.f/:2 . Cinc2 We~ ~ 0'\ A-\s oDcAf\c \f)CNJ\0\ 1 c::XJ(jf OY\ OG\r\_\J, ~ ,'jo1'Su ~ (,~ -~ M\dJ/Q. 
Surface Water Characteri.~tics (color, odor, ~earance): . L'l~k-\- hQ.nuif\ l\'v\-\- 'S<Jii\-Q_

1 

.ANW?? QN\d ~\cx;c\, v'3 qrolc;:o 5sV\avJ skru\.? .A: \"h~c ,_, 

SAMPLE COLLECTION 
/ ....--~"-'-""-'-'-<•~ ~:, 

Collection Metho~1 L bottle\ Horizontal-bottle Swin -sam ler Other Across-stream 
~~~"'' 

Sample ID: ~I ,Jr:r:t;7V\J W'l':::ifOLj C::2 Sample Time: / 0'52

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check2 Check 3 

Time 
I1Y~,(;2 l\()0 

Water Temperature 
(OC) \C:J.lCj ILfi.):J~ 
Specific Conductivity 

(fJS/cm) @ 25" C ().\? 1(1 
 D,t:JlLJ 
Conductivity 
(fJS/cm) o.cnl b ,L!1lo 
TDS 

(g/L) %) 

Dissolved Oxygen 

(%sat.) c(:j)' (){ c;J-1, cj 

Dissolved Oxygen 

(mg/L) L\ .cl ~J l~CJ 


pH l' \1 ~l' v 
. 

ORP .,. ' CB '?'f\VY\~ 

(mV) ~~~~~~~~-~~~~- 1\CL\ J) 012 D 

Turbidity 

(FTU) fl}{t:t- ~ 
Air Temperature 

(oC) /) 


\ 
le, \J . \\-E' I )lf:· ·rt\r11\(~~~}~7~ 

http:lt\1\.c2


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date S I \:? I \2- Time \']~c? Station Number 'ffi'ZSTdiS 

Completed by: 	 Checked by: ---------- E"Jaq(

0 · CAL~)C\OVI Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 
4-."7 

REW IA:-7 ft L E W:-14 F7- ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 ·12 0.3. 0.4 
4 ·10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 .!!.& 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth {ft) (30 sec) 

4./
5-t1 

1 

2 
0.7'5 r+o.w 
I. 7-rJ ·+O~z_.g 

0. I 3 
(- 0 ·-+D- '51 

_h v 9J 4 ().q +0-'37 
1/3 5 

j •1 ·z. +D-SO 
8.. 2.. 6 I.4 +0.05 
g_q 7 I.~ +o.eti 
q,ft; 8 i . z_. t-o.&4 
1o.:? 9 i·? 1(),q g 
J/,0 
,, ,'7 

10 

11 
14 
1-3 

·-to~q~ 

+I, o'1 
1'2 't-\ 

12 i., t.. ·to.m 
1·3-~ I 
!').. ~ 

13 

14 
o/B -tO.S~ 

0,0 +D-W 
/!.\;.? 15 - · 

,· 	 . '\..j 	 s·~) 	 ' 
\ I 

Cl<L\ 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Arrival Time IDiD 

Field Personnel 


Signatures w~ 
,-t0\/ 
~·~~/_____________________ 

SITE DESCRIPTION 

Station Name LdJ\f, p\(1t'.;lf:-\1x;t iL1VfY Station Number-~-'-"-'""'-'-=-....:....:."--
0 0Latitude N 4;{ esc:::; T I ;'1 Longitude w i I I 3 ll T@ Li 


Elevation ft Datum NAD 27 Photo Number b
---=--
• i\ 

Site & Stream Description ~) \ ~ ~totaQ \l~ :,c\h, I 0 I d- 0 ''5 'I c\fe p 

Surface Water Characteristics (color, odor, appearance): (Jit,av 1 ·!\rro ·-\·lt:!!Jll()~j 1
\1\D (): I . 

SAMPLE COLLECTION 
·,. 

Collection Method: 1 L bottle~(f-lorizontal-b?ttle, Swing-sampler, Other( (Up-stream /Across-stream 
-.... . .......... ,.? 


Sample ID: I.~O':>';::·iiAWV\~b\OL/£> Sample Time: ll;E:i?
' 

Field Measurements 
I I 


Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time IIJrd) 
Water Temperature 

(oC) ~)I.){,; 

Specific Conductivity 

(pS/cm) @ 25• C o. J)(f; 


Conductivity 

(pS/cm) 6i,::J.l.i8 
TDS 

(giL) 


Dissolved Oxygen 

(%sat.) IT3· I 

Dissolved Oxygen 

(mg/L) 
 3.ccF1 
pH 9~)' \ 
ORP 

(mV) 
 i;;;/ &~wP 
Turbidity 
(FTU) 11.0·1 
Air Temperature 

(oC) ~~ 


/\ ·h VVID.VI".:::::CJIVl''lD lei ~f\J\tLt·f' 

http:6i,::J.l.i8


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 


Date 0 I '1 ~ I I c? Time /f:f)] Station Number'~ 1Yt:)f0~4 {:) 


Completed by: Er lAP.XIKAKX.~ Checked by:----------
1 

'12~K~CtCfVl~J · ~·7 ~...J Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW {_(o ft L E W t\ •1 ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 ·15 0.4. 0.7 
10.20 15.20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2G]j) 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 Q.& (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

L'7 1 
0 .. '~ ·toJn 

1J I 2 o.tS '+0-5~ 
-~J) 3 (!) j>._?) +0067 
z /1 
·~v<) 

4 

5 
0--40 +l~os 
D ,?JO -t-o. c&S 

3~"7 
6 0.3:) ·-\-o~§l 

~JI 
7 o.·z,. +O,f£& 

t\.0 8 
=---. · 

9 

10 

11 

12 

13 

14 

15 

7 \'{\; ' . ·3~
'?.' \"-'t -{v ~f 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date _ __,_/....:.I..;...D--'J...;:;.;:;:2]~u....:.I=D- Arrival Time \ aso 
Field Personnel 

. ) . 
SITE DESCRIPTION 

station Name Lout)~ ·~alktj Cree~ ·~Jovv ·wlltwd )VliA.Station Number 'fV\':~5\ C:F;;l::? 
Latitude N 'jJ 0 c;;o , 54 " Longitude W Ill o ,:;} q , 4Cf " 
Elevation ft Datum NAD 27 Photo Number ID 
Site & Stream Description 3. ~)1 

,~ I.~ )\de 1 Cq:>X . 
I 

0 • \ - 0 · ~ F2' dt'PT~ 

Surface Water Characteristics (color, odor, appearance): .~ . {V.f>f \\CJ.J0l·V)~. 
V\ o oc/\o·( ., ,.r,;ateY \r\os ·\2\ 1~jYi 1 

Lj€ llou>J l] vrt ~' 
SAMPLE COLLECTION 

~. ·~· '.,, ' .. _::'' ·~ '''''"~..~:.::::-~·-~ 
""''~'"' ,, '"-~~_:;;;,:•o~,~ 

Collection Method: 1 L bottle, !(~rizontal-bott~wing-sampler, Other( ). tJ!t:~~~r12:0cross-stream::::::::::::;;;..~ 

Sample ID: Ia, OC:1VV\JVV'\5T OSD Sample Time: '1 QOC) 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time \ 
Water Temperature 
(oC) 13 BY 
Specific Conductivity 

{IJS/cm) @ 25° C 3oS 

Conductivity 

(IJS/cm) IO ~i) 

TDS 

(gil) 


Dissolved Oxygen 

(%sat.) 


Dissolved Oxygen 

(mg/L) z.qo 

pH @.. j~ 
ORP 
(mV) )~·~.·.tJtr IV 
Turbidity q ·I (,1(FTU) 

Air Temperature 
(oC) \ 



--

SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I lb I I~ Time \Lo~S Station Number \'Yl't5T b 8~ 

Completed by: b ·~DC(je~ Checked by:---------

~·bYa:}t~low by Capture Method 

Measurement Number 

REW 3. 0 

Total Width (ft} 

<2 


2-4 

4-10 

10-20 


>20 


Time (sec) 

Flow by Meter 


ft LEW c,~ £5 ft Total Width 


Number of Subsections Based on Stream Width 

Number of Subsections 


8 ·10 

10 -12 

12 -15 

15-20 

20-25 


Depth of Veloc1ty Measurement (Ft. Below Surface) 

Volume (L) 

ft 

Subsection Width (ft) 
0.2-0.3 
0.3-0.4 
0.4-0.7 
0.7-1.0 
1.0-2.0 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD {TDX2) and 0.8TD (TD/2) 

Depth o~ty Measurement 
Distance 0.2 .0. 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

No. Depth {ft) 

3-o 1 0- (0 
3J~ 2 0-3 
·~~0 3 

0~-:b5 

A;:,?-
4 

0-35 
£\-.b 5 

0-'?:>5 
S.o 6 O.t\-0 

(30 sec) 

.fD.J t1 

+0-0/ 
·fO,Ob 

·+0.6L-l 
t0.23 

6'-4 7 o.·w +o.3/ 
t5-~ 

8 
Owl-5 ·i0.~6 

9to.·~· ().'20 -O.b3 
10 

11 

12 

13 

14 

15 

Distance 
from 

Reference 

(or N/A) 

Depth of Velocity Measurement 
0.2 Q& 0.8 (circle) 

Subsection Subsection Velocity 
No. (or N/A) Depth {ft) (30 sec) 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date rs I q I c90/ 0t Arrival Time lYaD 
Field Personnel 

SITE DESCRIPTION 
, , \At:V1V~ 

Station Name fL:\c:c:::rt fo'<\G Lcyy:.j \kA )\ev) O:ee~ beJDVJ Station Number....~....,;.....:..;:;.:;.......:....;~~-

Latitude N Lj(;< o f(J OZ Ico Longitude W ll l o ;:;l D , c(~cC> 
Elevation_____--:..::ft Datum NAD 27 Photo Number __c.:...~~:;____ 

Surface Water Characteristics (color, odor, appearance):..,---------------

SAMPLE COLLECTION 

Collection Method: ..!..1=-L-"'b""otO!!tl~e'fW'=~;.Iii!U-!~~~~~!.!..!..!J::=-.t..:::::.~!...l.----~:J::....!:~ill!:!.l.l~:-!-!-~=~=.!..! 

SampleiD: ______________________ 

I Field Measurements I 
Parameter Calibration 

Calibration 
Check 1 

Calibration 
Check 2 

Calibration 
Check 3 Sample 1 Sample2 Sample 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(~S/cm) @ 25" C 

Conductivity 
(~S/cm) 

TDS 
(g/L) 

i\ '"' Dissolved Oxygen 
/~"~'\\,\)

(%sat.) ") 
Dissolved Oxygen I 
(mg/L) ./ "" j 
pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
(oc) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - Spring 2012 SW Sampling 


Date c-2 I tj I Q)JC)< Time lLJr:3D Station Number VY'{QTOS \ 


Checked by: _______________________ 

cJ\(;bn
l) 'Frow by Capture Method 

Measurement Number Time (sec} Volume (L} 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft} Number of Subsections Subsection Width (ft} 
<2 8-10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4 -10 12-15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface} 

Total Depth (TD}: <2.0ft =0.6TD (standard setting rod}; >2.0ft =0.2TD (TDX2} and 0.8TD (TD/2} 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle} 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle} 

Subsection Subsection Velocity 
No. Depth (ft} (30 sec} (or N/A} No. (or N/A} Depth (ft} (30 sec} 

1 

2 

3 

4 

5 

"" 6 
~, 

( \~
""\ v7 ~~-~~-~X \ 

8 [\ ) ! 
) 

9 ~,) 
10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date c'Q I 9. I c~()/c~ Arrival Time I!QOO 


Field Personnel 


Signatures--~"""·-+----------------

SITE DESCRIPTION 

Station Name "'V'iF""'-"'"---'"""'-'--'----'-''-""-'----'-~..;;;._;"""'-"'--''---"""'"""'""'"..;;;;_-

Latitude N q ;?\ c;:~ I Longitude...:.W-'---~-I...._llr-,_ 
0----'c""'"'>!-=U"'----_,"""""';::;....;..:;<_...1__ 
o 

Elevation ft Datum NAD 27 Photo Number ·~{ 

11 11Site & Stream Description 77\Y~O\W\ (2\j:JX ~~ •0 I \t'lld<. j ,;)) ·- ( p c;\A?ep 

Surfac; Water Characteristics (color, odor, appearance): C,\fOi \t\utBV 1 V) D 
''' 

SAMPLE COLLECTION 

Collection Metho(§~"-,'orizontal-bottle Swin -sam 

Sample ID: I r] OC:7~:~\t0 YYYc:;T G~:;·l Sample~Time: II oOle 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check2 Check 3 

Time llJ? 
Water Temperature 
(oC) /5~~) 

Specific Conductivity 

(IJS/cm) @ 25• C lo.3L1lo 

Conductivity 
(IJS/cm) o~L\ 

TDS 

(g/L) 


Dissolved Oxygen 
(%sat.) 


Dissolved Oxygen 

(mg/L) lolf)'~ 


pH t).DLf 
ORP 

I ~;~,~~tp\J(mV) 


Turbidity 

(FTU) 1t_DA 

Air Temperature 

(oc) \)c::, 


,+ev \\i{lt k~0Le ~u( Lt .k"i red 11A1 b\c/I;~c\t;~~~ 
\ 



SURFACE WATER FLOW MEASUREMENT FO.RM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date c::> I q I ,;(Cj ;\ Time l \J7 Cl,O Station Number Y'{l"c:5f OCQ ·-]. 

Completed by: £,~Jo~'f>< V:J ?>'fc::{:~y\DV\ Checked by: ---------- 

Flow by Capture Method 

Measurement Number 

· Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width _{_ft) 
<2 8·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7·1.0 

>20 20.25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 > 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date c;:J I q I ;;tcj (), Arrival Time IYL\b 

Field Personnel 

Signatures"_J!_.{):;;_'+---------------

- ,_J 
SITE DESCRIPTION 

Station Name<21\Yrpm1\/)f_, cxee¥: \:x>\DV0 Hf'V)Vl:) \N\\roj Station Number YY\~71"0le'~) 
0Latitude N LJ a, co(;:t () \ Longitude W ll \ o 6H2 i9 \ 

Elevation ft Datum NAD 27 Photo Number ___,l(....ljo___ 

Site & Stream Description S1fk'GM \J\l\(}m \Lj 1
' 1;;? -LQ'' dt:ep 

Surface Water Characteristics (color, odor, appearance): ( \<ov \DYJ.tfY V]O q::;k,sr
1 

SAMPLE COLLECTION 

Sample Time: ______ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample2 Sample 3 

Time 

Water Temperature 
(OC) 

Specific Conductivity 
(IJS/cm) @ 25° C 

Conductivity 
(IJS/cm) 

TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg/L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date co I q I p;Q/2 Time lc;w Station Number l(V\',=JfOlo~ 

Completed by: f~. {,1? o l)e_y \?z .-?x~y~n Checked by: ----------

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

l (~ IL 
;) '1 IL 
3 s IL 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 ·10 0.2. 0.3 
2·4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 15.20 0.7·1.0 

>20 20.25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

Qd 

Subsection 

0.6 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

. Date 0 I I& I I;:} Arrival Time . '1 'j ( pLJ U! 
Field Personnel 

Signatures~+---------------

SITE DESCRIPTION 

Station Name Station Number to ~:iToLctP 
0 0Latitude N 4?- LtD , tf)le Longitude w II\ oh , (;] 

Elevation ft Datum NAD 27 Photo Number ?.J{.JJ 

Site & Stream Description c:_<\yrcnM 0< I \Al\cJ~ l 0 .\"- () I::S~:/ c\ffp IG\fCIY 

Dt Cln~ dr'by\:o ., S(u\\ ot f)YO\J£1 
Surface Water Characteristics (color, odor, appearance): 

SAMPLE COLLECTION 

Collection Method: _,_1L=-=bo=t'""'tl"'C::====~"""'-'-=-"':L...!:!.:::.!..!.!.t'-='-"-=~'-'---~~"'-"""-==j"-'A-"'c<!.-'ro:<.::s""s_,-s"""tr.:::::ea""'m.!..! 

sample Jb: lokf:£"Jwbn5T OldQ Sample Time: ll.gC(D 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time IUF<V 
Water Temperature 
(oC) L:J,.31 
Specific Conductivity 
(IJS/cm) @ 25• C D 
Conductivity 
(IJS/cm) D.t-/q·1 
TDS 
(g/L) -~ 

Dissolved Oxygen 
(%sat.) ~· 
Dissolved Oxygen 
(mg/L) I ld_ 
pH 7.u/1 
ORP 
(mV) ~~~:r~~~\) 
Turbidity 
(FTU) (y ·?l:.J 
Air Temperature 
(oc) 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date Cj I IJ I Ia Time lLQCQS/ Station Number (Ifo\OIJllP 

Completed by: S· l(Jf>OS:'f.Y 	 Checked by: ---------- 
·0, ofo~luVI 

Flow by Capture Method 

Measurement Number Time {sec) 	 Volume {L) 

Flow by Meter 	 /d.. 

~ 	 ~. t'7, 4' ttC:.uR E W -, ·· fJ ft LEW [f9 •:I ft Total Width ~ · ' 
Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7 -1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement {Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
Depth ofx~yty Measurement 

0.2 ( 0.6 0.8 (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

()/) 1 LCJ. I -
O~(o 2 o.t-5 --0.04 
o.q 3 0 ~-V) :to.z;z., 
i 7__. 

4 o.-:y:; ff-L I2-
\ . C) 
1,25 

5 

6 
0-20 
LO· ( 

+1.31 -
'2. 0 7 

LO./ -
8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Arrival Time I C::Z01 

SITE DESCRIPTION 

Station N arne -""-'"--'-'---'"-..:.........::::::....!....;::;;.;;;....._____,_;....;:.;:..~....ll...:.""""-~'--"'::;....__ Station Number YYY~)"IOlo] 


Latitude N q~ o Lj CJ Longitude w i \ \ o ,~ g , ·ou 

Elevation ft Datum NAD 27 Photo Number ,;r') 

Site & Stream Description co\(fGIW) Dif'X /92 11 

ClcX02::fo i id '' deep 1 cJqr:WB I 

CJ>\I'flpletel~ TIJ ll of 'r IC!nt c:JfOIArtill ' 


SAMPLE COLLECTION 

Collection Method: ...!..!1L=-b~o~tt~le~·~=:::=:::=:;:;;;;:..:.=!.!.!!..!:~~~>-=:.w.=..l...--~~:::::::::=7~=~"-=~ 
Sample ID: I;30f::l()\JJ m~:rro (o'] 

Field Measurements 
I I 


Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample 3 

Check 1 Check 2 Check 3 

Time 10JS 
Water Temperature 
(OC) lq/13 
Specific Conductivity 

(IJS/cm) @ zs· c 
 !-%·~ 
Conductivity 
(IJS/cm) l loUL 
TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) C;JU· 

Dissolved Oxygen 
(mg/L) lo. ;)l() 
pH l'l,Ljt; 

ORP 1't)J. ·=> d1r 

(mV) 1~7lCJ.le,cJ 6t~-
Turbidity 

I 


(FTU) otJs 
Air Temperature
(oc) I 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I I/ I ,'Jol@ Time iS~;( 4 Station Number \Y) STOLP '7 


Completed by: B· ~~V Checked by:--------- 

·s, ;Y~'jl6V1:1ow by Capture Method 

Measurement Number 

Flow by Meter 

REW ft LEW ft Total Width ft 


Number of Subsections Based on Stream Width 


Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 


Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Distance 
from 

Reference 

Depth of Velocity Measurement 
9.,6 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



!' 

SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date DCOI \YY~~) I c?ol CJ- Arrival Time \ l9 J-.:J 
Field Personnel 

Signatures -'~*'·~.L.J..v~-------------
SITE DESCRIPTION 

Elevation (S) ·ooC::J ft 

Site & Stream Description ~_]j'{E?C\\1\1\ ( narw:e \ oyen. I \C)Q I:Zl:\-0 d1nW'f tcwx&., 
0±c\'(e, iD -'?\oa:_ o\\cN\Cj v0ttn ·v\JG cbcuo\0e\ ·-y\re 

Surface Water Characteristics (color, odor, appearance): 0\fUIY \[\)Qj'-0(, \l\S:7C7\\cJW.? 
\- \DLD ,, o\fcsan\c:.-. n\fY\JG\\ · I 

SAMPLE COLLECTION 
~~ 

U -stream /;Across-stream 

Sample ID: --'~=·=-'-"-+-~__.___.1""""@.....,0"-S=~_<qN..;;.JL..;._,_yY)_c"""'P'-'-·r__,D'""'-'='l9=-9.._____Sample Time: /I oLJ D 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sampl,e 2 Sample 3Check 1 Check 2 Check 3 

Time ILJL) (.9 

Water Temperature 
(oc) ,~1~

~;:P"" 

j
Specific Conductivity 
(IJS/cm) @ 25• C I, t/6D 
Conductivity 
(IJS/cm) ~l 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg/L) LQ.<OLJ 
pH l.~l 

1 yt;v,::ORP 
1 

(mV) Pk~~tD • 
~.o o~P 

Turbidity *',;;,A,(FTU) 

Air Temperature 
(oC) ~~~ 


.···.·•·· r{
\~\JICI· yV\(1•< 1\)C\ t\)Jl_, \v?c.\ ·\v '()'1· 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0f2 I YV\(AIJ I ;:;)old- Time I(QL)lp Station Number \ryj~~?TOUll 

Completed by: E .l)\('c:Ac'J-Y 	 Checked by: ----------- 

·o.·B1(AO\. cbn 
·• 	 J Flow by Capture Method 

Measurement Number Time (sec} 	 Volume (L} 

(i) 4o 	 I' 
(J) 40 o;lc; L 
(~) LfLSJ \L 

'--' 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft} 	 Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2-4 10 ·12 0.3. 0.4 
4 -10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7 ·1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2} and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 Q.J!. (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

'/,1 


2 


3 


4 


5 


6 


7 


8 


9 

10 


11 


12 


13 


14 


15 




SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date C:J I )f I ;Joj:;z Arrival Time \I d] 

Field Personnel 

£.!JOt?f ( Signatures -"""--r-------------

-\3 .1?-J rri:)JJ'o 
SITE DESCRIPTION 

Station Name it\oo\et{J \lo\\.et!j CN€{ ~ ., loe\ W.l \1} otih Station N u mb~r -.+-:-~"-l--..:=-..lo.-"--' 

Latitude N Lf(;l o Lj q , (.;{ D , Longitude W I l \ o Q l e , j Cj 


Elevation ft Datum NAD 27 Photo Number fP) 

11

Site&StreamDescription 5!YfC1VVl C?<i 1/\J'ide, ().? 11 

-(),] cl&;pi Olot of 
OjYC1".b tjYOIA>iV)'j jV) £jow chCdVVJ , . . 
Surface Water Characteristics (color, odor, appearance): [,\PaY \,NcJtey 

1 
Y)O cclo·c 

SAMPLE COLLECTION 

Sample Time:_.\"'""\3""-3'"""'---

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

llo_~
Time \13'~ ··~ II )'l 

JWater Temperature 
(oC} IJ I 'Q;;l l~.tto I';) ,t)·l 
Specific Conductivity 
(IJS/cm} @ 25• C 0·310 o.?J.?b o~?JlD 
Conductivity 
(IJS/cm} o.Q<ijq o.cJCbS o.:4)S 
TDS 
(g/L} 

Dissolved Oxygen 
(%sat.} Gl ILo .s {0'3, c) 
Dissolved Oxygen 
(mg/L} tp,tif? (x, '10 [y. (JJ(Q 

pH 'l l.S '1. :, 
ORP I b~ "no· \ 11::> 31'14(mV) ~~··1 ~~t I Ql ·Ul t If). v·· 
Turbidity 
(FTU} ~.ot1 ·~.oL\ s,otf 
Air Temperature 
(oC} If> I { ,s 

http:l--..:=-..lo


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date S I /?:z I 10 Time \ o09 Station Number VVJ~~lU 00] 

Completed by: E·gf!fj;Y 	 Checked by: 
·o·· (! .. '/6V1 

l Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 B-10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20 ·25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 Q& 0.8 (circle) 

Subsection Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

z.q 
~.& 

1 

2 
0~(5 

0--'Y:J 
+6,61 
-D-Zv 

4:) 3 
o.~s - o.o·7 

6. t) 4 Q,t-\5 ft-.0.-\'3 
S.,-7 5 {)- L.\:5 -0-0~ 

0-4 6 0.-4 +O• ZD 
'7,1 7 - --

8 

9 

10 

11 

12 

13 

14 

15 

~~J~~0 {o.~ ~(01\]\ r~svlt- ·+v-%t 
~Cl0\Vs uf ~(# 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0·1 II I JO/d Arrival Time \ d'Q CJ 

Field Personnel 

SITE DESCRIPTION 
I I,,, (~' \(\ \" \Nccttl}

Station Name \~\M\e,~ ~C:1\tt'i:)Nff\L Gi\W\JtuD'(1u rov~ Station Number \I)IY:JT OliO 
Latitude N LJ Dl o Lj CJ ' 0< C() Longitude W Ill o ~ (p , 4q 
Elevation ft Datum NAD 27 Photo Number __.l.__C_.j___ 

Site & Stream Description c;\ye CW)A I 'l (!I \1\hdr/I 0 .I- 0' ~~~ clfv;? i ( leav 

S£ \CVJ'; v\C) C\o C1 Y0\ 

Surface Water Characteristics (color, odor, appearance): ' c,\fOY \l\JCIT-f VI Vj () odor 

SAMPLE COLLECTION 

Sample Time: ) aLJ::, 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample2 Sample 3 

Time l y 
Water Temperature 
(oC) ILI:··1 ~ 
Specific Conductivity 
(IJS/cm) @ 25• C ID. ;o~:p; 
Conductivity 
(!JS/cm) IO,JfA 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) l"l 3 
Dissolved Oxygen 
(mg/L) 1'7 

pH ~'l ,'1 ':J 
ORP 
(mV) \~~~~~~ b~~f¥1 v 

~p 

Turbidity 
(FTU) \. 3c? 
Air Temperature 
(oc) I'S·S 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I \ 0 I 19 Time \ ?J(:;(lo Station Number 'OOCC5TtAD 

Completed by: 6· l4:l:J~ 1:: Checked by:---------- 

'p~~llf=IQw by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 
'I ( 

REW ?;., /l ft LEW 41 ft Total Width 0-0 ftI 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8·10 0.2. 0.3 

2·4 10 -12 0.3. 0.4 
4-10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
Depth of Velocity Measurement 

0.2 0.6 Q.J!. (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

)._q 1 C):zfl - 0~()( 

3-~ 
2 Q_?f) l+o~l5 

3~5 3 ()_ 2-5" to ,£-t1 

3. 0 4 
CJ .t-5 -1-0 .-3') 

4. ( 
1-\.t\ 

5 

6 
o.. (5,_ .--

, 
7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date C? I 1/ I ()old-. Arrival Time l cH I 

Field Personnel 


SITE DESCRIPTION 
\kt,j \£'t,j 

Station Number VY)CoTQCJ,?, 

Latitude N 4:J o 4q 4 0 Longitude W II I o 0< J ' di 
Elevation ft Datum NAD 27 Photo Number _ __..I.....J].____ 

11
Site & S~eam Description £ IO\N 0\\~£:\ CifX IJ il-lv'' V'.l\& 1 apx, (0 - B" dM-p, 
dRe? \:\at rAxea lrot-6 \1V-V VJD -£\OlN-
Surface Water Characteristics (color, odor, appearance): G\fg\r 1 \OD c:,xjoy 

SAMPLE COLLECTION 

Collection Method: 1 L bottle orizontal-bottle cross-stream 

Sample ID: j ~OL"?p\/,}VY\cjT oc1 ·,;z Sample Time: ICS J 

Field Measurements 

Calibration Calibration CalibrationParameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check2 Check 3 

Time !()CQD 
Water Temperature 
(oC) zs, Olo 
Specific Conductivity 

(IJS/cm) @ 25• C o,yro 

Conductivity 

(IJS/cm) () ,]]1 

TDS 

(giL) 


Dissolved Oxygen 

(%sat.) I. 

Dissolved Oxygen .., , ·J.o(mg/L) 

pH -1. ,q 
ORP I Wt')··~ f'tl~v I) 

(mV) 
 ?Jl• c~ O~ll> 
Turbidity 

(FTU) I~dl'~ 

Air Temperature 

(oC) Ho, D 




SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program - Spring 2012 SW Sampling 

Date 0 I t I I :;2()) OJ Time I() L\ 0 Station Number \fY\ CO\oq a 

Completed by: ~· :Jct=jf ~ Checked by: ________________________ 

-~. \'JYl:uy:!CY] 
Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

I q ;;Jic;:;; L 
,) lD r'7,SL 
3 };)._ ;;J.5L 

Flow by Meter 

REW ft LEW ft Total Width ft 


Number of Subsections Based on Stream Width 


Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 -10 12 -15 0.4. 0.7 
10.20 15.20 0.7 -1.0 

>20 20.25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 


Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I P I ~:;{ol·;::;t Arrival Time ........,~"---"""'---

Field Personnel 


Signatures ~J)~>----------------

SITE DESCRIPTION 

Station Name ..........,.~..J...L_._.-:::::...!....L..--'-"~;...:..;;;.:..-r-::..:.J..u=~~=::...l'--- Station Number u~::lT OC\?::z 

Latitude N ijc;< o C:JO , ~:::{<.(~ Longitude W \ \ \ o dD :?:l~ 

Elevation ft Datum NAD 27 Photo Number----"-----------=-= 
Site & Stream ~.ascription \M CW ;~\fl :J C.i) yv;J 1-h OV)S \}\l l 1}1 y1 x>I l VI c'j 
\NO!teY VX\ov~ yl3ud 1\C\\ft. '21VY'-ple tCA\&~1 rAt vx::zt ·~low (]1'{-fO\. 

Surface Water ,Characteristics (color, odor, appearance): . cJ-eC\Y \1\ld\t:er I 

()'( 

SAMPLE COLLECTION 

Collection Method: 1 L bottle,lfl~~~;~~~~l-bottle 1 Swing-sampler, Other( Q~~p~s!~~§J /Y.~ross-stream 
Sample ID: \ 8.0C:-J D\AYYYJ~~f()g3 Sample Time: IL/d 0 

.
Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample·2 Sample 3 Check 1 Check2 Check 3 

Time ILiJ-o 

Water Temperature '• 

(oc) lu ..,~ 1 


Specific Conductivity 

(IJS/cm) @ 25° C 
 b . .llS 
Conductivity 
(IJS/cm) lb )'d4 

TDS 

(g/L) 


Dissolved Oxygen 
(%sat.) 


Dissolved Oxygen 

(mg/L) .)~I 

pH (; ·~t; 
ORP 1;6~:~·~~~(mV) 


Turbidity 

(FTU) ,::,(,C:?q 
Air Temperature 

(oc) 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date ':? I ID I ;:,]Dl a Time ~ I~ ;;J?::> Station Number 'mco'"TOC:/J ~ 

Checked by: ________________________ 

Flow by Capture Method 

Measurement Number 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft} 	 Number of Subsections Subsection Width (ft} 
<2 8 -10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface} 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2} and 0.8TD (TD/2} 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle} from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec} (or N/A} No. (or N/A} Depth (ft} (30 sec} 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I II I ;;)O I8-. Arrival Time I0 0 S 

Field Personnel 

Signatures~....;;__.~__,________________ 

I 

Station NameCOvx \ng Fecl·:ty\'0 it\ o£ n 'fo{~ V~OO\tj Station Number m~-)\ b q y 
0Latitude N Lf Q o 4 ~ , ~U , Longitude W II \ ·~ () I0 ,, 

Elevation ft Datum NAD 27 Photo Number _......,II'-''2~--

Site & Stream Description------------------------

Surface Water Characteristics (color, odor, appearance):.,.---------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: Sample Time:_____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check2 Check 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(IJS/cm) @ 25• C 

Conductivity 
(IJS/cm) 

_i \~ 
TDS 
(g/L) !~-~"'J \1 "\ 
Dissolved Oxygen 

(%sat.) 
 .) " ) 
Dissolved Oxygen )\

(mg/L) 


pH 

ORP 

(mV) 


Turbidity 

(FTU) 


Air Temperature 

(oC) 




SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date I )/ I (~D) Time )OOC:::J Station Number yyy:""'OfOCJLj 

Completed by: --..:..:;;......:::;__,.-:::...:.;;_~'(---- Checked by: -----------
ACM 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 15.20 0.7.·1.0 

>20 20 ·25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2} and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle} from Q4 0.6 0.8 (circle} 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 
.\ ~ 

6 
~ ~( l ~ 

7 

8 
\ }'

\ 1/ 
l 

~~/ 
9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date c:3 I I ICl Arrival Time ILJLJS 
Field Personnel 

E ·l{)?Ctc-JeV Signatures--""'-'-'-+-------------- 
'P7 .}byt7~0JIOV\ 

SITE DESCRIPTION 
~. Wo\lfL<j\J01IIf0 . De .r . . . . ,- . .. 

Station Namec~2ytWV)1fd U\'YJ·i\:: Cl Ot VI, fot'f Station Number VVY;jT ()qc;-2 
0 0Latitude N y0{ L../ 9 7) C1 " Longitude w Ill a9:) ' 6 ~2 

Elevation ft Datum NAD 27 Photo Number _.j.l..).-;2,=---

Site & Stream Description (oWer:wY\ \1\llchv, Ia il 1 crpX L!' D11 c\.eev I 

. . .-. I . . I 

\fV\0\Y'C:b I. I m (.f>llcd itH5Vl:2 \Al'itlr) \1\lCfle X \\0\A)\V)Gj \V\ Iow aYPCj 

Surface Water Characteristics (color, odor, appearance): .G\fOY \NO\tev , V) () 

SAMPLE COLLECTION 

Sample Time: Ii.,)C?"2(o 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample 3 Check 1 Check 2 Check 3 

Time }LiCSw 

Water Temperature 

(oC) r1. ?:1:> 

Specific Conductivity 

{1.1S/cm) @ 25° C o.ficoo 
Conductivity 

(f.IS/cm) 
 (), ~L/ 
TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) C::Jlyl 6 

Dissolved Oxygen 

(mg/L) S.3u 
pH 711'3 

ORP I;~~·.~)Rtj tp'
(mV) 

Turbidity 

(FTU) ().q~ 


Air Temperature 
(ac) lB.0 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 


Date ~:=:2 I /0 I Q<O!d, Time \ ~0\ Station Number YV\7j\ oc1C; 


Completed by: 	 5 1;\pciC:f Y Checked by:----------- 
'!A ~. y{;:A.cJ{I6Y) 
\J · \;:J J Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

qI 	 IL 
\~ 	 t-j IL 

y~ 	 lL 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7·1.0 

>20 20-25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD {TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth {ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) {30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date C-:J I iD (:;)0 I~ Arrival Time ll ) 
Field Personnel 

SITE DESCRIPTION 
·v~lkt:J 

Station Name\'(, 'OVr\-c~Y'~ ct Y)ctt\t) fo'<l:: \Noo\.fvj . Station Number ltYV2T C>ClLP 
Latitude N j :;t o Y q ' ~0 " Longitude W II I o Ql ' Lj S 

Elevation ft Datum NAD 27 Photo Number--~-\C__,:o=·___ 

Site & Stream Description \N{t\ ,V\!)O!Y'c7\t\\'j (A'ffCi 0\yi P/ lj\ 1\c;\£; 1 \/\1\ £1\Yl 
1: \!;?~ · · ·\ il ,\\[\)o.\e< ,\ow 0\yx. )w&\f~ 01uc 3 -Lj''11etf 

Surface Water Characteristics (color, odor, appearance): .G \fCAV 1 10 I) Dd 0(. 

SAMPLE COLLECTION 

Sample ID: IJDS S\J\)V\f'{j}09{R Sample Time: \]rlO 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample 2 Sample 3 

Time 
lldD 

Water Temperature 
(oC) 1Li. '3o 
Specific Conductivity 
(IJS/cm) @ 25• C o.S3Q 
Conductivity 
(IJS/cm) O.Lltu~ 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) LQ3.~ 
Dissolved Oxygen 
(mg/L) to .S;~ 
pH 

ORP 
(mV) 

7J)0 

I'~Ji1})~~;~ 
Turbidity 
(FTU) lc:)Lj. S 
Air Temperature 
(oC) ' 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 


Date c-2 I Ib IdOl ;;z Time \] \ t> Station Number \IV) (51 09l .1? 


Checked by: ________________________ 

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

\ ;l \ 
·;;t. ;< \ L 

·~ 	 o,s \' 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (f!) 
<2 8·10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7·1.0 

>20 20 ·25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I )Ql I /;( Arrival Time foSS 
Field Personnel 

Signatures-0~..!::...!-L.--------------
SITE DESCRIPTION 

Station Name AYYjiQ (,'(.e£1== QLolif. !?crJvJW-.::'ffli~t\'.f,;~umber trR5T IQ('Q 
0 0Latitude N Lj a ~ Ci?l ' bf\ Longitude w ll \ ac::t ' ~0?.n n 

Elevation ft Datum NAD 27 Photo Number _,....,..""'--
Site&StreamDescription·:f\fllljA3:? \'i\Yf'O!Yy) (o.D

1 
IA)IdQ, O:y>\ l.?2' c\e(?·y 

Surfa~e yvate.r Characteristics (color, .odor, appeara~ce): ( c \( 2Uclt/j \ ~":Jl A~;xncl::ed 
CjfC\l\COfnt 1 (ClV)1t ?x:;>E, C;\QCAne\ Uni\t)\(D l no odoy= 

SAMPLE COLLECTION 

Sample Time: lrGo 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample 2 Sample 3 

Time /[)8) 
Water Temperature 
(oc) l.Cc;>j 
Specific Conductivity 
(IJS/cm) @ 25• C o.ffi& 
Conductivity 
(IJS/cm) lo~·~f[ 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) l·lo.9 
Dissolved Oxygen 
(mg/L) C1 t-ILl 
pH 

ORP 
(mV) 

fJ.t;?J 
Q;')D, (Jitfvl\l 
no.£1 ~ 

Turbidity 
(FTU) \CJ .un 
Air Temperature 
(oC) 15 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling , 


Date S I I '3 I It--- Time ISCO Station Number jJ\1\ ?\~IW 


Checked by: _____________Completed by:--------

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW )\-.Q ft L E W c1 , 0 ft Total Width !O.v- ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2·4 10 -12 0.3. 0.4 
4 ·10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0-2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
Depth of~city Measurement 

0.2 ( 0.6 0.8 (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

)\-. D 1 I .. 0 1+0,!"3 
t\-)--\ 2 

I··~ ·t-OJ{4 

Lt-0 3 '3,1-';'I . :) '\-() ,&"?J 

6:-v 4 t.·w -to "lfo 
5~0 

5 1:35 t0.74' 
&;.0 6 I, 35 to:7 to 
(o~4 7 I.'L5 cfO.W 

to" 0 
8 f,·z_6 tO·W 

/.? 9 (.15 40:7b 
;.& 10 1.15 i0·7~ 
0#0 11 

r \5 -ill .. s I 
~~t\ 

12 
\.,21) +OJ·UJ 

g~~ 13 I. I() +o.c.s 
14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I \ Arrival Time IO'?;:i:) 

Field Personnel 

Signatures-~+--------------

SITE DESCRIPTION 
C\e€f.. 

Station Name '\ktiY\t!\Xill CXf<toW\Je -Acy}1~ Station Number \CYYof(O I 
Latitude N '-f 0 o CO I DB , Longitude W 111 o ~~~~ ?2/ 
Elevation ft Datum NAD 27 Photo Number ---"'d_,__q~----

Site & Stream Description 02vvrp.a,e:\ ·apX r·~: o\cu\..Q. \A)\r\QJ((? ,( \?armLtz5:£n 

er{\e'(~:; AV'tJf:J(Xecfji(_ 1 :/·P?:t \A)iCJe l \-3 otee;yh 

Surface Water Characteristics (color, odor, appearance): G\(C\\( \1\)(/\f-e.r I \QO ccbr 

SAMPLE COLLECTION 

Sample Time:_____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample2 Sample 3 Check 1 Check 2 Check 3 

Time 
lOYD 

Water Temperature 
(oC} /(\,let 
Specific Conductivity 

(~S/cm} @ 25• C 
 0.£91\ 
Conductivity 
(~S/cm} ~~~.Ll39, 
TDS 

(g/L} 


Dissolved Oxygen 

(%sat.} 
 '2£1. C.:J 
Dissolved Oxygen 

(mg/L} 
 Lj,qy 
pH 1~·!1 

ORP IV 

(mV} ~·~~·-~~~ 
Turbidity 

(FTU} lq.llt.. 

Air Temperature 

(oc} 
 I<D 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I l~ I \ 0; Time !(f:i C.2 Station Number VY'(-Sf \:0 I 

Checked by: ________________________ 

Flow by Capture Method 

Measurement Number 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 ·15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 

Subsection 

0.6 QJ!. (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date _ ___..r..._.:.__...!..--~ Arrival Time \ \ ?:iJ 
Field Personnel 

SITE DESCRIPTION 
cr-ee/¥- ? 

Station Name ·f1YYJoj!lJC? ocee 't= cttJ)@? y)o {)Ci\\f\1\e" Station Number VY\~7\ \:Jd 
0Latitude N 4~ o 5 \ ' ()1 , Longitude w II\ c)~ [;{1 

Elevation._____.,.:..:ft Datum NAD 27 Photo Number :0 \ 
Site & Stream Description----------------------- 

Surface Water Characteristics (color, odor, appearance):.,..---~----------

SAMPLE COLLECTION 

Collection Metho(,..,~:.=::····~;;;·.~~.~.!-'...= ...=...."""'....~.~~""""-::<.!.!.!"-!.l::-=~::<!...1...,;~=->.----->-~:::=..:=<=.::::.!..!.!~==-..:=<==..:..:. 
Sample ID: I(3oc~) c:tl0rYIDTI~ Sample Time: \\SO 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample2 Sample 3 

Time I\COO \1\?:::t 
Water Temperature 
(OC) Cfiol 1Cf.o3 
Specific Conductivity 
(IJS/cm) @ 25• C 0 0' ~=:f()q 
Conductivity 
(IJS/cm) 0 D.LjDq 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) n "1Lo.?J 
Dissolved Oxygen 
(mg/L) Z). ~).E)\ 
pH 1
ORP 1 :i~·~)·r~ '1~7o.;·~[l'l~ 
(mV) !P)c; ~:> 'oe IP 
Turbidity 
(FTU) \q .. n ICL& 
Air Temperature 
(oc) ''' 




SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date b I I0 I 12 Time I CC()@ Station Number--'--~'___;;;,__,...:::...: :;..;....JY-

Checked by: ________________________ 

/lOY\
Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

JREW /3 . ft LEw G ~e tt rotar width . ft 

Number of Subsections Based on Stream Width 

Total Width (ft) 	 Number of Subsections Subsection Width (ft) 
<2 8-10 0.2. 0.3 

2-4 10 -12 0.3- 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth ~city Measurement Distance Depth of Velocity Measurement 
Distance 0.2 .0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 

Reference 
 Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth {ft) (30 sec) (or N/A) No. (or N'J)! Depth (ft) (30 sec) 
"·" 

1 	 J ""Z..Z513 < ( 144 fO.I~· 7. I r.. -->\,.1 (.60 t-o.-30 
t2 ;l 2 L5 ·-fO. ( (o 0~l f., . 1.40 - 0.'2-4 

3 	 --ll .·3 I v0 +0-vi (;.'1 
1 r. 9 4 (. t; ·+O.''bB> 


f I . 5' 5 (.tv? -fO- 3/ 
II. I 6 (, bS ·+0 .3?J 
16 .I 7 (I (o5 +0/4.'7 

/0-3 8 1. loS ·tV -S4 


9 g.~ 	 {, ]0 +O :)u 
10CL 5 i :7 () -~0 .00 


C[.l 11 \:70 a-o.o·z 

fL! 12 

j .~10 -6.01 

13?!>•..? .I i I~ 5Q ..tD~~ 
14\JT nxr<7.q· 	 ttrb·s... e;S Ifs?"<dV - ~ 

-to. s~z.,/.5 15 CJ-:30 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date I ll I (:){)I a Arrival Time \'l SO?_ 
Field Personnel 

Signatures =A?"'""'--'1-------------- 

SITE DESCRIPTION 
.VOl l<tf\ . . , 
Station f\Jumber msT I?2:0 

Longitude W It\ o ~2 ~?o 

Elevation_____.!..!;ft Datum NAD 27 Photo Number f), Ut 
q it 

Site & Stream Description -lo.C...:../IL-1'\=C..!LW..:..:\e=/...1...\-..:.C..::.~.4+'p"'""X,____.Iu..d..:....---l...llB...::.._''~\/\..:;...)u..C~~Ies_..._.T-)...~..:;J.:l..---Lj-~.-.~___,.C.:.;,)f!..::...~""'"t+fl..~---

~urface Water Characteristics (colo,r, odor, appearance): .G \fLAY \N(AJey: 'fq oWl I heJ 
tHA bW:? \:\Uf\fJCJ t o\\fc.,±fd \D \r:X;rtt\.e" cd 0iff'aM \ VJD 

1 
oclby:: ~ 

SAMPLE COLLECTION 

Collection Method: 1 L bottle orizontal-bottle 

Sample ID: \0?00 SW VYYb\ \ 3~ Sample Time: I QoC) 

Field Measurements 
I I 


Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time fC()Ob 

Water Temperature 

(oC) ILI.LQ\ 
Specific Conductivity 

(IJS/cm) @ 25° C D,?JD~ 

Conductivity 

(IJS/cm) 
 0 I ;7.j3 
TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) .3
~1 

Dissolved Oxygen 

(mg/L) •'l· 3l::J 

pH I. ,l() 
ORP 

(mV) 
 \~~~c8b~tr" 
Turbidity 
(FTU) 1417 
Air Temperature 

(oC) I 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I 121 I l L Time \IOC:f) Station Number yyy:=ST 13~3 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

LEW ~l).,.;;; Total Width REW - ft - .. ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2·4 10 -12 0.3-0.4 
4 ·10 12-15 0.4. 0.7 
10-20 15.20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

\ _( o.-zo·~0"'":/~ 

Distance 
from 

Reference 

Depth of Velocity Measurement 
Q:.6 0.6 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (orN/A) Depth (ft) (30 sec) 

2.D 1 ()~ (6 -
2 

(),l() +o ,·7GLtk 3 

I . ( 4 0 .t-u -to ,-;z.:z.
o.~ 5 0,20 t~~o ~~ 
o.') 6 0./!) \ l 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I ) (;t I \ J Arrival Time \S3;;.t, 

Field Personnel 


Slgnatures1~-.!""~"'-,_-'---------------2
SITE DESCRIPTION lk>tu 

Station Name -~'--""-'-"-............,"'""-'-'-""'""""'""""'-...__...:...:....>~-........,._,...::..o....,___.,_~..............._, Station Number (Y\f2T \8lo 
Latitude N 4d._ o CQ ;;;.< ?.:f~ Longitude W \ \I Q c::-2 ' 0 ;:so 

Elevation ft Datum NAD 27 Photo Number "6~ 


Site & Stream Description------------------------

Surface Water Characteristics (color, odor, appearance):-------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle. Swing-sampler. Other( )~ Up-stream I Across-stream 

Sample ID: Sample Time:_____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 

Water Temperature 

(oc) 


Specific Conductivity 
{1.1S/cm) @ 25• C 

\ \ \'"' Conductivity \ 

(JJS/cm) 
 "" )~ v" \ 

TDS I \ 

(g/L) 


Dissolved Oxygen 

(%sat.) 


\ 
'/ 

J 

l__l
l 

Dissolved Oxygen 

(mg/L) 


pH 

ORP 

(mV) 


Turbidity 

(FTU) 


Air Temperature 

(oC) 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I /[} I );) Time \0?'J- Station Number)mS) \Y-p 

Completed by: .f~.t~:~1'?JX 	 Checked by: ..Jflt:Jo:Ji3:5f~jjj:t:h:2t,bf;i!:._______ 

0 '\JX~flOV) Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4 -10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 Q.& 0.8 (circle) 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Velocity Measurement 
0.2 0.6 0.8 (circle) 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 !""
~ 

6 	 ;\ \"'7 	 \uc.-- "'~ 
8 / 	 \~ I) 
9 "'" ,,"" } / 

10 '\ I 
11 v 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date ~ I I~ I l ~ Arrival Time C8 d 7 
Field Personnel 

Signatures _,·.....·"'-t--------------

SITE DESCRIPTION 

Station Name Evf7t fcw\L J2o:)V}')IA'VC-£0 Cx.eef= atove.station Number yY)'5\j'j s 
Latitude N 4a o CO I 2 \ Longitude W \I I o ::::>3 , 01 
Elevation_______:...:;ft Datum NAD 27 Photo Number /A,~ 

Site & Stream Description------------------------

Surface Water Characteristics (color, odor, appearance):.,....-------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle. Swing-sampler. Other( ). Up-stream I Across-stream 

Sample ID: Sample Time:_____ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check2 
Calibration 

Check 3 Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(IJS/cm) @ 25" C 

Conductivity 
(IJS/cm) 

TDS 
(giL) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg/L) 

, .-· 1/\ [\··,,, \ 

\ ")\\v \ 
\/ ,,~ 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
(oc) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I Ia I 10: Time oqaJ Station NumberVvJoT Hs 
Checked by: ________________________ 

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 -10 0.2. 0.3 
2-4 10 ·12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10-20 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth ofVeloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

..~-~ """ \f\,, v \7/ \ 
8 \ }__ 
9 \:_/ _/ 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date 0 I };;). I )~ Arrival Time --'-jS::::..·--=o:.....Ll__ 

Field Personnel 

SITE DESCRIPTION 

Station Name Station Number YVY·..ol \44 
Latitude N 4f1 o C.;?;;t ' llo Longitude W \\ \ Ol_ Lj lbo 

___:;::.....____Elevation ft Datum NAD 27 Photo Number b'q 
Site & Stream Description-------------------------

Surface Water Characteristics (color, odor, appearance):.,.--------------

SAMPLE COLLECTION 

Collection Method: 1L bottle, Horizontal-bottle, Swing-sampleL Other( ). Up-stream I Across-stream 

Sample ID: _____________________Sample Time:______ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(oc) 

Specific Conductivity 
(j.JS/cm) @ 25• C 

Conductivity 
(j.JS/cm) ~ 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
(mg/L) 

\' 

'\ 

~( \\ 
)' "' 

~ 

I 
""1\ 

v 
/ 

pH / 
ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
(oC) 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date Le;? I 1:;1 I I~ Time lSOL/ Station Number VYjST ILJ4 
Completed by: S·~<Jev. 	 Checkedby: ___________ 

<1 :()YrJO\'i?oVl0 · ·· j Flow by Capture Method 

Measurement Number Time (sec) 	 Volume {L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width {ft) 	 Number of Subsections Subsection Width {ft) 
<2 8·10 0.2. 0.3 

2·4 10 -12 0.3. 0.4 
4 ·10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement {Ft. Below Surface) 

Total Depth {TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

.!!.:6 
Subsection 

Q& 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 1'\ 
6 

7 
·~ 

"( 
~"'\. 

1\ 
v 

\ 
) 

8 "\ ) J 
9 

10 
J / 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date G I ID I CXOI~ Arrival Time ----4........,_""'--='--- 

Field Personnel 

Signatures =·_en-------------- 

SITE DESCRIPTION 

Station Name·jy\'olAhJi~\(y\n L..ov&- V\V'O"' Cy~e\L Station Number -+-''"'--l.....::o....:;...t.............,""'"-'"Q.. 


Latitude N LJ C:j o cal LJ ;;s Longitude....:W-=--_,_1_,_\.._I_ 0 ---'""J.....c.....o"----c:=::;_..C:?""-.__ 

Elevation_____.;...:ft Datum NAD 27 Photo Number __Cf--'--
Site & Stream Description ....~'<w0:;;;.J-IY'L~7>i~~~ ---7"=------~,V..~..·lu'lVV\L::.....!_...:.I.:;::;;J.;_n_.-_.~....1cl....b'"--"-~,~\/\..l..<)wi..:::::O...~.:\e::::.....,.,_·_..'\....~····\..:::::Cl..~..t~1 
dq:rt b \ 'I • y H 

Surface Water Characteristics (color, odor, appea~~nce): . 6 \{cAY :\ V) -\\oWl V'lc?\ .. . 
ai{CIF:J 1 o o cxjoy 

1 
flut~)\\1\C/) O\RJ( :\CZnVhA i~ 0\Yfd \Alllli ?4l )(,jVIT 

SAMPLE COLLECTION .. J (;iDIJ0~1) c::?ll?e 0 t o\YOt\f\i 

Collection Method: 1 L bottle Horizontal-bottle cross-stream 

Sample ID: I .;lCF::><QIJV VY}QT ,5]@ l Q 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 
l;<~b 


Water Temperature 

{oC) ILo·Li ~? 
Specific Conductivity 

{!JS/cm) @ 25" C lJ ,5:'1 

Conductivity 

{!JS/cm) 
 IO 0< Iii 
TDS 

{g/L) 


Dissolved Oxygen 

{%sat.) 53, l 

Dissolved Oxygen 

(mg/L) 
 q .jq 
pH '7~1» 

ORP ~~~t~r;~~~v
(mV) 


Turbidity 

{FTU) Ll 
Air Temperature 
{OC) ILe 

\fVtctk'V 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program -Spring 2012 SW Sampling 

Date c~ I lb I QOI;j. Time 'L;<~;O Station Number y-yv:oTc;2dU 

Checked by: ________________________ 

Flow by Capture Method 

Measurement Number Time (sec) 	 Volume (L) 

I ti 	 IL 
{) 5 IL 
~ L/ IL 

Flow by Meter 

REW ft LEW ft Total Width 	 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 -12 0.3. 0.4 
4-10 12 -15 0.4. 0.7 
10.20 	 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

Q,£ 

Subsection 

0.6 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 Q& 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

~ c· )Date c:-::7 I \ l I ;;<D lc Arrival Time llo ,? 

Field Personnel 

Signatures.Ll.....#;-"/"-"'---------------
SITE DESCRIPTION 

Station Number........_...:.;;;.,"-'-..;;__.;;...;..._._ 

Latitude....!..N.!--------~--- Longitude W \ t I o ~ ?J ' q I 
Elevation.______..:.:;ft Datum NAD 27 Photo Number Q(L/ 
Site & Stream Description-------------------------

Surface Water Characteristics (color, odor, appearance):.,.....-------------

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample 10: _____________________Sample Time: ______ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(oC) 

Specific Conductivity 
(IJS/cm) @ 25• C 

Conductivity 
(IJS/cm) 

TDS 
(giL) 

- \ 
'"" ( \ \ 

-""' )\V \ 
Dissolved Oxygen 
(%sat.) 

Dissolved Oxygen 
\. v 

/ 
v 

LJ 
(mg/L) 

pH 

ORP 
(mV) 

Turbidity 
(FTU) 

Air Temperature 
(oc) 

http:Signatures.Ll


SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I II I ~01,;1 Time Station Number VVY~2f@(J;J9 

Completed by: b ·l!iiAgC'f Checked by:---------
~ ifjfntAc/(nl)
'~, ,J Flow by Capture Method 

Measurement Number Time(sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2·4 10 ·12 0.3. 0.4 
4 ·10 12 -15 o.4. 0.7 
10.20 15.20 0.7-1.0 

>20 20-25 1.0. 2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 Q.& (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 . I \ f\ 
5 \-"'\I \; \ 
6 \ \) \ 
7 __/

~/ 
8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date r~ I Id- I Id. Arrival Time tJ Bf3LJ 

Field Personnel 


SITE DESCRIPTION 

Station Name "'-"-'-'-"'...__....._....:.....:..__,.'--_._""'-""'"'-'-'-"'-'-'~;..;;..;__,__.::..:...;;-"-"- Station Number {Y\S[ ,6JlL/ 

Latitude N 4 ~ o '5 I ·o \ Longitude W I l \ o 7::? 2 ,"i?L/ 

Elevation ft Datum NAD 27 Photo Number /2 '7 

Site & Stream Description 'f:s'Il?CWV) ?:2' () t ll\) tCk ) 0' ·1'1 

' 0 'si' cee-p I 


\lersetfucYl o)Y( )\J0\YJ~S PP. c/hovo I' 

Surface Water Characteristics (color, odor, appearance):. Cjf:ti\Y \J\k:/t1f.X 1 V\ b Oc/[a( 


SAMPLE COLLECTION 

Field Measurements 
I I 


Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time D3LfLJ o?JfV> oBt-tf:> 
Water Temperature 
(oc) LJ .y I Lj,ya _Lt .LJ ~ 
Specific Conductivity 

(IJS/cm)@ 25• C 
 (),tp4L/ o · w4L/ fo,u44 
Conductivity 
(IJS/cm) 6 I 3q1 o. 3q 1 lo.?iiJ 
TDS 

(g/L) 


Dissolved Oxygen 

(%sat.) l1 .:, 'll·~ ill.~ 

Dissolved Oxygen 

(mg/L) /o.o) iD,D I io ,oo 
pH t(\o -::, r1 !. (!L., YJr(~J 
ORP lt?icl • U ylt~~ ~'0 1.'1 
(mV) 11:tA '4 {) '12: p JoL:>,c.; ~:{ 
Turbidity 
(FTU) I~~~ 1.3~ I, :3 3 
Air Temperature 

(oC) I J I I 




SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I \b I l ~· Time \l'd-\] Station Number '(DST QJq 

Completed by: . \2::; · t}Cl q.e ( Checked by: ----------
~)' ~J'<~C\ciCfVl 
~ "J Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ;,6 ft LEW 6. 0 ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 ·10 0.2. 0.3 

2-4 10 ·12 0.3. 0.4 
4 ·10 12 ·15 0.4. 0.7 
10.20 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance .!!.,6 0.6 0.8 (circle) from 0.2 M 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

'36 1 () ~ { ·
!> ..q 
:t-'3 

2 

3 

0 .-'2
CJ.S 

+o. o3 
·+(L02-

4~·7 4 6-S +o .o-7 
S- I 
0J5 

5 

6 
0 't-t 
0- I 

-+o .~o -
7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date 0 I 12- I 11-- Arrival Time \ s::.t1 
Field Personnel 

Signature~---------------
SITE DESCRIPTION 

Station Name------------------ Station Number '00\21()JC:) 

Longitude....:W...!.-,____________Latitude...:.N...o,_..___ 
0 

--------

0 

Elevation_____~ft Datum NAD 27 Photo Number ?)<0 

Site & Stream Description-------------------------

Surface Water Characteristics (color, odor, appearance):.,....-------------

SAMPLE COLLECTION 

Collection Method: 1L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: _____________________Sample Time:______ 

Field Measurements 
I I 

Parameter Calibration Calibration 
Check 1 

Calibration 
Check2 

Calibration 
Check 3 

Sample 1 Sample 2 Sample 3 

Time 

Water Temperature
(oC) 

Specific Conductivity 
(IJS/cm) @ 25° C \ 
Conductivity 
(IJS/cm) 

TDS 
(g/L) A 

\ 
~ 

(\ \ 

"\~ 
'\ 

\ 
Dissolved Oxygen \ "' \
(%sat.) I!\ I 
Dissolved Oxygen 
(mg/L) 'J J 


''-_/
pH 

ORP 
(mV) 
Turbidity 
(FTU) 

Air Temperature
(oc) 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- Spring 2012 SW Sampling 

Date G I ld I }~~ Time \L\~q Station Number brf5IQJS 

Completed by: ~~1\3.C!WX . Checked by:----------
"5) ·. ~'t~JCKJvt 
·c) '- '-J Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 


<2 8 "10 0.2 "0.3 

2-4 10 "12 0.3 "0.4 

4 "10 12 "15 0.4 "0.7 


10 "20 15 "20 0.7-1.0 

>20 20 "25 1.0 "2.0 


Depth of Velocity Measurement (Ft. Below Surface) 


Total Depth (TD): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 


Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from 
Reference Subsection Subsection Velocity 

Reference 
Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 
1\ 

1\. 

\'\ 
5 

~ ~ \ \ 
6~v \ "'\~ '-' \ 
7 \ I 

8 \I I 
9 

10 
/ 

11 

12 

13 

14 

15 



---

-----
COC No. A 30183 Midubac Phone: 740-373-4071 158 Starlite Drive 

---~--

Fax: 7 40-373-4835 Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD 111111111111111111111111111111111111111111 

Compan_y .N.·arne./:! Program/[/i I' ~-/ ! f/,.,l 
~ OcwA

Contact Phone #: . ~<-
~:;_.- ___ .. ?:.Jr-·- - 0RCRA 

·-
Turn Around Requirements: 

Project ID: - • 

Sampler (print): 

e- , ~~ iA_/. a-""'~ 
Sample{/ 
I.D.No. 

Location: / 

.r / /I 

~~ ..r / i I 

"-c <~-~ 

en
a: 
llJ z 
~ z 
0 
() 

lL 
0 
a: --ur 
co 
:2 
::::> z 

~--·~-' 

"'C 
0 
I 

,R 
1-;~
15 

j 

I""~' 
\:j 
·_<: 

-~~ . 
-~~ 

,'~
,,"-___. 
·'--.. 

''-J ~: 

Oooo 

0AFCEE 

w 0 ~ j......::::..:::O:::,:the~r=====~ 
co 
<t: 
::::::!. 
'**' 
...J 

~ 
~ 

ADDITIONAL 
REQUIREMENTS 

x 
~;I ~'\- >( 

ila:; vl } \: 

' ~-

'>. 

j \ 

\;: 

- ·..,!.,_ :,., \ 

1-J C:J{:,f/i Vi> i •r; I'J;: ! \ 

> ). 

- -r---

Relinqoished by: Time Received by: Relinquished by: Date _Ti~_:,,> Received by: 
(Signatur§_)-:;;:•: - ~::.. (Signature) /" • / --;~ . (Signature)(Signature) 

~---~' /::::. 
Relinquished by: ~~- • Date Time Received for Laboratory by: Date Time Remarks: 
(Signature) (Signature) 

*Water (W), Soil (S), Solid Waste (SD), Unknown (X) 
Page------,-- of.___ 



--------
---

---

___I __ 

COG No. A30182 Miciobac Phone: 7 40-373-4071 158 Starlite Drive ----
1 

Fax: 7 40-373-4835 Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD 11111111 1111111111 IIIII 111111111 1111111111 11111111 
Company Name: ·t: 

Program( 
~ 

~I:~;;: -+~ 
/ I 1/1 ,---.._ :.~ 

~-
,___:__:: -2:: 

OcwA 
Projecb Contact: Contact Phone #: '-· 

~ 

~ "------ ';::--~, 

·,:< 0RCRA#~:r ~---, .'/c, - <:~· ! .· - ~tWr,, ; ·· 1 -- :~7a. -~ 

'-~-

i§ '--2> ---:::-""" -~ ·::::.:r-
Turn Around Requirements: (f) 

.. / 
.:---:: ---

OoooLocation>?- a: --!"" 

:~ :_\ 
·~ ; I i' ~/\ ·!7 w ' ·-· ;i -~ ~ z '•-......,/ 

s '---- 0AFCEE-: ·.. :--:::::.~Project ID;. ~ ,.,..~,(\--~ ':::9, --- -.::;: LiJ"""\ <:~,·/"/' . .__..· 1(7({/ z I". \6 (f) Oother
~~-~I/'" l{ ( '• 5 ') ·;' .' :JC· -l 0 ,.;,~ -~ '- --~~ 

..,,_._ - " 
'--~ ::::>

/' () 
Sampler (print): Signature: / u.. . ·- (~ 

\ ;';' ;- CD 
----..,,'-"' --~~ ----- ?: }~ ~\ 

__, ~~ I~ <(
0 '··,;\ · ... _~ :::::!. ADDITIONAL--~ .. ?.:.::;5!::_~.:_ ·........". -~~- ......::[_ i ;;:. "·' 

I 

',~~ ~·~~---· a: 
w 

-~ 

·-. ""'\ ----- C"':§; .....,,...-

-~ 

.• ..J"'*' REQUIREMENTS......__a. CD \ ·?= -{___.-::-~- :::!: "0 -~ ~ -~ "'--.. ~.c --~-Sample E ---
0 ~ ::::> 0 \. ·, "--~ \.1• (,_J l<.J \ >;

I.D.No. () C) Date Time __.. Matrix* z I ·........_: ~ ~·~ !....._ ~ 
'\ 

/' .._.. c;>< r·;;;c.-:: ,::;..'-. ~ ~~-L !! ~!A,'; i' /. r;_ :•- '; c; \Jl X ,i\ ~-- ?< 1--< >·"'I -~ :;'"'-'' ?' .-· / ' "/ 

. 
 .. -~ l.;.~k:3 i·<:: (.y .·: i:V,>;:. 1.- J i·- ·-·{:. IT' A/ ;\ \ . 

I :'(-;j i :c; - 1-·,'J '·< ~ / // >< x >< \ \ 

' r 1::. '" ,. 7 .. -;-r ,/:::: Vv1 )::-~: v ,..,_...;._"",;..-::; ::;,1 <i-''lf·'• 
; \; ''(
[. -t.L ), 1: L!! -, :: ,C -· f;·f 

;,7 ·"-;;' :rJ 
,,, :·-c :r' ( :s -,c_ -~ J.ij r// )( ,, 

-,, ""'y·' --~ <' ''0 :i'!J,,J • ' -;; > --;; ~ ;; ?S ·" 
'"·. c5 /~- ;-i/ /v') ;:!~ L!, , 1 : ..-r ;~~/ '.1 3< {1/ \, 

..,,_"_ .-....~---·---"- -- --~ '''~" "'"""' -~ ""-"'"-· -· - - - ·-- ----- -- -- -~--·-- -- - r·--- .. --- --r--- ·- ---
.-~---'""' -· 

-~-----

__,_...- --- ---

-- f--' --

--- ,__ ---- -·

,._.,_..-. 

.----·-"''""_____ 
_.__.~w·-" 

--~ 

~....---...----·-
---~ 

,,....,.~-r---- --<- "''»:." ,..,,...,_ ·~ ~1-- ------ ., --- - ·--~ ,...,"~' ·~ e-.-~-::::. 
~-

-- ~- ~·r-· r--· 
Relinquished by: Date Time Received by: Relinquished by: Date Time Received by: 
(Signature) ------:::::- (Signature) (Signature) (Signature) 

:__,( ..-·::;.::~~:: ~~-~-~-~'t::;.::::::::::::.~ / 5· ./- -;- '· .'C{. . C>"'"' 
Relinquished-by: ?-:./ Date Time Received for Laboratory by: Date Time Remarks: 
(Signature) (Signature) 

f 
I

*Water 0/'J), Soil (S), Solid Waste (SO), Unknown (X) ! f
Page of.___ 



---

I 

COC No. A 30181 Mictobac158 Starlite Drive 	 ---,-- 
~ 

CHAIN-OF-CUSTODY RECORD 11111111111111111111111111111111111111111111111111 Marietta, OH 45750 

Company Name: 

;~\ \; C\:::;:.4-:?\~ VV\ \\\+i 
Project Contact: Contact Phone #: 

? x -\-\', ;\ \·l (\ t~- ~-c·n- rh\ "1 ")\ l - :2.-,::) r{) 
Turn ~roudd ~equirerpents: Location: U)

a: 
UJc:--;f(\\~,r\rY·: d 	 \'\",(\Yv::::::...-:~1 ',y-~.h z 
~ z 
0 

! () 
jSampler (p;int): ,-Signatuie: 	 LL 

0

F' r}.pr;.o,-f' v -~~ i)-)'fOr'J-J f.!fi a: 


UJ 
CXlcr 
:2 "0Sample ::> 0

I.D.No. 8 ~ Date Time 	 Matrix* z I 


' I I' 

~ 

\ /~·nc::.-,~-.1,\"h--, rOC 	 \ i r'--l { ~ \ 1\. \ .~) 
I ~ ~-- ~ ' 

\ :::J f"'.C-.c_l h\\:\:'\ c--.::\r\( 0 a {A 	 II J.j() ..:::) 
, .. 


l -:,;! r _.,c....~ .~ J "- "'. '=. --. -.v--~ :-~ -- i - !- \:\: -J 
., 'I< 
\ (\ l •-;J 

\r\} ~. 	 x 
1> 

'I .., - • - ~ ' '. 

: ~;,,c.,c__,.·\ic\\c..,-;-1\-:'--i -lA c-:)U.1i ~~ 1Y X 


. - . I 

) -:: .:-__,..:._. ~, l' '\ - :;-: ~ ,,)2--,- T"' c:~:' c;{ i _.::) 

~ 	 I)( 

-----'
-" i I ~ 

c~-·' '"'' i ~ :\) 
--, 

..-., 

"' 	 )( 

--../ 
\ - ' 

'IJ:Ji () \i\\ n-
I i - _....,

:::=-:; / ,~/; / I ;:l I '0 .:::) I 0 \t\) (7 	 y 
/"': 
,--....,./ 

' ' 
l 1r~c;r 'G- ·~tJ-r\\- t /\ c--;) c; 11 0! 	 ~ ---;< 

Relinquished by: , Date Time Received by: 	 Relinquished by: 
(Signature)(Signature),- ·?)r:r,n\/' '==:: l: 0) ; ;> II ),)u() (Signature) Fee\ F)(t> V ¥'Vl- +: I 

Relin<~uished by: _ Date Time Received for Laboratory by: Date 

(Signature) (Signature) 


Phone: 740-373-4071 

Fax: 7 40-373-4835 

Program 

OcwA 

0RCRA 

Oooo 

0AFCEE 

w 0gs J---:::::..::O:,:::th.:::_er=====~ 
CXl 
~ 
:::::!. ADDITIONAL 
'**' REQUIREMENTS_J 

~ 
~ 

x X /:. 

)( 

>< 

x.· 

1( 

X 

'i 
X 

-..,.( x "'-' 

"'1( !<l 

'Y 

y 

)( 

y 

v 

>( 

""x' 
")(' 

)'( 

'-!.. 
>( 

N 

N: 

~ 
Date Time Received by: 

(Signature) 

Time Remarks: 

------------------~--------~----~--------------------~~----------~--------~----------------------------------~ 
*Wai~r 0/'J), Soil (S), Solid Waste (SD), Unknown (X) 

Page-!---- of -~ 

http:c-:)U.1i


-----
COC No. A 30172 

158 Starlite Drive Microbac Phone: 7 40-373-4071 -r-
Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD Fax: 7 40-373-4835 111111111111111111111111111111111111111111 

r(1 

Company Name: 

\"I IYi.~-"rf""· '"1-±':1 \(\1\\\\JJ 

P~ect ~ontac~1 1\P~' 
\ \..'"' I\ 

Contact Phone #: 

Yf'l\ ~1 on _-q:Jth1?.:-.,£?-fu I \ ~~\I1 /' f \/ \ -, 

Turn Aroun_c!)Requirernents: \ -' Location: 

·~~-·\,r\r:iy(( If\!\ t·\\1\C-, /:\ i/'\~(; 
Project ID~ · ,~\r) 

~ , 'v• _/

~v0l G\r\ \\(\:/\c..y~ \\. ~~'(\\(\0\ :::)(')\;) 
' s· \ 

i 

Sampler (print): i> r _1gnature: ._/ 

E-\):vnn\PY '1?JY~((;\0\C. (\ . >.": ~-· ~., /" '-) 

r r ) '----~--

' a._/ 
sample E .c 

l!:! ~ 

~ -
I.D.No. 

0 Date Time() C!J Matrix* 

en
a: w 
z 
~ z 
0 
() 

u.. 
0 
a: 
w 
Ill 
:2 
::::> z 

-c 
0 
I 

1; 

~ 
~ 
•::;:> 
""--.._ 

~ ,. ' 
\.._: 

(:,) 
~ 

" -
~ 
~ 
·~ 

<!'"" 
)l 

0 
~ 
~ 

<~ 
~ > .) 

~ 
-rc;;:
::;:; 
~ 

""',J_ 

-~,_ 

= c 
"""=. 

'---' 

~ ","" >-'- N 

-:::::: \~ 1. 

';_)-)§ 
~ 

?J 
~ r c__., v 

-;;: -~ :==; 
--=:: 

-~ 

' 7( 
., 'i~ 
·~ -~ 
·~ > 

r:L 
,0 

~ 
":"·\ \ 

0 

s-

~ 
___! 

~ 
-
L\

~ --"~0 >
~ 

:3::i 

[jJ 
en 
::::> 
Ill 
<!: 
d. 
'**'_J 

~ 
~ 

Program 

OcwA 

DRCRA 

Oooo 

0AFCEE 

00ther 

ADDITIONAL 
REQUIREMENTS 

l ~k·,c.:-,_ S\ :\1 ~ t! l - IA
K

\1 Cl}Ci)l~-
; . 

',"~Li0 
i ' 

\;\) ~ 

~ x ~ 

~ 
~ 
~ 

"'
~ 

~ 
~ ~ 

/ 
/' 

Relinquished by: 
(Signature) 

~. i ),_cr, n\.0 V 
Relinquished 6y: • - _f 
(Signature) 

._) 

Date 

c:;) !n \ 1~"""': 
i Date 

'~ "'--, 

"' ~ 
~ 

"'-. 

"' !'--
....... 

!'-.... '""' ")'K'/ 
,; 

/ 
// 

/- Relinquished by: Time Received by: 

c •'i\('A\ 
(Signature) 

fo,~\ ~ X 
(Signature) 

-
Time Received for Laboratory by: Date 

(Signature) 

/ 

/v/ 
.. 

!"'
......., 

f'.... 

Time 

v 

/v 
L---/ 

Date Time 

Remarks: 

v 
I/ 

Received by: 
(Signature) 

~ 

-. 
*Wat«r (W), Soil (S), Solid Waste (SD), Unknown (X) 

Page ~J of --.. 



- - ----

' .. Chain of Custody and Analytical Request Record Page_/_'_ of _l_ 
PLEASE PRINT- Provide as much information as possible. 
Project Name, PWS, Permit, Etc. Sample Origin EPA/State Compliance: 

Company Nam~'~/ll ~- 0 p 
lil){: .. ){~/lhj ..../j.r j lit" () [1. iL-c l ;: /r i/t: State: ;A{i L,G Yes c;r--.--

/--

No D 
IReport Mail Address: Contact Name: I Phene/Fax: Email: Sampler: (Please Print) (j 

~-

/~,-/ £· \/ L/:; 'c : <',_1-fc;';. .J)t~C //) llii.tL /_)ul/1 c";;(//. 

Invoice Address: Invoice Contact & Phone: Purchase Order: Quote/Bottle Ordt'1/ 
,..I 


. ·• ~{.. !'. . 

Shipped by: Contact Ell prior to Special Report/Formats - Ell must be notified &U:!J&[1W@O@ ~@:@(1!]@:@11@:@ ~RUSH sample submittal f>J :;:.

prior to sample submittal for the following: 0 (D R Cooler ID(s): 
~((I en ..r::::. for charges and 

~~>;gOI 0 <( scheduling - See 
·-U) 0 >..Bs:U) co I~ w t:. Instruction Page cL;
c: 22 ~ I "0 
8<("(5 ~ () c u Receipt Temp Dow [JA2LA :~~~ :::J Comments: 
- ..U)IiDI <( 0 oc 
oa.>~D GSA ...---.---"....--0 EDD/EDT(Eiectronic Data) '- ~.s c::: I~ Cii~ I- cQ)f--("(!0 On Ice: I D POTWIWWTY"'/ Format: .c mS:I'E -() 

<( ~ s /fes': NoEa..~- ,"-··-" - 1D State:_// 0 LEVEL IV ~ E<!:l~ -- w m Cu~OJ:Iy'Seal •'Y; N
\ ___ ,

D Otner: 0 NELAC c?5 >I w E Bottles/·~--'·' ~~=;; (j) 0 H B CCoolerszi· 
Intact y N 

SAMPLE IDENTIFICATION Collection Collection SignatureMATRIX ~~ y N(Name, Location, Interval, etc.) Date Time Match 

r 
1 

/:;;:~.5(.,... ~.-;l ;: !itAJ c a~- ~~ J : /J I'\ "( ~ 
2 ,~' -
·~,;. '; c-,,;v ./' /11 ilL r: ~~- E t1/ \( ~ 

3 (Q)
i /;

f .~- ( c; (.:_,[ / 1;-; ic I j!L/ f/( /... I'" ')< .{hrbn 
4 ~ )[ ,:, /-Li/ d,; .V:: !_./(I _t; r c/ _/ I"\ ~ 

5 
1{( /::../;L ·,, • 'L', '1(; -II "li'f i f\_! "< )\ ~ 

6 
! ,1, C, t: u / ·'' /v, ill ;.r, --:,r-- ( 1:,- /(; <' ;r : (\/ ) ~ 

7 ]:=::::, 
--~r----- r---~ . -- ··--~--¥ - ~ 

r-- 8 /</~ -·-- ~~-
9 ~.Y--- ----- r- 1..----;_··, 

--~ 

)-~,-----

I 

I~ 
' !

10_ ..---=:.-· --r------- --- .-- ""'""'~-........ It:]
~ -- ~~ ---
Relinquished by (l?rint): Date/Time: Signature: Date/Time: Signature:Custody 

7 
/2~-I'J i?· />v.;./i;- I~··(,/- ;;. / ( c ~v{ ;::;:=-?c. -~~~---;,- R:~~:i~y£~- L;- i/· ·j:J-
Record Relinquished by (print): Date/Time: Signature: -- Received by '(print): Date/Time: Signature:

i 

MUST be 
Received by Laboratory: Date/Time: Signature:

Signed Sample Disposal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 

This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 


Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 


http:www.energylab.com


-----

-----
COC No. A30174 

158 Starlite Drive Microbac 	 Phone: 7 40-373-4071 

Fax: 7 40-373-4835 11111111111111111111111111111111111111111111111111 Marietta, OH 45750 CHAIN-OF-CUSTODY ~~CORD 
(\, j 
'~ 

Company Name: 

f\1,\N.J,...,~ 
Project Contact: 

li? ~?+rv\ \ ln \ \ ~ P\ t-
Contact Phone #: 

Y)(\\-i;;!l- ·=s)(.r) ~ 

< ""' ~8 ;s 
~ -~··' 

< --~~ 
<::I 
Q 

·~ 

!' 

-
~ 

Program 

OcwA 

0RCRA 

Turn Around Requirements: 
c:._'y-f.__ \ .,r l n { f"' \ 

; / /\ 1 ~ ; l 

Projecfi~:{ · 
c:.·;.c, ·, ;1\(/' ~~~ 1\ .•.. . \ 

Sampler (print);' 

:.;''.;;' r, (\·- '{~ 

-
J 

Sample 
I.D.No. 

c. 
E 
0 

(.) 

Location: \ ~-y·:\\ ~v 'i/'IS'l.\ ?'! 

~~\J l 1:-. V'-\ c-(), \f\YG\ .V\0\ 

~~!l~a._tur:): i 0 
/ C.-·' . . ,~/7 A >;-·•.:':_.< .'; 

.c 
l!! 
CJ Date Time Matrix* 

(/)
a: 
UJ z 
~ z 
0 
(.) 

lL 
0 
a: 
UJ 
IJ) 

:2 
:::> z 

"0 
0 
I 

~ 
=3 

)~ 
u~i 

~~~ \.:::::: 

""' :: 

--;-c 
·~ 

'

-;,,._ 
Q. 

~ 

-.,., 
;, 

,:..~-

; ·-~~ -·9 :~. 
c)

.:; ..ll 

c~' ~ 
-~ ~ 

::::1-]) 
_;::: 
~_...., i\ ?'-,_,;., 

.;_._ 

~i~ 
--~ 

rS --;.

·

(jJ 
(/) 
:::> 
IJ) 
~ 
d.· 
'**' 
_J 

j::S 

~ 

Oooo 

0AFCEE 

Oather 

ADDITIONAL 
REQUIREMENTS 

l ::;rnS •'-J I V\'-;..,..·:-J;:Ji n.s;; y 0\:o l 1-:; :.::? b{(l i, }\} )( ~< IX ;< 
';-y:-,c:_,,;~ Vv>c:::r ~ /.o-i .1 \ 1'::7-:::)/~\ )( '){ 

-::; 1 ·;c::,~Alllr,g :-,cJfS-C v 
' 1r·.C?n >< '>: ;.( X 

i -:4 r;::=-,,,p \'1 y;::;r :L(t.~l A "' i (VC-;('> ';<~ X 
~ __... ,%)~\(IC-.7[ • ~ ' , i~~~--.j i)L-rfJ"";' "<. l 77r:,O 'X ?( \, >< 

-:;~,C-F,I,;,,l \'¥lc-if ,\~1-1 ,I "./ l /;;:J() '>! !'li!.\ 'X 

! :; ()C., C\},lVYl '-~,-; (JCi.::'?- ft= 'X IY:JC1 X .y~ )( X 
i / (; C.. ==-:,iANl'lSl(q :2, -&I ~ 1'-l.Jr )( x 
I:;:;::;'~\',\\\·\~' .oc::.-~ "< 11 

-.:::::.-. 0 'x \ X X 

\-:::,~C-o c,\!\11 .c-:':, c;c:, · LA . 

.l-::'t:~~'llb>.~,r'Nn-1-

X 
'y' 

1-~~::::.,; (' 
I Cf7-::l) 

''l 

\: '\ 

l'i 
)( I?( 

:-::;,,-;::,qr,'%\Y-t<'l'li :-'J '.( I:;::::-;./) 'x:' lx 
i 1:::z nC,sl ,\ n\:· c:-.irrC!t!'- j:" x j-g_::::), {) '\ '../.,, "( )( 

I ~~"C.,C.,;\)/v~r:;rt?'1r,1-l A ·x ~~~!) ~ '/., 
, I dllG .:._ (:' !'2.-s /;1)- ri:J ~ F x !IS;< x )( X IY 
L'•, ,r\2 ,. " ~ lA(''{)I,_, ... h' - -·)l/lJ- ()/'"'; J 

·--·
)( 

- - ~------

li0d 'f,, ~ 

- -- .- 
I~P :r. 

"'...,r"""' ... r- -r-- '"-..____ 

r--- --~-_,.,. 
--· ··----~--.... 

~------ _.-"'--""' 

~-· ''t-

Relinquished by: 
'·,·(Signature), . 

~/'__/;:"' ;/ . . ' 
r'' 
'~···-; -

Date 

i,! I :J 
Time 

i ' ~<~ '?-J:; 

Received by: 

(Signatw~l,_, 1;-)/
1--'c/( '! 

_:::~ Relinquished by: 
(Signature) 

Date Time Received by: 
(Signature) 

Relinquished by: Date Time Received for Laboratory by: Date Time Remarks: 
(Signature) 

~- .. (Signature) 

*Water 0f'J), Soil (S), Solid Waste (SO), Unknown (X) 
Page-+-- of'---'-
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COC No. A30175 

158 Starlite Drive Microbac Phone: 740-373-4071 

Marietta, OH 45750 CHAIN-OF-CUSTODY ~CORD Fax: 7 40-373-4835 llllllllllllllllllllllllllllllllllllllllll tf. ~. 

Company Name: 

\-. •.\.\.';:t 

Project 10: 
,\ \ --, 'C\{ ) 

Sampler (print): 

,___.. .\)Or~\: ,? ( 

Sample 
I.D.No. 

c.. 

~ 
.0 

~ 

Contact Phone #: 

Cr~r: j - ( Gi l- ·;;;~-:,\ 

Signature: 

'-1~:=) :~ 

Date 

. ) 

Time 

() 

Matrix* 

(/)
a: 
w 
z 
~ z 
0 
(.) 

LL 
0 
a: 
w 
[]J 

:2 
::J z 

""0 
0 
I 

R 
0 
·:;:,. 
---! 

~ 
'S~ 

f 

~ 
-1~ 
·1::::: 

<:( 

e~ 
~ 
::~-~ 

·-c; 
c....) 

\._ 
~ 

-~ 
,'0 

-

-;::; 
:2;: D
'--' -::; 0 
-i;, ~ 
~ LL 

\S -
<;:: 7 
~ Q 
~ 'J 

'-../ 

1-~ -:::: 
·;::::; T 

.~ "" 
'!=.~ ,_ 

0 
a, 

__; 

LD 

@ 

\<:' 

~ J'l 

~ 
:::;: 
G:::. 

-s:
i 
(; 
'-..:.._, 

(/ 

;::_ 

Program 

OcwA 

0RCRA 

Oooo 

0AFCEE 

w 0 
~ ~~~~he~'==========~ 
[]J 
<( 

::::!. 
~ 
...J;:; 
~ 

ADDITIONAL 
REQUIREMENTS 

l - ' ..... - ~ ' , 

1 ""::~,::;cl ',\h..-v~-,--DJ- 7A 
j' 

-f.. 
'""'i l 

', )( 

)( 
' 

';,( 

" "l 
X 

"A I'{ ;( 

--.I., X 

- "' - I ')( -~ ""< '')( 
_.. ~ ~ 

\:',·c -, .......,-,·y·.Ci-,1-·,c-.. '/ "'-.. /( 
j ' / -

' • /-, "7 -..: -;<. ;( 
""'' !-;;( -;;::,_ 

y )i l iX 
I')( x: 

\ \( ')( 
J 

: l: :-_:_..c-o; t \ _...,,,::_J-; ,.y,.·::::..- i J )\ i J.-;:)() 

"" x 
~/ ;( >( ',i

l'. 
- - - l 

I ._.,: .. , '\w·.·, i"'<-~;- ~JI'\- \ -I i. y
•\ )( 

- -- - -
·-) :··c.1 \'i•,•,)"")C.,j?p ·-\ )< .,, "I '< >( 

'( v 
'/ )( ')( )( 

-{,_ )( 
j -- ~ ~.- ·

' /';·c~ c: c;· _c,,r,l -1',-:z-.;:::: ]c,LI;:::) 1. 
J 

-~ ~ ;<,. 
-

:' ~-~ i'\C_,J=~_\t2 
' 

- ~1 \ J ""(\ '1.,- !A y ' 
IC!L/::::-

,__... ~ ---A 

Relinquish-ed-by: 

Date 

~j~ '• I\ Ll i 1 ,.\ 
!:)~ 

Date i 1•..• 

Time 

,I fJ h \ --,, 
~Time 

Received by: 

(Signature)-pp--,\'f-:1.. 
Received for Laboratory by: 

Relinquished by: 
(Signature) 

Date Time 

Date Time 

Remarks: 

Received by: 
(Signature) 

(Signature) (Signature) 

*Water (W), Soil (S), Solid Waste (SO), Unknown (X) 
Page-+--- of 

--? 
) 



~ 

Chain of Custody and Analytical Request Record Page_·_ of __lllllfl PLEASE PRINT- Provide as much information as possible. 

Company Name: Project Name, PWS, Permit, Etc. Sample Origin EPA/State C9-mptrance: 


(_(, _rl·-+/~ State: ..::Cfo,h r 
/ 

Report Mail Address: Cont~ct Name: I Phon~/Fax: ( Email: Sampler: (Please Print) 
//1'? Il\v~(H ~ '(/I/·".,"I s _ 1:, , f; ;.- _".:_/u;-,, ··it /l( Yesp/ NoD 

//1 l1~f')~i :
1
/ot /'1 1 :c / -/ )!;/_,. ~~) 7- -3~JC{ .. 

,. " ;:_.. c ,.-'( / • J / 

Invoice Address: Invoice Contact & Phone: Purchase Order: Quote/Bo~rderf 

'c, . ../ .•. ~-- ,': ,. 
Shipped by: 


Special Report/Formats - Ell must be notified 
 Contact Ell prior to ~&[1)7@0@ ~~®C!D~@'U'~@) .1~). ._<RUSH sample submittal prior to sample submittal for the following: 0 03 R Cooler IO{s): 
~rocn..c for charges and 

~ / :g>;gol --·"" 0 <( scheduling -See. / 
·-(f) 0 >

~"' J!!s (f) m w c Instruction Page 
,.-// ~-c ~~ I "0.. ./" c u Receipt Temp 8<C·o ~ -~ ::::sDow ,./ 0A2LA ~-~ 

(,) Comments: 
- .. Cf)liill oc,/ oQ)~ 0 

_.-/0GSA D EDD/EDT(Eiectronic Data) '- ~2 c: ~ ro/ 

CI)J- m o c On Ice: '··-.c .. 
_,-:·~~D Porwf\:IJ\.NTP Format: ..c Q)sl15 

·~ 

:::; s f Yes_; NoEa~- '~ ~ 1D state: 0 LEVEL IV ~ E<i:l~ I~ w (ii Cusfody Seal •.'( N 
~ ~ >I ED Other: D NELAC t~ 1--- w Bottles/

(f) 0 B C;~: H Coolerszf<~~ ~;~ Intact y N 
·SAMPLE IDENTIFICATION Collection Collection -:?r~ 

·--~-- SignatureMATRIX ·, ..·\, y N(Name, Location, Interval, etc.) Date Time Match 
1 

/ 

. .:;j ,, i /;~~ ' ~· •~: :t _... : ~~~ s·i:! : . , ..;, ~( I~ 
2 

i ;. ~· :;; ·(;//li'.' !: / ~~:, :~- ;r: r; ,-
.;· 

: .... _, '~.,,. ~lj "\;( I~ 
3 I(Q)i' """'"" ",,.,. 1~··~·~-"' I"·"'~" 1,..,,. ..,--~···~·· lnnn 
4 _.,,,__.,.. ,-~·~-- \?@.-- ~~ 
5 , •.. 

........,..- 1-~--··''' ~~
I; ......... 


6 \ / ... ,,...1·-·'"'..... 
/i<'i •·'. ,,.!-""'' I~ 


7 1--·..--·--· 
, .. I~ 

... ~ 

8 
. I·' 

.. : ,. . . I~ 
1

' 
9 

.....-· 

.... 

I~ 

10 


,, 
. ",.,.,"' ,, '"I" .,.. -....... ... ''~"' .. ! .•• , .. ....... lc:J 


Relinquished by (print): Date/Time: Signature: Received by (print): Date/Time: Signature:Custody 
,.,• .· ,J'' ;

' .< ';: .,, - :··· ",;· ..... , C•· ... ··;:::. '• ..:·.· £, ,_::.- ;/) ~((;
Record Relinquished by (print): / Date/Time: Sigcy~-e~·- Received by (print): Date/Time: Signature: 

MUST be 
Received by Laboratory: Date/Time: Signature:

Signed Sample Disposal: Return to Client: Lab Disposal: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 

This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 


Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 


http:www.energylab.com


-----
COC No. A 30173 

llllllllllllllllllllllllllllllllllllllllll 
Company Name: 

. . '. '·..  . ·,_\:t 
' I \ ..' '· 

Project Contact: 
\-;·.pT'\; ) \ : (~ 

Project ID: 
\ · ,=--c '~ rr) 

Sampl;r (print): 

Sample 
I.D.No. 

158 Starlite Drive 

Marietta, OH 45750 

Contact Phone #: 
• ' )\ -: '~-~ /<"V ('•.

I ' ~ l . ~f--;,{ ; 

Location: 
\ ... Y \""'\c.~:- ·.. \ .....~~r) 

) Signature: 

I ), ) 

Date Time Matrix* 

Microbac 
i ----

CHAIN-OF-CUSTODY ~CORD 

(f)
a: 
w 
z 
~ z 
0 
() 

LL 
0 
a: 
w 
co 
:2 
::> z 

"'0 
0 
I 

Phone: 7 40-373-4071 

Fax: 7 40-373-4835 

Program 

OcwA 

DRCRA 

Oooo 

0AFCEE 

GJ 0 
~ 1---.!:::::.::::!0t:,::he!..;;r====~ 
co 
<t: 
:::::!. 

'*_J 

~ 
~ 

ADDITIONAL 
REQUIREMENTS 

,\) 

\: 1~;.-::'.i ·<' 
!./\] 

\/\J 

'\ \ 

- -. 
) ;:: /)C.:=:---:..) ,i \ ;/~ ,\ ('1';:-.,{\--:-c::- {A 

,Relinquished by: 
''(Signature) 

Relinquished by:, 
(Signature) · 

X 

/ 

\I'::..-( ) 

Date Time 

::._~ 11- \I1;;. ;\YoJ 
'Date: · Time 

•..\ 

Received by: 

(Signature->:-c::.;;- \T:·X 
Received for Laboratory by: 
(Signature) 

1''1, 

" 

---( -:i' If{ 

~· )( y 

Relinquished by: 
(Signature) 

Date 

.X 

Time 

Date Time 

Remarks: 

Received by: 
(Signature) 

*Water (W), Soil (S), Solid Waste (SD), Unknown (X) ./1 ::2._ 
Page--''"--·_of,_ _,.._...,""-·-·_ 



Chain<of Custody and Analytical Request Record Page 

Invoice Address: 

Special Report/Formats - Ell must be notified 
prior to sample suJ?mittal for the following: 

Dow 0A2LA 
0GSA 0 EDD/EDT(Eiectronic Data) 

D POTWIWWTP Format:_____ 
D State: ____ 0 LEVEL IV 
D Other: ____ D NELAC 

Purchase Order: 

Contact Ell prior to 
RUSH sample submittal R for charges and 

~ 
0 <{ scheduling - See 
w t:. Instruction Page 
I "'0 ucu :::J Comments: 
<( e 
I- ro 
I- c 
<( :s s

I-
w (ij 
w E 
(/) 0 z H 

Cooler ID(s): 

Receipt Temp 

No 
Custody Seal y N 
Bottles/ B CCoolers 

Intact y N 
Signature y N
Match 

Reco 
MUSTbe~---------------------------------n~~~~---n~~--------~~------~
Signed Return to Client: Lab al: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
/ This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, and links. 

http:www.energylab.com


----
COC No. A 30180 Microbac Phone: 740-373-4071 158 Starlite Drive ----

Fax: 7 40-373-4835 llllllllllllllllllllllllllllllllllllllllllllllllll Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD 

Company Name: /1/lA //.f Program 

OcwA 

0RCRA 

Oooo 

0AFCEE 

[jJ 0 
3 j........:::::..::::Ot:,::he:.,;;r=====-J 
CD 
~ 
d. 
'**' 
....! 

~ 
f2 

ADDITIONAL 
REQUIREMENTS 

·•l / 
\ 

1\/
'l,r, / \ 

n i 

' \ ' r•, 1 

\ f / 

; A I 

'ill 

Relinquished by: 

~~~re~- ./-::::::? __. 
Relinquished by: _. 
(Signature) 

Date 

Date 

Time 

Time 

Received by: 

(Sign~~l;~- -~,__ 
Received for Laboratory by: 
(Signature) 

Relinquished by: 
(Signature) 

Date Time 

Date Time 

jyi.t.:.,: ':CC 
Remarks: 

Received by: 
(Signature) 

*Water (W), Soil (S), Solid Waste (SO), Unknown (X) 
Page--'--- of_-'--
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---

COG No. A30178 Microbac Phone:740-373-4071158 Starlite Drive ---- 

Fax: 7 40-373-4835 Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD 111111111111111111111111111111111111111111 

Company Name>J-
Program

1 1v:;,#" 
OcwA' Prqject Contact: Contact Phone #: 

~-t; / ...--..,E-P~~ . /. ) 
/;0 ~~~ . - I 

ft' --- / :;~/•' 0RCRA 
/<i 

Turn _Around Reqyirements: Location: (/) .. ~:::.- Oooo 
/ 'n ; a: w 

~ 

s-7, ,:,'t /'r{ .·:_z 0AFCEE 

Project ID: ~ 

f 

. /{; ~.1{ ( -;:;· !- ~-(i :/(/t 
z IS? 1:--t- (/) 

w Oother 
--~! 0 

() r··:S ::JI'"-Sampler (print): J vl\jll<liUll::- ./ u.. co 
--·~l:=s --- ::::!.l"li.- l 

~ 

("; / ~??=-::>:::'::::::::-~/- .. 

0 
a: 

< 
ADDITIONAL 

w -- '--- '**'-- ~? I-- -- -l REQUIREMENTSco 

Sample E .c :2 "'0 ,"'::.) ~
{ c. ·~ ~-~ 0 ~ ::J 0
I.D.No. () CJ Date Time Matrix* z I \'"') ~ 

('I_;::; z~ /.;.: 0.:.i1;: (,';, !:.;-ii---/) i 7) •.1 / \( I>\ 

;.y: ,1_; /I: !( J -~- ~i ::; (lG· "'v 
r, 

! .")(- A .. f•J.i-c ·t: . .' ();1/A . !i -;. ' I ' I\· 
1/ .lC /,(_,;;: / ,(, /; :.: ( :;; c'~ LAj I\·I.- ;! 

/ .·/ C(.. !-:fi)'J;?; I '::;/ i; / 7/-:;'" /;"/ 
( l'-1 

( · /--L/ ;,- :'--'!.:1 "/r- / :_./ _,/ 
)c

_/• 
. 

; -, . 4:.(--v ;; . / I /::- ui \ /i' ;-? I _\ !)(_ V" 

-""; i (-;;.: / ·!' ·.·i ! • • ,-,:· r / 'ci: '? i.t '>:: 
fT.1! <;70/iZ<.::i•;( ~ 7/1 -ir /'7}· .. !A; I\ 

: { l~li. ..J 'f.-J / T?T £,~ ·l~~/~: ( j,~~ Li·J ) 
.. ·- - - - ·-- --- 

-~ /. ../"" 
' 

1-1- 1--- f..-- 1/;_:/ ~/ _,/ 1-----/ _...-:=:::-.- ----
~ ----- ...-- /v 
 / ! ~ \ 


<...-~,I-- ---- -------- -
-w-~" 

/-- ll 
.-------- ~ 

--~ 
/ 

.~ -- -- -1--------- 1--- -
Relinquished by: Date Time Received by: Relinquished by: Date Time Received by: 
(Sig!")~Jure) (Signature) (Signature) 

--- ;.:..;,. - ·- ; " ~ c (Si~~~~re~/y-
~:::::.;;::::.- ----- ·------ .-· -····-~·-., :.- ~;-- ~ /~~(( 


Date Time R~ceived for Laboratory by: Date Time Remarks:
Relinquished by: ..~::::-;:::;;-~"'<'
(Signature) (Signature) 

*Water (W), Soil (S), Solid Waste (SD), Unknown (X) 
Page--+-- of,___ 
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Mc:rol-Dac: Phone: 7 40-373-4071 158 Starlite Drive ----

Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD Fax: 7 40-373-4835 
..ey• 

Company Name: 
Program

~\ '\\:11 :~ OcwA
Project Contact: Contact Phone #: c 
-.;:;,,::7;'r: i. \ ; o i1v;; ';:i co1 \on- -'-;;::}(~,c-:: ~ 0RCRA' 

CJ) ~--Turn. Amlind. Requirements: Location: a: J~ Oooo 
- LU'-.-~:\'!),\ ...-,/"'\ ,-y·;((~i '·(\ _,~,,~':.:::.-:{·~,,~riD i~z 0AFCEE 


Project ID: . 

z ~ Oother 

~ 

(' ~ w 
';o-- CJ)::::.;c:!) ~ c.:::,';"~;\"\ '. ~o ~:>\ '· \ '::.,-,\;\} ~-- 0 ~ 

l \_ 0 Ll-Sampler (print\: -SigrJ:ature: IllJ lL -~ . ' ~ <(0--- : ,1,_:;t.--'t}e r _.,-~_) '-="_..\ e/ _/ a: :::::!- ADDITIONAL 
-~ LU 

i Q. 
\ 

\ 

Ill '*...J REQUIREMENTS 
_o 

J t;j Sample E ~ '0 ~ 
0 ~ ~ 0

LD. No. 0 CD Date - Time Matrix* z I ~ ~ '~ 
)(_ --·lB ,.-~~~~;<cs .;::, \;' ..1 .·?c. A\"''-1'?-J-. ·--:::- c·:A--. • 11r2JC) ;I·, X )'\. 

;.::•t; ~G\;\\i···v'G. 1LJ., r- !\ ltg?-{; X_ 
\ ;::1 \',C:J(::, \.i':;\?-;\;\:ZY;.:2- H ; ""'r( ! \ -1'A,L/ I·~< IX 
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WELL SAMPLING FORM 
Page: -L of _j_ 

Project No.: fC\ \\ (JW Client: 'Of\DV\c-:Dvrlo Date: q jlb\1:2 WeiiiD: \'Y'IAWCOL 
Task: £0\\\ g\N Field crew: ~ecx:f Y A'Jf frlf tj 
Measuring Point (MP): ----·--------- Water Level (WL): '{\A ft below MP 

Sampling Method (see applicable calculations below): _________ Device: ------ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI=(% WL + 20): ___ 
Tubing vol =0.03Uft, Bladder pump vol =0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____,_._ft""'"'be""'lo'-'-'w'-'-'M"'-P Water Height (H): ____ft'"'"'b""'e""'lo=w-'-"'M_,_P Casing Radius (r): ____ft 

Three Purge Volumes = 3''[Pi * (2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh ·DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (j.JS/cm) 
Stabilization Low flow:> 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :>5
Limit 3-vol = no limit 3 well vol. 

Continue stabilization readings on additional pages if necessary 


..
~\Mj2\fd 0\M 'bx'~ot \V\ +ifL , d C\\\DWec ~Yc1W\~ =ev~ ·-w W\o\ \110 
FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (j.JS/cm) 

II \0 'n·A 'f\A f\-A )3.3 l.v8 Y(~.o {y.<[}(y ~. _Q:]Cj 
l\·\c..._ L(q!. I 

SAMPLE ID: \;<DCjq\N\01\A\f\l (Y) \ LA IF TIME: -+l'-'--....:-.....J~----



WELL SAMPLING FORM 
Page:_\_ of _j_ 

Project No.: fq \'\ 6\1\) Client: YYJ 0rlCC0riT0 Date: q)) Cl//@ WeiiiD: tvJAW C08 

Task: Field crew:b.\N ~m7\·\n?j ·c.~y<AjcY ,A :Xfft\fJj 
Measuring Point (MP): _______________ Water Level (WL): ft below MP 

Sampling Method (see applicable calculations below): __________ Device: 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI= (Yz WL + 20): ____ 
Tubing vol = 0.03L!ft, Bladder pump vol = 0.5L) 

3-Volume Purge Sampling 

Total Depth (TO): ______;.ft_,_,b=e=lo.!.:.w..:.:.M:.:...P Water Height (H): ____....:.fl....,b=e=low"-'-'-"M""'P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * ( * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Lowftow~ 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ~5
Limit 3-vol =no limit 3 well vol 

/ 
/ 

/ 

_\ h /
{\)"v / 

.f'l~\\' \ /
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Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm) 

SAMPLE ID: ----------------------TIME:-------

Final Low Flow Sampling Settings: PSI: ____ Charge: -----""se=c ·Exhaust: -----""se""'c 



WELL SAMPLING FORM 
Page: _j_ of __j__ 

Project No.: fctRR (1\JJ Client: .m.c>nsayytn Date: 0)18) 1.9 WeiiiD: YY\A'Nti..)S 
Task: 6\,0 C:--£\\V'7UL Field Crew: E·ljfOJ<J~Y t\ -Tf~Je tj 
Measuring Point (MP): ______________ Water Level (WL): \f\A ft below MP 

Sampling Method (see applicable calculations below): _________ Device: ~-------

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI = (% WL + 20): ______ 
Tubing vol = 0.03Lift, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): -----'ft_,_,b=e=lo=w_,_,M""-P Water Height (H): ____..u.ft.!l.!be~lo£fwu:M!l.!:.P Casing Radius (r): ____fl 

Three Purge Volumes = 3*[Pi * (2 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or L) (uS/em) 
Stabilization Low flows 1L 2 tube val or

+/- 0.3 ft +!- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% s5
Limit 3-vol =no limit 3 well vol 

Continue stabilization readings on additional pages if necessary 

~VV\0\fC\ lYoVV\ cov\C1DT- an VWDt ut\~ u·t \f'fU~ \oYJ \T{Uc ·telf1ce. 
v 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (fl below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(qal or Ll (uS/em) 

-11c:;o - - 10- I 'l· (_p:J ?f/o.4 (J;,CQ/ Lj )7,0 0·00 

sAMPLE ID: \aD9 fl\NVY\AWC03 L\ E TIME: /0?00 

Final Low Flow Sampling Settings: PSI: ____ Charge: ----"'se""'c Exhaust: ___ sec 

~~ ~Y~Y\ W6J\'Pc\ LA'S c=::atrv\1le [oc.ctncv\ ·th\~ \~ ··\1-oVV\ ·~ 
"JA~ spvinCJ <A'S MfWOO\ \0 ~'-0 B:A'CJ\-. lh1s ,~wViDt- C\ we\\ 



WELL SAMPLING FORM 
Page: j__ of__)_ 

Project No.: ·w \\ g\J\) Client )iYl0()'2:iQ1(rt12 Date: GJ /l9 (1·a WeiiiD: YY\8\tJtd:/ 
Task: tl\N SGV\4yl\VJ ~J Field Crew: G· L;t'aDfV .A ·.~\~+Tl£Lj 
Measuring Point (MP): -------------- Water Level (WL): -------=ft=be=lo=w~M=-P 

Sampling Method (see applicable calculations below): _________ Device: _________ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): _______ Starting PSI= (Y, WL + 20): ____ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 


Total Depth (TO): -----'ft"-'b=e=lo_,_,_w-""-M,_,_P Water Height (H): -----'-'ft'-"b=el=ow=M"--P Casing Radius (r): ____ft. 


Three Purge Volumes= 3*[Pi * r * H * 7.48]: al Required Run Time: ___min/ hr 

H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (JJS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% s5Limit 3-vol =no limit 3well vol 

/ -\() v / v / 
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Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L} (1-JS/cm) 

SAMPLE ID: ----------------------- TIME:--------



WELL SAMPLING FORM 
Page: _L of _L_ 

Project No.: 'f(j\ \\ 6V\) Client: \'VIOh:-£1n+o Date: Cill () /I ;;;{ Well I D: W\AW ros 

Task: ____________ 
 Field Crew: 5. Lje O@t r A--vJ{ ·\1\e~ 

Measuring Point (MP): -------------- Water Level (WL): ft below MP 


Sampling Method (see applicable calculations below): __________ Device: _______ 


Low Flow Sampling 


Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI=(% WL + 20): ______ 

Tubing val =0.03Lift, Bladder pump vol =0.5L] 


3-Voiume Purge Sampling 


Total Depth (TO): ft below MP Water Height (H): _____ft"'-b=e=lo""w'-'M"'--P Casing Radius (r): ____ft 


Three Purge Volumes =3*[Pi * ,-2 * H * 7.48]: al Required Run Time: ___min/ hr 

H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (I.JS/cm) 
Stabilization Lowflow:>1L 2 tube vol or+!- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :>5Limit 3-vol =no limit 3 well vol 

I\ 
I \ \.""' 

---- --..., '\ \ \ 
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~9nue~ili~~t~~S?n:J;?addi~9;a~~nec~s~~\lM\\\ '\(\[)1 ~hJW\\)\tf):i\l \(){) \tYAleX \v ·tybL!Lj)1~ 
Wt\\ \~roc\ ~Vl \mYl!\ u~v S>alod a\~ tNie.. 1;. ~fl:rt ClHOLirwd ·+o \JVnf\d 

0 I FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(Qal or L) (I.JS/cm) 

SAMPLEID: _______________________ TIME: _________ 

Final Low Flow Sampling Settings: PSI: _____ Charge: ____.""se""c Exhaust: -----"'se"""c 



WELL SAMPLING FORM 
Page: _L of __l 

Project No.: fC\\ \ hW Client: _tf!Dlrf::C\rrtD Date: g) )q} /;;( WeiiiD: 1Yift\NQ)l2
I . 

Task: o\N fxlVYJ?\ \ 10€) Field Crew: G' ljoc:r I( A?-fillf0) 
Measuring Point (MP): Water Level (WL): ---·----"-fl""'be""lo""w'-'M,.,.,_P 

Sampling Method (see applicable calculations below): _________ Device: ________ 

Low Flow Sampling 

Minimum Purge = 2* (feet* vol tubing + vol pump): _______ Starting PSI = (Y:. WL + 20): 
Tubing vol = 0.03Lift, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ______,fl....,b=e=lo.:.:.w.:..:.fv,.,_IP Water Height (H): ------"fl'-"b=el=ow~M.:....P Casing Radius (r): ____ft: 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3.785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (tJS/cm) 
Stabilization Lowflow:>1L 2 tube vol or

+/- 0.3 fl +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55
Limit 3-vol = no limit 3 well vol 

Continue stabilization readings on additional pages if necessary 

~\rvlDLct\ \\roW\ CCJl)~Qt €C\vt of WR-l\ ot 6cc\fY-e0 chop, 
FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (tJS/cm) 

tR9J · - - /D. Q !.SlP no.s (9, q l 3-30·5 q~~3 

SAMPLEID: \~OCJ()\0\"()A\NQd{R U 
1
F TIME: cgss 

Final Low Flow Sampling Settings: PSI: Charge: sec Exhaust: sec 

~&jchn Elo::\Mj -ro -tum Dlrt c:;cnerortDY -tv 
~\\, ~\VYYf~C\ Ctf\-e Y .jP1YC1\f\A~-\-eys o-bb\ \ !L-E:?c\, 

http:fl....,b=e=lo.:.:.w.:..:.fv


WELL SAMPLING FORM 
Page: _j_ of _J__ 

ProjectNo.: "fC\\\ 6\N Client: \tVI())I):VVJ±z) Date:Cl }! b}JQ WeiiiD: 


T"k fUN :=o.wipIIVl€) 6 L;"fCi :¥~ '£\ Pf fik t:J
Field crew 

Measuring Point (MP): ______________ Water Level (~L): ------~ft,_,b""'e""'loe!.!w..!.!M.!.!_P 
Sampling Method (see applicable calculations below): __________ Device: ________ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI= (Yz WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____,ft>.lb""e""'loe!:!w-"'M"-P Water Height (H): _____ft"-'b,e""lowwuM=P. Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * rz * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gallft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS / 
Time Water Level Purge Rate Cumulative Temp pH ORP/Eh Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) ) Conductivity (NTU) 
(gal or L) ~ (JJS/cm) 

Stabilization Lowflow:>1L 2 tube val or
+/- 0.3 ft +/- 1C +/- 0.1 +/- 0.2 +/- 3% :55

Limit 3-vol =no limit 3 well val ~ 
v

/ 

l() / 
K~ 

.,-[~ V"'
v'-}7' 


A\_) v 

'\7 

/

/

/


// 

/
Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (JJS/cm) 

SAMPLEID: _________________________ TIME: _________ 

Final Low Flow Sampling Settings: PSI: Charge: sec Exhaust: sec 

Jr\f\JiVil'l~ Oh covrtml b))( r6tttn 1 cotAicl 11cd Slfe/,~ sqvvlpLQ.ff 

http:sqvvlpLQ.ff


WELL SAMPLING FORM 
Page: _L_ of _j_ 

Project No.: fa\\ (2\/\) Client: \rfiOY)~\~ Date: q\I<D\ j ;') WeiiiD: \'YSD\f\100\ 

Task: 6\\N ill\!\1V\1\I) ~ Field Crew: .A .ve '\t\{~ E· '{# aevv 
Measuring Point (MP): -----,----------- Water Level (WL): ft below MP 

Sampling Method (see applicable calculations below): __________ Device: ______ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): _______ Starting PSI=(% WL + 20): ______ 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 


Total Depth (TD): _______,ft"-'b""e""lo'-!!w-"rv"'-1P Water Height (H): ____,ft,!o!!be~lo"'"w'-"M!!.!...P Casing Radius (r): ___ft 


Three Purge Volumes= 3*[Pi * ,-2 * H * 7.48]: al Required Run Time: min/ hr 

H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) ([.IS/em) 
Stabilization 

Limit +/- 0.3 ft 
Low flow~ 1L 
3-vol =no limit 

2 tube vol or 
3well vol +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% s5 

Continue stabilization readings on additional pages if necessary 

OY\ 

Time 
(24 Hr) 

Water Level 
(ft below MP) 

Purge Rate 
(gal or Umin) 

Temp 
(C) 

pH ORP/Eh 
(mv) 

DO 
(mg/L) 

Turbidity 
(NTU) 

~\c::F-.:7 /b.~ l,Ljl 

SAMPLE ID: \(]CC\ GWMUNOD\ F.,I.A TIME: \a;D 
Final Low Flow Sampling Settings: PSI: Charge: -----=se=c Exhaust: ---~se=c 

\MY. 1f\{;VCC:LY1 o\!lo\Nec\ LAS CC::D~VV'\~ \CLC\1-loV\, ~\<O \·-o OJ well 




WELL SAMPLING FORM 
Page: _J_ of _j_ 

Project No.: fC\\ \ b\]\} Client: \'V'0\'1:-:t:An-\o Date: g IJ6} );;) WeiiiD: YY\I<V\!CbQ 

Task: CM~:x:WY)7\\V)5 Field Crew: _5~,LJB~D"""""c:f~-+-'(_,...L_._,-A_=B........,..{"-'-'--11\'-'=-£:]~,_____ 


Measuring Point (MP): _____________ Water Level (WL): _______,_ft.!<!be<!-'lo!.!!w_,M.!,!_P 


Sampling Method (see applicable calculations below): --------- Device: _______ 


Low Flow Sampling 


Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI=(% WL + 20): ______ 

Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 


· 3-Volume Purge Sampling 

Total Depth (TO): -----=ft=be=lo=w--'"M'-'-P Water Height (H): ____ft"'-b=e=lo=w-""M"-P Casing Radius (r): ____ft 

Three Purge Volumes = 3*[Pi * r * H * 7.48]: al Required Run Time: ___min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3. 785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 
Stabilization Low flow::; 1L 2 tube vol or+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ssLimit 3-vol =no limit 3 well vol 

Continue stabilization readings on additional pages if necessary 

'C£\vvwe_. OW\ CO?\D'fJJT a+'\A)V®Y ·~ R- OCJAteV\ YV'\. ' Y\ •\J\t®l t)J\ l c 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(!'lal or L) (IJS/cm) 

IYL\D - - -- cr.9 7·01 Z..L/4.~ Lj. t/1 'lo~.zr 1~5'1 

SAMPLE ID: 1;;;txj G\NVY\DN (b9 .·c LA TIME: J..:tj-'~""'------



WELL SAMPLING FORM 
Page: _L of _j__ 

Project No.:tG\1\ b\N Client: \f\/\Ob~oh2._ Date: g /ih{l Q We!IID: \1JD\l\lCO-=s 

Task: Field Crew: G.w .S.4~M-t?l~ c~'U A. P1-t~-l9' r' Yc"~ 
Measuring Point (MP): V ft- Water Level (WL): _nA ft below MP 

Sampling Method (see applicable calculations below): SfI{jOt \neC\Y lfVICe Device: Grg_'-::, 
~nc\ \'lDtAse... 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ----· Starting PSI = (Y, WL + 20): 
Tubing vol = 0.03Uft, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): ___............,ft_,_,b""e""'lo:!:!.w-"'M"-P Water Height (H): _____,_,_ft"""be"""lo"""w'-"M"'-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (! * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (JJS/cm) 
Stabilization Low flows 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +!- 10 +/- 0.2 +/- 3% s5Limit 3-vol =no limit 3 well vol 

Continue stabilization readings on additional pages if necessary 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 1-lr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (JJS/cm) 

Jo;<o nA nA nA 11. l2 'l ·l'l Lf'-(3,4 (9.01 1~\'~Z)l I,J.t!J 
""' 

SAMPLE ID: I·(i.OCjCJ\J\)\'Y\QW60?J LA IF TIME: /O?:f:J 
Final Low Flow Sampling Settings: PSI: Charge: sec Exhaust: sec 

~t{Y \ s ·~e.e ·~\otN\n~1 ~u1~ syiCjOT 1 1-e:t- \'tAn 
~YC\ W\{-\t'<'0 ~~re cote\ btQ._ . 



WELL SAMPLING FORM 
Page: _I_ of _l_ 

Project No.: "fC\ \ \ E\\N Client \t\1\ohCC:ctn-JJL Date: g IlqI ) OJ WeiiiD: mf)\f'\1 {()4 

Task: t\\JV <2:tJ)J/\f\ \Yl§ B .t6fOCJX A?filln6Field Crew: 

Measuring Point (MP): _____________ Water Level (VVL): ________,_,_ft=be=lo"'"'w'-'M-=-P 

Sampling Method (see applicable calculations below): ---·------ Device: _______ 

Low Flow Sampling 

Minimum Purge= 2* (feet* vol tubing+ vol pump): ______ Starting PSI= Ch WL + 20): ______ 
Tubing vol = 0.03Lift, Bladder pump vol = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): _____,ft. below MP Water Height (H): _____,_ft""be""lo""'w'-'-'M""-P Casing Radius (r): ___ft 

Three Purge Volumes= 3*[Pi * ~ * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1 gal = 3.785L, 4in casing=0.653gal/ft, 6in casing = 1.469gal/tt 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (JJS/cm) 
Stabilization Low flows iL 2 tube val or+/- 0.3 ft +/- 1C +I- 0. i +/- 10 +/- 0.2 +!- 3% S5

Limit 3-vol =no limit 3 well val 

Continue stabilization readings on additional pages if necessary 

' I 

FINAL READINGS 


Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (!JS/cm) 

___.tfbl./D ----.. - JQ,J 7. '-/f) /7/,z. ~·79 55t1 j,q·~ 

SAMPLE ID: IJtxlq\/\) \fVJD\N(Xi-1 (LA, F) W\sj trv) 'S\) TIME: a?f1Cj 
Final Low Flow Sampling Settings: PSI: ____ Charge: sec Exhaust: --~ 

~-\-eN~G\r\\VIGI \-tat 1 
~Yct ~:\v~~~\tl\ \ 'a: \11\VJd s\\os. \ft- V\JWtV Yv\VI () 



--

WELL SAMPUNG FORM 
Page: _L of _L 

Project No.: "fa\\ CJ\N Client: \M0\C{2.::r¥\tD Date: q liB II;{ WeiiiD:"]:jfu\l\\60S 


Task: _6\}\) c~\\V\~ _Field Crew: £.l~fuCJY AY:eJt\-A:0_ 

Measuring Point (MP): ----------- ____ Water Level (WL): ft below MP 


Sampling Method (see applicable calculations below): __________ Device: ________ 


Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): ______ Starting PSI= (Y, WL t 20): ______ 
Tubing val =0.03Uft, Bladder pump val =0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): -----'ft,b=e=lo=w_,_,M"-P Water Height (H): ------'ft""b""'e,_,lo'"'w""'M"'-P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: a! Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh [)0 Specific Turbidity 

(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 


(!':lal or L) (~S/cm) 


Stabilization Lowflows 1L 2 tube vol or

+/- 0.3 ft +/- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% :55

Limit 3-vol =no limit 3 well vol 

~ 

Continue stabilization readings on additional pages if necessary 

- . 
FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (IJS/cm) 

1090 - - - /5.\ '].03 2fR~.·s 1.38 rz-so Q.CJ(Q 


___ TIME: \5'~ 

Final Low Flow Sampling Settings: PSI: ____ Charge: ---=se=c Exhaust: ----=se=c 



WELL SAMPLING FORM 
Page: _j__ of -L 

Project No.: Fo\\ qV.J Client: \[:!j{]'f\?:f;w\to Date: CJ) l't>)Ja WeiiiD: m121NCf)( Q 

Task: fl\N '2:a'f'!'<~\nc0; Field Crew: A·~~ £. \1-C\~e~ 
Measuring Point (MP): _____:.-:_-:_-:::_-:::_-:=_______ Water Level (WL): ft below MP 

Sampling Method (see applicable calculations below): __________ Device: 

Low Flow Sampling 

Minimum Purge= 2* (feet* val tubing+ val pump): ______ Starting PSI=(% WL + 20): 
Tubing val = 0.03Uft, Bladder pump val = 0.5L] 

3-Volume Purge Sampling 

Total Depth (TO): -----'-'ft-"'be"'lo"-'wC!....!.!!!M,_P Water Height (H): -----'ft"'-'b=e=lo'-"w'-!.M!.:.!....P Casing Radius (r): ____ft 

Three Purge Volumes= 3*[Pi * (1 * H * 7.48]: al Required Run Time: min/ hr 
H= TD-WL, Pi=3.1415, 1gal = 3.785L, 4in casing=0.653gal/ft, 6in casing= 1.469gal/ft 

STABILIZATION READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(gal or L) (!lS/cm) 
Stabilization Low flows 1L 2 tube vol or+/- 0.3 ft +!- 1C +/- 0.1 +/- 10 +/- 0.2 +/- 3% ::>5Limit 3-vol = no limit 3 well vol 

Continue stabilization readings on additional pages if necessary. 

c \CV\VV\\)1~ CVV\ 8)\0\Dt OVI \}~ c 0\C 
~ 

FINAL READINGS 

Time Water Level Purge Rate Cumulative Temp pH ORP/Eh DO Specific Turbidity 
(24 Hr) (ft below MP) (gal or Umin) Purge Vol (C) (mv) (mg/L) Conductivity (NTU) 

(~al or L) (IJS/cm)- ·-- -
/io~() 1'5-v> l.~1S z:s3' lt<-f0 57~·cf o.n 

SAMPLE ID: )90C\QW\f\SDV\CC:i 0 uIf TIME: 

Final Low Flow Sampling Settings: PSI: ____ Charge: ----""se""c Exhaust: ___ 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date 9 I I] I ld___ Arrival Time tll'SO 


Field Personnel 


iA ·:ve·-11 kvj Signatures--+_,?..,_____________ 


Station Number ffiQS)'QQ__ 

Latitude_,_N,_____ 0 
__, Longitude~W'-'--___ 0 

__,_______ 

Elevation______ft Datum NAD 27 Photo Number _;::S:::c,.___ 

Site & Stream Description--------·------------------- 

Surface Water Characteristics (color, odor, appearance):-------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: _____________________Sample Time:_____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time 1\ 
Water Temperature 
(OC) \ 
Specific Conductivity \ 

(J1S/cm) @ 25° C 
 ;\ 1\ 
Conductivity \ 

(J1S/cm) 
 <:::..----~- \ -~ ( \ I \ 
TDS '-....... / 

(g/L) 
 \ '\' \ 
Dissolved Oxygen \ 

(%sat.) 
 \ 1\ 

"~Dissolved Oxygen 
(mg/L) \ j 
pH \ I /
ORP v(mV) 

\ v ~--
Turbidity L/ 

(FTU) 


Air Temperature 
(OC) 

.. 



----------

SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date Cj I 11 I );) Time 1(2£0 Station Number YY}DS030 

Completed by: _E I§Cl~Y A.Je+f\e~ Checked by: ---------- 

Flow by Capture Method 

MeasureiTlGfl "UI"u" - Time (sec) Volume (L) 

' 
/ ( 1\ 

~I I \ 


/~ 
v \ 


~ J
Flow bv MeteJ 

·- /REW ft LEW ft Total W1dth ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 -10 0.2-0.3 

2-4 10 -12 0.3 -·0.4 
4-10 12 -15 0.4- 0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) {or N/A) \' No. (or N/A) Depth (ft) (30 sec) 

1 ~ 
2 \ ~ 
3 \ ~ 
4 \ \ \ 
5 \ \ \ 
6 """\ \ \ 

<.___----- ~7""" \ 1 

\ "--v\"'9\ ' \\ K 
10 

1\ ~ I 
11 \ I I 
12 \ I I 
13 ~\ I I 
14 

\ I /
15 ~ / / 



SURFACE WATER SAMPLE COLLECTION FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date q I \1 I I d- Arrival Time \oLIO 

Field Personnel 


Signatures--~-"---------------
t'/
' 

station Name tl=e.nY~im })LAmy :::Pey:lt'?-2 Station Number tv'ID50?/-/ 

Latitude N L!CJ o S':t> ' Lj C0 "Cf Longitude-'-W-'---'l_,_l--'-1_0 --=;d,_~_,_-· 


Elevation_____ ft Datum NAD 27 Photo Number _ _,_Q{..::::.l--

Site & Stream Description _D~~-'-"'--+-------------------------

Surface Water Characteristics (color, odor, appearance):-------------· 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: Sample Time: _____ 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3 

Time~ 
Water Temperature-.....__ 

(oC) ~ 


~ Specific Conductivity 

(JJS/cm) @ 25° C 
 ~ 

'-
'\ 

~Conductivity 
(JJS/cm) <tv 
TDS ~ 

(g/L) 
 "-.. J ......... 

Dissolved Oxygen 

(%sat.) ~ 

Dissolved Oxygen 

(mg/L) ~ 

pH """ ~ 
ORP ~ 
(mV) 


Turbidity 

(FTU) 


Air Temperature 

(oC) 




SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 


DateC\ I \I I ld-, Time~ StationNumber \tYYD~3(/ 


Completed by: f~C\lf V t\f~ Checked by: 

Flow by Capture Method 

~ Measurement Number Time (sec) Volume (L} --· 
~ 

Flow by Meter 

"" "" \ft
R.E.W. L.E.W. ft Total Width ft 

\.Number of Subsections Based on Stream Width 

Total Width (ft) \_ Number of Subsections Subsection Width (ft) 

<2 8-10 0.2- 0.3 
2-4 \. 10 -12 0.3- 0.4 
4 -10 \. 12 -15 0.4- 0.7 
10-20 \ 15-20 0.7 -1.0 

>20 20-25 1.0-2.0\ 
Depth ofVeloc~~asurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standa setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
Depth of Velocity Measuremen~ 

0.2 0.6 0.8 (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection 
No. 

Subsection 
Depth (ft) 

Velocity 
(30 sec) 

Reference 

~~orN/A) 
Subsection 
No. (or N/A) 

Subsection 
Depth (ft) 

Velocity 
(30 sec) 

1 \ I 
2 Of J 
3 

4 

5 

~ ~~

"I\ 1 
v 

/ 

6 A 
7 /' 1\ 
8 

" 9 \ 
10 \ 
1'1 

1\ 
12 

" 13 

" 14 \ 
15 



SURFACE WATER SAMPLE COLLECTION FORi\11 

Project P4 Production SE Idaho Mine-Specific Se Program - FALL 2012 SW Sampling 

Date OJ I /1 I Id- Arrival Time /~db 
Field Personnel 

Signatures _;;4.:::...__+----------------
fV 

SITE DESCRIPTION 

Station Name ·t]D\ Yvi~Yf 0 ~Yltr\Gj Station Number 'r'{Y:76004 
0Latitude_,_N_,____________ Longitude_,W-'--____________ 


Elevation_______,_,ft Datum NAD 27 Photo Number _____ 


Site & Stream Description------------------·--------- 

Surface Water Characteristics (color, odor, appearance): 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: _____________________Sample Time: _______ 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time 

Water Temperature 
(OC) 

Specific Conductivity 
(jJS/cm) @ 25° C \ 

(\ 

Conductivity 
(jJS/cm) \ ~ Y\ \ 
TDS 
(g/L) 

Dissolved Oxygen 
(%sat.) 

\ 
\ 

)~ \ 
1/ ~ 

I 

\ 
\ 

Dissolved Oxygen 
(mg/L) 

pH 

\ 
v 

/ 
/ 

ORP 
(mV) -
Turbidity 
(FTU) 

Air Temperature 
(OC) 



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SVV Sampling 

Date Cj I ll I I(} Time l()OlD Station Number_ \!YISC70C:/-{ ___ 

Completed by: ...'htjeo':J Y f1IT~ Checked by:----·------
Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW ft LEW ft Total Width ft-
Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8 "10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4-10 12 -15 0.4- 0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 

from Reference 
Reference Subsection Subsection Velocity Subsection Subsection Velocity 

No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

'I 

2 

3 

4 
/1 I\ 

~ ""'1\/ \ \ 
6 \ ~ ~ \ I 1\ 
7 \ - l\ \\ J \ 
8 )~ \ 
9 

\ J 1 
10 \ / ) 
11 ~v v 
12 


13 


14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date 0/ I I] I Id Arrival Time \'?Ji 0 

Field Personnel 

Signatures--"'~~-~-------------

SITE DESCRIPTION ( lt1Cfl #;J4) 

Station Name IYY\Mrd !'citfl~ p£ IDIAJ rr-eVJ~\1\1) it!)£ Station Number WvTDLJ4 
0Latitude N o Longitude....:!.W~___________ 

Elevation ft Datum NAD_27 Photo Number _____ 

Site & Stream Description~( X\OIJv\V'\?3 C\{01\f CObble 0\'U\ 'EJ\ll \1)tm}IV)1 1 

Surface Water Characteristics (color, odor, appearance}: G\{:0\Y l VlD CX::\OY 

SAMPLE COLLECTION 

)~Across-stream 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time \ QCJb 
Water Temperature 
(OC) \'l 
Specific Conductivity 
(!JS/cm) @ 25° C 0 ,·lCJ 
Conductivity 
(!JS/cm) b,l9l 
TDS 
(g/L) ~ 
Dissolved Oxygen 
(%sat.) 'i1:' h.--... 

\jc:;>4 

Dissolved Oxygen 
(mg/L) 

J 

ICJ.~?:> 
pH IP).~s 
ORP 
(mV) It9l. -2; 
Turbidity 
(FTU) ~.CJ~ 
Air Temperature 
(OC) 84 



--

SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date Cj I )] I )0.. Time 1':/00 Station Number m5T 044 

Completed by: b ·!jC1€fZtf?.-f·~~ Checked by: £ l:JQ\5eY ·--
Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

.E!Qw by Meter 

REW 0 :2 ft l..E W ~).~ ft Total Width 9 · 0 ft 

Number of Subsections Based on Stream Width 

Total Width(ft) Number of Subsections Subsection Width (ft} 
<2 8·10 0.2. 0.3 

2·4 10 -12 0.3- 0.4 
4 -10 12 -15 0.4-0.7 
10-20 15-20 0.7-1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TD): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
from 

Reference 

Depth of~ity Measurement 
0.2 ( 0.6 0.8 (circle} 

Subsection Subsection Velocity 

Distance 
from 

Reference 

Depth of Veloci~asurement 
0.2 0.6 0.8 (circle} 

Subsection Subsection Velocity 
No. Depth (ft} (30 sec) (or N/A) No. (or N/A) Depth (ft} (30 sec) 

ln. ;;2 
1 

~~o.s (1.1 ;::) 1."1 lv h.loS -o.ll../ 

() .l 
2 ~D· (5l o.oo 

LDl 
3 

Q.(Q Q.\Cf 
\.'l 4 

b.L/0 n.lA 
,!).8 5 o.s o.6S 
,::) :l 6 

o.SS b coo 

3.r9 7 
i1J.:2 o.gl.l 

6l 
8 

O.lo \.YS -
LL;) 

9 
n.SD Lt..llSL 

~ ..l 
10 o. 9->0 l ,lc;l 

s 1{:;> 
11 o. 9)() Q.ll 

S.l 
12 

0.'15 lo.~ 
(QQ 

13 
o.RS O.LQ(Q 

Lo.-1 14 n.lo 0. fiY 
·1.a. 15 o:7D n.LJG 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW SaiJJ.Q!lo.g 

Date CJ I l ]__j~lQ""-'--- Arrival Time _pcoa 
Field Personnel 

~r 
~~"-\------'-

SITE DESCRIPTION 

Station Name Ldile. ·u\aUttotV--\ l}e'( CJi\1?UQ, ~\f)Ylj CX~fStation Number ..il:b)~fi_ 
0Latitude N Longitude_,W_,______________ 


Elevation _______:_::ft Datum NAD 27 Photo Number _Lj.._____ 


Site & Stream Description C\~C\Y, 6\0\N -£\WW);] 1 a lot 0~


.\\Q 6tream \m 
Surface yvater Characteristics (color, odor, appearance): S\i~Jjt\J ·-\v\Ybk:J 1 S/ctAJ 

·£-\()\f\)\f\~-1 no Ch\6'( I \']() cc\or 
SAMPLE COLLECTION 

Collection Method: 1 L bottle Horizontal-bottl 

Sample ID: IQ09?2\}0VYQ"JOY5-frA f _Sample Time: ILo\S
1 

Field Measurements 

Parameter Calibration 
Calibration 

Check 1 
Calibration 

Check 2 
Calibration 

Check 3 
Sample 1 Sample 2 Sample 3 

Time 
1551 

Water Temperature 
(OC) jC)' oz 
Specific Conductivity 
(!JS/cm)@ 25° C b.·1q 
Conductivity 
(!JS/cm) C>~ll 
TDS 
(g/L) 

tD-iA ::2. 
1-'lt'TV J 

Dissolved Oxygen 
(%sat.) \DLj.~ -
Dissolved Oxygen 
(mg/L) 9.tot2 
pH ~.CJo 
ORP 
(mV) 01.1 
Turbidity 
(FTU)

r- 1.·1<() 
Air Temperature 
(OC) :;;F:j··c 

.. 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date q I \] I )8 Time !GSO Station Number VVY:Sfd-!S 

Checked by: -1().=........;-.:d:\P........_________ 


Flow by Capture MethoQ. 

Measurement Number Time (sec) Volume (L) 

Flow by Meter 

REW 3.1~ ft LEW 1~. /0 ft Total Width 35.50 ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 -10 0.2 • 0.3 
2-4 10 -12 0.3. 0.4 

(4 -10) 12 -15 0.4. 0.7 
~0 15.20 0.7-1.0 

>20 20.25 1.0. 2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Distance 
Depth of~city Measurement 

0.2 0.6 0.8 (circle) 
Distance 

from 
Depth of Velocity Measurement 

0.2 0.6 0.8 (circle) 
from 

Reference Subsection Subsection Velocity 
Reference 

Subsection Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

<Q,;;_ 1 
0.~5 -o.oCJ.. 

?J.q 2 
6:lo -o.o'D 

Cj' (_9 
3 

(),10 o.o\ 
/O.'?J 

4 
().?6 -·o.ol 

t\.o 5 
n.c1C) {). b.;l. 

11."7 
6 

I .o:J o.ol 
/,::). CJ 

7 
i.dS (). t'l;; 

),?;.~ 
8 

l,ro D I (ji{_(! 

~-~,q 
9 

\.<66 6..:1 (.Q 

14.0 
10 

).lS o.l9 
10,'3 

11 
i.qo o.so 

J(Q.O 
12 

1. <trJ n.;::J() 

/( 0· 'l 
13 

1.90 O.SI 
l·l.S 

14 
O~lO o.co 

ICZ:>, 5< 15 ().'7:75 or~a 
I 



- -

SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date Cf I (1 I )~ Arrival Time t'ld-6 

Field Personnel 


Signatures ~ 


At? 
SITE DESCRIPTION 

Station Name 'C)noc1 Cx-ee''t- J?x\c)u\)'tju\\C!Yc\ IMiWL station Number VYl5TOl o9 
Longitude_,W_;_______________Latitude...:..N_,_____ 0 

-------

0 


Elevation ft Datum NAD 27 Photo Number -={_Q"""--_____...:..;: 

Surface Water Characteristics (color, odor, appearance): C~eO\Y , bD CClOY ____ 
1 

SAMPLE COLLECTION 

CoIIecti on Method: ...:...;1L::.....=bo=tt,'"'l~==-:,_,;=.:.....::=.:..:7""-=-:..:...:"-'""-==-=::..:....l...-':::.=.:.=.>-------".;,;-:'-"'-'"-'=.::::..:,;,;.""-'-'="""--'"-"--"'.:=..!.! 

Sample ID: \Qog~A)VYfQJ"OLs/J ·- \ LA .E \1\1\s) VV\S12 Sample Time: \ l3S
1 

Field Measurements 

Calibration Calibration Calibration
Parameter Calibration Sample 1 Sample 2 Sample 3 Check 1 Check 2 Check 3 

Time 
t7'20 

Water Temperature 
(OC) II,Ut 
Specific Conductivity 

(J..IS/cm) @ 25° c \.9LQ 

Conductivity 

(J..IS/cm) 
 l.t-(l 
TDS 

(g/L) 


Dissolved Oxygen 
(%sat.) 02.8 
Dissolved Oxygen 

(mg/L) (2.'l8 

pH -l;ll 
ORP 

(mV) LoS.·~ 

Turbidity 

(FTU) )c;<L/ 
Air Temperature 
(OC) ;)(;)_ 



SURFACE WATER FLOW MEASUREMENT FORM 


Project P4 Production SE Idaho Mine-Specific Se Program - FALL 2012 SW Sampling 

Date 9 I 1'1 I L?\. Time \10LS Station Number \0D':-2TOloCj _ 

Checked by: ~fil.j(\p.>...L.-----

Flow by Capture Method 

Measurement Number Time (sec) Volume (L) 

l C:; ~ \L 
~ Lf,;J IL 
~ 3.lo JL 

Flow by Meter 

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 
<2 8-10 0.2-0.3 

2-4 10 -12 0.3-0.4 
4 -10 12 -15 0.4-0.7 
10-20 15-20 0.7 -1.0 

>20 20-25 1.0-2.0 

Depth of Veloc1ty Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft =0.6TD (standard setting rod); >2.0ft =0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 
Distance 

from 
Reference 

0.2 

Subsection 

0.6 0.8 (circle) 

Subsection Velocity 

from 
Reference 

Subsection 

0.2 0.6 0.8 (circle) 

Subsection Velocity 
No. Depth (ft) (30 sec) (or N/A) No. (or N/A) Depth (ft) (30 sec) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



SURFACE WATER SAMPLE COLLECTION FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 

Date 9 I /7 I J"L Arrival Time I 2 5? 


Field Personnel 


Ac"-ro'-"- P<-+fuv Signatures 


SITE DESCRIPTION 

Latitude...:.N_,_____ 
0 

-------- Longitude W 0 

Elevation ft Datum NAD 27 Photo Number _,.3..1___ 

Site & stream Description _:D~.~-.r_,f'l---!-.------------------~---

Surface Water Characteristics (color, odor, appearance): ------------- 

SAMPLE COLLECTION 

Collection Method: 1 L bottle, Horizontal-bottle, Swing-sampler, Other( ). Up-stream I Across-stream 

Sample ID: --------------- _____Sample Time:______ 

Field Measurements ~ 
Calibration Calibration CalibrationPara~ Calibration Sample 1 Sample 2 Sample 3 

Check 1 Check 2 Check 3-
Time ~ r 

Water Temperature "-... 

(OC) ~"'.... 'I \ 

\ 

Specific Conductivity 1
 
(JJS/cm) @ 25° C rv
""~~ 
Conductivity 
(JJS/cm) ~ 

...... 


(g/L) 


Dissolved Oxygen 


I 

~ 
(%sat.) 

TDS 

"' I'-.. 
Dissolved Oxygen 

(mg/L) ~ 

pH 

ORP 

(mV) ~ 
"' 
Turbidity 

(FTU) ~ 

Air Temperature 
(OC) ""-



SURFACE WATER FLOW MEASUREMENT FORM 

Project P4 Production SE Idaho Mine-Specific Se Program- FALL 2012 SW Sampling 


Date Cf I 17 I I'- Time I ?57 Station Number MS T IY~ 


Checked by: ________________________Completed by: A.P(Hlty /c. Yt~lr 
Flow by Capture Method 

Measurement Number Time (sec) Volume (L) - II"' 
I 

~I 
 ====------
Flow by Meter -

REW ft LEW ft Total Width ft 

Number of Subsections Based on Stream Width 

Total Width (ft) Number of Subsections Subsection Width (ft) 

<2 8 -10 0.2- 0.3 
2-4 10 -12 0.3- 0.4 
4 -10 12 -15 0.4- 0.7 
10-20 15-20 0.7 -1.0 

>20 20.25 1.0-2.0 

Depth of Velocity Measurement (Ft. Below Surface) 

Total Depth (TO): <2.0ft = 0.6TD (standard setting rod); >2.0ft = 0.2TD (TDX2) and 0.8TD (TD/2) 

Depth of Velocity Measurement Distance Depth of Velocity Measurement 

~ 0.2 0.6 0.8 (circle) from 0.2 0.6 0.8 (circle) 
from 

Reference ~n Subsection 
Depth (ft) 

Velocity 
(30 sec) 

Reference 

(or N/A) 
Subsection 
No. (or N/A) 

Subsection 
Depth (ft) 

Velocity 
(30 sec) 

1 

"" 2 ~ ,......_ 
3 J 
4 """ ~ I {'.- I 

5 " ~~~ v 
6 "'J 
7 

. /""' 
8 !/ 

9 ""' 
10 "i"'--. 
11 ""' ""12 "\ 
13 ~ 
14 ~ 
15 



-----
COC No. A31843 Microbac 	 Phone: 7 40-373-4071 158 Starlite Drive 

1111 1111 IIIII 1111111111 111111111 1111111111 11111111 Marietta, OH 45750 CHAIN-OF-CUSTODY RECORD ..u. ~ _, Fax: 
\6 " 

7 40-373-4835 
lil 

Company Name: 

'(f\\ \'r\ Program 

Contact Phone #: 

Yt )\-roll- ---J;-;cn 
Turn Around Requirements: 

l ,. \ 

"---Jlul\rln'rr\ 
Location: 

\''; '{)\l~J,) liD 
CJ)
c: 
LJ.J z 
~ z 
0 

Sampler (print): 
. I

S1gnature: 
0 
u. 

F~\ 
J 

J!SJ? 
Sample 
I.D.No. 

c. 

8 ~ Date Time Matrix* 

0 
c: 
LJ.J 
co 
:2 
::J 
z 

"C 
0 
I 

ADDITIONAL 
REQUIREMENTS 

>(GJinilJ 
l 
I 

Holt/:; )( X 
X X X "';\ 

i 

l 
I 
! 

)--

I I 
I i\\C; 

L 'Y X X X X 
LJOC) 

/( X 'X X )\ 
X X y y X 

! :\ I;< X ')( X lx 
, 	Re!Jinquished by: Date , Time Received by: Relinquished by: Date Time Received by: 

(Signature). ~ (Signature) (Signature)(j /: ···/1 ~~~ ll; ~/; (sl~0t!r~£z;7 1 rfL f()/~ r- \/. 	 II/ i ' 

Relinquished by: iDate Time Received for Laboratory by: Date Time Remarks: 

(Signature) · (Signature) 


/)*Water (W), Soil (S), Solid Waste (SD), Unknown (X) 
Page-+-- of --;--. 



-----
COC No. A31847 Microbac 	 Phone: 7 40-373-4071 158 Starlite Drive ---- 

Marietta, OH 45750 CHAIN-OF-CUSTOO.Y RECORD Fax: 7 40-373-4835 11111111111111111111111111111111111111111111111111 	 ~~ 
~ 	 '11 

Company Name: 	 u v c 
·-	 .:\ 

-· 0 	 Program 
~ --	 -~~ ~ ~ rr\. '\\;\,· 	

~ 

\\ ·_;_
\._...~ ;;;: ~ j<::[ ;,.-'-' 	 DcwA - <(C9ntact Phone #: 	 """ !::::..PJ-Qject pontact: f'~1 lt-	 -- - --- ;:::.-, 2 !2 j:;1 -,rt\ ,:.-h /\ \ /;..-, f'\ ;/ /,) 	

.)... ;j;
1 /'/! ;1 \; r ; 1 i / f ){- - --:~1()() L3::: L.L 1.~ 	 0RCRA( ,~··! l-	 --.) ·~ 	 ;':(

(/) 	 ---- ,_Turn Around Requirements:: Location: 	 a: ~·--v. - - '.::::: - _j__ Oooo 
/'~~-\ r ,y) //f"', r ~ 	 UJ ·- <C 

! "· .__) u 
.' 1! \!, :r;)y! I 1U -(~/"I 1 1 z ~ ~ - rc ; ~ :.; --,<' ------.. 0AFCEE 

Project ID: cs ~ Q)
I /- , 	 ~ -~ -r- Q C) c;:: wz """ 	 ~ -E).::;:;:. a. ~ 	 Oather 
I\ f ,,''v\{\\ \C-:i::l; i-h i=r::l I I ·,it•, i I -1 1 J 	 ,_ c ·.) (/) 

. 	 0 3 __.I ;- ::;)
() r- ~ ---;::::_ I - -:__ ---- 3: 	 coSampler (print): Signature: 	 u.. 

cS 
<[ .... 

\..-

u; LC <f :;:: ~~ 

~ 

<0 !: "--' iliC)j\\ /:;\ p 	 a: ::r:: 0 0 ~ ~} cJ ~ <( 
::::!.. ADDITIONAL 

./ 	 UJ <:) (\ : co J/ =- _g !.••}.;; J] "G 	 _J'**' REQUIREMENTS
0.. 	 .... -.) 

.>- ~ I •)=
Sample E .0 ::2: "C 	 I• ? ·"" ::: ~ 

0 !!! 	 ::;) 0 'I'- ~ ·,::::::.. ~ ~ :: --= ':-. -~I.D. No. () (9 Date Time Matrix* z I 
1-- ',! . ' r- ~ ~ c 

-~ ::::-	 ~ -
1 
, C::i 0:::0\ ,,l. t''.\\V·. i((\.:2-i -11 ' y o,\1ni:""l \L\Li~ f:-:\\1 	 y y x· x X 

. .. ~'!<, I I' 	
)(I <]r-.q ,·,·, ,\\',\ ·,· ·: '11'.!\c:\- i- >::" l 	 i v· )( X K .. . 

i ' ' 
~~~t·[J h\P>i\\l\\--;\; (Y\"'1~ "'l-f )\ x I I '>( X X X X 

-
\ ~r:Qh: \ tl v~1\\A1(YJ;:) -\- :-; X J-	 y 'X )( )( )( 
l ,....r t:(l\ \\\1 \Y'\\1ri!Cr-t I )( ~ G<7-o 	 Y.. y )( ';( y 
•~r[1'(1\i\l \A!\~,\~!rr:CJ-F" !?<.~ 

"-
I - y IY )( 7( x 

!) ;Dj(,; ~liv\TI\t\Yrf n -IJ y \ itO~;() x ">\ X >< X 
r 1; f::('l\_A)Vv\-i)l;\ J(ii n- F ;{ .J- l \( lx X X )( 

~·,·.,_ 	  //"' 
/ ''

'\\."' /
_....

-~ ~ '" 
-~' '-._ 	 _./ 

/_./ 

·,, 
'-._, 	 _// ~ 

/ 	
' 

"' ., -~ // 

~/ 	 "-.. 
~ 	 ~ 

''-. 	 // ~'-----
"-.."', ,/ -

/ 	

---., 
/'"'-, ,/ 

/ 	

~\ -
/ 

_./ 2~ 
/ '" '-._ 

// 	 " i "\-
Rel{nqgi$hec;l by: 	 " D1ile' Time Received by: Relinquished by: Date Time Received by: .\ / / '/ '\ (Signature) 	 (Signature)(S1gnature)t / v: /) (?\

--1-- (~/ (;,,/ ;;-~/ ~/ /t 1/1ct! ;::; Ol~(.) \~~n~~wrlll f_yy( Ev 
Relinquished l)y; /I 1 ·Date Time Rec-eived for Laboratory by: Date Time Remarks: 
(Signature) 	 (Signature) 

/ 

*Water (W), Soil (S), Solid Waste (SD), Unknown (X) r-; ~ 
Page ~-~'-~"'-,----__ of c:-/ 



-----

------------

COC No. A 31848 
158 Starlite Drive Microbac Phone:740-373-4071 

Marietta OH 45750 Fax: 7 40-373-4835 
~CHAIN OF-CUST~ RECORD11111111111111111111111111111111111111111111111111 - \' - '0.""' ..;:::) 

Company Name: J ~' <]
~ Program
~ a~~ ' .\,\}t,- ~ = ::-::f ~ 
\-.) .-:: ~~ L f',, 

OcwA
Project Contact: Contact Phone #: 7 f',;' -- c ~{yr \_I 0'-l- ~~ ::_( ~' -, ';"' 

c~ 
c -~' 0RCRA·v P-t'~ ;\ \ (- , \\7 '""'\ ' \ } \ J \ / 

~ .~ 

- E\__, \~~r ~ c~ c 
Turn Arogtld- Requirements: Location: en G c~'~ } Oooo)ta: ~~ - I"' 

--:r-:~~VY '¥/I\ rr\ \ , \( )\ --:=-;r \, -rrc) UJ ~ •·. ::) ::: ·._J -5z 
~ 

·~ ::-;.... ;:: -r 0AFCEE '"' 
.~ 

-::;:
Project ID: ~ :;::: - ?~ --~ ;l ..:;:z +--"' c ---- ru 
\ \ .\( ,I -,ey~, ':T( ) -+-() \\ \\j l~\,\J j~ ~ - :~l > ·::; en Oother 

\ 0 > 
(.) --_; --r;: \':c _;:; ::J 

Sampler (print): Signature: lL -'; -•"-' "" 
,~,-

,,c:.. 

Q 
Q) 

I"~ <(0 ~-p ~ ::::; 
-'~

r--~ "'-- :::::!..::=:-: / Jjy a: ·:-; [~ r ..'- ADDITIONAL 
UJ r 
Q) 

J~ 0 ::::: ~ :§ -:: _J'* REQUIREMENTS
c.. '-'··- ..0 ..__ "\~ ':.--: .F'Sample E ~ "0 / '· ' -:~ ~ 
0 ~ ::J 0 3 - ~ ."":. 

r -- --::> .:-_ 
' 

I.D. No. (.) C!:l Date Time Matrix* z I 5 i ,- ~ 2: ;;. ..- i:::= ~ 
1'i.:Jr-G;(\\N tl't\~~\:rc'f-1 -1 A y 0 iC·t i i:2_ r/7'-f-::S Fn \I X X X ;>( X 

'y
I\ 'j..'C\(l \ '\ .\ 1'\ 1\it!Ll-f=' l X ·x_ )< )( X 
i~DCi\1\\\i\'\V\1'-\(• :H-Ll II\' x I ! 'X X )\ X: x.,

i 

!
-':lr cr:::..\~\V,"\\1:\lU:L.\-::=-vv\'"" \ I / )( y >( y~ I< 

\ :n::::ihi,\1:\\Ti\\\!YL:- I \11\Cif, 
-,

.i<.. I I 
I X X )( X '.:<, 

__J
I::; C:P1 \}\\\\ ';;-JAV1JLi- Y\'V':q-, '( l x X )( >( )( 

\."~i.D/~ \~J .. ,\A\f\.rf1 o-1.\ 'v 

'\ rP:C;~ I ')( X y ::< y
/\,_ 
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APPENDIX B - 2010 AND 2012 SURFACE WATER AND GROUNDWATER 

ANALYTICAL DATA 


B-1 2010 and 2012 Surface Water and Groundwater Analyte Lists 


B-2 2010 and 2012 Surface Water Analytical Data 


B-3 2010 and 2012 Groundwater Analytical Data 




 

 

B-1 2010 and 2012 Surface Water and Groundwater Analyte Lists 



 

 
 

     
  

 

     

     

 
   

  

    
  

 

 

                Table B-1* 
2010 Surface Water Analyte List 

Parameter Basis Method RL Reporting
Units Holding Times (days) 

cadmium dissolved 6020A 0.0005 mg/L 180 
calcium dissolved 6010B 0.2 mg/L 180 
chloride dissolved 300.0 0.2 mg/L 28 

hardness dissolved 2340B-Calculation 5 mg/L n/a 
iron dissolved 6010B 0.1 mg/L 180 

magnesium dissolved 6010B 0.5 mg/L 180 
selenium total 6020A 0.001 mg/L 180 
sulfate dissolved 300.0 1 mg/L 28 

total dissolved 
solids total 160.1 10 mg/L 7 

vanadium dissolved 6010B 0.01 mg/L 180 
Notes: 
Method—Method to be utilized by Microbac. 
RL—Reporting Limit of Microbac. 

* MWH, 2009a.  Final - 2009 and 2010 Surface Water Monitoring Sampling and Analysis Plan. Revision 2, prepared for P4 
Production L.L.C., May 2009. 



 

 
 

 

   
  

 
 

 

  
 

 

 
 

  
 

 

 
 

 
 

 

 
 

 
  

 

 

 

 

  
 

 
 

  
 

 

 
 

 

 

   
 

 

  
 

 

TABLE B-2 * 
2010 GROUNDWATER ANALYTE LIST 

Category Fraction Analytes (Analytical Method) 
2009 monitoring wells (spring Expanded Analyte List 
2010 event only) Unfiltered TDS (EPA 160.1) 

Unfiltered TSS (EPA 160.2) 
Unfiltered Al, Ba, Be, Fe, Mo, V (EPA 6010B) 
Unfiltered Sb, As, Cd, Cr, Co, Cu, Pb, Mn, Ni, Se, Ag, Tl, U, 

Zn (EPA 6020A) 
Unfiltered Hg (EPA 7471) 
Unfiltered Gross alpha, gross beta (EPA 900) 
Filtered Nitrogen - total nitrate-nitrite (EPA 353.2) 
Filtered SO4, Cl (EPA 300.0) 
Filtered Ca, Fe, Mg, K, Na (EPA 6010B) 
Filtered Alkalinity (EPA 310.2) 
Filtered Hardness (SM2340B) 

2008 & older monitoring wells Primary Analyte List 
and direct push borehole wells Unfiltered* Cd, Se (EPA 6020A) 
(excluding MMW009) Filtered 

Unfiltered 
SO4 (EPA 300.0) 
TDS (EPA 160.1) 

MMW009 Unfiltered 
Filtered 

Unfiltered 

Cd, Se, Pb (EPA 6020A) 
SO4 (EPA 300.0) 
TDS (EPA 160.1) 

Potential 2010 wells 
Unfiltered 
Unfiltered 
Unfiltered 
Unfiltered 
Unfiltered 
Filtered 
Filtered 
Filtered 
Filtered 
Filtered 

Regular Analyte List 
TDS (EPA 160.1) 
TSS (EPA 160.2) 
Al, Fe, V (EPA 6010B) 
Cd, Cr, Mn, Ni, Se, Zn (EPA 6020A) 
Gross alpha, gross beta (EPA 900) 
Nitrogen - total nitrate-nitrite (EPA 353.2) 
SO4, Cl (EPA 300.0) 
Ca, Fe, Mg, K, Na (EPA 6010B) 
Alkalinity (EPA 310.2) 
Hardness (SM2340B) 

Seeps, springs, and streams Unfiltered 
Unfiltered 
Unfiltered 
Filtered 
Filtered 
Filtered 

TDS (EPA 160.1) 
Cd, Se (EPA 6020A) 
V (EPA 6010B) 
Cd (EPA 6020A) 
Ca, Mg (EPA 6010B) 
SO4, Cl (EPA 300.0) 

Notes: 

Hardness is calculated on filtered fractions of Ca and Mg
 
Direct-push monitoring wells may be sampled for dissolved or dissolved and total fractions depending on 

turbidity.
 

* MWH, 2010a. Final - 2010 Groundwater Monitoring Memorandum. Revision 2, prepared for P4 Production 
L.L.C., May 2010. 



 
 

 
 

 
 

  
 
 
 
 
 

 
 

 
 

  

 
 

 
 

 
 

 
 
 
 
 

 
 
 
 
 

 

 
 

 
 

 

 
 

 
 

 
 
 

 
 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 

 
 

 
 

  
  

 
 

 

TABLE B-3* 
2012 SURFACE WATER AND GROUNDWATER 

ANALYTE LIST 

Category Fraction Analytes (Analytical Method) 
Surface Water 

Streams , Seeps, and Springs, Unfiltered 
Filtered 
Filtered 
Filtered 
Filtered 

Unfiltered 

Se (EPA 6020A) 
Cd (EPA 6020A) 
V (EPA 6010B) 
Ca, Mg (EPA 6010B)a 

SO4 (EPA 300.0) 
TDS (EPA 160.1) 

Groundwater 
2009 and Older Monitor Primary Analyte List 
Wells and Direct Push Unfilteredb Cd, Mn, Se (EPA 6020A) 
Borehole Wells Filtered 

Unfiltered 
SO4 (EPA 300.0) 
TDS (EPA 160.1) 

Agricultural, Domestic and Regular Analyte List 
Production Wells Unfiltered TDS (EPA 160.1) 

Unfiltered TSS (EPA 160.2) 
Unfiltered Al, Fe, V (EPA 6010B) 
Unfiltered Cd, Cr, Mn, Ni, Se, Zn (EPA 6020A) 
Unfiltered Gross alpha, gross beta (EPA 900) 
Filtered Nitrogen - total nitrate-nitrite (EPA 353.2) 
Filtered SO4, Cl (EPA 300.0) 
Filtered Ca, Fe, Mg, K, Na (EPA 6010B) 
Filtered Alkalinity (EPA 310.2) 
Filtered Hardness (SM2340B) 

2010 Monitor Wellsc 

Unfiltered 
Unfiltered 

Unfiltered 
Unfiltered 
Filtered 
Filtered 
Filtered 
Filtered 
Filtered 

Unfiltered 
Unfiltered 

Expanded Analyte List 
Al, Ba, Be, Fe, Mo, V (EPA 6010B) 
Sb, As, Cd, Cr, Co, Cu, Pb, Mn, Ni, Se, Ag, Tl, U, 
Zn (EPA 6020A) 
Hg (EPA 7471) 
Gross alpha, gross beta (EPA 900) 
Nitrogen - total nitrate-nitrite (EPA 353.2) 
SO4, Cl (EPA 300.0) 
Ca, Fe, Mg, K, Na (EPA 6010B) 
Alkalinity (EPA 310.2) 
Hardness (SM2340B) 
TDS (EPA 160.1) 
TSS (EPA 160.2) 

Notes: 
aHardness is calculated on filtered fractions of Ca and Mg
bDirect-push monitoring wells may be sampled for dissolved or dissolved and total fractions depending on 
turbidity (see 2010 Groundwater SAP). 
cThe only 2010 well is MMW037,  it will be sampled for the expanded list once in 2012 and subsequently will 
be sampled for the primary list based on the spring 2012 analytical results. 

* MWH, 2012. Final - 2012 Surface and Groundwater Monitoring Programs. Revision 2, prepared for P4 
Production L.L.C., May 2012. 



 

 

B-2 2010 and 2012 Surface Water Analytical Data 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 1 of 13)
 

Location Identification MDS025 MDS025 MDS025 MDS025 MDS026 MDS026 MDS026 
Location Identification Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep 

Date Collected 5/15/2010 5/16/2010 9/15/2010 5/12/2012 5/16/2010 9/15/2010 5/11/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 0.000347 J -- 0.000594 J 0.00175 <0.0006 <0.0006 <0.0012 D -- <0.0003 0.000826 <0.0006 0.00148 J-,B <0.0012 D --
Calcium -- 275 -- 282 -- 245 -- 206 -- 282 -- 328 -- 286 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 1.41 -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- 72.9 -- 70.8 -- 66.9 -- 58.2 -- 67.7 -- 79.8 -- 74.7 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.00434 -- 0.00422 -- 0.00159 J -- 0.00718 D -- 0.118 -- 0.0949 -- 0.368 D 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- -- <0.005 -- <0.005 <0.01 -- -- <0.005 -- <0.005 <0.01 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 3.54 -- 3.18 -- 4.35 -- -- -- 5.65 -- 6.14 -- -- --
Hardness (as CaCO3)  -- 987 -- -- -- 887 -- 755 -- -- -- 1150 -- 1020 --
Sulfate (as SO4)  -- 746 -- 730 -- 644 -- 516 D -- 648 -- 759 -- 736 D --
Total dissolved solids (Residue, filterable) -- -- 1490 -- 1360 -- 1230 -- 966 J -- 1370 -- 1490 -- 1330 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 2 of 13)
 

Location Identification MDS030 MDS030 MDS030 Dup MDS030 MDS030 Dup MDS034 MSG004 
Location Identification Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Spring 

Date Collected 5/17/2010 9/14/2010 9/14/2010 5/11/2012 5/11/2012 5/16/2010 5/17/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 <0.0003 <0.0015 <0.0015 UJ <0.0015 <0.0015 UJ <0.0012 D -- <0.0012 D -- <0.0003 0.000438 J <0.0003 <0.0003 
Calcium -- 156 -- 178 -- 163 -- 142 -- 147 -- 126 -- 62.5 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- 17.4 -- 18.7 -- 17.1 -- 17.5 -- 17.8 -- 37.6 -- 22 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.65 -- 0.833 -- 0.866 -- 0.849 D -- 0.964 D -- 0.0475 -- 0.00898 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 -- <0.005 -- 0.00927 J -- 0.00853 J <0.01 -- <0.01 -- -- <0.005 -- <0.005 
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 4.36 -- 5.12 -- 4.97 -- -- -- -- -- 2.6 -- 2.58 --
Hardness (as CaCO3)  -- -- -- 522 -- 477 -- 426 -- 441 -- -- -- -- --
Sulfate (as SO4)  -- 151 -- 170 -- 170 -- 149 D -- 142 D -- 117 -- 28.7 --
Total dissolved solids (Residue, filterable) -- -- 590 -- 612 -- 610 -- 528 -- 520 -- 658 -- 274 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 3 of 13)
 

Location Identification MSG004 Dup MSG004 MSG005 MSG005 MSG006 MSG006 MSP014 
Location Identification Spring Spring Spring Spring Spring Spring Spring 

Date Collected 5/17/2010 9/14/2010 5/17/2010 5/11/2012 5/17/2010 5/10/2012 9/29/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- <0.003 --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- 0.00248 --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- 0.028 --
Cadmium 0.0006 <0.0003 <0.0003 <0.0006 0.00277 J-,B <0.0003 <0.0003 <0.0012 D -- <0.0003 <0.0003 <0.0006 -- 0.000018 J --
Calcium -- 66.3 -- 82.9 -- 77.7 -- 73.6 -- 193 -- 242 -- 76.8 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- 0.00078 --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- 0.00218 --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- 0.00068 --
Iron 0.16 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- 22.5 -- 25.7 -- 19.9 -- 20.8 -- 39.2 -- 53.8 -- 62.6 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- 0.0204 --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- <0.00002 --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- 0.0037 --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- 0.0048 --
Selenium 0.005 -- 0.00874 -- 0.0124 -- 0.00741 -- 0.00731 D -- 0.0964 -- 0.212 0.005 0.0053 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- <0.000008 --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- 0.000008 UB --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- 0.0022 --
Vanadium 0.02 -- <0.005 -- 0.017 -- <0.005 <0.01 -- -- <0.005 <0.01 -- 0.00185 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- 0.0008 J --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 2.59 -- 3.56 -- 3.57 -- -- -- 4.22 -- -- -- -- --
Hardness (as CaCO3)  -- -- -- 313 -- -- -- 270 -- -- -- 826 -- 449 --
Sulfate (as SO4)  -- 28.4 -- 37.6 -- 31.4 -- 29.3 -- 421 -- 587 D -- -- --
Total dissolved solids (Residue, filterable) -- -- 308 -- 306 -- 3690 -- 286 -- 1090 -- 996 -- --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 4 of 13)
 

Location Identification MST019 MST019 MST019 MST020 MST020 MST020 MST044 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 5/15/2010 9/16/2010 5/13/2012 5/14/2010 9/16/2010 5/13/2012 5/14/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0006 UJ -- <0.0012 D -- <0.0003 -- <0.0006 UJ -- <0.0012 D -- <0.0003 --
Calcium -- 57 -- 46.4 -- 56.8 -- 55.5 -- 46.1 -- 56.3 -- 77.3 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 <0.025 -- 0.0346 B -- -- -- <0.025 -- 0.0342 B -- -- -- <0.025 --
Magnesium -- 11.1 -- 14.1 -- 12.3 -- 11 -- 13.8 -- 12 -- 22.3 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.0035 -- 0.00164 J -- 0.00341 D -- 0.0035 -- 0.00197 J -- 0.00357 D -- 0.000901 J 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.005 -- <0.01 -- <0.005 -- <0.005 -- <0.01 -- <0.005 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 3.35 -- 2.66 -- -- -- 3.34 -- 2.68 -- -- -- 35.9 --
Hardness (as CaCO3)  -- 188 -- 174 -- 192 -- 184 -- 172 -- 190 -- 285 --
Sulfate (as SO4)  -- 11.8 -- 12 -- 9.05 -- 11.4 -- 12.5 -- 9.25 -- 70.1 --
Total dissolved solids (Residue, filterable) -- -- 232 -- 174 -- 190 J -- 182 -- 176 -- 204 J -- 380 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 5 of 13)
 

Location Identification MST044 MST044 MST044 MST044 Dup MST045 MST045 Dup MST045 Triplicate 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 9/16/2010 5/9/2012 9/17/2012 9/17/2012 5/14/2010 5/14/2010 5/14/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0006 UJ -- <0.0012 D -- <0.0006 -- <0.0006 -- <0.0003 -- <0.0003 -- <0.0003 --
Calcium -- 66.8 -- 65.5 -- 65.3 -- 65.1 -- 78.9 -- 78.5 -- 81.2 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 0.0367 B -- -- -- -- -- -- -- <0.025 -- <0.025 -- <0.025 --
Magnesium -- 31.7 -- 22.6 -- 30.1 -- 30.2 -- 22.3 -- 23.1 -- 23.1 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- <0.001 -- 0.00114 F,J+ -- 0.00141 -- 0.0013 -- 0.000867 J -- 0.000824 J -- 0.000698 J 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.01 -- <0.01 -- <0.01 -- <0.005 -- <0.005 -- <0.005 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 76.2 -- -- -- -- -- -- -- 36.8 -- 38.2 -- 38.4 --
Hardness (as CaCO3)  -- 297 -- 257 -- 287 -- 287 -- 289 -- 291 -- 298 --
Sulfate (as SO4)  -- 155 -- 110 J+ -- 151 D -- 151 D -- 71.1 -- 73.1 -- 73.8 --
Total dissolved solids (Residue, filterable) -- -- 482 -- 426 -- 458 -- 496 -- 362 -- 380 -- 576 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 6 of 13)
 

Location Identification MST045 MST045 Dup MST045 Triplicate MST045 MST045 Dup MST045 MST048 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 9/16/2010 9/16/2010 9/16/2010 5/9/2012 5/9/2012 9/17/2012 5/10/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0006 UJ -- <0.0006 UJ -- <0.0006 UJ -- <0.0012 D -- <0.0012 D -- <0.0006 -- <0.0006 --
Calcium -- 69.6 -- 65 -- 66.5 -- 65.7 -- 66.1 -- 62.3 -- 58.4 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 0.0382 B -- <0.025 -- <0.025 -- -- -- -- -- -- -- -- --
Magnesium -- 32.1 -- 30 -- 30.6 -- 22.4 -- 22.5 -- 29.9 -- 11.1 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- <0.001 -- <0.001 -- <0.005 UJ -- 0.00121 F,J+ -- 0.00196 F,J+ -- 0.00166 -- <0.001 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.005 -- <0.005 -- <0.01 -- <0.01 -- <0.01 -- <0.01 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 75 -- 76.7 -- 76.4 -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- 306 -- 286 -- 292 -- 256 -- 257 -- 279 -- 192 --
Sulfate (as SO4)  -- 153 -- 156 -- 156 -- 110 J+ -- 109 J+ -- 151 D -- 6.75 --
Total dissolved solids (Residue, filterable) -- -- 494 -- 512 -- 528 -- 420 -- 502 -- 450 -- 160 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 7 of 13)
 

Location Identification MST050 MST050 MST057 MST057 MST063 MST063 
Location Identification Stream Stream Stream Stream Stream Stream 

Date Collected 5/14/2010 5/10/2012 5/14/2010 5/9/2012 5/15/2010 5/9/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0006 -- <0.0003 -- <0.0012 D -- <0.0003 -- 0.00373 D --
Calcium -- 52 -- 34.8 -- 71.6 -- 62.3 -- 90 -- 83.6 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 0.0901 J -- -- -- <0.025 -- -- -- <0.025 -- -- --
Magnesium -- 11.7 -- 12.2 -- 13.1 -- 12 -- 15.7 -- 28 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- <0.0005 -- 0.0012 -- 0.00617 -- <0.002 D -- 0.00234 -- 0.0052 J+ 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.01 -- <0.005 -- <0.01 -- <0.005 -- <0.01 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 4.05 -- -- -- 3.2 -- -- -- 7.66 -- -- --
Hardness (as CaCO3)  -- 177 -- 137 -- 231 -- 205 -- 287 -- 324 --
Sulfate (as SO4)  -- 8.73 -- 17.3 -- 53.2 -- 16 J+ -- 35.9 -- 49.3 J+ --
Total dissolved solids (Residue, filterable) -- -- 188 -- 138 -- 330 -- 238 -- 356 -- 404 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 8 of 13)
 

Location Identification MST066 MST066 MST067 MST067 MST067 
Location Identification Stream Stream Stream Stream Stream 

Date Collected 5/14/2010 5/12/2012 5/14/2010 5/11/2012 5/11/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0012 D -- 0.000399 J -- <0.0012 D -- -- 0.000779 
Calcium -- 51.6 -- 54 -- 241 -- 238 -- -- 496 
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- --
Iron 0.16 0.155 -- -- -- <0.025 -- -- -- -- 0.0989 J 
Magnesium -- 15.8 -- 15.7 -- 63.1 -- 65 -- -- 92.9 
Manganese 0.05 -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.0146 -- 0.0257 D -- 0.099 -- 0.681 D -- --
Silver 0.0034 -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- 0.00725 F -- 0.00877 J -- 0.0177 -- -- <0.005 
Zinc 0.12 -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 5.8 -- -- -- 5.08 -- -- -- -- 11.5 
Hardness (as CaCO3)  -- 192 -- 199 -- 849 -- 861 -- -- 1650 
Sulfate (as SO4)  -- 31.5 -- 35.3 -- 576 -- 668 D -- -- 1230 
Total dissolved solids (Residue, filterable) -- -- 260 -- 268 J -- 1180 -- -- 1110 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 9 of 13)
 

Location Identification MST069 MST069 MST069 MST069 MST069 MST089 MST089 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 5/13/2010 5/17/2010 9/14/2010 5/8/2012 9/17/2012 5/13/2010 5/11/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Total Dissolved Total Dissolved Total Dissolved Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 -- 0.000816 0.00451 <0.0015 0.00973 J-,B 0.00145 D 0.00145 D -- 0.00143 -- <0.0003 -- <0.0012 D --
Calcium -- -- 445 -- 490 -- 405 405 -- 491 D -- 54.8 -- 57.3 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 -- -- -- 0.0584 J -- -- -- -- -- -- 0.0678 J -- -- --
Magnesium -- -- 90.6 -- 90.5 -- 86.9 86.9 -- 98.2 -- 9.41 -- 10.5 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 2.84 -- 1.15 -- 1.17 -- -- 1.43 J+ -- 1.26 D -- 0.000758 J -- 0.00165 F,D 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 -- -- <0.005 <0.005 <0.005 <0.01 <0.01 -- <0.01 -- <0.005 -- 0.00697 F --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- -- 11.1 -- 10.5 -- -- -- -- -- -- 5.29 -- -- --
Hardness (as CaCO3)  -- -- -- -- 1600 -- 1370 1370 -- 1630 -- 176 -- 187 --
Sulfate (as SO4)  -- -- 1220 -- 1220 -- 1440 J+ 1440 J+ -- 1140 D -- 14.3 -- 15.8 --
Total dissolved solids (Residue, filterable) -- 2290 -- 2320 -- 2180 -- -- 2180 -- 2060 -- 188 -- 200 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 10 of 13)
 

Location Identification MST090 MST090 MST092 MST092 MST093 MST093 MST094 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 5/13/2010 5/11/2012 5/13/2010 5/11/2012 5/13/2010 5/10/2012 5/13/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0012 D -- <0.0003 -- <0.0012 D -- <0.0003 -- <0.0006 -- <0.0003 --
Calcium -- 61.8 -- 57.3 -- 70.9 -- 62.3 -- 41.1 -- 38.8 -- 47.5 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 0.0598 J -- -- -- 0.0786 J -- -- -- 0.0319 J -- -- -- <0.025 --
Magnesium -- 9.26 -- 8.69 -- 12.6 -- 10 -- 6.97 -- 6.89 -- 6.58 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- <0.0005 -- <0.002 D -- 0.00272 -- 0.00209 D -- 0.000544 J -- <0.001 -- 0.000842 J 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.01 -- <0.005 -- <0.01 -- <0.005 -- <0.01 -- <0.005 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 5.68 -- -- -- 4.83 -- -- -- 7.12 -- -- -- 2.92 --
Hardness (as CaCO3)  -- 193 -- 179 -- 229 -- 197 -- 131 -- 125 -- 146 --
Sulfate (as SO4)  -- 2.89 -- 2.15 -- 64.2 -- 27.9 -- 10.7 -- 4.18 -- 7.44 --
Total dissolved solids (Residue, filterable) -- -- 212 -- 204 -- 296 -- 226 -- 166 -- 172 -- 154 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 11 of 13)
 

Location Identification MST095 MST095 MST096 MST128 MST128 MST131 
Location Identification Stream Stream Stream Stream Stream Stream 

Date Collected 5/13/2010 5/10/2012 5/10/2012 5/16/2010 5/12/2012 5/16/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0003 -- <0.0006 -- <0.0006 -- <0.0003 -- <0.0012 D -- <0.0003 --
Calcium -- 130 -- 90.4 -- 91.2 -- 63.6 -- 64.5 -- 49.1 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 <0.025 -- -- -- -- -- <0.025 -- -- -- 0.271 --
Magnesium -- 36.1 -- 26.1 -- 20.8 -- 12.4 -- 12 -- 8.65 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.2 -- 0.0772 -- 0.071 -- 0.00157 -- 0.00246 D -- 0.00184 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.005 -- <0.01 -- <0.01 -- <0.005 -- <0.01 -- <0.005 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- 4.19 -- -- -- -- -- 5.49 -- -- -- 7.71 --
Hardness (as CaCO3)  -- 474 -- 333 -- 313 -- 210 -- 211 -- 158 --
Sulfate (as SO4)  -- 265 -- 132 D -- 122 D -- 42.5 -- 31.7 -- 27.7 --
Total dissolved solids (Residue, filterable) -- -- 572 -- 346 -- 342 -- 256 -- 242 J -- 238 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 12 of 13)
 

Location Identification MST131 MST132 MST132 Dup MST132 Triplicate MST132 MST132 Dup MST133 
Location Identification Stream Stream Stream Stream Stream Stream Stream 

Date Collected 5/12/2012 5/16/2010 5/16/2010 5/16/2010 5/12/2012 5/12/2012 5/15/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0012 D -- <0.0003 -- <0.0003 -- <0.0003 -- <0.0012 D -- <0.0012 D -- <0.0003 --
Calcium -- 67.8 -- 60.7 -- 59.5 -- 58.9 -- 65.5 -- 63.5 -- 32.2 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.16 -- -- 0.0464 J -- 0.0319 J -- 0.0288 J -- -- -- -- -- 0.0702 J --
Magnesium -- 9.6 -- 12 -- 11.6 -- 11.5 -- 12.2 -- 11.9 -- 4.76 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.00163 F,D -- 0.0017 -- 0.00148 -- 0.00167 -- 0.0023 D -- 0.00159 F,D -- 0.00146 
Silver 0.0034 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.01 -- <0.005 -- <0.005 -- <0.005 -- <0.01 -- <0.01 -- <0.005 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- -- -- 5.97 -- 6.06 -- 6.06 -- -- -- -- -- 5.43 --
Hardness (as CaCO3)  -- 209 -- 201 -- 196 -- 195 -- 214 -- 208 -- 100 --
Sulfate (as SO4)  -- 58 D -- 39.8 -- 39.7 -- 39.5 -- 31 -- 31.2 -- 13.4 --
Total dissolved solids (Residue, filterable) -- -- 258 J -- 260 -- 268 -- 244 -- 208 J -- 228 J -- 154 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



  

 

TABLE B-4
 

SUMMARY OF 2010 AND 2012 SURFACE WATER RESULTS
 
P4 RI/FS
 

(Page 13 of 13)
 

Location Identification MST133 MST143 MST144 MST226 MST274 
Location Identification Stream Stream Stream Stream Stream 

Date Collected 5/11/2012 5/15/2010 5/16/2010 5/10/2012 5/12/2012 
Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- --
Boron 0.0016 -- -- -- -- -- -- -- -- -- --
Cadmium 0.0006 <0.0012 D -- <0.0003 -- <0.0003 <0.0003 <0.0006 -- <0.0012 D --
Calcium -- 52.4 -- 46.4 -- 110 -- 50.3 -- 72.2 --
Chromium, Total 0.000031 -- -- -- -- -- -- -- -- -- --
Cobalt 0.004 -- -- -- -- -- -- -- -- -- --
Copper 0.011 -- -- -- -- -- -- -- -- -- --
Iron 0.16 -- -- 0.0401 J -- -- -- -- -- -- --
Magnesium -- 7.58 -- 7.96 -- 27.6 -- 10.2 -- 10.7 --
Manganese 0.05 -- -- -- -- -- -- -- -- -- --
Mercury 0.0007 -- -- -- -- -- -- -- -- -- --
Molybdenum 0.078 -- -- -- -- -- -- -- -- -- --
Nickel 0.052 -- -- -- -- -- -- -- -- -- --
Selenium 0.005 -- 0.00698 D -- 0.0024 -- 0.211 -- 0.00833 -- 0.00393 D 
Silver 0.0034 -- -- -- -- -- -- -- -- -- --
Thallium 0.00024 -- -- -- -- -- -- -- -- -- --
Uranium 0.0026 -- -- -- -- -- -- -- -- -- --
Vanadium 0.02 <0.01 -- <0.005 -- -- <0.005 <0.01 -- <0.01 --
Zinc 0.12 -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Chloride (as Cl) -- -- -- 7.96 -- 7.33 -- -- -- -- --
Hardness (as CaCO3)  -- 162 -- 149 -- -- -- 167 -- 224 --
Sulfate (as SO4)  -- 23.8 -- 28.9 -- 275 -- 29.7 -- 47.1 --
Total dissolved solids (Residue, filterable) -- -- 166 -- 198 -- 604 -- 166 -- 234 J 

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J-	 Data are estimated due to associated quality control data. Potential low bias. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 
UJ	 Potential low bias, possible false negative. 



 

 

B-3 2010 and 2012 Groundwater Analytical Data 
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SUMMARY OF 2010 AND 2012 GROUNDWATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 1 of 12)
 

Location Identification MAW001 MAW003 MAW006 MBW006 MBW006 MBW009 MBW009 MBW011 MBW011 
Location Type AW AW AW BW BW BW BW BW BW 
Date Collected 9/18/2012 9/18/2012 9/19/2012 5/21/2010 5/15/2012 5/20/2010 5/15/2012 5/18/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.1 -- <0.1 -- 1.36 -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0006 -- <0.0006 -- <0.0006 <0.0003 <0.0003 -- <0.0012 D <0.0003 <0.0003 -- 0.000715 F,D <0.0003 -- -- <0.0012 D 
Calcium -- 64.8 -- 64.4 -- 39.2 -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- 0.00147 F -- 0.00156 F -- 0.00351 -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 1.18 -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- 13 -- 12.8 -- 10.8 -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.00431 -- 0.00183 F -- 0.0797 -- -- -- 0.0474 J+ -- -- -- 0.371 J+ -- -- -- 0.0361 J+ 
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- 0.00265 F -- 0.00282 F -- 0.00363 F -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- 0.668 F -- 0.649 F -- 2.06 -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.00493 -- 0.00521 -- 0.00116 0.243 0.328 -- 0.456 D 0.00571 0.00495 -- 0.00231 D 0.459 -- -- 0.474 D 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- 5.37 -- 5.38 -- 9.06 -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- <0.01 -- <0.01 -- 0.00831 F -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- <0.025 UJ -- 0.067 J -- 0.0996 J -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- 181 D -- 172 D -- 167 J- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- 215 -- 214 -- 143 -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- 0.774 -- 0.796 -- 8.64 D -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 14.7 -- 14.8 -- 14.3 -- 311 -- 341 D -- 441 -- 392 D -- 157 -- 175 D --
Suspended solids (Residue, non-filterable) -- -- <5.0 -- <5.0 -- 22.5 -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 236 -- 244 -- 224 -- 676 -- 756 -- 962 -- 852 -- 456 -- 504 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- 20.9 -- 33.5 -- <5 -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- 5.44 -- 7.85 -- 4.91 F -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 



  

 

TABLE B-5
 

SUMMARY OF 2010 AND 2012 GROUNDWATER SAMPLE RESULTS
 
P4 RI/FS
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Location Identification MBW027 MBW027 MBW028 MBW028 MBW032 MBW032 Dup MBW032 MBW032 Dup MBW048 
Location Type BW BW BW BW BW BW BW BW BW 
Date Collected 5/21/2010 5/13/2012 5/19/2010 5/13/2012 5/20/2010 5/20/2010 5/14/2012 5/14/2012 5/20/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 <0.0003 0.000344 J -- <0.0012 D 0.000513 J 0.000475 J -- <0.0012 D 0.000899 0.00106 <0.015 0.00205 -- 0.00108 F,D -- 0.000971 F,D <0.0003 <0.0003 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- <0.004 D -- -- -- 0.0579 D -- -- -- -- -- 0.00977 J+ -- 0.00699 J+ -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 0.198 0.198 -- 0.36 D 0.891 0.888 -- 0.916 D 0.756 0.723 0.776 0.634 -- 1.01 D -- 1.01 D <0.0005 0.000534 J 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 322 -- 282 J+ -- 499 -- 549 J+ -- 1110 -- 1130 -- 1280 D -- 1090 D -- 6.09 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 830 -- 666 -- 1040 -- 998 -- 2030 -- 2000 -- 2010 -- 2130 -- 108 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MBW048 MBW085 MBW085 MBW087 MBW087 MBW099 MBW099 MBW130 MBW130 
Location Type BW BW BW BW BW BW BW BW BW 
Date Collected 5/14/2012 5/19/2010 5/12/2012 5/19/2010 5/11/2012 5/23/2010 5/14/2012 5/18/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 D <0.0003 <0.0003 -- <0.0012 D <0.0003 <0.0003 -- <0.0012 D <0.0003 -- -- <0.0012 D -- <0.0003 -- <0.0012 D 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.362 J+ -- -- -- 0.03 D -- -- -- 0.0203 D -- -- -- 0.0116 D -- -- -- 0.054 J+ 
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- <0.002 D 0.00206 0.00209 -- 0.00539 B 0.003 0.0034 -- 0.00277 0.00111 -- -- 0.0013 F,D -- 0.000654 J -- 0.00127 F,D 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 4.77 -- 34.3 -- 35.4 J+ -- 43.3 -- 25.2 -- 31.9 -- 26 -- 10.1 -- 11.9 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 106 -- 222 -- 164 -- 254 -- 234 -- 282 -- 174 -- 148 -- 180 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MBW131 MBW131 MBW135 MBW135 MBW152 MBW152 MDW001 MDW002 MDW002 Dup 
Location Type BW BW BW BW BW BW DW DW DW 
Date Collected 5/20/2010 5/15/2012 5/21/2010 5/14/2012 5/24/2010 5/15/2012 9/18/2012 9/18/2012 9/18/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.1 -- <0.1 -- <0.1 
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 <0.0003 <0.0003 -- <0.0012 D <0.0003 <0.0003 -- <0.0012 D <0.0003 <0.0003 -- <0.0012 D -- <0.0006 -- <0.0006 -- <0.0006 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- 74.6 -- 43.3 -- 42.3 --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- 0.00317 -- 0.00249 -- 0.00217 
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- <0.1 <0.1 <0.1 0.0737 F <0.1 0.0728 F 
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- 7.67 -- 16.2 -- 16.1 --
Manganese 0.05 -- -- -- <0.004 D -- -- -- 0.323 D -- -- -- 0.108 J+ -- 0.00108 F -- 0.00821 -- 0.00866 
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- 0.00342 F -- 0.00236 F -- 0.00252 F 
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- 1.23 -- 2.24 -- 2.26 --
Selenium 0.05 0.00311 0.00299 -- 0.00456 D 0.00061 J 0.000656 J -- <0.002 D 0.00199 0.00206 -- 0.0023 D -- 0.0013 -- 0.00129 -- 0.00131 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- 14.8 -- 17 -- 17.2 --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.01 -- <0.01 -- <0.01 
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0924 J -- 0.0328 J -- 0.0303 J 

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- 194 D -- 136 D -- 145 D 
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- 218 -- 175 -- 172 --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- 8.66 D -- 2.73 D -- 2.72 D 
Sulfate (as SO4) 250 5.21 -- 3.63 -- 42.7 -- 42.1 -- 128 -- 111 -- 8.89 -- 29.4 -- 28.9 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- <5.0 -- <5.0 -- <5.0 
Total dissolved solids (Residue, filterable) 500 -- 82 -- 86 -- 256 -- 258 -- 510 -- 434 -- 282 -- 258 -- 256 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- <5 -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- <5 -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MDW003 MDW004 MDW005 MDW006 MMW006 MMW006 MMW007 MMW007 MMW009 
Location Type DW DW DW DW MW MW MW MW MW 
Date Collected 9/18/2012 9/19/2012 9/18/2012 9/18/2012 5/17/2010 5/10/2012 5/25/2010 5/13/2012 5/19/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- <0.1 -- <0.1 -- <0.1 -- <0.1 -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0006 -- <0.0006 -- <0.0006 -- <0.0006 -- <0.0003 -- <0.0012 D -- <0.0003 -- <0.0012 D -- <0.0003 
Calcium -- 66.9 -- 59.9 -- 133 -- 48.9 -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- 0.00185 F -- 0.00251 -- 0.00243 -- 0.00303 -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.0005 
Magnesium -- 6.83 -- 22.4 -- 37.4 -- 22.3 -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.00196 F -- <0.002 -- <0.002 -- 0.00177 F -- -- -- <0.004 D -- -- -- 0.0215 D -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- 0.003 F -- 0.00346 F -- 0.00813 -- 0.00278 F -- -- -- -- -- -- -- -- -- --
Potassium -- 0.655 F -- 2.17 -- 2.2 -- 2.18 -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.0109 -- 0.00212 -- 0.00249 -- 0.00111 -- 0.0744 -- 0.101 D -- 0.00155 -- 0.00176 F,B -- <0.0005 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- 5.78 -- 20.2 -- 14.7 -- 35.5 -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- <0.01 -- <0.01 -- <0.01 -- <0.01 -- -- -- -- -- -- -- -- -- --
Zinc 5 -- <0.025 UJ -- 0.0291 J -- <0.025 UJ -- 0.0716 J -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- 189 D -- 282 J- -- 467 D -- 139 D -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- 195 -- 242 -- 486 -- 214 -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- 0.469 -- 4.36 D -- 0.222 -- 2.36 D -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 9.54 -- 18.7 -- 47.1 -- 105 -- 65.8 -- 77.3 -- 22.3 -- 15.8 J+;27.4 J+ -- 57.2 --
Suspended solids (Residue, non-filterable) -- -- <5.0 -- <5.0 -- <5.0 -- <5.0 -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 222 -- 338 -- 516 -- 368 -- 330 -- 310 -- 168 -- 144 J -- 388 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- 29.2 -- <5 -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- 9.01 -- <5 -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 



  

 

TABLE B-5
 

SUMMARY OF 2010 AND 2012 GROUNDWATER SAMPLE RESULTS
 
P4 RI/FS
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Location Identification MMW009 MMW010 MMW010 MMW011 MMW011 MMW013 MMW013 MMW013 MMW017 
Location Type MW MW MW MW MW MW MW MW MW 
Date Collected 5/8/2012 5/23/2010 9/17/2010 5/16/2010 5/13/2012 5/20/2010 9/17/2010 5/12/2012 5/16/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- 0.000683 -- 0.00448 -- 0.00421 -- 0.000569 J -- <0.0012 D -- <0.0003 -- <0.0003 -- <0.0012 D -- 0.000596 J 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.0885 -- -- -- -- -- -- -- 0.00339 F,D -- -- -- -- -- 0.0055 D -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.000521 F -- 0.105 -- 0.0213 -- 0.00153 -- 0.00124 F,B -- 0.109 -- 0.108 -- 0.148 D -- 0.108 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 65.3 J+ -- 599 -- 674 -- 87.7 -- 69 J+ -- 243 -- 253 -- 239 J+ -- 481 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 300 -- 1330 -- 1280 -- 438 -- 320 -- 498 -- 534 -- 458 -- 1090 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MMW017 MMW018 MMW018 Dup MMW018 MMW020 MMW020 MMW021 MMW021 MMW022 
Location Type MW MW MW MW MW MW MW MW MW 
Date Collected 5/13/2012 5/15/2010 5/15/2010 5/15/2012 5/17/2010 5/10/2012 5/18/2010 5/10/2012 5/22/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 D -- <0.0003 -- <0.0003 -- <0.0012 -- 0.0106 -- 0.0112 D -- <0.0003 -- <0.0012 D -- <0.0003 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.00841 D -- -- -- -- -- 0.0783 J+ -- -- -- <0.004 D -- -- -- <0.004 D -- --
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.321 D -- 0.0256 -- 0.0262 -- 0.0369 -- 0.0491 -- 0.439 D -- 0.0485 -- 0.0467 D -- 0.0215 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 483 J+ -- 44.9 -- 44.5 -- 42.8 -- 139 -- 229 D -- 48.1 -- 52.6 -- 257 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 864 -- 248 -- 302 -- 266 -- 346 J-,B -- 458 -- 406 -- 296 -- 618 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MMW022 MMW023 MMW023 MMW024 MMW025 MMW025 MMW026 MMW027 MMW027 
Location Type MW MW MW MW MW MW MW MW MW 
Date Collected 5/16/2012 5/21/2010 5/13/2012 5/12/2012 6/17/2010 5/15/2012 5/9/2012 5/17/2010 5/8/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 D -- <0.0003 -- <0.0012 D -- <0.0012 D -- <0.0003 -- <0.0012 -- <0.0006 -- <0.0003 -- <0.0006 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- 0.128 D -- -- -- 0.448 D -- <0.004 D -- -- -- 0.00403 J+ -- 0.00758 -- -- -- <0.002 
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.041 D -- 0.0017 -- 0.00256 -- 0.0818 D -- <0.0005 -- 0.0012 F -- 0.000841 F -- 0.319 -- 0.888 D 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 251 D -- 198 -- 217 J+ -- 302 J+ -- 13 -- 11.7 -- 21.9 -- 247 -- 427 J+ --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 672 -- 670 -- 634 -- 606 -- 190 -- 162 -- 382 -- 728 J-,B -- 986 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MMW028 MMW028 MMW028 Dup MMW029 MMW029 MMW029 Dup MMW029 MMW030 MMW030 
Location Type MW MW MW MW MW MW MW MW MW 
Date Collected 5/16/2010 5/13/2012 5/13/2012 5/15/2010 9/17/2010 9/17/2010 5/15/2012 5/19/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Barium 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 -- <0.0003 -- <0.0012 D -- <0.0012 D -- <0.0003 -- <0.0003 -- <0.0003 -- <0.0012 -- <0.0003 -- <0.0012 
Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Manganese 0.05 -- -- -- <0.004 D -- <0.004 D -- -- -- -- -- -- -- <0.004 -- -- -- 0.0404 J+ 
Mercury 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 0.05 -- 0.00309 -- 0.00936 D -- 0.0115 B -- 0.724 -- 0.71 -- 0.629 -- 0.783 -- <0.0005 -- <0.002 
Silver 0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Zinc 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate (as SO4) 250 71.2 -- 72.6 J+ -- 72.8 J+ -- 592 -- 601 -- 597 -- 604 D -- 17.2 -- 13.5 --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 380 -- 294 -- 312 -- 1300 -- 1060 -- 1190 -- 1210 -- 232 -- 208 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MMW031 MMW031 MMW032 MMW032 MMW033 MMW033 MMW034 MMW034 Dup MMW034 
Location Type MW MW MW MW MW MW MW MW MW 
Date Collected 5/17/2010 5/14/2012 5/20/2010 5/16/2012 5/20/2010 5/14/2012 5/21/2010 5/21/2010 5/12/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- 0.196 -- -- -- 0.594 -- -- -- <0.05 -- <0.05 -- --
Antimony 0.006 -- -- -- -- -- <0.0005 -- -- -- 0.000542 J -- -- -- <0.0005 -- <0.0005 -- --
Arsenic 0.01 -- -- -- -- -- 0.000815 J -- -- -- 0.0149 -- -- -- 0.000637 J -- <0.0005 -- --
Barium 2 -- -- -- -- -- 0.0509 -- -- -- 0.0261 -- -- -- 0.0264 -- 0.0274 -- --
Beryllium 0.004 -- -- -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.0005 -- <0.0005 -- --
Cadmium 0.005 -- <0.0003 -- <0.0012 D -- 0.000315 J -- <0.0012 D -- <0.0003 -- <0.0012 D -- <0.0003 -- <0.0003 -- <0.0012 D 
Calcium -- -- -- -- -- 50.6 -- -- -- 21.1 -- -- -- 111 -- 112 -- -- --
Chromium, Total 0.1 -- -- -- -- -- 0.00474 -- -- -- 0.00237 -- -- -- 0.00158 J -- 0.00176 J -- --
Cobalt 0.011 -- -- -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.0005 -- <0.0005 -- --
Copper 1.3 -- -- -- -- -- <0.001 -- -- -- <0.001 -- -- -- <0.001 -- <0.001 -- --
Iron 0.3 -- -- -- -- 0.0323 J 0.136 J -- -- 0.0392 J 0.273 J -- -- <0.025 <0.025 0.0312 J 0.0305 J -- --
Lead 0.015 -- -- -- -- -- 0.000544 J -- -- -- 0.000523 J -- -- -- <0.0005 -- <0.0005 -- --
Magnesium -- -- -- -- -- 15.1 -- -- -- 14.1 -- -- -- 5.97 -- 5.87 -- -- --
Manganese 0.05 -- -- -- <0.004 D -- 0.0216 -- 0.00493 D -- 0.0561 -- 0.0578 D -- 0.00123 J- -- 0.00146 J- -- <0.004 D 
Mercury 0.002 -- -- -- -- -- <0.0001 -- -- -- <0.0001 -- -- -- <0.0001 -- <0.0001 -- --
Molybdenum 0.18 -- -- -- -- -- <0.005 -- -- -- 0.0239 J -- -- -- <0.005 -- <0.005 -- --
Nickel 0.73 -- -- -- -- -- 0.00299 J -- -- -- <0.002 -- -- -- 0.00394 J- -- 0.00331 J- -- --
Potassium -- -- -- -- -- 0.879 J -- -- -- 0.822 J -- -- -- 0.759 J -- 0.746 J -- -- --
Selenium 0.05 -- 0.001 -- 0.00141 F,D -- 0.00133 -- 0.00174 F,D -- 0.00101 -- <0.002 D -- 0.0731 -- 0.0709 -- 0.13 D 
Silver 0.1 -- -- -- -- -- 0.0165 -- -- -- <0.0005 -- -- -- <0.0005 -- <0.0005 -- --
Sodium -- -- -- -- -- 8.67 -- -- -- 76.7 -- -- -- 4.32 -- 4.31 -- -- --
Thallium 0.002 -- -- -- -- -- <0.0001 -- -- -- <0.0001 -- -- -- <0.0001 -- <0.0001 -- --
Uranium, Total -- -- -- -- -- -- 0.0027 -- -- -- 0.0172 -- -- -- <0.0005 -- <0.0005 -- --
Vanadium 0.26 -- -- -- -- -- <0.005 -- -- -- <0.005 -- -- -- <0.005 -- <0.005 -- --
Zinc 5 -- -- -- -- -- <0.0125 UJ -- -- -- <0.0125 UJ -- -- -- <0.0125 UJ -- <0.0125 UJ -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- 204 -- -- -- 253 -- -- -- 138 -- 152 -- -- --
Chloride (as Cl) 250 -- -- -- -- 3.93 -- -- -- 5.1 -- -- -- 7.12 J- -- 7.1 J- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- 188 -- -- -- 111 -- -- -- 302 -- 305 -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- 0.485 -- -- -- 0.026 J -- -- -- 0.403 -- 0.431 -- -- --
Sulfate (as SO4) 250 3.41 -- 3.01 -- 5.16 -- 1.18 -- 37.9 -- 27.6 -- 179 -- 180 -- 184 J+ --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- 5.5 -- -- -- 9.0 -- -- -- <2.5 -- <2.5 -- --
Total dissolved solids (Residue, filterable) 500 -- 172 -- 148 -- 226 -- 206 -- 324 -- 252 -- 432 -- 428 -- 394 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- 4.08 UK 5.85 UK -- -- 26.4 27.8 -- -- -- <3.83 -- <4.22 -- --
beta, Gross -- -- -- -- -- <4.97 5.76 UK -- -- 8.34 8.86 -- -- -- <4.25 -- <4.19 -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 
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Location Identification MMW034 Dup MMW035 MMW035 MMW036 MMW036 MMW037 MMW037 MMW037 Dup MMW10 MW15A 
Location Type MW MW MW MW MW MW MW MW MW MW 
Date Collected 5/12/2012 5/21/2010 5/9/2012 5/21/2010 5/8/2012 9/23/2010 5/9/2012 5/9/2012 5/14/2012 5/22/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- 0.0579 J -- -- -- 0.0784 J -- -- <0.05 0.209 -- 0.195 -- -- -- --
Antimony 0.006 -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.001 -- <0.001 -- -- -- --
Arsenic 0.01 -- -- -- <0.0005 -- -- -- 0.00108 -- -- -- 0.000567 F -- 0.000563 F -- -- -- --
Barium 2 -- -- -- 0.0502 -- -- -- 0.021 -- -- -- 0.0158 -- 0.0158 -- -- -- --
Beryllium 0.004 -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.002 -- <0.002 -- -- -- --
Cadmium 0.005 -- <0.0012 D -- <0.0003 -- <0.0006 -- <0.0003 <0.0006 -- <0.0003 <0.0006 -- <0.0006 -- 0.00628 D -- <0.0003 
Calcium -- -- -- 206 -- -- -- 47.6 -- -- 53.8 -- -- 50.6 -- -- -- -- --
Chromium, Total 0.1 -- -- -- 0.0143 -- -- -- 0.00171 J -- -- -- 0.00192 F -- 0.00157 F -- -- -- --
Cobalt 0.011 -- -- -- 0.00893 -- -- -- <0.0005 -- -- -- <0.001 -- <0.001 -- -- -- --
Copper 1.3 -- -- -- 0.00974 -- -- -- <0.001 -- -- -- <0.002 -- <0.002 -- -- -- --
Iron 0.3 -- -- <0.025 21.4 -- -- <0.025 0.0679 J -- <0.025 0.0311 J 0.184 <0.1 0.17 -- -- -- --
Lead 0.015 -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.001 -- <0.001 -- -- -- --
Magnesium -- -- -- 61.3 -- -- -- 15.5 -- -- 17.6 -- -- 19.7 -- -- -- -- --
Manganese 0.05 -- <0.004 D -- 0.0789 J- -- 0.00471 -- 0.00515 J- <0.002 -- 0.00675 0.0221 -- 0.0217 -- 0.133 D -- --
Mercury 0.002 -- -- -- <0.0001 -- -- -- <0.0001 -- -- -- <0.0002 -- <0.0002 -- -- -- --
Molybdenum 0.18 -- -- -- <0.005 -- -- -- <0.005 -- -- -- <0.1 -- <0.1 -- -- -- --
Nickel 0.73 -- -- -- 0.0242 J- -- -- -- <0.002 UJ -- -- <0.002 0.00208 F -- <0.004 -- -- -- --
Potassium -- -- -- 1.48 -- -- -- 0.827 J -- -- 1.06 -- -- 1.22 -- -- -- -- --
Selenium 0.05 -- 0.139 D -- 0.835 -- 1.29 D -- 0.00646 0.0151 -- 0.00876 0.0188 -- 0.0185 -- 0.0976 D -- 2.46 
Silver 0.1 -- -- -- <0.0005 -- -- -- <0.0005 -- -- -- <0.001 -- <0.001 -- -- -- --
Sodium -- -- -- 9.03 -- -- -- 22.8 -- -- 6.17 -- -- 6.26 -- -- -- -- --
Thallium 0.002 -- -- -- <0.0001 -- -- -- <0.0001 -- -- -- <0.0002 -- <0.0002 -- -- -- --
Uranium, Total -- -- -- -- 0.00247 -- -- -- 0.00162 -- -- -- 0.00107 -- 0.00108 -- -- -- --
Vanadium 0.26 -- -- -- <0.005 -- -- -- <0.005 -- -- <0.005 <0.01 -- 0.00505 F -- -- -- --
Zinc 5 -- -- -- <0.0125 UJ -- -- -- <0.0125 UJ -- -- <0.0125 <0.025 -- <0.025 -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- 359 -- -- -- 193 -- -- 186 -- -- 198 -- -- -- -- --
Chloride (as Cl) 250 -- -- 16.4 J- -- -- -- 7.43 J- -- -- 7.03 -- -- 6.98 -- -- -- -- --
Hardness (as CaCO3)  -- -- -- 766 -- -- -- 183 -- -- 207 -- -- 208 -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- 1.52 -- -- -- 1.49 -- -- 1.48 -- -- 2.36 J- -- -- -- -- --
Sulfate (as SO4) 250 184 J+ -- 422 -- 537 D -- 39 -- -- 21.1 -- -- 25 -- 782 D -- 690 --
Suspended solids (Residue, non-filterable) -- -- -- -- <2.5 -- -- -- <2.5 -- -- <2.5 3.5 F -- 3.5 F -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 392 -- 1030 -- 1340 -- 248 362 -- 244 264 -- 374 -- 1720 -- 1410 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- <4.24 -- -- -- <3.85 -- -- <4.04 <3.22;<5 -- <5;<3.59 -- -- -- --
beta, Gross -- -- -- -- <4.25 -- -- -- <4.39 -- -- <4.34 <3.8;<5 -- <5;<3.85 -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 



  

 

TABLE B-5
 

SUMMARY OF 2010 AND 2012 GROUNDWATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 12 of 12)
 

Location Identification MW15A MW16A MW16A 
Location Type MW MW MW 
Date Collected 5/15/2012 5/21/2010 5/15/2012 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total 

Aluminum 0.2 -- -- -- -- -- --
Antimony 0.006 -- -- -- -- -- --
Arsenic 0.01 -- -- -- -- -- --
Barium 2 -- -- -- -- -- --
Beryllium 0.004 -- -- -- -- -- --
Cadmium 0.005 -- <0.0012 -- <0.0003 -- <0.0012 D 
Calcium -- -- -- -- -- -- --
Chromium, Total 0.1 -- -- -- -- -- --
Cobalt 0.011 -- -- -- -- -- --
Copper 1.3 -- -- -- -- -- --
Iron 0.3 -- -- -- -- -- --
Lead 0.015 -- -- -- -- -- --
Magnesium -- -- -- -- -- -- --
Manganese 0.05 -- 0.00641 J+ -- -- -- 0.82 J+ 
Mercury 0.002 -- -- -- -- -- --
Molybdenum 0.18 -- -- -- -- -- --
Nickel 0.73 -- -- -- -- -- --
Potassium -- -- -- -- -- -- --
Selenium 0.05 -- 3.2 -- 0.0151 -- 0.0019 F,D 
Silver 0.1 -- -- -- -- -- --
Sodium -- -- -- -- -- -- --
Thallium 0.002 -- -- -- -- -- --
Uranium, Total -- -- -- -- -- -- --
Vanadium 0.26 -- -- -- -- -- --
Zinc 5 -- -- -- -- -- --

Chemistry Parameters (mg/l) 
Alkalinity, Total (as CaCO3)  -- -- -- -- -- -- --
Chloride (as Cl) 250 -- -- -- -- -- --
Hardness (as CaCO3)  -- -- -- -- -- -- --
Nitrogen, nitrate-nitrite 10 -- -- -- -- -- --
Sulfate (as SO4) 250 719 D -- 768 -- 543 D --
Suspended solids (Residue, non-filterable) -- -- -- -- -- -- --
Total dissolved solids (Residue, filterable) 500 -- 1450 -- 1350 -- 942 

Radionuclides (PicoCuries/l) 
alpha, Gross -- -- -- -- -- -- --
beta, Gross -- -- -- -- -- -- --

mg/l milligrams per liter. AW Agriculture well. 
Bold Bolded result indicates positively identified compound. BW Bore hole well. 
-- Not scheduled. DW Domestic well. 
B Analyte detected in an associated blank. MW Monitoring well. 
D Sample dilution required for analysis; reported values reflect the dilution. PW Production well. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias is unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
J- Data are estimated due to associated quality control data. Potential low bias. 
UJ Potential low bias, possible false negative. 
UK Analyte is considered not detected based on data validation. 



 

 

APPENDIX C - 2010 DIRECT PUSH BOREHOLE INSTALLATION 

ANALYTICAL DATA 




  

TABLE C-1
 

SUMMARY OF 2010 DIRECT PUSH BOREHOLE GROUNDWATER RESULTS
 
P4 RI/FS
 

(Page 1 of 2)
 

Location Identification 
Mine 

BH159 
Ballard 

BH160 
Ballard 

BH161 
Ballard 

BH162 
Ballard 

BH164 
Ballard 

BH166 
Ballard 

BH166 Dup 
Ballard 

Analyte/Methods (Units) 
Date Collected 8/19/2010 8/19/2010 8/19/2010 8/19/2010 8/18/2010 8/18/2010 8/18/2010 

Metals (mg/l) 
Selenium 

Screening 
Limits 
0.05 

Dissolved 
0.0409 

Dissolved 
0.000676 J 

Dissolved 
0.0164 

Dissolved 
0.00195 

Dissolved 
0.0108 

Dissolved 
0.000567 J 

Dissolved 
0.00143 

Chemistry Parameters (mg/l) 
Nitrogen, nitrate-nitrite 10 -- -- -- -- 0.932 J 0.207 J 0.165 J 

mg/l milligrams per liter.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
J Data are estimated due to associated quality control data.
 



  

TABLE C-1
 

SUMMARY OF 2010 DIRECT PUSH BOREHOLE GROUNDWATER RESULTS
 
P4 RI/FS
 

(Page 2 of 2)
 

Location Identification BH167 BH169 BH171 BH172 

Analyte/Methods (Units) 

Mine 
Date Collected 

Henry 
8/17/2010 

Henry 
8/17/2010 

Henry 
8/17/2010 

Ballard 
8/19/2010 

Metals (mg/l) 
Selenium 

Screening 
Limits 
0.05 

Dissolved 
0.0183 

Dissolved 
0.00157 

Dissolved 
<0.0005 

Dissolved 
0.0144 

Chemistry Parameters (mg/l) 
Nitrogen, nitrate-nitrite 10 -- -- -- --

mg/l milligrams per liter.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
J Data are estimated due to associated quality control data.
 



 

 

APPENDIX D - 2010 RIPARIAN SOIL / SEDIMENT / SURFACE WATER 

ANALYTICAL DATA 


D-1 2010 Riparian Soil Analytical Data 


D-2 2010 Riparian Sediment Analytical Data 


D-3 2010 Riparian Surface Water Analytical Data 




 

 

D-1 2010 Riparian Soil Analytical Data 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 1 of 9)
 

Location Identification MST053 MST053 MST066 MST066 Dup MST066 
Field Sample Identification 1010-MST053-RS-001 1010-MST053-RS-002 1010-MST066-RS-001-1 1010-MST066-RS-001-2 1010-MST066-RS-002 

Date Collected 10/3/2010 10/3/2010 10/3/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 <3.0 7.0 J 3.0 J- 4.5 J- 3.3 J-
Arsenic 0.39 1.12 1.3 6.4 8.19 5.36 
Boron 0.5 5.7 J 3.5 J 9.3 J 15.9 8.3 J 
Cadmium 0.36 1.3 0.392 3.7 2.66 3.33 
Chromium, Total 0.4 16.5 21.5 16.6 11.2 15.3 
Cobalt 13 4.25 4.32 8.4 7.16 7.28 
Copper 28 11.7 5.8 18.9 13.5 18 
Manganese 220 145 146 268 J+ 357 J+ 255 J+ 
Mercury 0.1 0.023 0.024 0.049 0.073 0.052 
Molybdenum 2 <0.5 <0.5 0.9 UB 2.5 B 0.9 UB 
Nickel 38 10.3 11 22.8 23.4 21.2 
Selenium 0.52 1.4 0.8 J 3.1 3.4 2.7 
Silver 4.2 0.125 0.121 0.167 0.172 0.166 
Thallium 0.78 0.105 0.11 0.178 0.187 0.164 
Uranium 5 1.66 0.748 3.54 3.48 3.26 
Vanadium 2 14.7 24.2 37.1 26.9 34.4 
Zinc 46 65.4 64.3 94.4 61.7 87.3 

Chemistry Parameters (Percent) 
Total organic carbon -- 5 1.36 7.31 6.86 7.01 
Total solids -- 73.4 -- 82.6 65.4 28.8 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 2 of 9)
 

Location Identification MST067 MST067 MST089 MST089 
Field Sample Identification 1010-MST067-RS-001-1 1010-MST067-RS-002 1010-MST089-RS-001 1010-MST089-RS-002 

Date Collected 10/3/2010 10/3/2010 10/5/2010 10/5/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 5.7 UB 7.1 UB 3.0 J-,B 4.1 J-,B 
Arsenic 0.39 5.49 8.91 1.83 3.44 
Boron 0.5 10.7 14.4 10.3 10.8 
Cadmium 0.36 6.92 14.5 3.89 4.85 
Chromium, Total 0.4 34.7 66.5 25.9 30.4 
Cobalt 13 7.0 5.16 3.6 J 4.88 J 
Copper 28 19.9 33.6 21.6 21.9 
Manganese 220 448 239 161 123 
Mercury 0.1 0.051 J- 0.079 J- 0.054 0.068 
Molybdenum 2 2.6 5.2 <0.5 <0.5 
Nickel 38 35.7 71.6 19.3 25.7 
Selenium 0.52 30.4 100 4.7 7.6 
Silver 4.2 0.629 1.38 0.315 0.459 
Thallium 0.78 0.44 0.668 0.173 0.241 
Uranium 5 4.46 8.74 3.04 2.31 
Vanadium 2 54.3 122 29.7 32.8 
Zinc 46 209 424 136 162 

Chemistry Parameters (Percent) 
Total organic carbon -- 4.89 5.71 12.4 13.5 
Total solids -- 91.9 90.9 51.2 47.1 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 3 of 9)
 

Location Identification MST092 MST092 MST093 MST093 Dup MST093 
Field Sample Identification 1010-MST092-RS-001 1010-MST092-RS-002 1010-MST093A-RS-001-1 1010-MST093A-RS-001-2 1010-MST093A-RS-002-1 

Date Collected 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 6.4 J-,B 4.7 J-,B 3.2 J-,B 6.1 J-,B 3.9 J-,B 
Arsenic 0.39 2.29 2.5 3.03 3.05 3.05 
Boron 0.5 9.3 J 10.4 10.1 9.8 J 9.7 J 
Cadmium 0.36 5.84 4.49 1.81 1.99 3.63 
Chromium, Total 0.4 42.9 36.4 18.7 18.3 17 
Cobalt 13 2.67 J 2.33 J 5.14 5.01 J 4.58 J 
Copper 28 25.2 23.7 17.5 18 17.6 
Manganese 220 67.6 52.4 543 922 337 
Mercury 0.1 0.06 0.082 0.023 0.024 0.046 
Molybdenum 2 0.8 UB 0.7 UB <0.5 <0.5 <0.5 
Nickel 38 23.2 19.1 16 17.4 18.9 
Selenium 0.52 7.6 5.5 0.7 J 0.7 J 1.4 
Silver 4.2 0.709 0.635 0.164 0.155 0.194 
Thallium 0.78 0.257 0.196 0.186 0.189 0.167 
Uranium 5 3.14 3.71 2.21 2.29 3.69 
Vanadium 2 45.1 53.2 23.5 24.6 24.9 
Zinc 46 206 147 105 105 122 

Chemistry Parameters (Percent) 
Total organic carbon -- 13.4 12.8 5.6 5.31 10.5 
Total solids -- 44.3 36.8 91.9 92 79.4 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 4 of 9)
 

Location Identification MST093 Dup MST093 MST093 MST095 MST095 
Field Sample Identification 1010-MST093A-RS-002-2 1010-MST093B-RS-001 1010-MST093B-RS-002 1010-MST095-RS-001 1010-MST095-RS-002 

Date Collected 10/4/2010 10/4/2010 10/4/2010 10/4/2010 10/4/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 4.8 J-,B 4.4 J-,B 3.6 J-,B 6.0 J-,B 6.3 J-,B 
Arsenic 0.39 2.94 4.24 2.78 5.73 8.51 
Boron 0.5 9.9 J 10 11.2 12.1 14.1 
Cadmium 0.36 3.49 2.43 3.51 9.87 15.8 
Chromium, Total 0.4 16.7 18.4 16.7 57.3 96.3 
Cobalt 13 4.38 J 7.99 J 5.09 J 6.64 J 5.55 J 
Copper 28 18.2 18.2 17.6 25.9 36.7 
Manganese 220 351 1080 527 854 876 
Mercury 0.1 0.049 0.035 0.069 0.058 0.109 
Molybdenum 2 <0.5 0.7 J <0.5 2.7 B 6.2 
Nickel 38 18.3 19 17.1 38.3 73.8 
Selenium 0.52 1.3 1.0 J 1.5 3.4 5.9 
Silver 4.2 0.215 0.158 0.223 1.04 1.55 
Thallium 0.78 0.176 0.16 0.17 0.275 0.681 
Uranium 5 3.83 2.54 2.03 7.79 8.9 
Vanadium 2 24.4 32.2 24.3 53 135 
Zinc 46 120 104 117 270 459 

Chemistry Parameters (Percent) 
Total organic carbon -- 11.6 7.54 16 6.24 4.78 
Total solids -- 78.6 88.2 62.7 90.6 93.3 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 5 of 9)
 

Location Identification MST131 MST131 MST272 MST272 
Field Sample Identification 1010-MST131-RS-001 1010-MST131-RS-002 1010-MST272-RS-001 1010-MST272-RS-002 

Date Collected 10/2/2010 10/2/2010 10/5/2010 10/5/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 11 B 6.3 UB 4.6 UB 7.8 UB 
Arsenic 0.39 4.23 4.43 2.93 3.12 
Boron 0.5 10.1 11.3 12.3 9.8 J 
Cadmium 0.36 1.22 1.65 2.65 2.64 
Chromium, Total 0.4 22.7 23.7 22.7 25.6 
Cobalt 13 9.94 9.45 5.48 6.16 
Copper 28 15.6 17.5 16.7 15.1 
Manganese 220 1660 2800 736 721 
Mercury 0.1 0.02 J- 0.035 J- 0.038 0.031 
Molybdenum 2 <0.5 <0.5 <0.5 0.6 UB 
Nickel 38 23.7 23.5 19.9 21.1 
Selenium 0.52 1.6 1.4 1.8 1.9 
Silver 4.2 0.135 0.148 0.235 0.246 
Thallium 0.78 0.132 0.152 0.21 0.261 
Uranium 5 2.16 1.48 2.23 2.67 
Vanadium 2 25 25.7 32.1 36.2 
Zinc 46 84 102 123 120 

Chemistry Parameters (Percent) 
Total organic carbon -- 3.95 5.06 8.3 4.73 
Total solids -- 79.2 93.2 83.5 87.4 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 6 of 9)
 

Location Identification MST273 MST273 MST274 MST274 
Field Sample Identification 1010-MST273-RS-001 1010-MST273-RS-002 1010-MST274A-RS-001 1010-MST274A-RS-002 

Date Collected 10/5/2010 10/5/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 <3.0 3.7 UB 6.7 UB 5.2 UB 
Arsenic 0.39 2.78 2.39 4.84 4.3 
Boron 0.5 11.7 10 10.6 9.4 J 
Cadmium 0.36 2.59 3.04 1.4 3.11 
Chromium, Total 0.4 21 17.8 23.8 23.7 
Cobalt 13 4.61 4.31 8.75 7.13 
Copper 28 18.6 19.3 18 16.6 
Manganese 220 769 294 931 500 
Mercury 0.1 0.048 0.055 0.029 J- 0.04 J-
Molybdenum 2 <0.5 <0.5 0.5 UB 0.8 UB 
Nickel 38 18.3 16.2 24.8 37.3 
Selenium 0.52 3.2 5.1 2.3 3.4 
Silver 4.2 0.251 0.227 0.107 0.128 
Thallium 0.78 0.174 0.17 0.264 0.386 
Uranium 5 2.82 3.56 1.44 2.39 
Vanadium 2 25.8 22.2 25.4 30.6 
Zinc 46 114 114 130 219 

Chemistry Parameters (Percent) 
Total organic carbon -- 10.7 12.4 4.95 4.63 
Total solids -- 81.6 75 93.6 93 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 7 of 9)
 

Location Identification MST274 MST274 MST275 MST275 
Field Sample Identification 1010-MST274B-RS-001 1010-MST274B-RS-002 1010-MST275A-RS-001 1010-MST275A-RS-002 

Date Collected 10/2/2010 10/2/2010 10/1/2010 10/1/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 8.7 UB 5.0 UB 4.6 J 5.8 J 
Arsenic 0.39 4.37 4.99 3.47 4.23 
Boron 0.5 10.3 10.1 4.8 J 5.5 J 
Cadmium 0.36 1.37 2.31 0.57 0.729 
Chromium, Total 0.4 23.7 23.2 16.9 14.6 
Cobalt 13 8.08 7.88 7.85 7.38 
Copper 28 16.8 18.1 10.5 11.9 
Manganese 220 814 561 635 926 
Mercury 0.1 0.029 J- 0.037 J- 0.012 J 0.022 
Molybdenum 2 0.6 UB <0.5 1.3 UB 1.1 UB 
Nickel 38 27.2 37.7 11.9 10.5 
Selenium 0.52 2.0 2.9 0.8 J 0.8 J 
Silver 4.2 0.1 0.119 0.099 0.105 
Thallium 0.78 0.249 0.319 0.223 0.163 
Uranium 5 1.44 1.92 1.12 1.14 
Vanadium 2 25.4 29.8 25 22.6 
Zinc 46 131 195 49.7 54.3 

Chemistry Parameters (Percent) 
Total organic carbon -- 4.77 5.68 2.37 5.89 
Total solids -- 87.7 81.6 -- --

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 8 of 9)
 

Location Identification MST275 MST275 MST277 MST277 
Field Sample Identification 1010-MST275B-RS-001 1010-MST275B-RS-002 1010-MST277A-RS-001 1010-MST277A-RS-002 

Date Collected 10/1/2010 10/1/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 4.5 J 5.3 J 4.6 J- 5.2 J-
Arsenic 0.39 2.69 4.99 2.9 3.0 
Boron 0.5 5.9 J 5.1 J 6.1 J 5.6 J 
Cadmium 0.36 0.542 0.812 2.02 1.73 
Chromium, Total 0.4 14.4 15.1 18.6 18.5 
Cobalt 13 6.11 8.73 6.32 5.64 
Copper 28 10.6 10.9 21 18.8 
Manganese 220 563 1080 124 J+ 148 J+ 
Mercury 0.1 0.015 J 0.021 0.03 0.025 
Molybdenum 2 0.6 UB <0.5 0.6 UB <0.5 
Nickel 38 10.5 10.7 15.9 14.6 
Selenium 0.52 0.7 J 0.8 J 1.4 1.1 
Silver 4.2 0.098 0.1 0.163 0.154 
Thallium 0.78 0.169 0.199 0.291 0.244 
Uranium 5 0.878 1.4 1.83 1.6 
Vanadium 2 21.4 23.1 26 25.5 
Zinc 46 52.4 51.6 87.7 84.5 

Chemistry Parameters (Percent) 
Total organic carbon -- 4.32 4.94 5.51 5.33 
Total solids -- -- -- 88.4 86 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-1
 

SUMMARY OF 2010 RIPARIAN SOIL SAMPLE RESULTS
 
P4 RI/FS
 

(Page 9 of 9)
 

Location Identification MST277 MST277 
Field Sample Identification 1010-MST277B-RS-001 1010-MST277B-RS-002 

Date Collected 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 0.27 5.5 J- 5.3 J-
Arsenic 0.39 5.44 5.19 
Boron 0.5 6.7 J 6.6 J 
Cadmium 0.36 3.24 3.43 
Chromium, Total 0.4 29.3 29.2 
Cobalt 13 10.1 9.63 
Copper 28 30 29.3 
Manganese 220 323 J+ 159 J+ 
Mercury 0.1 0.042 0.042 
Molybdenum 2 1.3 UB 1.5 UB 
Nickel 38 24.4 24.5 
Selenium 0.52 1.7 1.8 
Silver 4.2 0.265 0.278 
Thallium 0.78 0.428 0.418 
Uranium 5 2.53 3.01 
Vanadium 2 42 42.1 
Zinc 46 144 142 

Chemistry Parameters (Percent) 
Total organic carbon -- 6.11 4.01 
Total solids -- 77.4 77.7 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



 

 

D-2 2010 Riparian Sediment Analytical Data 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS 

(Page 1 of 14) 

Location Identification MSP014 MSP014 Dup MSP014 MSP014 MSP014 
Field Sample Identification 1010-MSP014-SD-001-1 1010-MSP014-SD-001-2 1010-MSP014-SD-002 1010-MSP014-SD-003 1010-MSP014-SD-004 

Date Collected 9/29/2010 9/29/2010 9/29/2010 9/29/2010 9/29/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 5.5 J-,B 3.1 J-,B 3.6 J-,B 8.5 J-,B 5.3 J-,B 
Arsenic 9.8 8.73 8.66 4.66 6.69 6.83 
Boron -- 7.9 J 8.8 J 5.8 J 12.2 9.8 J 
Cadmium 0.99 21.2 J 24.6 J 2.63 J 19.5 J 16.2 J 
Chromium, Total 43 75.9 80 23.1 144 92.3 
Cobalt 50 8.66 8.17 9.02 3.91 4.49 
Copper 32 42.4 50.7 28.1 35.4 27.5 
Manganese 460 382 395 300 661 827 
Mercury 0.18 0.099 0.119 0.025 0.13 0.12 
Molybdenum -- 4.9 2.9 B 2.2 B 2.4 B 4.0 B 
Nickel 23 75.1 72.5 27.5 75.2 96.1 
Selenium 2 13.9 J-,B 14.5 J-,B 4.9 J-,B 12.8 J-,B 24 J-,B 
Silver 1 0.886 1.01 0.184 0.938 0.872 
Thallium -- 1.17 1.29 0.317 0.962 0.862 
Uranium -- 15.5 17.8 2.87 22 17.3 
Vanadium -- 102 109 35.4 156 113 
Zinc 121 447 416 126 456 500 

Chemistry Parameters (Percent) 
Total organic carbon -- 2.3 2.41 3.55 2.83 4.68 
Total solids -- 67.9 67.1 62.8 78.1 53.4 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS 

(Page 2 of 14) 

Location Identification MSP014 MSP015 MSP015 MSP015 MSP015 
Field Sample Identification 1010-MSP014-SD-005 1010-MSP015-SD-001 1010-MSP015-SD-002 1010-MSP015-SD-003 1010-MSP015-SD-004 

Date Collected 9/29/2010 9/30/2010 9/30/2010 9/30/2010 9/30/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 8.4 J 5.5 J-,B 7.5 J-,B 7.0 J-,B 7.9 J-,B 
Arsenic 9.8 8.8 J 8.82 6.7 7.7 8.4 
Boron -- 13.1 7.2 J 6.0 J 5.4 J 6.9 J 
Cadmium 0.99 28.1 J-,B 19.7 J 11.9 J 18.4 J 22.9 J 
Chromium, Total 43 116 72.3 52.2 77.4 77.4 
Cobalt 50 4.36 J 6.67 8.29 5.25 5.72 
Copper 32 37.6 34.2 33.5 32.9 68.8 
Manganese 460 788 2580 1350 1770 1810 
Mercury 0.18 0.118 0.107 0.07 0.109 0.109 
Molybdenum -- 10.8 5.3 3.0 B 5.2 5.2 
Nickel 23 148 159 95.2 141 165 
Selenium 2 46.2 J 43.4 J-,B 26.5 J-,B 35.6 J-,B 40.1 J-,B 
Silver 1 0.887 0.711 0.535 0.645 0.736 
Thallium -- 2.17 1.12 0.723 1.14 1.31 
Uranium -- 30.2 10.1 7.22 9.72 12.6 
Vanadium -- 174 98.7 65.4 96.5 101 
Zinc 121 979 1210 663 1030 1380 

Chemistry Parameters (Percent) 
Total organic carbon -- 7.79 2.6 2.36 2.6 2.68 
Total solids -- 24.3 81.9 71.9 68.5 69.7 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 3 of 14)
 

Location Identification MSP016 MSP016 MSP016 MSP016 MSP016 Dup 
Field Sample Identification 1010-MSP016-SD-001 1010-MSP016-SD-002 1010-MSP016-SD-003 1010-MSP016-SD-004-1 1010-MSP016-SD-004-2 

Date Collected 9/30/2010 9/30/2010 9/30/2010 9/30/2010 9/30/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 7.4 UB 4.7 UB 9.5 UB 5.4 UB 4.7 UB 
Arsenic 9.8 7.36 J 5.6 J 10.6 J 6.48 J 5.83 J 
Boron -- 6.6 J 16.2 17.4 7.7 J 8.0 J 
Cadmium 0.99 5.18 J-,B 54.9 J-,B 39.7 J-,B 6.77 J-,B 6.47 J-,B 
Chromium, Total 43 55 215 320 48.3 47 
Cobalt 50 10 2.77 3.34 5.81 5.92 
Copper 32 27.2 43.6 57.3 30.2 31.8 
Manganese 460 506 335 119 208 187 
Mercury 0.18 0.061 0.13 0.236 0.067 0.072 
Molybdenum -- 1.7 UB 2.9 B 5.0 B 1.6 UB 1.2 UB 
Nickel 23 41.4 48 88.8 54.2 51.8 
Selenium 2 21.3 J 28.9 J 82.5 J 97.4 J 96.3 J 
Silver 1 0.485 J 1.9 J 2.16 J 0.438 J 0.444 J 
Thallium -- 0.452 1.55 1.49 0.669 0.624 
Uranium -- 9.77 J+ 90 J+ 61.9 J+ 5.89 J+ 4.55 J+ 
Vanadium -- 75 386 440 61.3 58.1 
Zinc 121 171 490 608 279 274 

Chemistry Parameters (Percent) 
Total organic carbon -- 0.77 1.92 3.83 3.96 4.2 
Total solids -- 71.5 74.3 59.4 61 61.8 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 4 of 14)
 

Location Identification MSP017 MSP017 MSP017 MSP017 
Field Sample Identification 1010-MSP017-SD-001 1010-MSP017-SD-002 1010-MSP017-SD-003 1010-MSP017-SD-004 

Date Collected 9/29/2010 9/29/2010 9/29/2010 9/29/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 6.0 J-,B 6.0 J-,B 5.4 J-,B 8.6 J-,B 
Arsenic 9.8 5.58 4.61 8.0 9.49 
Boron -- 4.1 J 4.4 J 4.8 J 12.4 
Cadmium 0.99 4.82 J 3.86 J 7.0 J 23.8 J 
Chromium, Total 43 27.8 29.2 30.1 147 
Cobalt 50 9.02 6.73 8.74 3.44 
Copper 32 28.6 44.8 24.9 38.9 
Manganese 460 408 571 646 355 
Mercury 0.18 0.032 0.044 0.04 0.136 
Molybdenum -- 2.0 UB 2.2 B 4.7 4.7 
Nickel 23 49.1 38.3 75.4 190 
Selenium 2 58.9 J-,B 21.2 J-,B 152 J-,B 68.8 J-,B 
Silver 1 0.28 0.253 0.268 0.633 
Thallium -- 0.43 0.307 0.485 1.65 
Uranium -- 3.78 3.16 6.17 13.9 
Vanadium -- 40.3 41 46.8 115 
Zinc 121 225 183 365 1530 

Chemistry Parameters (Percent) 
Total organic carbon -- 1.48 2.85 4.09 1.04 
Total solids -- 70 59.8 55 76 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 5 of 14)
 

Location Identification MSP018 MSP018 MSP018 MSP020 MSP020 
Field Sample Identification 1010-MSP018-SD-001 1010-MSP018-SD-002 1010-MSP018-SD-003 1010-MSP020-SD-001 1010-MSP020-SD-002 

Date Collected 9/29/2010 9/29/2010 9/29/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 7.6 J-,B 5.1 J-,B 6.9 J-,B 6.3 J-,B 7.9 J-,B 
Arsenic 9.8 10.4 12 13.5 8.68 J 8.23 J 
Boron -- 7.5 J 6.2 J 9.1 J 9.6 J 8.8 J 
Cadmium 0.99 141 J 293 J 164 J 35.1 J-,B 34.6 J-,B 
Chromium, Total 43 77.6 58.3 126 126 J- 111 J-
Cobalt 50 26.5 43.1 26.1 7.74 8.22 
Copper 32 47.1 43.7 54.1 39.7 42.2 
Manganese 460 429 393 369 177 189 
Mercury 0.18 0.109 0.053 0.178 0.118 0.12 
Molybdenum -- 11.2 13.9 20.3 4.5 3.9 B 
Nickel 23 981 1280 1280 162 166 
Selenium 2 129 J-,B 249 J-,B 201 J-,B 61.8 J 68.8 J 
Silver 1 0.797 0.365 0.966 1.31 J 1.25 J 
Thallium -- 3.1 3.56 3.24 1.14 1.02 
Uranium -- 11.7 10 17.7 25.7 20.7 
Vanadium -- 156 169 206 109 109 
Zinc 121 6180 13000 8580 1260 1390 

Chemistry Parameters (Percent) 
Total organic carbon -- 3.69 4.96 3.46 2.85 3.07 
Total solids -- 68.3 50.1 59.7 72.9 63.9 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 6 of 14)
 

Location Identification MSP020 MSP020 MSP020 MSP021 
Field Sample Identification 1010-MSP020-SD-003 1010-MSP020-SD-004 1010-MSP020-SD-005 1010-MSP021-SD-001 

Date Collected 10/2/2010 10/2/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 6.3 J-,B 4.2 J-,B 6.2 J- 5.7 J-
Arsenic 9.8 7.61 J 8.1 J 9.8 J 12.5 J 
Boron -- 8.8 J 10.7 9.4 J 7.6 J 
Cadmium 0.99 28.7 J-,B 35.4 J-,B 37.5 J-,B 22.9 J-,B 
Chromium, Total 43 157 J- 142 J- 145 J- 78.4 J-
Cobalt 50 6.7 7.22 8.04 7.44 
Copper 32 39.1 38.1 48.5 42.1 
Manganese 460 161 167 221 402 
Mercury 0.18 0.094 0.093 0.148 0.195 
Molybdenum -- 5.3 4.9 7.1 4.2 B 
Nickel 23 112 124 168 171 
Selenium 2 37.6 J 59.9 J 59.2 J 73.5 J 
Silver 1 1.61 J 1.5 J 1.49 J 0.543 J 
Thallium -- 0.892 1.17 1.21 1.27 
Uranium -- 27.6 24.6 24.2 9.62 
Vanadium -- 132 149 141 97.4 
Zinc 121 809 992 1420 1020 

Chemistry Parameters (Percent) 
Total organic carbon -- 1.81 2.93 3.03 2.16 
Total solids -- 75.6 61.7 49.8 76 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 7 of 14)
 

Location Identification MSP021 MSP021 Dup MSP021 MSP021 
Field Sample Identification 1010-MSP021-SD-002-1 1010-MSP021-SD-002-2 1010-MSP021-SD-003 1010-MSP021-SD-004 

Date Collected 10/2/2010 10/2/2010 10/2/2010 10/2/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 7.7 J- 6.4 J-,B 9.7 J-,B 9.7 J-,B 
Arsenic 9.8 16.5 J 18.4 J 12.1 J 13.9 J 
Boron -- 14.2 13.9 14.6 13.2 
Cadmium 0.99 88.9 J-,B 92.6 J-,B 50.6 J-,B 38.1 J-,B 
Chromium, Total 43 135 J- 133 J- 383 J- 329 J-
Cobalt 50 6.22 6.05 2.33 3.01 
Copper 32 53 51.2 186 114 
Manganese 460 131 128 181 195 
Mercury 0.18 0.198 0.205 0.684 0.502 
Molybdenum -- 2.6 B 3.0 B 5.5 6.6 
Nickel 23 353 330 80.9 134 
Selenium 2 515 J 543 J 58.2 J 73.6 J 
Silver 1 1.19 J 1.2 J 4.14 J 2.17 J 
Thallium -- 3.01 3.08 2.02 1.37 
Uranium -- 13.4 13 51 36.9 
Vanadium -- 233 220 177 201 
Zinc 121 3150 2950 430 661 

Chemistry Parameters (Percent) 
Total organic carbon -- 5.35 5.92 2.54 1.88 
Total solids -- 64.4 65.7 78 78.5 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 8 of 14)
 

Location Identification MSP023 MSP023 MSP023 MSP023 
Field Sample Identification 1010-MSP023-SD-001 1010-MSP023-SD-002 1010-MSP023-SD-003 1010-MSP023-SD-004 

Date Collected 9/28/2010 9/28/2010 9/28/2010 9/28/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 5.9 J 8.1 J 6.8 J 11 
Arsenic 9.8 8.53 J 12.9 J 15 J 20.3 J 
Boron -- 9.9 24.8 11.4 22 
Cadmium 0.99 21.3 J-,B 45.3 J-,B 35.2 J-,B 56.9 J-,B 
Chromium, Total 43 94.2 291 156 309 
Cobalt 50 8.07 J 6.06 J 8.04 J 8.12 J 
Copper 32 35.4 55.5 55.3 83 
Manganese 460 859 982 1020 1250 
Mercury 0.18 0.119 0.217 0.198 0.327 
Molybdenum -- 5.4 B 10.1 8.0 14.8 
Nickel 23 73.1 142 123 244 
Selenium 2 10.9 J 26.4 J 18.2 J 45.1 J 
Silver 1 1.13 2.88 1.77 3.73 
Thallium -- 1.15 2.68 2.12 3.73 
Uranium -- 19.7 48.8 26.3 38.9 
Vanadium -- 187 545 334 670 
Zinc 121 460 1020 790 1840 

Chemistry Parameters (Percent) 
Total organic carbon -- 1.08 1.51 1.17 2.16 
Total solids -- 96.6 95.5 97.8 94.8 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 9 of 14)
 

Location Identification MSP031 MSP031 Dup MSP031 MSP031 
Field Sample Identification 1010-MSP031-SD-001-1 1010-MSP031-SD-001-2 1010-MSP031-SD-002 1010-MSP031-SD-003 

Date Collected 9/28/2010 9/28/2010 9/28/2010 9/28/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 12 J-,B 11 J-,B 5.8 J-,B 8.2 J-,B 
Arsenic 9.8 24.5 23.5 8.54 11.7 
Boron -- 28.2 26.1 12.7 10.9 
Cadmium 0.99 53.6 J 52 J 6.7 J 16.8 J 
Chromium, Total 43 407 384 40.7 75.4 
Cobalt 50 8.58 8.71 8.15 9.19 
Copper 32 106 102 40.1 51.6 
Manganese 460 887 926 436 861 
Mercury 0.18 0.42 0.378 0.098 0.148 
Molybdenum -- 15.6 14.5 4.8 4.4 
Nickel 23 320 314 45.6 82.2 
Selenium 2 91.4 J-,B 86 J-,B 4.8 J-,B 13.1 J-,B 
Silver 1 3.3 3.3 0.321 0.777 
Thallium -- 3.74 3.53 0.546 1.09 
Uranium -- 29.9 28.8 9.23 9.92 
Vanadium -- 640 617 73.3 156 
Zinc 121 2240 2200 250 508 

Chemistry Parameters (Percent) 
Total organic carbon -- 4.99 4.83 7.42 3.48 
Total solids -- 86.8 87.1 77.2 78.1 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS 

(Page 10 of 14) 

Location Identification MST053 MST053 MST066 MST066 Dup 
Field Sample Identification 1010-MST053-SD-001 1010-MST053-SD-002 1010-MST066-SD-001-1 1010-MST066-SD-001-2 

Date Collected 10/3/2010 10/3/2010 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 4.2 UB 4.7 J 4.8 J- 4.4 J-
Arsenic 9.8 1.53 J 1.99 J 3.65 J 3.59 J 
Boron -- 4.4 J 4.4 J 5.3 J 5.1 J 
Cadmium 0.99 1.27 J-,B 1.19 J-,B 1.97 J 1.72 J 
Chromium, Total 43 17.5 17.7 19 17.4 
Cobalt 50 5.55 5.36 5.02 4.6 
Copper 32 10.6 12.8 15.1 14.4 
Manganese 460 316 262 345 J+ 338 J+ 
Mercury 0.18 0.02 0.02 0.02 0.021 
Molybdenum -- <0.5 <0.5 <0.5 <0.5 
Nickel 23 11.5 12 13.9 13.9 
Selenium 2 1.3 J 1.3 J 5.3 5.0 
Silver 1 0.119 J 0.117 J 0.161 0.142 
Thallium -- 0.122 0.121 0.169 0.152 
Uranium -- 2.28 J+ 1.65 J+ 6.29 5.37 
Vanadium -- 15.7 16.6 33.7 32.6 
Zinc 121 59.9 68.3 65.6 71.7 

Chemistry Parameters (Percent) 
Total organic carbon -- 2.88 3.05 5.36 5.56 
Total solids -- 58.5 62.5 62.1 65.5 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS 

(Page 11 of 14) 

Location Identification MST067 MST089 MST092 MST093 MST093 Dup 
Field Sample Identification 1010-MST067-SD-001-1 1010-MST089-SD-001 1010-MST092-SD-001 1010-MST093A-SD-001-1 1010-MST093A-SD-001-2 

Date Collected 10/3/2010 10/5/2010 10/4/2010 10/4/2010 10/4/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 6.6 J-,B 8.8 UB 5.8 UB 4.5 UB 4.8 UB 
Arsenic 9.8 13.4 3.36 4.19 2.58 2.89 
Boron -- 16.3 9.0 J 10.9 8.3 J 8.5 J 
Cadmium 0.99 34.7 J-,B 3.39 6.39 1.88 1.94 
Chromium, Total 43 105 28.7 43.7 17.7 18.2 
Cobalt 50 7.72 6.91 5.27 4.56 6.21 
Copper 32 45.7 J 14.6 26.1 14.5 14.3 
Manganese 460 257 860 296 401 400 
Mercury 0.18 0.176 J- 0.044 0.087 0.025 0.029 
Molybdenum -- 8.8 <0.5 1.2 UB <0.5 <0.5 
Nickel 23 134 19.8 32 15.2 16.2 
Selenium 2 167 J-,B 4.6 20.6 1.0 0.9 J 
Silver 1 2.27 0.308 0.746 0.161 0.16 
Thallium -- 1.1 0.122 0.248 0.232 0.157 
Uranium -- 12.8 4.25 3.41 2.3 2.38 
Vanadium -- 198 30.9 44.4 21.3 20.3 
Zinc 121 834 123 231 92 94.8 

Chemistry Parameters (Percent) 
Total organic carbon -- 6.89 5.54 14.8 6.61 6.98 
Total solids -- 88.7 65.6 46.7 86.4 88.9 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS 

(Page 12 of 14) 

Location Identification MST093 MST095 MST131 MST131 MST272 
Field Sample Identification 1010-MST093B-SD-001 1010-MST095-SD-001 1010-MST131-SD-001 1010-MST131-SD-002 1010-MST272-SD-001 

Date Collected 10/4/2010 10/4/2010 10/2/2010 10/2/2010 10/5/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 3.2 UB 8.2 UB 12 J-,B 6.1 J-,B 6.1 J-,B 
Arsenic 9.8 2.1 10.9 14.7 9.24 3.59 J 
Boron -- 8.0 J 18.8 16.3 10.7 10.1 
Cadmium 0.99 2.21 44.9 3.67 J-,B 1.63 J-,B 5.35 J 
Chromium, Total 43 19.8 269 35.6 24.6 35.4 
Cobalt 50 4.56 3.43 21.4 17.3 7.35 J 
Copper 32 14.9 70.6 16.7 J 16.2 J 18.1 
Manganese 460 405 227 3580 4490 578 
Mercury 0.18 0.026 0.289 0.016 J- 0.02 J- 0.046 
Molybdenum -- <0.5 12.8 1.0 UB <0.5 1.0 UB 
Nickel 23 17.2 198 34.2 29.4 33 
Selenium 2 1.0 J 86.1 2.6 J-,B 1.5 J-,B 2.5 
Silver 1 0.165 3.07 0.234 0.116 0.412 
Thallium -- 0.171 1.63 0.174 0.163 0.345 
Uranium -- 2.03 16.8 15.7 1.8 4.15 
Vanadium -- 28.6 473 61.6 31.5 57.7 
Zinc 121 107 1050 107 95.3 213 

Chemistry Parameters (Percent) 
Total organic carbon -- 5.51 7.38 0.57 1.74 4.59 
Total solids -- 86 86.7 83.7 68.9 84.5 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 13 of 14)
 

Location Identification MST273 MST274 MST274 MST275 MST275 
Field Sample Identification 1010-MST273-SD-001 1010-MST274A-SD-001 1010-MST274B-SD-001 1010-MST275A-SD-001 1010-MST275B-SD-001 

Date Collected 10/5/2010 10/2/2010 10/2/2010 10/1/2010 10/1/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 6.2 J-,B 8.0 J-,B 7.9 J-,B 5.9 J 4.7 J 
Arsenic 9.8 3.33 J 4.65 4.84 2.99 J 3.36 J 
Boron -- 7.8 J 10.2 9.5 J 6.0 J 5.4 J 
Cadmium 0.99 2.05 J 3.12 J-,B 2.21 J-,B 0.481 J-,B 0.488 J-,B 
Chromium, Total 43 19.4 23.5 23.5 21.4 23 
Cobalt 50 7.06 J 10.1 9.85 8.53 10.6 
Copper 32 13.2 16.8 J 16.1 J 51.3 16.8 
Manganese 460 1640 251 290 580 620 
Mercury 0.18 0.022 0.036 J- 0.03 J- 0.021 0.023 
Molybdenum -- <0.5 0.5 UB 0.5 UB 0.8 UB 0.5 UB 
Nickel 23 18.7 36.6 29.9 16.6 18.9 
Selenium 2 1.5 4.5 J-,B 3.9 J-,B 1.1 J 1.4 J 
Silver 1 0.177 0.115 0.109 0.161 J 0.16 J 
Thallium -- 0.147 0.393 0.315 0.208 0.229 
Uranium -- 2.82 2.0 1.57 1.88 J+ 1.89 J+ 
Vanadium -- 25.9 29.6 30 29.9 30.8 
Zinc 121 81.9 226 174 67.9 56.3 

Chemistry Parameters (Percent) 
Total organic carbon -- 3.6 4.16 3.85 3 2.51 
Total solids -- 84.4 69 73.3 57.5 51.1 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



  

TABLE D-2
 

SUMMARY OF 2010 RIPARIAN SEDIMENT SAMPLE RESULTS
 
P4 RI/FS
 

(Page 14 of 14)
 

Location Identification MST277 MST277 
Field Sample Identification 1010-MST277A-SD-001 1010-MST277B-SD-001 

Date Collected 10/3/2010 10/3/2010 
Analyte/Methods (Units) 

Screening 
Metals (mg/kg) Limits 

Antimony 2 5.0 J- 4.8 J-
Arsenic 9.8 3.23 J 4.55 J 
Boron -- 7.6 J 6.2 J 
Cadmium 0.99 1.92 J 2.95 J 
Chromium, Total 43 16.7 25.3 
Cobalt 50 6.22 8.62 
Copper 32 20.6 25.5 
Manganese 460 194 J+ 200 J+ 
Mercury 0.18 0.038 0.037 
Molybdenum -- 1.5 UB 1.3 UB 
Nickel 23 13.1 20.7 
Selenium 2 1.2 1.6 
Silver 1 0.155 0.241 
Thallium -- 0.241 0.378 
Uranium -- 2.12 2.37 
Vanadium -- 23.6 36.7 
Zinc 121 89.9 125 

Chemistry Parameters (Percent) 
Total organic carbon -- 6.86 4.58 
Total solids -- 89.1 79.8 

mg/kg milligrams per kilogram.
 
Bold Bolded result indicates positively identified compound.
 
-- Not scheduled.
 
B Analyte detected in an associated blank.
 
J Data are estimated due to associated quality control data. Bias unknown.
 
J- Data are estimated due to associated quality control data. Potential low bias.
 
J+ Data are estimated due to associated quality control data. Potential high bias.
 
UB Analyte considered not detected based on associated blank data.
 



 

 

D-3 2010 Riparian Surface Water Analytical Data 



 

TABLE D-3
 

SUMMARY OF 2010 RIPARIAN SURFACE WATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 1 of 4)
 

Location Identification MSP014 MSP015 MSP016 MSP017 MSP018 
Location Type Pond Pond Pond Pond Pond 
Date Collected 9/29/2010 9/30/2010 9/30/2010 9/29/2010 9/29/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 <0.003 -- <0.003 -- <0.003 -- <0.003 -- <0.003 --
Arsenic 0.01 0.00248 -- 0.00257 -- 0.00253 0.0029 0.00246 -- 0.00197 --
Boron 0.0016 0.028 -- 0.0402 -- 0.0084 UB -- <0.002 -- 0.0195 --
Cadmium 0.0006 0.000018 J -- 0.000077 -- 0.000027 0.00128 0.000086 -- 0.000316 --
Calcium -- 76.8 -- 106 -- 64.3 -- 206 -- 388 --
Chromium, Total 0.000031 0.00078 -- 0.00051 -- 0.00053 0.00414 0.00099 -- 0.0008 --
Cobalt 0.004 0.00218 -- 0.00271 -- 0.00303 0.000372 0.00295 -- 0.00484 --
Copper 0.011 0.00068 -- 0.00177 -- 0.0007 0.00303 0.00135 -- 0.0017 --
Iron 0.16 -- -- -- -- -- -- -- -- -- --
Magnesium -- 62.6 -- 57.1 -- 39.5 -- 74.1 -- 124 --
Manganese 0.05 0.0204 -- 2.44 -- 0.106 -- 0.268 -- 0.334 --
Mercury 0.0007 <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 --
Molybdenum 0.078 0.0037 -- 0.0061 -- 0.0042 -- 0.0039 -- 0.0161 --
Nickel 0.052 0.0048 -- 0.0168 -- 0.0062 0.0108 0.0128 -- 0.511 --
Selenium 0.005 0.005 0.0053 0.0176 0.0225 -- 0.0105 0.058 0.0593 0.0688 0.0493 
Silver 0.0034 <0.000008 -- <0.000008 -- 0.000006 UB 0.000062 0.000091 -- <0.000008 --
Thallium 0.00024 0.000008 UB -- 0.000064 -- 0.000002 UB 0.000098 0.000095 -- 0.000058 --
Uranium 0.0026 0.0022 -- 0.0011 -- 0.0014 0.00203 0.00463 -- 0.0162 --
Vanadium 0.02 0.00185 -- 0.00232 -- 0.00862 0.0121 0.00156 -- 0.0341 --
Zinc 0.12 0.0008 J -- 0.003 -- 0.0012 J -- 0.0026 -- 0.231 --

mg/l milligrams per liter. 
Bold Bolded result indicates positively identified compound. 
-- Not scheduled. 
B Analyte detected in an associated blank. 
D Sample dilution required for analysis; reported values reflect the dilution. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
UB Analyte considered not detected based on associated blank data. 



 

TABLE D-3
 

SUMMARY OF 2010 RIPARIAN SURFACE WATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 2 of 4)
 

Location Identification MSP020 MSP021 MSP021 Dup MST053 MST066 
Location Type Pond Pond Pond Stream Stream 
Date Collected 10/2/2010 10/2/2010 10/2/2010 10/3/2010 10/3/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 <0.003 -- <0.003 -- <0.003 -- <0.003 -- <0.003 --
Arsenic 0.01 0.0039 -- 0.00337 -- 0.00376 -- 0.00075 -- 0.0151 --
Boron 0.0016 0.0182 -- 0.116 -- 0.116 -- 0.0146 B -- 0.0288 --
Cadmium 0.0006 0.00008 -- 0.000139 -- 0.000156 -- 0.000012 J -- 0.000026 J --
Calcium -- 43.1 -- 214 -- 213 -- 56.5 -- 105 --
Chromium, Total 0.000031 0.00085 -- 0.00038 -- 0.00099 -- 0.00059 -- 0.00097 --
Cobalt 0.004 0.00156 -- 0.000436 -- 0.000501 -- 0.000964 -- 0.0075 --
Copper 0.011 0.00212 -- 0.00094 -- 0.00114 -- 0.00055 -- 0.00064 --
Iron 0.16 -- -- -- -- -- -- -- -- -- --
Magnesium -- 9.56 -- 68.2 -- 67.3 -- 11.7 -- 27.8 --
Manganese 0.05 0.0042 -- 0.0421 -- 0.0414 -- 0.0087 -- 2.64 --
Mercury 0.0007 <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 --
Molybdenum 0.078 0.0073 -- 0.0071 -- 0.0077 -- <0.0006 -- 0.0011 J --
Nickel 0.052 0.0107 -- 0.0156 -- 0.019 -- 0.00198 -- 0.00845 --
Selenium 0.005 0.0278 J+ 0.0282 0.0785 J+ 0.0844 0.0821 J+ 0.0839 -- 0.0007 J -- 0.0077 J+ 
Silver 0.0034 0.000006 UB -- <0.000004 -- 0.00001 UB -- <0.000004 -- <0.000008 --
Thallium 0.00024 0.000011 UB -- 0.000041 -- 0.000039 -- 0.000002 UB -- <0.000004 --
Uranium 0.0026 0.00559 -- 0.00437 -- 0.00429 -- 0.000938 -- 0.00427 --
Vanadium 0.02 0.0192 -- 0.0121 -- 0.0125 -- 0.00115 -- 0.00353 --
Zinc 0.12 0.0019 J -- 0.0023 -- 0.0014 J -- 0.0008 J -- 0.0014 J --

mg/l milligrams per liter. 
Bold Bolded result indicates positively identified compound. 
-- Not scheduled. 
B Analyte detected in an associated blank. 
D Sample dilution required for analysis; reported values reflect the dilution. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
UB Analyte considered not detected based on associated blank data. 



 

TABLE D-3
 

SUMMARY OF 2010 RIPARIAN SURFACE WATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 3 of 4)
 

Location Identification MST066 Dup MST131 MST274A MST274B MST275A 
Location Type Stream Stream Stream Stream Stream 
Date Collected 10/3/2010 10/2/2010 10/1/2010 10/1/2010 10/1/2010 10/1/2010 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 

Antimony 0.0056 <0.003 -- <0.003 -- <0.003 -- <0.003 -- <0.003 --
Arsenic 0.01 0.0148 -- 0.00061 -- 0.00057 -- 0.00054 -- 0.0194 --
Boron 0.0016 0.0284 -- 0.0225 B -- 0.016 B -- 0.0153 B -- 0.121 --
Cadmium 0.0006 0.000044 -- 0.000024 -- 0.000012 J -- 0.000011 J -- 0.000126 --
Calcium -- 103 -- 66.3 -- 75 -- 75.5 -- 72.4 --
Chromium, Total 0.000031 0.00131 -- 0.00046 -- 0.00043 -- 0.00039 B -- 0.00272 --
Cobalt 0.004 0.00376 -- 0.00103 -- 0.000462 -- 0.00101 -- 0.0132 --
Copper 0.011 0.00077 -- 0.00051 -- 0.00034 -- 0.00037 -- 0.00274 --
Iron 0.16 -- -- -- -- -- -- -- -- -- --
Magnesium -- 27.5 -- 13.6 -- 10.1 -- 10.2 -- 23.2 --
Manganese 0.05 2.62 -- 0.0387 -- 0.0099 -- 0.0109 -- 1.74 --
Mercury 0.0007 <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 -- <0.00002 --
Molybdenum 0.078 0.0007 J -- 0.0012 J -- 0.0009 J -- <0.0006 -- 0.0192 --
Nickel 0.052 0.00806 -- 0.00216 J -- 0.00207 J -- 0.00197 J -- 0.0244 --
Selenium 0.005 -- 0.0065 J+ -- 0.0008 J -- 0.0041 -- 0.0041 -- 0.006 
Silver 0.0034 <0.000008 -- <0.000004 -- <0.000004 -- <0.000004 -- 0.00001 UB --
Thallium 0.00024 0.000039 J -- 0.000005 UB -- 0.000004 UB -- 0.000004 UB -- 0.000348 --
Uranium 0.0026 0.0043 -- 0.000556 -- 0.00073 -- 0.000731 -- 0.00173 --
Vanadium 0.02 0.00447 -- 0.00097 -- 0.00089 -- 0.00088 -- 0.00612 --
Zinc 0.12 0.0029 -- 0.0036 -- <0.0007 -- 0.0011 J -- 0.0068 --

mg/l milligrams per liter. 
Bold Bolded result indicates positively identified compound. 
-- Not scheduled. 
B Analyte detected in an associated blank. 
D Sample dilution required for analysis; reported values reflect the dilution. 
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J Data are estimated due to associated quality control data. Bias unknown. 
J+ Data are estimated due to associated quality control data. Potential high bias. 
UB Analyte considered not detected based on associated blank data. 



 

TABLE D-3
 

SUMMARY OF 2010 RIPARIAN SURFACE WATER SAMPLE RESULTS
 
P4 RI/FS
 

(Page 4 of 4)
 

Location Identification MST275B 
Location Type Stream 
Date Collected 

Analyte/Methods (Units) 

Screening 
Metals (mg/l) Limits Dissolved Total 

Antimony 0.0056 <0.003 --
Arsenic 0.01 0.0224 --
Boron 0.0016 0.116 --
Cadmium 0.0006 0.000166 --
Calcium -- 73.3 --
Chromium, Total 0.000031 0.00343 --
Cobalt 0.004 0.0141 --
Copper 0.011 0.00379 --
Iron 0.16 -- --
Magnesium -- 23.1 --
Manganese 0.05 2.33 --
Mercury 0.0007 <0.00002 --
Molybdenum 0.078 0.0191 --
Nickel 0.052 0.0265 --
Selenium 0.005 -- 0.0047 
Silver 0.0034 0.00002 UB --
Thallium 0.00024 0.000059 --
Uranium 0.0026 0.00208 --
Vanadium 0.02 0.0096 --
Zinc 0.12 0.0113 --

mg/l	 milligrams per liter. 
Bold	 Bolded result indicates positively identified compound. 
--	 Not scheduled. 
B	 Analyte detected in an associated blank. 
D	 Sample dilution required for analysis; reported values reflect the dilution. 
F	 Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit. 
J	 Data are estimated due to associated quality control data. Bias unknown. 
J+	 Data are estimated due to associated quality control data. Potential high bias. 
UB	 Analyte considered not detected based on associated blank data. 



 APPENDIX E - LABORATORY DATA CONSULTANTS (LDC) THIRD 

PARTY VALIDATION REPORTS 




LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

MWH Americas, Inc. July 13, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. These 
SDGs were received on June 16, 201 0. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project # 23411: 


SDG# Fraction 


L10050524, L10050565,L10050566 Metals, Wet Chemistry 


The data verification was performed under Stage 28 guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

~To 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 



Attachment 1 Project #1010076.011601 
> i 
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(3) Diss. (4)Diss. Diss. 
DATE DATE Cd,Se Se v Cd Metals Ca,Mg Cl 504 Hard. TDS 

DC SDG# REC'D DUE (6020A) (6020A) (60108) (6020A) (60108) (60108) (300.0) (300.0) (23408) (160.1) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A L10050524 06/16/10 07/08/10 - - 12 0 - - 12 0 12 0 - - 12 0 12 0 12 0 12 0 

B L10050565 06/16/10 07/08/10 10 0 - - - - - - - - - - - - 10 0 - - 10 0 

c L10050566 06/16/10 07/08/10 12 0 - - 12 0 12 0 - - 12 0 12 0 12 0 - - 12 0 

otal T/LR 22 0 12 0 12 0 24 0 12 0 12 0 24 0 34 0 11 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19i 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23411 


Metals 



Report# 23411 A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005SWMST089-F 

1 005SWMST090-F 

1 005SWMST092-F 

1 005SWMST093-F 

1 005SWMST094-F 

1 005SWMST095-F 

1 005SWMST128-F 

1 005SWMST131-F 


1005SWMST132-1-F 

1 005SWMST132-2-F 

1 005SWMST132-3-F 

1 005SWMST133-F 


1 005SWMST128-FMS 

1 005SWMST128-FMSD 

1 005SWMST131-FMS 


1 005SWMST131-FMSD 


Monsanto, P4 Production LLC 

June 28, 2010 

Water 

Dissolved Metals by ICP SW-846 Method 60108 


Stage 28 


Microbac Laboratories, Inc. 

L10050524 


Collection Date 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/15/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 

Laboratory Sample Identification 
L 1 0050524-02 

L 1 0050524-04 

L 1 0050524-06 

L 1 0050524-08 

L 1 0050524-1 0 

L 1 0050524-12 

L 1 0050524-14 

L 1 0050524-20 

L 1 0050524-26 

L 1 0050524-28 

L 1 0050524-30 

L 1 0050524-32 


L 1 0050524-16MS 

L 10050524-18MSD 

L 1 0050524-22MS 


L 1 0050524-24MSD 


1
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Introduction 

This data review covers 16 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Iron, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1 005ER-SW-04-F and 1 005ER-SW-05-F (from SDG L 1 0050525) were identified 
as equipment rinsates. No metal contaminants were found in these blanks. 

Sample 1 005B-SW-06F (from SDG L 1 0050525) was identified as a source blank. No 
metal contaminants were found in this blank. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed . and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :o;; 20% for water or :o;; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
samples ( 1 005SWMST128 and 1 005SWMST131) were greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
Pthe SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X( a). Sample Result Verification 

All sample result verifications were acceptable. A method detection limit (MDL) study was 
specified in the laboratory's SOP for validation of this method for vegetation samples. 
However, the MDL study could not be completed for vegetation matrix because the media 
contained target analytes at levels significantly greater than the sensitivity of the 
instrument, so the MDLs reported for the vegetation data are based on the laboratory's 
previously-generated MDLs established using Teflon® beads. Because the MDL study 
could not be completed, the A/T request analysis of a low-level LCS with each preparation 
batch of vegetation samples. However, the samples for this laboratory SDG were already 
prepared and analyzed, so the low-level LCS request could not be accommodated. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Dissolved Metals - Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 

Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG L 1 0050524 

No Sample Data Qualified in this SDG 

Dissolved Metals - Field Blank Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2=3:....:.4_,_11.!.!..A-'-'4=a___ VALIDATION COMPLETENESS WORKSHEET Date: > v 
SDG #:_ _,L=-.!1-"'-00=5=0=5=-24_,____ Level Ill Page:~of_\_ 
Laboratory: Microbac Laboratories. Inc. Reviewer: c::~ 

2nd Reviewer: . ~ 
METHOD: Jtt~ (EPA SW846 Method 601 OB) 

0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Comments I 
I. Technical holding times 0 Sampling dates: of(~- \to Ito 
II . Calibration Ps 

Ill. Blanks 0 

IV. ICP Interference Check Sample (ICS) Analysis f1 
V. Matrix S_Qike Analy_sis oW_ 0\5/V_ 
VI. Duplicate Sample Analysis tl 

A U:)VII. Laboratory Control Samples (LCS) 

VIII. Internal Standard (ICP-MS) ;J Norv-~;;~ \~ z~ 
j..IX. Furnace Atomic Absorption QC N 

X. ICP Serial Dilution A 
XI. Sample Result Verification N 

XII. Overall Assessment of Data Pr 
XIII. Field DuQiicates )/ 

~~...,.Ch C. ,,_,_.. _, .. .......... , v '--- if\) s~ =1oo?e-sw....ot, .. t: - XIV. Field Blanks 

( /.. \00 '::)0'::,'Z-0 _) ( ~,oo~'Yt.5) 
Note: A = Acceptable ND =No compounds detected D =Duplicate E- ~-:.. JooS£~-sv~a'1-s

N = Not provided/applicable R = Rinsate TB = Trip blank 

SW = See worksheet FB = Field blank '5<'7-SO'-'CC-e. ~~ EB = Equipment blank l oos~~sw- os-r


(SOb"(!. Ll£tiS05z.S) 
Validated Samples: 

Ll1 

1 1 005SWMST089-F 11 1 005SWMST132-3-F 21 ~~ 31 

2 1 005SWMST090-F 12 1 005SWMST133-F 22 32 

3 1 005SWMST092-F 13 1 005SWMST128-FMS 23 33 

4 1 005SWMST093-F 14 1 005SWMST128-FMSD 24 34 

5 1 005SWMST094-F 15 1005SWMST131-FMS 25 35 

6 1 005SWMST095-F 16 1 005SWMST131-FMSD 26 36 

7 1 005SWMST128-F 17 27 37 

8 1005SWMST131-F 18 28 38 

9 1 005SWMST132-1-F 19 ;?.9 39 

10 1 005SWMST132-2-F 20 30 40 

Notes:-------------------------·--------- 

23411A4aW.wpd 



1 VALIDATION FINDINGS WORKSHEET Page:_f_ot__ 
Sample Specific Element Reference Reviewer: (]2:. 

2nd reviewer: ~ 

All circled elements are applicable to each sample. 

~;~mniA In M;~triY T;~rnAt An;~lvtA Li~t ITAU 

\ -"\1..-- AI, Sb, As, Ba, Be, Cd~ Cr, Co, Cu,,f'e) Pb~. Mn, Hg, Ni, K, Se, Ag, Na, TI,<Ylzn, Mo. B, Si, CN·, 

bC·l1~\fo AI, Sb, As, Ba, Be, Cd,~. Cr, Co, Cu.~. Pb, ~Q. Mn, Hg, Ni, K, Se, Ag, Na, Tl(v) Zn, Mo, B, Si, eN-,-
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V. Zn, Mo. B, Si, eN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Si, eN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN-. 

AI , Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, eN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, 1-Jg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g , Na, Tl, V, Zn, Mo. B, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN-. 

.tl.n.,ht<>i<> u. 

ICP AI, Sb, As, Ba, Be, Cd_@, Cr, Co, Cu.~ Pb,CMd, Mn, Hg, Ni, K, Se, Ag, Na, TI.Q Zn, Mo, B, Si, eN-. 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN-, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

lr.:l= AA AI !=:h A<> R:> R<> r.r1 r.,. r.r r.n r., I=<> Ph Mn Mn Hn Ni K ~"' An N:> Tl V 7n Mn _R SL C':hl: 

Comments: Mercury by CV AA if performed 
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LDC#: 2:1-f\\~ VALIDATION FINDINGS WORKSHEET Page:_L_cti_ 

SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer:~ 
2nd Reviewer: lc-. / 

METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~-'=.;.:....::..;N::.:,/A...:.. Was a matrix spike analyzed for each matrix in this SDG? !I' 1% 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of If the sample concentration exceeded the spike concentration by a factor 

;;, of 4 or more, no action was taken. ~ 75-12..5 
Cf) N N/A Were all duplicate sample relative percent differences (RPD ~ 20° for wa er samples and ~35% for soil samples? 
LEV~ ONLY: 

Y ~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


-. ' ., 
MS MSD .. ,.;.DDn II t-lo-\ A,IJ. u .. trlv An..lutA 0 o•"""''"""'"" 1n 

\~IlL/ WCtieL co. 11'1 1'11 All No Q.Ja.\ {?l..fx5fP,'tr) 
J 

i 

\S[\.b 1117 I 1'!1\ IAb QA\ (?l..(K ScP.'feJ
• IW1;E?JL I_~~c _ __ ~11II I I 


Comments:------------------------------------------------------------------------------------------------------------------ 
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Report# 23411 C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMSG004-1 U 

1 005GWMSG004-2U 

1 005GWMSG005-U 

1005GWMSG006-U 

1 005GWMDS025-U 

1 005GWMDS026-U 

1 005GWMDS030-U 

1 005GWMDS034-U 

1 005GWMST069-U 

1 005GWMST144-U 


10058-GW-0 1-U 

1005ER-GW-01-U 


1 005GWMSG004-1 F 

1005GWMSG004-2F 

1005GWMSG005-F 

1005GWMSG006-F 

1005GWMDS025-F 

1 005GWMDS026-F 

1005GWMDS030-F 

1005GWMDS034-F 

1005GWMST069-F 

1005GWMST144-F 


10058-GW-01-F 

1 005ER-GW-01-F 


1 005GWMDS026-FMS 


V:\LOGIN\MWH\Monsanto\23411 C4a_mw3.doc 

Monsanto, P4 Production LLC 

June 28, 2010 

Water 

Metals by ICP SW-846 Method 60108 


Stage 28 


Microbac Laboratories, Inc. 

L 10050566 


Collection Date 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/17/2010 

1 


Laboratory Sample Identification 
L 10050566-01 

L 1 0050566-03 

L 1 0050566-05 

L 1 0050566-07 

L 1 0050566-09 

L 1 0050566-11 

L 1 0050566-13 

L 1 0050566-15 

L 1 0050566-17 

L 1 0050566-19 

L 1 0050566-21 

L 1 0050566-23 

L 1 0050566-02 

L 1 0050566-04 

L 1 0050566-06 

L 1 0050566-08 

L 1 0050566-1 0 

L 1 0050566-12 

L 1 0050566-14 

L 1 0050566-16 

L 1 0050566-18 

L 1 0050566-20 

L 1 0050566-22 

L 1 0050566-24 


L 10050566-18MS 




Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMDS026-FMSD 05/17/2010 L 10050566-18MSD 

Samples appended with "F" were analyzed for dissolved Calcium and Magnesium 
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Introduction 

This data review covers 26 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 601 OB ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1 005ER-GW-01-U and 1 005ER-GW-01-F were identified as equipment rinsates. 
No metal contaminants were found in these blanks. 

Samples 1 0058-GW-01-U and 1 0058-GW-01-F were identified as source blanks. No metal 
contaminants were found these blanks. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium and Magnesium results were outside the QC limits; results were not qualified since 
the original sample (1 005GWMDS026) was greater than 4X the spike amount. 

Calcium results were outside the QC limits; although the results were outside control limits, 
client samples were not qualified because it is unknown whether the non-client sample 
(L 1 0050586-4) is representative of client's sample matrix. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X( a). Sample Result Verification 

All sample result verifications were acceptable. A method detection limit (MDL) study was 
specified in the laboratory's SOP for validation of this method for vegetation samples. 
However, the MDL study could not be completed for vegetation matrix because the media 
contained target analytes at levels significantly greater than the sensitivity of the 
instrument, so the MDLs reported for the vegetation data are based on the laboratory's 
previously-generated MDLs established using Teflon® beads. Because the MDL study 
could not be completed, the NT request analysis of a low-level LCS with each preparation 
batch of vegetation samples. However, the samples for this laboratory SDG were already 
prepared and analyzed, so the low-level LCS request could not be accommodated. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 1 0050566 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 
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LDC #:_ _!2=3:....:.4_,_11!.-"C,_,4=a___ VALIDATION COMPLETENESS WORKSHEET Date: 0~'LY~t) 
SDG #:_~L"'-"1~0~05~0~5~66~-- Level Ill Page:_Lof 1 
Laboratory: Microbac Laboratories. Inc. Reviewer: ~ 

2nd Reviewer: '\!="" 
METHOD: Metals (EPA SW846 Method 60108) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidatico A[ea I I Ccmmeots 	 I 
I. Technical holding times 	 A Sampling dates: ~ 5/lb -\7/1"0 

0II. Calibration 

f\Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis f\ 
v. Matrix Spike Analysis 	 9W '("('6 trn 
VI. Duplicate Sample Analysis 	 N 

./ 

VII . Laboratory Control Samples (LCS) Pr LCS 
VIII. Internal Standard (ICP-MS) 	 N Ab-ruc.~'lrceb 

IX. Furnace Atomic Absorption QC tJ J; 
X. ICP Serial Dilution A 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 ~ 
XIII. Field Duplicates 	 fJ 
XIV. Field Blanks 	 NQ E~-:;. I~ 'aL-\ ~(ce\)~(\~-=- \\ 1 L.3 

~ be.-\()LJ-

N =Not provided/applicable R =Rinsate TB =Trip blank 

SW = See worksheet FB =Field blank EB =Equipment blank 


Note. A -- Acceptable 	 ND -- No compounds detected D-Dup~ 

Validated Samples: 

\ 

1 1005GWMSG004-1U 11 1 005B-GW-01-U 21 1 005GWMST069-F 31 ~~w\ 

2 ... 	 12 '21 005GWMSG004-2U 	 1 005ER-GW-01-U 22 1 005GWMST144-F 32 <P~"L 

3 ' 1 005GWMSG005-U 13 ' 1Q05GWMSG0~-1 F 23 1 005B-GW-01-F 33 

1...--

4'l 1 005GWMSG006-U 14""' 1 005GWMSG004-2F 24 1 005ER-GW-01-F 34 


5 
ltv 

1 005GWMDS025-U 15 ' 1 005GWMSG005-F 25 1 005GWMDS026-FMS 35 


6'V 16,
1 005GWMDS026-U 	 1 005GWMSG006-F 26 1 005GWMDS026-FMSD 36 
'V

7'\1' 1 005GWMDS030-U 17 	 1 005GWMDS025-F 27 37 (
'V8'11 1 005GWMDS034-U 18 	 1 005GWMDS026-F 28 38 

'V 
9 1 005GWMST069-U 	 19 1 005GWMDS030-F 29 39 


20'1..10 1 005GWMST144-U 1 005GWMDS034-F 30 	 40 

Notes: Samples appended with "F" were analyzed for dissolved Ca & Mg 

~(;xe;l;;;:a;~l l:\5\7~ r 73PsRst:lw:-P5'26 CJ~ 
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LDC #: 'Z..q;..j\ \C.Yo... VALIDATION FINDINGS WORKSHEET Page: \ of I 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: b-

All circled elements are applicable to each sample. 

Samplo ID Matrix Tar~at Analvta llllt (TAU, 


\~ 11.. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11G)Zn, Mo, B, Si, CN·, 


\")-2~ AI, Sb, As, Ba, Be, Cd,~Cr, Co, Cu, Fe, Pb~Mn, Hg, Ni, K, Se; Ag; Na·,11,V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; I( Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd,~ Cr, Co, Cu, F~, Pb,~ Mn,.Hg, Ni, K, Se, Ag, Na, Tl,@zn, Mo. B, Si, cN·.
1<-:r ' l.-~Th 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,"Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B." Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,:Hg, Ni,·K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg. Mn, Hg, Ni; K, Se, Ag, Na. Tl, V. Zn, Mo. B. Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI. Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg. Mn, Hg, Ni, K. Se, Ag, Na. Tl, V. Zn, Mo. B. Si. CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI. Sb, As, Ba. Be. Cd. Ca. Cr. Co, Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag. Na. Tl, V. Zn. Mo. B, Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI. Sb, As, Ba, Be, Cd. Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Me, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 
' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

Analvsls Method 


ICP AI, Sb, As, Ba, Be, Cd, ~ Cr, Co, Cu, Fe, Pb, @ Mn, Hg, Ni, K, Se, Ag, Na, TJ,@)zn,Mo. B, Si, eN·, 


ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


GFAA AI, Sb As, Ba, Be, Cd. Ca, Cr. Co, Cu. Fe, Pb Ma. Mn, Ha Ni, K Se Aa Na, 11, V, Zn, Mo. B, Si, eN·, 


Comments: Mercury by CVAA if performed 
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LDC#: &~\\~ VALIDATION FINDINGS WORKSHEET Page:_.1_otJ_ 
SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer: ce._ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

)2!ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
{..:fj> N N/A Was a matrix spike analyzed for each matrix in this SDG? 9 

Y ~ N/A Were matrix spike percent recoveries (%R) within the control limits o 75~125. If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. ~ 

~ N N/A Were all duplicate sample relative percent differences (RPD~./0 for water samples and ~35% for soil samples? 
LEVE~ONLY: 
Y N N Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

ll. 1n u .. trlv .&.n,.rut.. ADn II lrnlt.,\ A. .. n.,·"'
0 . .... 0 ...... 

\ ;?-w "2-5/Zb LJ::\t€/L- rY\tK zsct 11-Z-L.f ..Jb.. ~\ c-,~~< 5G=>;te) 

~" (o'i~ Y<?~ J. / 


~I ~\cOP>~"~ I w ,~ ~~~~ I"Z.-~)( I 11-o-,~ I JJo QJO\' ( fr)~~-l;~- -l 

Comments:------------------------------------------------------------------------------------------------------------------ 

MSD.4SW 

.: :§ 



Report# 23411 A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005SWMST089-U 

1 005SWMST090-U 

1 005SWMST092-U 

1 005SWMST093-U 

1 005SWMST094-U 

1 005SWMST095-U 

1 005SWMST128-U 

1005SWMST131-U 


1 005SWMST132-1-U 

1 005SWMST132-2-U 

1 005SWMST132-3-U 

1 005SWMST133-U 

1 005SWMST089-F 

1005SWMST090-F 

1 005SWMST092-F 

1005SWMST093-F 

1005SWMST094-F 

1 005SWMST095-F 

1005SWMST128-F 


1005SWMST132-1-F 

1 005SWMST132-2-F 

1 005SWMST132-3-F 

1 005SWMST133-F 


1 005SWMST128-UMS 

1005SWMST128-UMSD 

1005SWMST131-UMS 
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Monsanto, P4 Production LLC 

June 28, 2010 

Water 

Metals by ICPMS SW-846 Method 6020A 

Stage 28 


Microbac Laboratories, Inc. 

L 10050524 


Collection Date 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/15/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/13/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/15/2010 
05/16/2010 
05/16/2010 
05/16/2010 

1 


Laboratory Sample Identification 
L 10050524-01 

L 10050524-03 

L 1 0050524-05 

L 1 0050524-07 

L 1 0050524-09 

L 10050524-11 

L 1 0050524-13 

L 10050524-19 

L 1 0050524-25 

L 1 0050524-27 

L 10050524-29 

L 1 0050524-31 

L 1 0050524-02 

L 1 0050524-04 

L 1 0050524-06 

L 1 0050524-08 

L 10050524-10 

L 1 0050524-12 

L 10050524-14 

L 10050524-26 

L 1 0050524-28 

L 1 0050524-30 

L 1 0050524-32 


L10050524-15MS 

L 1 0050524-17MSD 

L 10050524-21 MS 




Sample Identification 
1 005SWMST131-UMSD 

1 005SWMST128-FMS 


1 005SWMST128-FMSD 

1 005SWMST131-FMS 


1 005SWMST131-FMSD 

1 005SWMST131-F 


Collection Date 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 

Laboratory Sample Identification 
L 1 0050524-23MSD 

L 1 0050524-16MS 


L 10050524-18MSD 

L 1 0050524-22MS 


L 1 0050524-24MSD 

L 1 0050524-20 


Samples appended with "F" were analyzed for dissolved cadmium 
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Introduction 

This data review covers 32 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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~ 

l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preseNation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preseNation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 ~mu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1005ER-SW-04-U, 1005ER-SW-04F, 1005ER-SW-05-U, and 1005ER-SW-05-F 
(from SDG L 1 0050525) were identified as equipment rinsates. No metal contaminants 
were found in these blanks. 

Samples 10058-SW-03-U, 10058-SW-03-F, 10058-SW-06-U and 10058-SW-06-F (from 
SDG L 1 0050525) were identified as source blanks. No metal contaminants were found in 
these blanks. 

5V:\LOGIN\MWH\Monsanto\23411A4b.mw3.doc 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of $; 20% for water or $; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Selenium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 1 0050601-01) is representative of client's sample matrix. 

Cadmium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 1 0050601-02) is representative of client's sample matrix. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 
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IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 10050601-01) is representative of client's sample matrix. 

X. JCP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries with the following exceptions: 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

7V:\LOGIN\MWH\Monsanto\23411 A4b _mw3.doc 



Metals - Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 

8V:\LOGIN\MWH\Monsanto\23411A4b_mw3.doc 



LDC #:_-=2=3'-'-4_,_11:..:..A.:...:4=b___ VALIDATION COMPLETENESS WORKSHEET Date:G- Z-?-10 
SDG #:_ _,L=.,1=0=05=0=5=24_,____ Level Ill Page:_t_of 
Laboratory: Microbac Laboratories. Inc. Reviewer: c..rz:::.

2nd Reviewer: i/J 
METHOD: Metals (EPA SW846 Method 6020A

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I C:cmmeots 	 I 
I. Technical holding times 	 Pr Sampling dates: s/r~-lb/10 
II. Calibration ~~~~S'\u.o A 

Ill. Blanks P\ 


IV. ICP Interference Check Sample (ICS) Analysis 0 
v. Matrix Spike Analysis fi,J MS/f) 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A L-f-5 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC 	 N AJo+ LA.~ liLeO 
X. ICP Serial Dilution <&w 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
j\1XIII. Field Duplicates 

XIV. Field Blanks N'\1 '&eR _'Be \oLvi 
/ 

Note: 	 A = Acceptable NO =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB = Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

113 

2 
\ 

1 005SWMST090-U 12"\ 1 005SWMST133-U 22) 1 005SWMST132-3-F 3? I0?')5wl'l'\~\l''"; 1-'F 

3 ..,.. \ \"\ 


1 ' 1 005SWMST089-U 1 005SWMST132-3-U 21 1 005SWMST132-2-F 31 1 005SWMST131-FMSD 

1 005SWMST092-U 13 1 005SWMST089-F 23 1 005SWMST133-F 33 


4 14.,
1- 1 005SWMST093-U 1 005SWMST090-F 24 1 005SWMST128-UMS 34 (f>6Jw\ 
~ 	 L_5 1 005SWMST094-U 15 1 005SWMST092-F 25 1 005SWMST128-UMSD 35 

'V 	 36 1 005SWMST095-U 16 1 005SWMST093-F 26 10G5SWMST131-UMS 36 


7 1 005SWMST128-U 17~ 1 005SWMST094-F 27 1005SWMST131-UMSD 37 ~v~ 


8 1 005SWMST131-U 18 1 005SWMST095-F 28 1 005SWIV1ST128-FMS 38 


9 1 005SWMST132-1-U 19 1 005SWMST128-F 29 1 005SWMST128-FMSD 39 


10 1 005SWMST132-2-U 20 1 005SWMST132-1-F 30 1005SWMST131-FMS 40 


Notes: Samples appended with "F" were analyzed for dissolved cadmium 
5:::v<c.e G\\;.=- IOO'.:>e-sw-o3-u:J !OOS~-Sv-o3-F:J IC:OS(Q-S'-"-af,-U:) \OOSS-sw-ob-F 
f=~.::- \C?Cb't:ofcSW-o'-\-U J \bo!Q~(2..-')~.o,J-Q-\-f- J \co5(;:;-R-CSW- DS-u1 \oO~~R-Sw-oc;,- F 
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LDC #: 1..-=~·HI AUD VALIDATION FINDINGS WORKSHEET Page:_~_otl_ 
SDG#:~ Sample Specific Element Reference Reviewer: ((3. 

2nd reviewer: \c.,_./ 

All circled elements are applicable to each sample. 

~~mnl~ In M~triY T~rn~t An~lvt~ Li~t ITAL\ 

\--\1.. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,~,j\g, Na, Tl, V, Zn, Mo, B, Si, CN·, 

\3#l..~:~=z AI, Sb, As, Ba, Be, fcnca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, ;;, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, .., 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , CN·, 

~-l~-"L/ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K.~. Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

1~/z.~,~) AI, Sb, As, Ba, Be, <tCl) Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd , Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl , V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

.6.n,.lucoico u. ..... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, ~. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,fs'E;) Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

lr,J=.6.A AI ~k Ac:. R"' R<> ~ r., r.r r.n r., • I=<> Ph Mn Mn Hn Ni K ~P An N::> Tl V 7n Mn R Si r.l\1· 

Comments: Mercury by CV AA if performed 
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LDC #: £-')L{ ~\ fjl{_b VALIDATION FINDINGS WORKSHEET Page:_l_of_}_ 
SDG #: '5e_.e_q;;;ve\- Matrix Spike/Matrix Spike Duplicates Reviewer: ~ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6020/601 0/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

Y /i)NIA Were matrix spike percent recoveries (%R) within the control limits ot~ If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 


~ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

CEVE~~ONLY: 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


MS MSD!I M.j uc>~ucm I u ..... ,v I 
.~~. ...,.,..... I I I :-:•~' IA 

Irn 0 ccn 11··'I' L...\ooooroo\-o\ WCt~ 5e Sq.Y IL_ No o)o..\ cI'Yl/\ r lre-ttJ 

,"l. L I 00 Sot:o 1-01... ..L. Q:) \~~ -:z.~ \l. .... 

./ 


Comments:-------------------------------------------------------------------------------------------------------------- 
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LDC #: ~~ \ f}Lf9 VALIDATION FINDINGS WORKSHEET Page:_~_of_\_ 

SDG #: :;3!.Q,_~ ICP Serial Dilution ReViewer: C1::s::_ 


2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 601 0/7000) 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

A 
A 

(11i. 
Y N (NfAJ .. .. .- . -- ·--· - ._. . - ...- ----.- -·-. - ---· ... -----------·· . ----------- ·-· . ------------·-· 


# Diluted Sample ID MatriK Analyle %0 Associated SamDies Qualifications i
' 
L.. \COSO'='OJ-;\\ w~~ Se. l.-f q. '- \1..... No C1JLJo. \ ( Mv1 cfrr~JJ c-) I 

I 
~---- - - - -------

Commenm:.________________________________________________________________________________________________________ 
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Report# 23411 B4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: June 28, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050565 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW006-U 05/17/2010 L 10050565-01 


1005GWMMW018-1-U 05/15/2010 L 1 0050565-03 

1 005GWMMW018-2-U 05/15/2010 L 1 0050565-05 

1 005GWMMW020-U 05/17/2010 L 1 0050565-07 

1005GWMMW027-U 05/17/2010 L 1 0050565-09 

1005GWMMW011-U 05/16/2010 L 1 0050565-11 

1005GWMMW017-U 05/16/2010 L 1 0050565-13 

1 005GWMMW028-U 05/16/2010 L 1 0050565-15 

1 005GWMMW029-U 05/15/2010 L 1 0050565-23 

1005GWMMW031-U 05/17/2010 L 1 0050565-25 


1 005GWMMW020-UMS 05/17/2010 L 1 0050565-17 

1 005GWMMW020-UMSD 05/17/2010 L 1 0050565-19 

1 005GWMMW028-UMS 05/16/2010 L 1 0050565-21 
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Introduction 

This data review covers 13 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analytewas analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Sample 1 OOSER-GW-01-U (from SDG L 1 0050566) was identified as an equipment rinsate. 
No metal contaminants were found in this blank. 

Sample 10058-GW-01-U (from SDG L 10050566) was identified as a source blank. No 
metal contaminants were found in this blank. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ' . For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 1 0050565 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050565 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050565 

No Sample Data Qualified in this SDG 
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LDC #: 23411 B4b VALIDATION COMPLETENESS WORKSHEET Date: b-L'-f -ID 
S DG #:_----'L"--'1=0-=-05=0=5-=6=--5__ Level Ill Page:_Lof } 
Laboratory: Microbac Laboratories, Inc. Reviewer: ~ 

2nd Reviewer: \.c----
METHOD: Cd & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticD Mea I I CcmmeDts 	 I 
I. Technical holding times 	 Sampling dates: PJ 	 S/1 5-I~ I I D 
II. Calibration / JLQ{Yl5 '1..;y-.f' A0 
Il l. Blanks f\ 
IV. ICP Interference Check Sample (ICS) Analysis f\ 

v Matrix Spike Analysis ~ 
 ('f\')/9 
Vi. Duplicate Sample Analysis 	 ~ 
VII. Laboratory Control Samples (LCS) A LLS 
VIII. Internal Standard (ICP-MS) 	 A 
IX. Furnace Atomic Absorption QC 	 tJ /J&t:Jb.. ~~1.._ci 
X. ICP Serial Dilution B
XL Sample Result Verification 	 N 

XII. Overall Assessment of Data F1 
XIII. Field Duplicates N 

..... 
XIV. Field Blanks 	 ~~~M) ~~~ IOOS Y::o~-(:,W -ol-U ,,.... ra.,\\. ... '~ 

J O"V Ul ~ "' So-ca:. (?)\~-=- ,oo?~-o\-U (s06» L.\a:>'i>OSbb J
Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 

N = Not provided/applicable R =Rinsate TB =Trip blank *~ 'oc\oLVSW =See worksheet FB =Field blank EB =Equipment blank 

Val idated Samples: 
,~· 

1 1 005GWMMW006-U 11 1005GWMMW020-U~MS 21 ~(f)w 31 


2 1005GWMMW018-1-U 12 1 005GWMMW020-U 1MSD 22 32 


3 1 005GWMMW018-2-U 13 1 005GWMMW028-U MS 23 33 


4 1 005GWMMW020-U 14 24 34 


5 1 005GWMMW027 -U 15 25 35 


6 1 005GWMMW011-U 16 26 36 


7 1005GWMMW017-U 17 27 37 


8 1 005GWMMW028-U 18 28 38 


9 1 005GWMMW029-U 19 29 39 


10 1 005GWMMW031-U 20 30 40 


2341184bWwpd 
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LDC #: {_-:}1 \\~ Page: \ of IVALIDATION FINDINGS WORKSHEET 
SDG#:~ Sample Specific Element Reference Reviewer;-a::c:

2nd reviewer: \o .< 

All circled elements are applicable to each sample. 

lsam~le 101 Matrix I Target Analvta Ust (TAL), · 

\---l() AI, Sb, As, Ba, 8~ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, .K. QAg, Na, 11, y, Zn, Mo, 8, Sl, eN·, 

Q.G\h) AI, Sb, As, Ba, Be,(6'c:f9 Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K;@ Ag; Na; 11, V, Zn, Mo. 8, Si, eN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; I( Se, AS, Na,11, V, Zn, Mo, B, Si, CN', _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, .Mg, Mn, .Hg, Ni,·K, Se, Ag, Na, 11, V, Zn, Mo, 8, Sl, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, a: Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,.Hg, Ni,·K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN", _ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg. Mn, Hg, Nl; K. Se, Ag, Na, 11. V, Zn. Mo. B. Si, eN·. 


AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, eN·, __ 


AI. Sb. As. Ba. Be. Cd, Ca. Cr. Co. Cu. Fe, Ph, Mg. Mn, Hg, Ni, K. Se, Ag, Na. 11. V. Zn, Mo. B. Sl. CN'. __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B. Si, CN"", 


AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, eN·, 


AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu,Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN"", 


AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag, Na. 11, V. Zn, Mo. 8, Si, eN·, 


AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, CU, Fe, Pb, Mg, Mn, Hg, Nl, K. Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 


AI. Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Sl, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN·, 


AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN", 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN", __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, CN', __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, eN·, 


Analvsls Method 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Sl, CN', __ 


ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 


ICP-MS AI, Sb, As, Ba, Be, ~Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. f;}Ag, Na, 11, V, Zn, Mo, B. Si, CN"", 


GFAA AI, Sb As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo. B. Si, eN·, 


Comments: Mercury by CVAA if performed 
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Report# 23411 C4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMSG004-1 U 

1 005GWMSG004-2U 

1 005GWMSG005-U 

1 005GWMSG006-U 

1 005GWMDS025-U 

1 005GWMDS026-U 

1 005GWMDS030-U 

1 005GWMDS034-U 

1 005GWMST069-U 

1 005GWMST144-U 


10058-GW-0 1-U 

1 005ER-GW-01-U 


1005GWMSG007-1 F 

1 005GWMSG004-2F 

1 005GWMSG005-F 

1 005GWMSG006-F 

1 005GWMDS025-F 

1 005GWMDS026-F 

1 005GWMDS030-F 

1 005GWMDS034-F 

1 005GWMST069-F 

1 005GWMST144-F 


10058-GW-0 1-F 

1005ER-GW-01-F 


1 005GWMSG004-1 FMS 

1 005GWMSG004-1 FMSD 
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Monsanto, P4 Production LLC 

June 28,2010 

Water 

Metals by ICPMS SW-846 Method 6020A 

Stage 28 

Microbac Laboratories, Inc. 

L 1 0050566 

Collection Date 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 

1 

Laboratory Sample Identification 
1 005GWMSG004-1 U 

1 005GWMSG004-2U 

1 005GWMSG005-U 

1 005GWMSG006-U 

1 005GWMDS025-U 

1 005GWMDS026-U 

1 005GWMDS030-U 

1 005GWMDS034-U 

1 005GWMST069-U 

1 005GWMST144-U 


10058-GW-0 1-U 

1005ER-GW-01-U 


1 005GWMSG007 -1 F 

1 005GWMSG004-2F 

1 005GWMSG005-F 

1 005GWMSG006-F 

1 005GWMDS025-F 

1 005GWMDS026-F 

1 005GWMDS030-F 

1 005GWMDS034-F 

1 005GWMST069-F 

1 005GWMST144-F 


10058-GW-0 1-F 

1 005ER-GW -0 1-F 

L 1 0050566-02MS 


L 1 0050566-02MSD 




Sample Identification Collection Date Laboratory Sample Identification 
10058-GW-01-FMS 05/17/2010 L 1 0050566-22MS 

10058-GW-01-FMSD 05/17/2010 L 1 0050566-22MSD 

Samples appended with "F" were analyzed for dissolved cadmium 

2V:\LOGIN\MWH\Monsanto\23411 C4b_mw3.doc 



Introduction 

This data review covers 28 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1 005ER-GW-01-U and 1 005ER-GW-01-F were identified as equipment rinsates. 
No metal contaminants were found in these blanks. 

Samples 1 0058-GW-01-U and 1 0058-GW-01-F were identified as source blanks. No metal 
contaminants were found in these blanks. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Cadmium results were outside the QC limits; results were not qualified since the original 
sample (1 005GWMDS025-U) was less than 50 times the MDLs. 
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X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 
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LDC #:_--'2~3~4~1...!,.;1C~4:!.!b~- VALIDATION COMPLETENESS WORKSHEET Date: bl"-1-10 
SDG #: _ _,L::....:1=0=05::..::0=5=66:..___ Level Ill Page:_j_of l 
Laboratory: Microbac Laboratories, Inc. Reviewer: az::::

2nd Reviewer: ·~ 

METHOD: Cd & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I I I 	 I
~alidatico Area 	 Ccmmeots 

I. Technical holding times 	 A Sampling dates: ~) ltr1?/IO 
fl. Calibration / .rcJl ~v'((_ P.r/A 
Ill. Blanks A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Matrix Spike Analysis 	 A 1('{'6/0 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A- t-C~ 
VIII. Internal Standard (ICP-MS) 	 R 
IX. Furnace Atomic Absorption QC ;J Ab-rub \;-zed 
X. ICP Serial Dilution lAw 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 0/ 

XIII. Field Duplicates 	 ('/ 
XIV. Field Blanks 	 NO ~~-; \'L 1>1 ~c.e. 6~f\'c:. \ 1J 2 3 

..~ n lr-.a' ._., - '-"""'-"-' '"' 
Note: 	 A =Acceptable ND = No compounds detected D =Duplicate 

N = Not provided/applicable R = Rinsate T8 = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
·l~· 

1'\ 1 005GWMSG004-1 U 11 1 0058-GW-01-U 21 1 005GWMST069-F 31 _ffiw 
2 1 005GWMSG004-2U 12 

ry 
1 005ER-GW-01-U 22 1 005GWMST144-F 32 Q_{?)W 

3 1 005GWMSG005-U 13" 1 005GWMSG007 -1 F 23 1 0058-GW-01-F 33 

4'\.. 1 005GWMSG006-U 14 1 005GWMSG004-2F 2r 1 OOSER-GW-01-F 34 

51. 1 005GWMDS025-U 15 1 005GWMSG005-F 25 1 005GWMSG004-1 FMS 35 
'\ 

6 1 005GWMDS026-U 16 1 005GWMSG006-F 26 1005GWMSG004-1 FMSD 36 

17"1..7 1 005GWMDS030-U 1 005GWMDS025-F 27 1 OOSB-GW-01-FMS 37 

8 1 005GWMDS034-U 18 1 005GWMDS026-F 28 1 0058-GW-01-FMSD 38 

9 1 005GWMST069-U 19 1 005GWMDS030-F 29 39 

10 1 005GWMST144-U 20 1 005GWMDS034-F 30 40 

23411C4bW.wpd 



LDC #: 0 '!)"-\ \\Clfu 	 Page: \ of IVALIDATION FINDINGS WORKSHEET 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: v--

All circled elements are applicable to each sample. 

lsamererol Matrix I Taraet Analvte Ust (TAU: · 

1-1"1- AI, Sb, As, Ba, Be,@ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,~Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

(?-z_y AI, Sb, As, Ba, Be(Cd} Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se; Ag, N~l'. 11, V, Zn, Mo, B. Si, CN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; I( Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

t§CZS:t AI, Sb, As, Ba, Be,~ Ca, Cr, Co, Cu, F~, Pb, .Mg, Mn,.Hg, Ni, K,~ Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

~77_,(( 	 AI, Sb, As, Ba, Be, ~Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, ~Ag, Na, 11, V, Zn, Mo, B: Si, CN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn,. Hg, Ni, .K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; K, Se, Ag, Na. 11. V. Zn. Mo. B. Si, CN·. __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na. 11, V. Zn. Mo. B. Si. eN·. __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, cN·, __ 


AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K Se. Ag, Na. 11. V. Zn, Mo. B, Si. CN·. __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. 11, V, Zn, Mo, B, Si, CN', __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 


AI. Sb. As, Ba. Be. Cd. Ca. Cr. Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo, B. Si, CN·. __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN·, 


Analvsls Method 


ICP AI, Sb, As, Ba, B~Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K~g. Na, ll, V, Zn, Mo, B, Si, CN·, 
 -
ICP Trace AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', 


ICP-MS AI, Sb, As, Sa, Be,~Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K~ Ag, Na, ll, V, Zn, Mo, B, Si, CN·, 


GFAA AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb,Mg, Mn, Hg, Nl, K, Se, Ag_,Na, 11 V, Zn, Mo, B, Si, CN·, 


Comments: Mercurv by CVAA if performed 

ELEMENTS.4 



LDC#: 0~\\(.,L\p VALIDATION FINDINGS WORKSHEET Page:Jof_l 

SDG #: ,c:fQ ~ ICP Serial Dilution Reviewer:~ 
2nd Reviewer: {;, 

c;::;...'
METHOD: Trace metals.(EPA CLP SOW ILM02.1) 

11~ 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23411 


Wet Chemistry 




Report# 23411 A6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: June 30, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050524 

Sample Identification Collection Date Laboratory Sample Identification 
1 005SWMST089-U 05/13/2010 L 10050524-01 
1 005SWMST089-F 05/13/2010 L 1 0050524-02 
1 005SWMST090-U 05/13/2010 L 1 0050524-03 
1 005SWMST090-F 05/13/2010 L 1 0050524-04 
1 005SWMST092-U 05/13/2010 L 1 0050524-05 
1 005SWMST092-F 05/13/2010 L 10050524-06 
1 005SWMST093-U 05/13/2010 L 1 0050524-07 
1 005SWMST093-F 05/13/2010 L 10050524-08 
1 005SWMST094-U 05/13/2010 L 1 0050524-09 
1 005SWMST094-F 05/13/2010 L10050524-10 
1 005SWMST095-U 05/13/2010 L 1 0050524-11 
1 005SWMST095-F 05/13/2010 L 1 0050524-12 
1 005SWMST128-U 05/16/2010 L 10050524-13 
1 005SWMST128-F 05/16/2010 L 10050524-14 
1005SWMST131-U 05/16/2010 L 1 0050524-19 
1005SWMST131-F 05/16/2010 L 1 0050524-20 

1 005SWMST132-1-U 05/16/2010 L 1 0050524-25 
1 005SWMST132-1-F 05/16/2010 L 1 0050524-26 
1 005SWMST132-2-U 05/16/2010 L 1 0050524-27 
1 005SWMST132-2-F 05/16/2010 L 1 0050524-28 
1 005SWMST132-3-U 05/16/2010 L 10050524-29 
1 005SWMST132-3-F 05/16/2010 L 1 0050524-30 
1005SWMST133~U 05/15/2010 L 10050524-31 
1 005SWMST133-F 05/15/2010 L 1 0050524-32 

1 005SWMST128-UMS 05/16/2010 L 1 0050524-15 
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1 005SWMST128-UMSD 

1005SWMST128-FMS 


1 005SWMST128-FMSD 

1 005SWMST131-UMS 


1 005SWMST131-UMSD 

1005SWMST131-FMS 


1005SWMST131-FMSD 

1005SWMST090-FDUP 


05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/16/2010 
05/13/2010 

L 10050524-17 

L 1 0050524-16 

L 1 0050524-18 

L 1 0050524-21 

L 1 0050524-23 

L 1 0050524-22 

L 1 0050524-24 


L 1 0050524-04DUP 


2
V:\LOGIN\MWH\Monsanto\23411 A6_mw3.doc 

,, ...". , " 



Introduction 

This data review covers 33 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness, 
and EPA 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with th is sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a}. Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 
160.1, and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1 005ER-SW -04-U, 1 005ER-SW -04-F, 1 005ER-SW -05-U, and 1 005ER-SW -05-F 
(all from SDG L 1 0050525) were identified as equipment rinsates. No contaminant 
concentration were found in these blanks with the following exceptions: 

Equipment Sampling 
RinsateiD Date Analyte Concentration Associated Samples 

1 005ER-GW -04-U 5/15/10 Total dissolved solids 28 mg/L 1 005SWMST133-U 

Samples 10058-SW-03-U, 10058-SW-03-F, 10058-SW-06-U, and 10058-SW-06-F (all 
from SDG L 1 0050525) were identified as equipment rinsates. No contaminant 
concentration were found in these blanks. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1 X blank 
contaminants) than the concentrations found in the associated field blanks. · 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary- SDG L 10050524 

No Sample Data Qualified in this SDG 

Wet Chemistry • Laboratory Blank Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050524 

No Sample Data Qualified in this SDG 
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LDC #: 23411A6 VALIDATION COMPLETENESS WORKSHEET Datf-Z.S--1 b 
SDG #: L 10050524 Level Ill Page:_\_of 
Laboratory: Microbac Laboratories. Inc. Reviewer: c..t<:: 

2nd Reviewer: 0 

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0). Hardness (SM2340B). TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidatiac Area 	 Cam meets I I I I 	 I 

I. Technical holding times ~ Sampling dates: 5/\'"3-lb{to 


IIa. Initial calibration 
 A 
lib. Calibration verification 0 
Ill. Blanks 0 

~ rrf:/1) 

v Duplicates If\ OvO 

IV Matrix Spike/Matrix Spike Duplicates 

L(_;:.;_
VI. 	 Laboratory control samples ~ 

./ 


VII. Sample result verification 	 N 

VIII. Overall assessment of data 8. 
IX. Field duplicates IV 

6VV Scu(<.~ <?\\.. -=- too 1'::>6-~"'-' -o~- u 1oo':>~- sw-o~ -f 
IOOC:, <?-SIN-~ -u I OC) 5e>- 5L-V .-0 ...- f' 

Note: 	 A = Acceptable ND =No compounds detected D =Duplicate 
J 

N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: c_,P. 'rfJL_ 

)( l=i..lrl hl,:mk<: 

1 1 005SWMST089-U 11 1 005SWMST132-3-U 21 1 005SWMST132-1-F 31 1 005SWMST131-FMS 

2 1 005SWMST090-U 12 1 005SWMST133-U 22 1 005SWMST132-2-F 32 1 005SWMST131-FMSD 

3 1 005SWMST092-U 13 1 005SWMST089-F 23 1 005SWMST132-3-F 33 ICOS5J.,__fC\STcflO -F~If_ 

4 1 005SWMST093-U 14 1 005SWMST090-F 24 1 005SWMST133-F 34 

5 1 005SWMST094-U 15 1 005SWMST092-F 25 1 005SWMST128-UMS 35 

6 1 005SWMST095-U 16 1 005SWMST093-F 26 1 005SWMST128-UMSD 36 

7 1005SWMST128-U 17 1 005SWMST094-F 27 1005SWMST131-UMS 37 

8 1005SWMST131-U 18 1 005SWMST095-F 28 1 005SWMST131-UMSD 38 

9 1005SWMST132-1-U 19 1 005SWMST128-F 29 1 005SWMST128-FMS 39 

10 1 005SWMST132-2-U 20 1005SWMST131-F 30 1 005SWMST128-FMSD 40 

Notes: £-~::. \oo')~~<)w-o-t-UJ \OD5~~sw-OY-~ \OOS~-sw-os-u_.. ICX)S~SLJ-65-F 
;) c.'506~ '-\OOC:,c S'Z...S) 
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SDG#:~ Sample Specific Analysis Reference Reviewer:~ 

2nd reviewer:~--=--

All circled methods are applicable to each sample. 

Sample ID Parameter 


\ -'l '2._ pH (fO'S);t F N0
3 

N0 S04 P0 ALK CN- NHa TKN TOC c~· __ -.,- ____

2 4 

\'::r-1...~ pH TDS (Ci)F NOs N02 ~ P04 ALK CN· NHa TKN TOC CR"+ (\~0--
pH TDS Cl F N03 N02 SO: P04 ALK CN" NH3 TKN TOC CR'• __ 

r? a .117. pH TDS Cl F N03 N02 S04 P04 ALK eN· NHa TKN TOC CR0 
.. ~ 

[(\t;;-:J r.n_.,, pH TDS@ F N03 N02(s0) P04 ALK CN" NHs TKN TOC CR".(~~All~ 
pH TDS (Ci) F NOs N02 (c}:;)P04 ALK CN· NHa TKN TOC CR"+ __3'-> 

~(~ z.s-~<;< pH (o~ Cl F NOs N0 S0 P0 ALK CN" NHa TKN TOC C~+ ________2 4 4 

pH TDS Cl F NOs N0
2 

S04 P04 ALK CN" NHa TKN TOC c~+ ________ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR"+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN" NHa TKN TOC CR'+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NH3 TKN TOC c~+ ---- ---- --- ---
pH TDS Cl F N08 N02 S04 P04 ALK CN· NHa TKN TOC CR"+ 

pH· TDS Cl F NOs N02 S04 P04 ALK CN' NHa TKN TOC C~+ ---- --- ---- ---
pH TDS Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC CR"+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC CR6+ ____ 


pH TDS Cl F N03 N02 S04 P04 ALK CN· NHa TKN TOC CR'+ 


pH TDS Cl F NOs N0
2 

S04 P0
4 

ALK CN" NHa TKN TOC CR'+ ___________ 


pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs TKN TOC CR'+ __ 


pH TDS CJ F NOs N0
2 

S0
4 

P0
4 

ALK eN· NH
3 

TKN TOC CR'+ ________ 


pH TDS Cl F NOs NOz S04 P04 ALK CN" NHa TKN TOC CR5+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR5+ 


pH TDS Cl F N03 N02 S04 P04 ALK eN· NHa TKN TOC CR"+ 


pH TDS Cl F N03 N02 S04 P04 AU< CN" NHa TKN TOC CR'+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC c~+ 


PH TDS Cl F NO.. NO., SO PO ALK CN" NH. TKN TOC CR'+ 

;:.,,,Comments:_________________________________________________ 

METHODS.6 
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LDC #: 23452A6 VALIDATION FINDINGS WORKSHEET Page:l_of \ 

SDG #: See Cover Field Blanks Reviewer:~ 


2nd Reviewer:~_...:::..___ 
ETHOD: lnorganics, EPA Method See Cover 


N NIA Were field blanks identified in this SDG? 

N NIA Were target analytes detected in the field blanks? 


Blank units: mgiL Associated sample units: mg/L 
Sampling date: 5/15/10 Soil factor applied NA ......._., 

Field blank tvoe: (circle one) Field Blank I Rinsate I Other: 

Action Limit 

~ 

Soil factor applied NA 

Field Blank I Rinsate I Other: Associated s~mnl""c: 


ID I Action Limit 

\ 

28 28 

+-- ~M.tLL- ~ V..,t- yv._.., tJP 

;: 

23452A6.wpd 
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Report# 23411 86 


Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMMW006-U 


1005GWMMW018-1-U 

1 005GWMMW018-2-U 

1 005GWMMW020-U 

1005GWMMW027-U 

1 005GWMMW011-U 

1005GWMMW017-U 

1 005GWMMW028-U 

1 005GWMMW029-U 

1 005GWMMW031-U 

1 005GWMMW006-F 


1 005GWMMW018-1-F 

1 005GWMMW018-2-F 

1 005GWMMW020-F 

1005GWMMW027-F 

1 005GWMMW011-F 

1005GWMMW017-F 

1 005GWMMW028-F 

1 005GWMMW029-F 

1 005GWMMW031-F 


1 005GWMMW020-U-MS 

1 005GWMMW020-U-MSD 

1 005GWMMW028-U-MS 

1 005GWMMW020-F-MS 


1 005GWMMW020-F-MSD 


V:\LOGIN\MWH\Monsanto\23411 B6_mw3.doc 

Monsanto, P4 Production LLC 

June 30, 2010 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L 10050565 


Collection Date Laboratory Sample Identification 

05/17/2010 L 10050565-01 

05/15/2010 L 1 0050565-03 

05/15/2010 L 1 0050565-05 

05/17/2010 L 1 0050565-07 

05/17/2010 L 1 0050565-09 

05/16/2010 L 1 0050565-11 

05/16/2010 L 1 0050565-13 

05/16/2010 L 1 0050565-15 

05/15/2010 L 1 0050565-23 

05/17/2010 L 1 0050565-25 

05/15/2010 L 1 0050565-02 

05/15/2010 L 1 0050565-04 

05/17/2010 L 1 0050565-06 

05/17/2010 L 1 0050565-08 

05/17/2010 L 1 0050565-1 0 

05/16/2010 L 1 0050565-12 

05/16/2010 L 1 0050565-14 

05/16/2010 L 10050565-16 

05/15/2010 L 1 0050565-24 

05/17/2010 L 1 0050565-26 

05/17/2010 L 1 0050565-17 

05/17/2010 L 1 0050565-19 

05/16/2010 L 1 0050565-21 

05/17/2010 L 1 0050565-18 

05/17/2010 L 1 0050565-20 


1 




1 005GWMMW028-F-MS 05/16/2010 L 1 0050565-22 

1 005GWMMW020-FDUP 05/17/2010 L 1 0050565-0BDUP 
1 005GWMMW028-FDUP 05/16/2010 L 10050565-16DUP 

1 005GWMMW018-2-UDUP 05/15/2010 L 1 0050565-05DUP 
1 005GWMMW027-UDUP 05/17/2010 L 10050565-09DUP 

2
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Introduction 

This data review covers 30 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate and EPA Method 160.1 for Total 
Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3V:\LOGIN\MWH\Monsanto\23411 B6_mw3.doc 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

4V:\LOGIN\MWH\Monsanto\23411 B6_mw3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1005ER-GW-01-U and 1005ER-GW-01-F (both from SDG L 10050566) were 
identified as equipment rinsates. No contaminate concentrations were found in these 
blanks. 

Samples 10058-GW-01-U and 10058-GW-01-F (both from SDG L 10050566) were 
identified as source blanks. No contaminant concentrations were found in these blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ::;: 20% for water or ::;: 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits with 
the following exceptions: 

Spike 10 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 005GWMMW020-UMS/MSD Total dissolved solids 45.6 (80-120) 139 (80-120) 57.9 (:S20) J (all detects) A 
(1 005GWMMW020-U UJ (all non-detects) 
1005GWMMW027-U) 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050565 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10050565 	 1 005GWMMW020-U Total dissolved solids J (all detects) A Matrix spike/Matrix spike 16,17 

1 005GWMMW027 -U UJ (all non-detects) duplicates (%R) (RPD) 


Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050565 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050565 

No Sample Data Qualified in this SDG 
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LDC # 23411 86 VALIDATION COMPLETENESS WORKSHEET Oate6-Z...<"yl0 

SDG #: L 10050565 Levell II Page:__Lof \ 
Laboratory: Microbac Laboratories, Inc. Reviewer c_cz:

2nd Reviewer: , tV 
"" 

METHOD: (Analyte) Sulfate (EPA Method 300 0), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Area I I Ccrnrneots I 
I. Technical holding times A Sampling dates: ~flo -\'1 I lD 


IIa. Initial calibration A 

lib. Calibration verification ?t 

Ill. Blanks 
 0 
IV Matrix Spike/Matrix Spike Duplicates sw t'<'\5/'1) 
v Duplicates A ·O...AJ 

VI. Laboratory control samples <-=1- L-GC) 

VII. Sample result verification N 

V III . Overall assessment of data 0 
{'/

IX. Field duplicates 


)( FiPirl hl,.ni<c: N{\ --:;J?CJ '-'V 

,j l<f::.~-= \cx:>S~~-Gw-oi-U, \C:O'::><t:~-C:,w~o\ -~ 

., 

(~'fl. L-100?0~"") ,... 
Nole: A = Acceptable ND =No compounds detected D = Duplicate . 

N = Not provided/applicable R =Rinsate TB =Trip blank So:..r{c.;e_ e\\;- \OOS()-C::.I.J-0 1-V 
SW = See worksheet FB = Field blank EB =Equipment blank tens e,- li.w--0 ,_ F 

Validated Samples · ~~LJ
'""'..vL. 

1 1 005GWMMW006-U 11 1005GWMMW006-F 21 1005GWMMW020-U4MS 31 


2 1005GWMMW018-1-U 12 1005GWMMW018-1-F 22 1 005GWMMW020-U4MSD 32 


3 1005GWMMW018-2-U 13 1005GWMMW018-2-F 23 1005GWMMW028-lJf_MS 33 


4 1005GWMMW020-U 14 1005GWMMW020-F 24 1005GWMMW020-F/MS 34 


5 1005GWMMW027-U 15 1005GWMMW027-F 25 1005GWMMW020-F~MSD 35 


6 1005GWMMW011-U 16 1005GWMMW011-F 26 1005GWMMW028-FfMS 36 


7 1005GWMMW017-U 17 1005GWMMW017-F 27 1a::>':> C:ow\"\rt\ wo-w-~().fl 37 


8 1005GWMMW028-U 18 1005GWMMW028-F 28 IOO~C,W!t\P'v../0"t~-~ ().R 38 


9 1005GWMMW029-U 19 1005GWMMW029-F 29 •\O(')C..t;w'M~W 0 \ <()-"2..-\J ()U R9 


10 1005GWMMW031-U 20 1005GWMMW031-F 30 \~'3oWt/\~1-·f:J~1-IJ ()~}¥ 40 


~s-w:~~~~~~~JR'£.t!~-£~~~~dL 

....S06~ffi1:S 
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SDG#:~ Sample Specific Analysis Reference Reviewer:~ 

2nd reviewer: '~ 

All circled methods are applicable to each sample. 

Sample ID Parameter 


\'\:r-20 pH TDS F NOs Noisdj P04 NHs TKN CR"+
Cl AU< CN' TOC 

1-l() pH(r~ Cl F NOs N02 S04 P04 AU< eN· NHs TKN TOC CR"+ ___________ 

pH ToS Cl F NOs N0 S04 P0 AU< CN' NH TKN TOC CR"+ _______2 4 3 

IGL- ·. Ui-7!6 pH TDS Cl F N0 N0 {s0:) P0 ALK eN· NH TKN TOC ..CR0 _____________
3 2 4 3 

b'~'· 'Z./-Z5Cf." ~pH ~~·c1 F N03 N02 S04 P04 AU< CN' NH3 TKN TOC CR11+ 
/ 

pH TDS Cl F N03 N02 S04 P04 AU< CN· NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 $04 P04 ALK CN" NHs TKN TOC CR"+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR"+ __ 

pH TDS Cl F NOs N02 S04 
P0 ALK CN' NH TKN TOC CR"+ _____________

4 3 

pH TDS Cl F N0 N0 S0 P0 ALK CN· NH TKN TOC CR6+ __3 2 4 4 3 

pH TDS Cl F NOs N02 S04 P04 ALK CN' NH3 TKN TOC CR11+ ___ 
.. 


pH· TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR11+ 


pH TDS Cl F N03 N02 S04 P04 AU< CN" NHs TKN TOC CR6+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN· NHs TKN TOC cR"+ 


pH TDS Cl F N08 N02 S04 P04 AU< CN. NHa TKN TOC CR"+ 


pH TDS Cl F N03 N02 S04 P04 AU< CN' NH3 TKN TOC CR"+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR6+ __ 

pH TDS Cl F NOs N02 S04 P04 ALK CN' NH3 TKN TOC CR"+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN" NHs TKN TOC CR11+ 

pH TDS CJ F NOs N02 S04 P04 ALK CN' NHs TKN TOC CR"+ 

pH TDS Cl F NOs N02 804 P04 AU< CN' NHs TKN TOC CR11+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN' NHs TKN TOC CR"+ ____ 

pH TDS Cl F NO.., NO., SO. PO AU< CN' NH.., TKN TOC cR"+ 

~..,.,Commenm:___________________________________________________ 

METHODS.6 



LDC#: Z~W\1&. VALIDATION FINDINGS WORKSHEET PageL_ofL 
SDG #: Seo c-Q.I€A- Matrix Spike/Matrix Spike Duplicates Reviewer: o-z._ 

METHOD: lnorganics, EPA Method Se.o_ cp.re!L 
2nd Reviewer: J.,a,.__ 

fll.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\ft.) N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y~ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
Y ~ N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

~~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

,I·I ~jjZL- I!.~ ITiiS I~~.·?c-~~~ \;£:~.,)k~~9(~ IAsso~:s:g•esl:riLJJ I rrci~') 


Comments:--------------------------------------------------------------------------------------------------------------

MSD.6 
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Report# 23411 C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Monsanto, P4 Production LLC 

June 30, 2010 

Water 

Wet Chemistry 

Stage 28 

Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050566 

Sample Identification 
1 005GWMSG004-1 U 

1 005GWMSG004-2U 

1 005GWMSG005-U 

1 005GWMSG006-U 

1 005GWMDS025-U 

1 005GWMDS026-U 

1 005GWMDS030-U 

1 005GWMDS034-U 

1 005GWMST069-U 

1005GWMST144-U 


10058-GW-0 1-U 

1005ER-GW-01-U 


1 005GWMSG004-1 F 

1 005GWMSG004-2F 

1005GWMSG005-F 

1005GWMSG006-F 

1 005GWMDS025-F 

1 005GWMDS026-F 

1 005GWMDS030-F 

1 005GWMDS034-F 

1005GWMST069-F 

1 005GWMST144-F 


10058-GW-01-F 

1005ER-GW-01-F 


1005GWMST144-FDUP 
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Collection Date 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/17/2010 
05/16/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/16/2010 
05/17/2010 
05/17/2010 
05/16/2010 

1 

Laboratory Sample Identification 
L 1 0050566-01 

L 1 0050566-03 

L 1 0050566-05 

L 1 0050566-07 

L 1 0050566-09 

L 1 0050566-11 

L 10050566-13 

L 1 0050566-15 

L 1 0050566-17 

L 1 0050566-19 

L 1 0050566-21 

L 1 0050566-23 

L 1 0050566-02 

L 1 0050566-04 

L 1 0050566-06 

L 1 0050566-08 

L 1 0050566-1 0 

L 1 0050566-12 

L 1 0050566-14 

L 1 0050566-16 

L 1 0050566-18 

L 1 0050566-20 

L 1 0050566-22 

L 1 0050566-24 


L 1 0050566-20DUP 




1 005GWMST144-FMS 05/16/2010 L 1 0050566-20MS 

1 005GWMST144-FMSD 05/16/2010 L 1 0050566-20MSD 


1 005GWMSG004-1 UDUP 05/17/2010 L 10050566-01 DUP 
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Introduction 

This data review covers 28 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, and EPA Method 160.1 for Total 
Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1 005ER-GW-01-U and 1 005ER-GW-01-F were identified as equipment rinsates. 
No contaminate concentrations were found in these blanks with the following exceptions: 

Equipment Sampling 
Rinsate 10 Date Analyte Concentration Associated Samples 

1005ER-GW-01-F 5/17/10 Chloride 0.128 mg/L 	 1005GWMSG004-1F 

1 005GWMSG004-2F 

1 005GWMSG005-F 

1005GWMSG006-F 

1 005GWMDS030-F 

1005GWMST069-F 


Samples 10058-GW-01-U and 10058-GW-01-F were identified as source blanks. No 
contaminant concentrations were found in these blanks. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1 X blank 
contaminants) than the concentrations found in the associated field blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of 5: 20% for water or 5: 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 


Field replicate samples were collected in triplicate. Control limit( s) were not established in 

the SAP since the average of the replicate samples is used as the final value for the field 

location. Results of field replicate samples or other project samples were not qualified 

based on the precision of field replicate samples. 


VIII( a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Vlll(b). Overall Assessment of Data 


Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in th is SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050566 

No Sample Data Qualified in this SDG 
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LDC # 23411 C6 VALIDATION COMPLETENESS WORKSHEET Date:0--ZH-10 

SDG #: L 10050566 Level Ill Page--1..-~f
Laboratory: Microbac Laboratories. Inc. Reviewer: 

2nd Reviewer: 

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc Mea I I Com meets I 
I. Technical holding times A Sampling dates: -~ '9/tb~1'1/tn 


II a. Initia l calibration 
 A 
lib Calibration verification t4 
Ill. Blanks 0 
IV Matrix Spike/Matrix Spike Duplicates Pr MS /(\) 
v Duplicates CA Qi) 

Laboratory control samples VI. ''f\ LL~ 
VII. Sample result verification N 

VIII. Overall assessment of data 01 
IX. Field duplicates fV ..r 


_X l=iolrl hl<>nkc ::-:w t::;~-:;- I'L '2.-L-{ ~(ce ~\\::. =\\_l(h3 


Note: A =Acceptable -# NO =No com pounds detected D~a~\()'--Jp 

N = Not provided/applicable R =Rinsate TB =Trip blank 

SW =See worksheei FB =Field blank EB =Equipment blank 


Validated Samples : 
\AJ Ot 

1 1 005GWMSG004-1 U 11 1 0058-GW-0 1-U 21 1 005GWMST069-F 31 I~ 
2 1 005GWMSG004-2U 12 1 005ER-GW-01-U 22 1 005GWMST144-F 32 

3 1 005GWMSG005-U 13 1005GWMSG00'~-1 F 23 1 0058-GW-01-F 33"" 
4 1 005GWMSG006-U 14 1 005GWMSG004-2F 24 1 005ER-GW-01-F 34 


5 1 005GWMDS025-U 15 1 005GWMSG005-F 25 lothbwrr611'-~'1--r o...p 35 


6 1 005GWMDS026-U 16 1 005GWMSG006-F 26 it"'') 36 


7 1 005GWMDS030-U 17 1 005GWMDS025-F 27 37
\. ~ 

8 1 005GWMDS034-U 18 1 005GWMDS026-F 28 Io o ~~w('(ISC::oo'i-10 .QJ ~8 

9 1 005GWMST069-U 19 1 005GWMDS030-F 29 39 


10 1 005GWMST144-U 20 1 005GWMDS034-F 30 40 


23411 C6W wpd 
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LDC#:____,__ VALIDATION FINDINGS WORKSHEET Page:_l_of I 
SDG #: CK- (w.Jt.J' Sample Specific Analysis Reference Reviewer: ~ 

2nd reviewer: 1(:>../' 

All circled methods are applicable to each sample. 

SamJ:!Ie ID Parameter 


1"'=>--Z--'--\ pH~F N03 N02 ~ P04 ALK CN. NH3 TKN TOC cff+ -----
1-\'"1- pH~ Cl F N03 N02 S04 P04 ALK CN. NHa TKN TOC CR6+ 


QL_', l7l ~pH To~ F NOs N02 ~ P04 ALK CN. NHs TKN TOC CR6+ -- --
,L..-- 2.t pH@9 Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR0~ -

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6 + 


I I I 


pH TDS Cl F NOs N02 S04 P04 ALK CN. NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN. NHa TKN TOC cff+ 

pH TDS Cl F NOs S04 P04 ALK CN. NHs TKN TOC cff+N02 -- ---. - ---- ---
pH TDS Cl F N03 N02 S04 P04 ALK eN· NHs TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 ALK eN· NH3 TKN TOC CR6 +P04 -
pH TDS Cl F N08 N02 so4 P04 ALK CN. NHs TKN TOC CR8+ 

pH· TDS Cl F NOs N02 S04 P04 ALK CN· NHa TKN TOC CR6+ 

pH TDS Cl F NOs P04 ALK CN· NHa TKN TOC CR8+N02 S04 -
pH TDS Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC CR6+ 

pH TDS Cl F NOs S04 P04 ALK CN- NHs TKN TOC CR6+N02 -------
pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN. NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN. NI-ls TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN. NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN. NH3 TKN TOC cff+ 

PH TDS Cl F NO~ NO., SO PO ALK CN" NH. TKN TOC CF(l+ 

;:~Comments:.____________________________________ 

METHODS.6 
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LDC #: 23411C6 VALIDATION FINDINGS WORKSHEET Page:_~_of_)_ 

SDG #: See Cover Field Blanks Reviewer:~ 
~·2nd Reviewer: ~ t~ 

METHOD: lnorganics, EPA Method See Cover 
N N/A Were field blanks identified in this SDG? 

Y) N N/A Were target analytes detected in the field blanks? 
Blank units:J:!l9.L!,_ Associated sample units: mg/L \'3~\b lq '2.--\Sampling date: 5/17/10 Soil factor applied NA } ) 


Field blank type: (circle one) t-1eld 1:31anK 1 Kmsate I Other: Associated ~amples: ~Cl... (all >1x) 


Analyte I Blank 10 IAction Limit I Sample Identification 

1;; · · 
>_,_ , •······Y(IJ~~l~')(\~fiill~~·tf'~~l·il 24 I I No Qualifiers I I I I I 

0.128 0.128ICI 
I I I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


23411 C6eb.wpd 



LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

MWH Americas, Inc. July 26, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. These 
SDGs were received on June 23, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 23452: 

SDG# 	 Fraction 

L10050525, L10050653, L10050667 Metals, Wet Chemistry, Gross Alpha 
L10050670, L10050740, L10050741 & Gross Beta 
L10050742, L10050784,253507 
253677 

The data verification was performed under Stage 28/4 guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 



Attachment 1 Project #1010076.011601 

~ lf[;)G'#?3.\5?(M\I\IHAmericas,•••·lnc.-\1\fall'lllt Creek:/ Monsahto1P4 .•.Prdductibrlt..l..p) 
I T I (3) Cd,Pb (14) (6) Diss. Diss. (4)Diss. (S)Diss. N03/ 

DATE I DATE Cd,Se Se Se Metals Metals Hg Cd Cd,Se Metals Metals Alk. Cl 504 Hard. N02-N TDS TSS 
DC I SDG# IREC'D DUE (6020A) (6020A) (6020A) (6020A) (60108) (7000) (6020A) (6020A) (60108) (60108) (310.2) (300.0) (300.0) (23408) (353.2) (160.1) (160.2) 

Matrix: Water/Soil W skWw S W S W S W S ~ W S W S W S W S ~W S- W S 

A L10050525 06/23/10 07/15/10 - --- - ll~~~\11111 - --- -- - - 
B L 10050653 06/23/1 0 07/15/10 1 0 - - - - - - - - - - 1 0 - 1 0 

~ L2+~H!1':h\!:0m&c L 10050667 06/23/1 0 07/15/10 ~ - - - - - - lill~l~llli! - liiHFHT,,U.,, 

D L 10050670 06/23/1 0 07/15/1 0 - 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 

E L10050740 06/23/10 07/15/10 6 0 5 0 6 0 - 6 0 

F L10050741 06/23/10 07/15/10 1 0 - 4 0 4 0 4 0 4 0 4 0 4 0 6 0 4 0 4 0 5 0 4 0 

G L 100507 42 06/23/1 0 07/15/1 0 10 0 4 0 11 0 - 11 0 

H L 10050784 06/23/10 07/15/10 2 0 1 0 2 0 - - - - 2 0 

~otal T/LR 12s I o 12o I o I 1 I o I sLo I 6 I o I 6 I o 12o I o 114 I o 12o I o I 6 I o I 6 I o 12e I o Jss I o 126 I o I 6 I o ls4 I o I 6 l3o! 

LDC #23452 (MWH Americas, Inc.-Walnut Creek I Monsanto, P4 Production LLC) 
(3) Gross 

DATE DATE a&l3 

DCI SDG# REC'D DUE (900.0) 


Matrix: Water/Soil Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw Is Iw I_§_ 
I 253507 lo6t23t1 o Io711s/10 I 3 I o 


I 253507 lo6/23/1 o I07/15/1 o 


J 253677 lo6t23t1 o Io711s11 o I 4 I o 


rotaI T/LR ?J o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I s 

Shaded cells indicate Level ill validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 23452ST.wpd 

:;;. ~ 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23452 


Metals 




Report# 23452A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Dissolved Metals by ICP SW-846 Method 60108 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050525 

Sample Identification Collection Date Laboratory Sample Identification 
10058-SW-0 1-F 05/14/2010 L 1 0050525-02 


1 005ER-SW-02-F 05/14/2010 L 1 0050525-04 

10058~SW-03-F 05/15/2010 L 1 0050525-06 


1 005ER-SW-04-F 05/16/2010 L 1 0050525-08 

1005ER-SW-05-F 05/16/2010 L 1 0050525-1 0 

10058-SW-06-F 05/16/2010 L 1 0050525-12 


1 005SWMST019-F 05/15/2010 L 1 0050525-14 

1 005SWMST020-F 05/14/2010 L 1 0050525-20 

1 005SWMST044-F 05/14/2010 L 1 0050525-22 


1 005SWMST045-1-F 05/14/2010 L 1 0050525-24 

1 005SWMST045-2-F 05/14/2010 L 1 0050525-26 

1 005SWMST045-3-F 05/14/2010 L 1 0050525-28 

1 005SWMDS025-F 05/15/2010 L 1 0050525-30 

1 005SWMST050-F 05/14/2010 L 1 0050525-32 

1005SWMST057-F 05/14/2010 L 1 0050525-34 

1 005SWMST063-F 05/15/2010 L 1 0050525-36 

1 005SWMST066-F 05/14/2010 L 1 0050525-38 

1005SWMST067-F 05/14/2010 L 1 0050525-40 

1005SWMST069-F 05/13/2010 L 1 0050525-42 

1 005SWMST143-F 05/15/2010 L 1 0050525-44 


1 005SWMST019-FMS 05/15/2010 L 1 0050525-16 

1005SWMST019-FMSD 05/15/2010 L 1 0050525-18 


1V:\LOGINIMWH\Monsanto\23452A4a_mw4.doc 
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Introduction 

This data review covers 22 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 601 OB ICP: Calcium, Iron, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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_

The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
·11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\23452A4a _ mw4.doc 

- - --••• "'"·-- - - ,·- -. ·•-.•-· ·_--'--·'.-·:•.'· •.-~.• ·~• " ' o < : •_ n • • r .,-_-._ y·,~ - ' .', . \ , ,•.' ~----,- · •• • ·- ,< 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of calcium. Limit for antimony, lead and thallium are 50-150%. Only undetected 
data, or values< 2 x RL are qualified or impacted. 

The calcium %R was 161 %, however the associated sample results were greater than 2X 
lhe RL, therefore no data required qualification. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1005ER-SW-02-F, 1005ER-SW-04-F, and 1005ER-SW-05-F were identified as 
equipment rinsates. No metal contaminants were found in these blanks. 

Samples 1 0058-SW -0 1-F, 1 0058-SW -03-F, and 1 0058-SW -06-F were identified as source 
blanks. No metal contaminants were found in these blanks with the following exceptions: 

Sampling 
Source Blank 10 Date Analyte Concentration Associated Samples 

10058-SW-06-F 5/16/10 Iron 0.0280 mg/L 	 No associated samples in this 

SDG. 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s; 20% for water or s; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. · 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
samples (1005SWMST019-F), (1005SWMST128-F and 1005SWMST131-F from SDG 
L 10050524 ), were greater than 4X the spike amount. 

Calcium results were outside the QC limits; although the results were outside control limits, 
client samples were not qualified because it is unknown whether the non-client sample 
(L 10050586-4) is representative of client's sample matrix. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 
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VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6V:\LOGIN\MWH\Monsanto\23452A4a_mw4.doc 



Metals - Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

7V:\LOGIN\MWH\Monsanto\23452A4a_mw4.doc 



LDC #_---'2"-'3"--'4c::c5-""2A_,_4_,_,a"--- VALIDATION COMPLETENESS WORKSHEET Date: b-Z-&f-CD 
SDG #: _ __,L"-'1-=-0-"-'05""""'0'--"5=25=----- Level IV Page:_Lof I 
Laboratory: Microbac Laboratories. Inc. Reviewer: ~ 

o,•so;ol~ 2nd Reviewer: , ,...._, 
v

METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

I I ~alidatiac Area I I Carnrnects 	 I 
I. Technical holding times 	 f\ Sampling dates: C:J I (:)-1 0 I, o 
II. Calibration /~vJ 

~A
Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis f\ 
V. Matrix Spike Analysis 3W fY\5/D 
VI. Duplicate Sample Analysis 	 N 
VII . Laboratory Control Samples (LCS) A L.CS 
VIII Internal Standard (ICP-MS) Pt 
IX. Furnace Atomic Absorption QC 	 iJ 1\b '\1..1 ti \{z_,€Q 

X. ICP Serial Dilution A 
XI. Sample Result Verification 0 

PrXII Overall Assessment of Data 

XIII Field Duplicates N 
XIV. Field Blanks 	 sw So(..(te. <0 \f. :: I+.~ k:, £:-e::. i. Y s· 

-r 	 J 

Note: 	 A = Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB = Equ ipment blank 

Validated Samples · 
lAh 

1 
\ 

1 0058-SW-01 -F 11 1 005SWMST045-2-F 21 1 005SWMST019-FMS 31 (J(?W I c51u.) 


2 1 005ER-SW-02-F 12 1 005SWMST045-3-F 22 1 005SWMST019-FMSD 32 p~-z.. CS/1...\J 

0~ 

3 1 005B-SW-03-F 13 1 005SWMs:F025-F 23 33 rew3 { 5/~)) 


4 1 005ER-SW-04-F 14 1 005SWMST050-F 24 34 


5 1 005ER-SW-05-F 15 1 005SWMST057 -F 25 35 


6 10058-SW-06-F 16 1 005SWMST063-F 26 36 
' 
7 'Z,.I 1005SWMST019-F 	 17 1 005SWMST066-F 27 37 


18 'Z.
8 1 005SWMST020-F 1 005SWMST067 -F 28 38 


9 1 005SWMST044-F 19~ 1 005SWMST069-F 29 39 


20"'::>10 1 005SWMST045-1-F 1 005SWMST143-F 30 40 

Notes:________________________________________________________________________ _ 

23452A4aWwpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_1 of_z._ 
SDG #·-.-::&g._=-::~=-:~- Reviewer: OC.. 

2nd Reviewer: k;/" 

e 

Validation Area Yes No NA Findings/Comments 

Mthd0 :Metals (EPA SW 846 Method 6010Bn000/6020) 

I. Technical holding times 
....

All technical holding times were met. 
/f-

Cooler temperature criteria was met. 

11. ICP/MS Tune 
-rWere all isotopes in the tuning solution mass resolution within 0.1 amu? 

1-/Were %RSD of isotopes in the tuning solution s5%? 

Ill. Calibration 
r

Were all instruments calibrated dailv, each set-up_time? -,.... r 
Were the proper number of standards used? 


Were all initial and continuing calibration verification %Rs within the 90-11 0% (80 r/120% for mercury) QC limits? 

vWere all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

\./Was a method blank associated with everv sample in this SDG? 

...,.,...Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

V. /CP Interference Check Sample 

v"'Were ICP interference check samples performed daily? 


Were the AB solution peJcent recoveries lo/oR) with the 80-120% QC limits? ............. 


VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v '

MS/DUP. Soil/ Water. 

_....Were the MSIMSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike v 
concentration by_a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for ,/ 

waters and~ 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil) was /
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/Was an LCS anaylzed for this SDG? 
/

!was an LCS analvzed oer extraclion batch? 

/Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% ac limits for water samples and laboratory established ac 
limits for soils? 

MET·SW_2010.wpd version 1.0 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: L of z._ 
SDG #-:~-=-___,@1€7=-=--c:- Reviewer: ~ 

2nd Reviewer:~ 

Validation Area 

VIII. Furnace Atomic AbsortJtlon QC 

If MSA was oerfonned was the correlation coefficients > 0.995? 


Do all aoollcable analvsles have duollcate iniections? llevel IV onlv) 


For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? llevel IVonM 


Were anaMical soike recoveries within the 85-115% ac limits? 


IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
ltrCP\/>100X the MDUICP/MS\? 

Were all oercent differences l%Ds\ < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to ouallfv the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)160-125% (200.8) 
I of the intensiiv of the internal standard in the associated initial calibration? 

If the %R!; were t~ut!:ide the criteria was a reanalvsis oerfonned? 

XI. Regional Quality Assurance and Quality Control 

Were oerfonnance evaluation (PEl samples performed? 


Were the oerfonnance evaluation (PE> samoles within the acceptance limits? 


XII. SamiJie Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 

XIV. Field duplicates 

Field duplicate pairs were identified In this SDG. 

Target analytes were detected in the field duplicates. 

XV. Field blanks 

Field blanks were identified in this SDG. 

Taraet analvtes were detected in the field blanks. 

-r 
r 
r 

/ -
...; v 

1--v 
v 

vv 


...- r 
v

./ 

v -- / 

~vt 

v1 

....-- r 

/ 


/ 


., -· ': ' :'.'-.'-'·' ' 

Yes No NA Findings/Comments 

'-~:::; .. ; ._- . 
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LDC#:____ VALIDATION FINDINGS WORKSHEET Page: \ of I 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: \ ~ 

All circled elements are applicable to each sample. 

!Sample 10 Matrix Taraet Analvta list (TAU: ' 

1-W AI, Sb, As, Sa, Be, Cd,(@i)Cr, Co, Cu.~Pb,,M'g, Mn, Hg, Ni, K, Se, Ag, Na, TI,QZn, Mo, B, Si, CN·, _ 

1{1,~ 'L\~ AI, Sb, As, Ba, Be, Cd_@ cr. co, cu.~Pb,~~ Mn, Hg, Ni, K:, Se; Ag: Na·, r{V')zn. Mo. e. si, eN·,_-

AI, Sb, As, Ba, Be, Cd, ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; I( Se,Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn, .Hg, Ni,· K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn: Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, e; Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, __ 

·.. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn. Hg, Ni; K, Se, Ag, Na. TI, V. Zn. Mo. B. Si, CN', __ 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, eN·, __ 


AI. Sb. As. Ba. Be. Cd, Ca. Cr. Co. Cu. Fe, Ph, Mg, Mn. Hg, Ni. K, Se, Ag, Na, Tl. V. Zn, Mo. B. Si. CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag, Na, Tl. V, Zn, Mo. B. Si. eN·. __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, S, Si, eN·, __ 


AI. Sb, As. Ba. Be. Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, cN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 

At, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, TI, V, Zn, Mo, B. Si, CN', __ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

Analysis Method 

ICP AI, Sb, As, Ba, Be, Cd_.~Cr, Co, Cu,~Pb, ~Mn, Hg, Ni, K, Se, Ag, Na, Tl(vJZn, Mo. B, Si, eN·, __-
ICP Trace AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, CN', 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, -
GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, 8, Si, cN·, 

Comments: Mercury by CVAA if performed 
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~i~*: t-~L.\SL..AYC) ~=VALIDATION FINDINGS WORKSHEET Page:J._of_\_ ,., 

SOG f#: S:, Q < ffi.t €1L_ CallbraUon Reviewer: C£2..-. ll 
,l2nd Reviewer: Lc::::::. 
··~ 

METHOD: Trace Metals (EPA SW 848 Method 1010!1000) 

.fi
qualllcatlons below for all quMtlone anawarad V. Not applcable qt18111ona are ldenUIIed aa •Nflf. 

· Were all lnatnmanta Clll»rated daly, each eat-up time, and wwe the proper number of atandarda uaed'l · 
Wera alllnlllal and oOnlfnulng clllbralfon Wfltlcallon percent rac:owrlea (%A) within the conlrolllmlll of 80-110% for all analytes except mercury (80
120%) and oyanlde (86-116%)? 

ill
ON~ . 


Waa a midrange cyanide standard dletled? 

Ale at correlaton coeflclente ~.986'1 


. Were r8calcMRtMI retda acceptable? See level lV lnldal and Corlllnulng Callbrallon Recalculation Worksheetfor recelculatlons. 

~ . : ~I'Z.Y~O : c.t>,~L (ik'·cti) ~ C I 110 I ("7~ roo) It~~~ .r· INoQJ~~,L~l'l • I --·- I~ I 


~:~~ 

~anm=--------------------------------------------------------------------------------------------
.; 
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LDC #: 23452A4a VALIDATION FINDINGS WORKSHEET Page:1of_\ 

SDG #: See Cover Field Blanks Reviewer:~ 
2nd Reviewer: l----" 

ETHOD: Trace Metals (EPA SW846 601 08/7000) 
N N/A Were field blanks identified in this SDG? 

YIN N/A Were target analytes detected in the field blanks? 
~nk units: mq/L Associated sample units: mq/L Reason Code: 26 

d NA _.___...t-1e1a I:SianK 1 Kmsate I Other: Assoclatea :sam 1es: 

Sample Identification 

6 Action No Qualifiers 

Level 


Fe 0.0280 0.0280 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

23452A4asb.wpd 
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LDC #: 2 :rt')LA '1.o.-. 	 VALIDATION FINDINGS WORKSHEET Page: \ of \ . 

Matrix Spike/Matrix Spike Duplicates Reviewer~SDG#:~ 	 ·-:::-;- 
2nd Reviewer: l,c-

METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Was a matrix spike analyzed for each matrix in this SDG? 8 

v@JN/A Were matrix spike percent recoveries (o/oR) within the control limits f 75-125? If the sample concentration exceeded the spike concentration by a factor 
~ of 4 or more, no action was taken. 

t-JIA Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
~VEL IV ONLY: 
~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
if tin U ..tPIV & .......... on·• 0' PO ADO II imlt.,\ 

'(..,\ ,-z.:L w c:q \'-t\. rn I-f) /Vc) @A1 C7'ix srP/ h~) 
~ 

L. \OOf:lO?~b-'-\ w ~ 7..:~~ 2-~X" 19 ?.6 ,Mj Q us~. : \ cnon -clt"e/1.-t') 
.../ 

t~~$~S11'V6'-~ \....j VA. l'17 \~\ 1- f:, No G?uC\ \ ( 7 t.{ X YP vbr:>) 
(.()0(>• t..ICO~o5t..'i)_ 

J 

leo ~~';1¥:/':J'. 1":>\-~ w . Ca.. L11 \fl 	 \-.b AJo Q~ \ { 74X c:sra:te .\ 
C'?()61f.l-\OOS0~"\l 	 J 

- - ··-· 

Comments:------------------------------------------------------------------------------------------------------------------ 
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LDC#: <.~YS~ ~ VALIDATION FINDINGS WORKSHEET 	 Page:_l_of~ 
SDG #: 5ee_Cd~ Initial and Continuing Calibration Calculation Verification Reviewer:~ 

2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =fQl!llit X 100 Where, Found =concentration (In ug/L) of each analyte measured In the analysis of the JCV or CCV solution 
True True =concentration (in ug/L) of each analyte in the ICV or CCV source 

BaBiclllal!d 	 ! Repnrte~ 
AcceptableQLt... ,~!'-- I 	 iStandardiD Type of Analysis Element Found ( ) True ) %R %R (Y/N~ 

ICP (Initial calibration) vrev 	 Co \0. cp \010 10-b lob ( 

i 	 GFAA (initial calibration) 


CVAA (Initial calibration) 


".>11.\/10 
ICP (Continuing calibration) \j I .01 I .CO lOCf 	 l(c_cVru·.~ 	 IOCj 
GFAA (Continuing calibration) 

CVAA.(Continuing calibration) 

ICPIMS (Initial calibration) 


iCP/MS (Continuing callbatlon) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and assoglated samples when reported results do not agree within 10.0% of the 
recalculated results. 

; 

-:_~; ~i.~· 
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ILOC #: "'2.-J LfS"4- '-L VALIDATION FINDINGS WORKSHEET Page:_of_,SDG#:~ Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: 

METHOD: Trace Metals (EPA sw 846 Method 601onooo) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sanple and a matrix spike sample were recalculated using the fdlowing formula: 

%R =.E2si.!K!.. X 100 Where, Found = Concentration of each analyte measured In the analysis of the sample. For the matrix spite calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte In the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =IS-01 x 100 Where, S =Onglna sample concentration 
(S+D)J2 D = Duplicate sample concentration 

An ICPserial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI .X 100 Where, I =Initial Sample Result (mgll) 
I SDR =Serial Dilution Result (mg!L) (Instrument Reading x 5) 

I IBKiklalalad 
True/0/SDR~ Acceptable 


Sample tO Type of Analysis Element Fo::~~~jL ~Jl I %R/RPD/%D I %R/RPD/%D (YIN) 


::rc.s~ ICP interference check v 0 ,'1...4 \ () ,1..-:0 v Cfb,~ q6,L/ y 

Laboratory centro! sample 
LG~ 5.ro S.c:D \00 /00 

I 

~ 
J 

Matrix spike (SSR-SR)
1_.,\ fe IO~ JOWL.d6 L-.cO 

Duplicate1.-\ {~L. IGA 0-1,0 GS,)S ?_,17 Z.7b 
ICP serial dilution q ?,?,,~ 0~ ~.\q S. \Lj ~~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree v.tthin 10.0% of the recalculated results. 

; :.:tl 
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LDC #: '1'?<-1?LM~ VALIDATION FINDINGS WORKSHEET Page;~of\
SDG#:seQ~ Sample Calculation Verification Reviewer: C~ 

2nd reviewer: ' 

METHOD: Trace Metals (EPA SW 846 Method 601 0/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N 'A Have results been reported and calculated correctly? 


Y N N A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

N N A Are all detection limits below the CRDL? 


Detected analyte results for ______..:.,F-.lo.C_(,_._~=~------- were recalculated and verified using the 
following equation: 

Concentration = 	 !RQliFVl(DII) Recalculation: 
Qn. Vol.)('l'oS) 1q: Fe R~ ~~.:-0.0q<6'1~/L 

RD Raw date~ concentration 
FV Final volume (mQ 
ln. Vol. = lnitil:ll volume (ml) or weight (G) 
Oil Dilution factor -zo,. ~~w-~~::: Yb,y~L
o/oS Decimal percent solids 

Reponed Calculated 
Conoontratlon Concentration Ac:ceptable 

Sample tO Analyte < Mo.,I L- ) ( ~~L ) (YIN)

.C(\q 	 f..e.. 6.(")q~ 6.~ 

N\o,.. q-z..,q q-z_,q 

Ca.u 	 yq (p qq~ \. / 

LO 	 C'Cl ~~4 L1b,Lf y 
ye. 	 (?) 040\ 6 ,tJ-\C) I I 

l<'\(A 	 I C/f_ -z, C/1, v 
_} 

RECALC.4S2 
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Report# 23452D4a 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: July 6, 2010 


Matrix: Water 


Parameters: Dissolved Metals by ICP SW-846 Method 60108 


Validation Level: Stage 4 


Laboratory: Microbac Laboratories, Inc. 


Sample Delivery Group (SDG): L10050670 


Sample Identification Collection Date Laboratory Sample Identification 

1005GWMMW032-U 05/20/2010 L10050670-01 

1005GWMMW033-U 05/20/2010 L10050670-03 

1005GWMMW032-F 05/20/2010 L10050670-02 

1005GWMMW033-F 05/20/2010 L10050670-04 


1
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 601 OB ICP: Aluminum, Barium, Beryllium, Calcium, Iron, Magnesium, 
Molybdenum, Potassium, Sodium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:ILOGINIMWH\Monsanto\23452D4a_mw4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

:-_ .. 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sampl~ identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found· in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met with the following exceptions: 

Diluted Sample Analyte %D(Limits) Associated Samples Flag AorP 

1 005GWMMW032-UL Iron 21.40 ($10) 	 1 005GWMMW032-U J (all detects) A 

1 005GWMMW033-U UJ (all non-detects) 


Barium results were outside the QC limits; results were not qualified since the original 
sample (1005GWMMW032-U) was less than 50 times the MDLs. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X{a). Sample Result Verification 


All sample result verifications were acceptable. 


X{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10050670 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10050670 	 1 005GWMMW032-U Iron J (all detects) A ICP serial dilution 18 

1005GWMMW033-U UJ (all non-detects) (%0) 


Metals - Laboratory Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

', ·::_· · •.· ,",": T_r --• •· -._-·- ,· 
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LDC # 2345~4a VALIDATION COMPLETENESS WORKSHEET Date: 6_./~ 
SDG #: L 1 00506r5--C:.'70 Level IV Page: IC~ 
Laboratory: Microbac Laboratories, Inc. Reviewer: · 

2nd Reviewer ~ 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
va lidation findings worksheets . 

I I ~alidatioo Area I I Carnrneots 	 I 
I. Technical holding times 	 A Sampling dates: .~/20/1 (\-
II . Calibration 0 
IlL Blanks A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Matrix Spike Analysis 	 N CJ i-eA-t-~~(ed 
VI. Duplicate Sample Analysis 	 N L 
VII. Laboratory Control Samples (LCS) Pt- LL<) 

VIII Internal Standard (ICP-MS) ;I /Vorub-: \~-z._-ed 

IX. Furnace Atomic Absorption QC (J ~ 
X. ICP Serial Dilution s~ 


XI Sample Result Verification A 

XII. Overall Assessment of Data A 
XI II. Field Duplicates 	 IV 

('IXIV. Field Blanks 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N =Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Val idated Samples: 
vJt?t,. 

(?{?v1 1 005GWMMW032-U 11 21 31 


2 1 005GWMMW033-U 12 22 32 


3 1 005GWMMW032-F 13 23 33 


4 1 005GWMMW033-F 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:__________________________________________________________________________ 

23452A4aW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof_2.._ 
SDG#: Reviewer: 9S

2nd Reviewer: ~ 

Mthod:Metals (EPA SW 846 Method 6010Bn000/6020)e 

Yes No NAValidation Area Findings/Comments 

I. Technical holdlna times 
.,.,..

All technical holding times were met. 
f. 

/Cooler temperature criteria was met. 

II. ICP/MS Tune ...
Were all isotopes in the tuning solution mass resolution within 0.1 amu? -v 
Were %RSD of isotopes in the tuning solution s:5%? 

Ill. Calibration 

/ rWere all instruments calibrated dailv, each set-up time? 

Were the orooer number of standards used? /r 
Were all initial and continuing calibration verification %Rs within the 90-110% (80- r/120% for mercury) QC limits? 


Were all initial calibration correlation coefficients> 0.995? ./1

IV. Blanks 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples perfonned dailv? / 
/ -Were the ABsolution oercent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or ...
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences /
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD) !: 20% for v 
/waters and!: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 

used for samples that were !: 5X the RL, Including when only one of the duplicate 
saml)le values were < 5X the RL. 

VII. Laboratory control samples 
/Was an LCS an~lzed for this SDG? 

/
Was an LCS anaJvzed oer extraction batch? 

Were the LCS percent recovaries (%R) and relative percent difference (RPD) / 
within the 80-120% ac limits for water samples and laboratory established QC 
limits for soils? 

';.::.~· :: 
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VALIDATION FINDINGS CHECKLIST Page: L of "'2-. 
Reviewer: ~ 

2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

If MSA was oerformed was the correlation coefficients> 0.995? 

Do all aoollcable analvsies have duolicate in!~tions? /Level IV onlvl 

For sample concentrations > RL, are applicable duplicate injection RSD values < / 
20%? /Level IV onlvl 

Were analvtical soike recoveries within the 85-115% ac limits? / 

IX. ICP Serial Dilution 

vWas an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL I~iiiCPl/>100X the MDLliCP/MS\? 

L--Were all oercent differences t%Ds \ < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be I,....- !- 

used to oualifv the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

,....,Were aU the percent recoveries (%R) within the 3Q-120% (6020)/60·125% (200.8) ....
of the intensiiv of the internal standard in the associated initial calibration? 

.,....If the %Rs were outside the ~riteria was a reanalvsis oerformed? 

XI. Regional Qualitv Assurance and Qualltv Control 

Were performance evaluation CPE) samples performed? .--
Were the performance evaluation lPE> samoles within the acceptance limits? / 

~ 


XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ---t 
XIV. Field duplicates 

-- 1-
Field duplicate pairs were identified in this SDG. 

1Target analytes were detected in the field duplicates. -
XV. Field blanks 

Field blanks were identified in this SDG. .....---
/'Target analvtes were detected in the field blanks. 

MET·SW_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page: t of I 
Sample Specific Element Reference Reviewer~ 

2nd reviewer: , ('../'
v 

All circled elements are applicable to each sample. 

SamDie 10 Matrix I Target Analvte Ust (TAL) I 
I,?..- !Ai)sb, As~{Be) Cd, Ca, Cr, Co, cu(FJ>b, Mg, Mn, Hg, Ni, K, Se, Ag, Na, ~B, Si, cN·, 

\l--\ AI, Sb, As, Ba, Be, Cd,~ Cr, Co, c@ Pb,~Mn, Hg, Ni('i9ye;Ag~). 11,V, Zn,Mo, B, Si, CN', 
J : . - . · ... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn, .Hg, Ni; K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn •. Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', _ 

AI, Sb, A~. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, AIJ, Na, 11. V. Zn. Mo. B. Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As. BA, Be. Cd, Ca. Cr. Co, Cu. Fe, Ph, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, eN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI. Sb. As. Ba. Be, Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg, Ni. K. Se. Ag, Na, 11. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI. Sb. As, Ba, Be, Cd. Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

Analysis Method 

ICP ~ Sb, As.~, B~ cc{?9, Cr. Co, Cu, €) Pb, ~ Mn, Hg, Ni{K} Se, Ag~11.f)_Zn._~o) B, Si, CN', 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

GFAA AI Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~. Na, 11. V, Zn, Mo, B, Si, CN', 

Comments: Mercurv by CVAA if performed 
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LDC #: 'L..JYS"4DL\c, VALIDATION FINDINGS WORKSHEET Page:J.ofj_ 

SDG#:~ ICP Serial Dilution Reviewer:~ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA CLP SOW ILM02.1) 

P. ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A If analyte concentrations were> SOX the IDL, was an ICP serial dilution analyzed? 

-'--%--'-'N~/A_,_ Were ICP serial dilution percent differences (%0) ~10%? 
---7--~-'-'N~/A_,_ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

ELIVONLY: 
I'll 1'1101 

/ 
...... _,_ ·---·--·-·-- ·---··- ---- ..... ·--·-· --- --·-· .... '---·--·-··-·· ··-···-··--· ·-· ·---·--·-··-··-· 

il n ..t .. nihotArl "'""'niA In IUI"triv An,. hit<> •t.n II ionit.,\ c::.,.onnl<>"' nu..lifi,...tinn.. 

\ w CP.. 1'1,qo \ )'- !VoQJc..\ C<~t-. (YY1JL) 
~ r---e_ ?...\ ,y 0 ,J_., ..,., U-:J I A C:I'R' 

../ 

Comments: ______~--------------------------------------------------------------------------------------------------------------

SDIL.4C 
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/ ~LDC #: -?_-~}-15~y, VALIDATION FINDINGS WORKSHEET 	 Page:_L_of~ 
SDG #: 5e..e_ec;~ Initial and Continuing Calibration Calculation Verification Reviewer:___QS, 	 ij 

~ 

~2nd Reviewer: .1..6,.. P· 

~ 
0 
~ 

:! 
!~ 

~ 
0METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 	
~; 

~~ c
An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 	 r~ 

t; 
%R =Found X 100 Where, Found =concentration On ugtL) ofeach analyte measured In the analysis of the ICV or CCV solution 	

:.~ 

Tru_e__ 	 it 
True = concentration (in ugll) of each analyte in the rev or CCV source 	 ; 

f 
Bacalc1data51 liaeotte~ 	 i 

Acceptable.«'' 	 I
Standard tO Type of Analysis Element Found (ilg/L) True ,QgJL) %R •foR 	 (Y/N)I 	 ~ I 

ICP (Initial calibration) ~\) 	 11 :O.o SJ.o LCD lOO 7 
GFM (Initial calibration) 


CVM (Initial calibration) i 


ICP (Continuing calibration)
CC\Jcl-\··~ 	 & o ,CfLfx l QC( ·'6 CC'-f,t y 
_J 

GFM (Continuing calibration) 


CVM (Continuing calibration) 


ICP/MS (Initial calibration) 


ICP/MS (Continuing callbalion) 
~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 

recalculated results. 
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c_~YS~~ 	 ~ 
LDC #: "'I VALIDATION FINDINGS WORKSHEET Page:_/of_\ 

mSDG #:~ Level IV Recalculation Worksheet 	 Reviewer: Gf',._ / 
~ 

2nd Reviewer: __~=- · 

~ 
METHOD: Trace Metals (EPA SW 846 Method 6010nOOO) 

~Percent recoveries (%R) for an ICP interference check sample, a laboratory control scmple and a matrix spike sample were recalculated using the fdlowing formula: 

%R = f2!mQ_ X 100 Where, Found = Concentration of each analyte measured In the analysis of the sample. For the matrix spite calculation, 	
~ 

~ 
True Found =SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte In the source. ~ 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 	 ' 
: 

j 

RPD =IS-O! x 100 Where, s =Orlglna sample concentration 
(S+D)/2 D =Duplicate sample concentration 

': 
An ICP serial dilution percent difference (%0) was recalculated using the following formula: ~i 

'I 

%0 = !1-SDR! X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I 	 IBecalc1llalad 
Trut I D I SD~R}t~ 	 Acceptable 

SampleiD Type of Analysis Element Fo~7:,~~~~L-	 I %RIRPD/%0 I %R/RPD/~eD I (YIN) I ...-	 
ICP Interference check :rc:>~\:) 	 Fe... <flL[ 100 cr-L t Cflj-J y 
Laboratory centro! sampleL-6 	 6e. 0--0~~~ o,o-z_~r) qtt ~~t'f y I 

N 
C7 

Matrix spike 	 (SSR-SR) 

{\} Duplicate 

(ffl ·~ Ia:' serial dilution 	 O~-CiL yJVo... o.bl~tt- ~.ISklc 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree v.;thin 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET Page;_L_of_\_ 
Sample Calculation Verification Reviewer: C~ 

2nd reviewer: b""........ ./ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N 'A Have results been reported and calculated correctly? 

Y N N 'A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N 'A Are all detection limits below the CRDL? 

Detected analyte results for ---------+fi-r_\_,_ ________ were recalculated and verified using the 
following equation: 

Concentration = CRD)(fV)(OII) Recalculation: 

RD 
FV 

Qn. Vol.)(%8) 

Raw data concentration 
Final volume (mQ 

~~::_ 0.\qb~L 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 
%S = Decimlll percent solids 

Reported Calculated 
Concentration Acceptable 

Sample ID Analyte (c~tt") ( ~lL- ) (Y/N) 

I A\ O.lqt::, 0.\qh J 
I 

(?).e._ 6,0~ o.o:,O'J 

,-::::-e._ 0,\~ o.\~ \.. ./ 
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Report# 23452F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICP SW-846 Method 60108 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050741 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW035-U 05/21/2010 L 10050741-01 


1005GWMMW034-1-U 05/21/2010 L 10050741-07 

1 005GWMMW034-2-U 05/21/2010 L 10050741-09 

1 005GWMMW036-U 05/21/2010 L 10050741-11 

1 005GWMMW035-F 05/21/2010 L 10050741-02 


1005GWMMW034-1-F 05/21/2010 L 10050741-08 

1 005GWMMW034-2-F 05/21/2010 L 10050741-10 

1 005GWMMW036-F 05/21/2010 L 10050741-12 


1 005GWMMW035-U-MS 05/21/2010 L 10050741-03 

1 005GWMMW035-U-MSD 05/21/2010 L 10050741-05 

1 005GWMMW035-F-MS 05/21/2010 L 10050741-04 


1 005GWMMW035-F-MSD 05/21/2010 L 10050741-06 
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 601 OB ICP: Aluminum, Barium, Beryllium, Calcium, Iron, Magnesium, 
Molybdenum, Potassium, Sodium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ::;; 20% for water or :s: 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Iron results were outside the QC limits; results were not qualified since the original sample 
(1005GWMMW035-U) was greater than 4X the spike amount. 

Calcium and Magnesium results were outside the QC limits; results were not qualified since 
the original sample (1 005GWMMW035-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Barium results were outside the QC limits; results were not qualified since the original 
sample (1005GWMMW034-1-F) was less than 50 times the MDLs. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X(a). Sample Result Verification 

All sample result verifications were acceptable. A method detection limit (MDL) study was 
specified in the laboratory's SOP for validation of this method for vegetation samples. 
However, the MDL study could not be completed for vegetation matrix because the media 
contained target analytes at levels significantly greater than the sensitivity of the 
instrument, so the MDLs reported for the vegetation data are based on the laboratory's 
previously-generated MDLs established using Teflon® beads. Because the MDL study 
could not be completed, the AfT request analysis of a low-level LCS with each preparation 
batch of vegetation samples. However, the samples for this laboratory SDG were already 
prepared and analyzed, so the low-level LCS request could not be accommodated. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 
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Date:7..-HOLDC #_-'2"'"'3"-4'-"'5"=2'---F4_,_,a,_____ VALIDATION COMPLETENESS WORKSHEET ---,

SDG #: _ _;L=-c1'-"'0-"-05=0'-'-7-'-4-'-1__ Level Ill Page:_Lof__l_ 
Laboratory: Microbac Laboratories, Inc. Reviewer: cf1.-. 

2nd Reviewer: \f"--/' 
METHOD: Metals (EPA SW846 Method 601 OB) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Comments 	 I 
I. Technical holding times 	 A Sampling dates: 5/'2-1/10 
II. Calibration 0 

Ill. Blanks 
 f1 
IV. ICP Interference Check Sample (ICS) Analysis A 

Matrix Spike Analysis V. 	 L~w rAS/l) 
VI. Duplicate Sample Analysis N 

VII Laboratory Control Samples (LCS) ~ t_e<) 

VIII. Internal Standard (ICP-MS) N Jb- t.A:J. l i t_etP 
IX. Furnace Atomic Absorption QC 	 tJ J-
X. ICP Serial Dilution SAl 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates tl 

(IIXIV. Field Blanks 

Note: 	 A = Acceptable NO =No compounds detected 0 =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB =Equipment blank 

Valtdated Samples W ~~ 

1 1 005GWMMW035-U 11 1 005GWMMW035-F-MS 21 (Jf:JvJ 31 


2 1 005GWMMW034-1-U 12 1 005GWMMW035-F-MSD 22 32 


3 1 005GWMMW034-2-U 13 23 33 


4 1 005GWMMW036-U 14 24 34 


5 1 005GWMMW035-F 15 25 35 


6 1 005GWMMW034-1-F 16 26 36 


7 1 005GWMMW034-2-F 17 27 37 


8 1 005GWMMW036-F 18 28 38 


9 1 005GWMMW035-U-MS 19 29 39 


10 1 005GWMMW035-U-MSO 20 30 40 


Notes:______________________________________ 

23452F4aWwpd 



VALIDATION FINDINGS WORKSHEET Page: \ of I 
Sample Specific Element Reference Reviewer~ 

2nd reViewer: (/":/ 

All circled elements are applicable to each sample. 

Sample ID Matrix Taraat Analvta list (TAl), 

1-~ rAi) Sb, As,~ Cd, Ca, Cr, Co, Cu.~ Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, t)zn.(Mo} B, Si, CN·, __ 

~-a AI, Sb, As, Ba, Be, Cd, @cr, Co, Cu,(F'~ Pb,~Mn, Hg, N(Kbse; Ag,~a):n.V, Zn, Mo, B, Si, CN", _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Nl; I( Se, Ag, Na,11, V, Zn, Mo, B, Si, eN·, __ 

'Q~ ID § Sb, As, €;~. Cd, Ca, Cr, Co, Cu, ~ Pb, .Mg, Mn,.Hg, Ni, 1<. Se, Ag, Na, 11-Gl Zn.~ B, Si, CN·, 

j 11.1'1 AI, Sb, As, Ba, Be, Cd, ~ Cr, Co, Cu, {F€.)pb, mMn," Hg, NQf9se, Ag, ~ 11, V, Zn, Mo, a:Si, CN·, 
I 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,_Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN", __ 


AI, Sb, A~. Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; 1<. Se, Ag. Na. 11. V. Zn. Mo. 8, Si, eN·. __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, eN·, 


AI. Sb, As. Ba. Be, Cd, Ca. Cr. Co. r.u. Fe, Ph. Mg. Mn. Hg. Nl, K, Se. Ag. Na. 11. V. Zn. Mo. B. Si. CN". 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", __ 


AI. Sb, As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag. Na, 11. V. Zn. Mo. B, Si, CN". __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8 , Si, CN·, 


AI. Sb. As. Sa. Be, Cd. Ca. Cr. Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Sl, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·. 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", 
 -
Analvsts Method 

ICP @sb, As, €a~Be}d,@9, Cr, Co, cu.@ Pb, ~Mn, Hg, Ni, kJ;e, Ag, ~a)11, (V,)Zn. ~. B. Si, eN·, -
ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN", 


ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo, B, Si, eN·, __ 


GFAA AI. Sb, As. Ba. Be, Cd. Ca, Cr. Co, Cu, Fe Pb, Mq, Mn, Hq, Ni, K, Se Ag, Na, 11, V, Zn. Mo. B, Si, CN", 


Comments: Mercury by CVAA if performed 
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------ - --- ------ ------ - --- --- -- ----

LDC #: :0-"':>"-tS'Z..F~C1 VALIDATION FINDINGS WORKSHEET Page:.l_ot_\_ 

SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer: 0(<., 
2nd Reviewer: ~ 

METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

P- ase see qualifications below fo'r all questions answered "N". Not applicable questions are identified as "N/A". 

"""'~...,N:.:.:.IA~ Was a matrix spike analyzed for each matrix in this SDG? 

.....!.,.;.:..z-...,N:.:.:.IA~ Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 


of 4 or more, no action was taken. &N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVE~ONLY: 
Y N t:!{6V Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
........... 1n . 	 .,.
~ 	 - ~ .,~~ u .. trl... AruthltA 	 RPn II imit<O\ A. 

Cf/10 w 	 fe. -97LJ -q-,-3 t-L/ /t)a Q Jo. \ ( 7 t.-[ X SP~ \ce) 
/ 

11/l'l w 	 Co. t.....\IC1. ':>~C:, o-?> !VC"J e00a.\ C7 L( x. .;;,9: t e) 
'('(\~ \'10 J <l. 

v 
------------~----- ------- ------- ------	 -------- - ---- -· -· - ---- ------------- - - •-- -- - -- -

Comments:-------------------------------------------------------------------------------------------------------------- 
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LDC #: L.3Y7;z.fY~ 
SDG#: ~ 

METHOD: Trace metals (EPA CLP SOW ILM02.1) 

VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

Page:lof_! 

Reviewer: ~ 
2nd Reviewer: 1L:::::::,...

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~ N/A If analyte concentrations were > SOX the IDL, was an ICP serial dilution analyzed? 

Y N/A Were ICP serial dilution percent differences (%0) .:5.10%? 
Y .~N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

fL~PD~I~j=~~~: --, --:~·r-~~i~z--r-·-:~~;;~=~~=·-· 1~0 Qvgj c~~·~J) I 

Comments:---------------------------------------------------------------------------------------------------------------------

SDIL4C 
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Report# 23452A4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050525 

Sample Identification Collection Date Laboratory Sample Identification 
10058-SW-0 1-U 05/14/2010 L 1 0050525-01 


1 005ER-SW-02-U 05/14/2010 L 1 0050525-03 

10058-SW-03-U 05/15/2010 L 1 0050525-05 


1005ER-SW-04-U 05/15/2010 L 1 0050525-07 

1005ER-SW-05-U 05/16/2010 L 1 0050525-09 

10058-SW-06-U 05/16/2010 L 1 0050525-11 


1 005SWMST019-U 05/15/2010 L 1 0050525-13 

1 005SWMST020-U 05/14/2010 L 1 0050525-19 

1 005SWMST044-U 05/14/2010 L 1 0050525-21 


1005SWMST045-1-U 05/14/2010 L 1 0050525-23 

1 005SWMST045-2-U 05/14/2010 L 1 0050525-25 

1 005SWMST045-3-U 05/14/2010 L 1 0050525-27 

1 005SWMDS025-U 05/15/2010 L 1 0050525-29 

1 005SWMST050-U 05/14/2010 L 1 0050525-31 

1005SWMST057-U 05/14/2010 L 1 0050525-33 

1 005SWMST063-U 05/15/2010 L 1 0050525-35 

1 005SWMST066-U 05/14/2010 L 1 0050525-37 

1005SWMST067-U 05/14/2010 L 1 0050525-39 

1 005SWMST069-U 05/13/2010 L 1 0050525-41 

1 005SWMST143-U 05/15/2010 L 1 0050525-43 


10058-SW-0 1-F 05/14/2010 L 1 0050525-02 

1005ER-SW-02-F 05/14/2010 L 1 0050525-04 

10058-SW-03-F 05/15/2010 L 1 0050525-06 


1 005ER-SW-04-F 05/16/2010 L 1 0050525-08 

1 005ER-SW-05-F 05/16/2010 L 1 0050525-10 
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10058-SW-06-F 05/16/2010 L 1 0050525-12 

1005SWMST019-F 

1005SWMST020-F 

1005SWMST044-F 


1 005SWMST045-1-F 

1005SWMST045-2-F 

1005SWMST045-3-F 

1005SWMDS025-F 

1005SWMST050-F 

1005SWMST057-F 

1005SWMST063-F 

1005SWMST066-F 

1005SWMST067-F 

1005SWMST069-F 

1005SWMST143-F 


1005SWMST019-UMS 

1005SWMST019-UMSD 

1005SWMST019-FMS 


1 005SWMSTO 19-FMSD 


05/15/2010 L 1 0050525-14 

05/14/2010 L 1 0050525-20 

05/14/2010 L 1 0050525-22 

05/14/2010 L 1 0050525-24 

05/14/2010 L 1 0050525-26 

05/14/2010 L 1 0050525-28 

05/15/2010 L 1 0050525-30 

05/14/2010 L 1 0050525-32 

05/14/2010 L 1 0050525-34 

05/15/2010 L 1 0050525-36 

05/14/2010 L 1 0050525-38 

05/14/2010 L 1 0050525-40 

05/13/2010 L 1 0050525-42 

05/15/2010 L 1 0050525-44 

05/15/2010 L 1 0050525-15 

05/15/2010 L 1 0050525-17 

05/15/2010 L 1 0050525-16 

05/15/2010 L 1 0050525-18 


Samples appended with "F" were analyzed for dissolved cadmium 
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Introduction 

This data review covers 44 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1005ER-SW-02-U, 1005ER-SW-04-U, 1005ER-SW-05-U, 1005ER-SW-02-F, 
1005ER-SW-04-F, and 1005ER-SW-05-F were identified as equipment rinsates. No 
metal contaminants were found in these blanks. 

Samples 10058-SW-01-U, 10058-SW-03-U, 10058-SW-06-U, 10058-SW-01-F, 
10058-SW-03-F, and 10058-SW-06-F were identified as source blanks. No metal 
contaminants were found in these blanks. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within theQC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Cadmium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
samples (L 1 0050601-4 7 and L 1 0050654-3) were representative of client's sample matrix. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1 005SWMDS025-U) was less than 50 times the MDLs. 

6V:\LOGIN\MWH\Monsanto\23452A4b _mw4.doc 



X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

7V:\LOGIN\MWH\Monsanto\23452A4b_mw4.doc 



Metals - Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

8V:ILOGIN\MWH\Monsanto\23452A4b_mw4.doc 



Date: 6-3D-IDLDC #:_---'2"'-'3"--'4'""'5-'='2A'-'-4-'-"b"---- VALIDATION COMPLETENESS WORKSHEET 
SDG #:_--'L=---'1=0=05=-=0=5=25=---- Level IV Page:_lof ""L 
Laboratory: Microbac Laboratories. Inc. Reviewer: c..(2.. 

2nd Reviewer:~A 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidaticD Area CcmmeDtsI I I I I 

I. Technical holding times A Sampling dates: _:) t'3-t' /to 
II. Calibration IXC-~('<'\5 \vC'e- A-/A 

Ill. Blanks 
 A 
IV. ICP Interference Check Sample (ICS) Analysis f' 
V. Matrix Spike Analysis sw fV\S/P

;JVI. Duplicate Sample Analys is 

V II. Laboratory Control Samples (LCS) A LC5 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC N /Vc::rtu ~lt lt-z.:ed 
X. ICP Serial Dilution <Sw 
XI. Sample Result Verification A 
XII. Overall Assessment of Data f) 
XIII. Field Duplicates N 
XIV. Field Blanks AJO Sovc-c.e ~\\. = I ),(e, '2-\ ·z..:~ z~. E~-: Z../i S_ Z.:z. 2 

Note: A = Acceptable ND = No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: wo..· 
\ \ -z.. 

1 1 005B-SW-01-U 11 1 005SWMST045-2-U 21 1 005B-SW-01-F 31 1 005SWMST045-2-F 


'2.. '\ ~ 

2 1 005E R-SW-02-U 12 1 005SWMST045-3-U 22 1 005ER-SW-02-F 32 1 005SWMST045-3-F 

\ t)'j t!ls 
3 1 005B-SW-03-U 13~ 1005SWM~25-U 23 

1.. 
1 005B-SW-03-F 33 1005SWM!;1'025-F 


41.- 1 005ER-SW-04-U 14 1 005SWMST050-U 24 1 005ER-SW-04-F 34 1 005SWMST050-F 


5 1 005ER-SW-05-U 15 1 005SWMST057 -U 25 1 005ER-SW-05-F 35 1 005SWMST057 -F 


6 1 005B-SW-06-U 16 1 005SWMST063-U 26 1 005B-SW-06-F 36 1 005SWMST063-F 


7 1 005SWMST019-U 17 1 005SWMST066-U 27 1 005SWMST019-F 37 1 005SWMST066-F 


8 1 005SWMST020-U 18 1 005SWMST067 -U 28 1 005SWMST020-F 38 1 005SWMST067 -F 


9 1 005SWMST044-U 19 1 005SWMST069-U 29 1 005SWMST044-F 39 1 005SWMST069-F 

4; 

10 1 005SWMST045-1-U 20 .... 1005SWMST143-U 30 1005SWMST045-1-F 40'!J 1 005SWMST143-F 

Notes: Samples appended with "F" were analyzed for dissolved cadmium 

23452A4bW.wpd 



LDC #_---'2=3'--'4'-"-5=2A_,_4-'-"b,____ VALIDATION COMPLETENESS WORKSHEET Date: b- X>-10 
SDG #:_---'L=--=1-=0=05=0=5=25=-------- Level IV Page:__dt,t__a_ 
Laboratory: Microbac Laboratories . Inc. Reviewer: cfl.. 

2nd Reviewer:~ 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\ "\_\ 

I I ~alidaticn Area I I Comments I 
I. Technical holding times Sampling dates: 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII . 

IX. 

Calibration 

Blanks 

ICP Interference Check Sample (ICS) Analysis 

Matrix Spike Analysis 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

Internal Standard (ICP-MS) 

Furnace Atomic Absorption QC 

·()v 

/\..0~' 

/' 

\) 

IJV 
av 

C\(\"-" 
, ) 

' 

~ 
X. ICP Serial Dilution 

XL Sample Result Verification ....0 
u
XII. Overall Assessment of Data 	 ~ 
J

XIII . Field Duplicates 

XIV. Field Blanks 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

41 1 005SWMST019-UMS 51 rew\ 61 71 

42 1 005SWMST019-UMSD 52 \ 1.. 62 72 

~ :)43 1 005SWMST019-FMS 53 63 73 

44 1 005SWMST019-FMSD 54 64 74 

45 55 65 75 

46 56 66 76 

47 57 67 77 

48 58 68 78 

49 59 69 79 

50 60 70 80 

Notes: Samples appended with "F" were analyzed for dissolved cadmium 

23452A4bWwpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof_z_ 
SDG#: Reviewer: G<.. 

2nd Reviewer: v-=:..../ 

Method:Metals (EPA SW 846 Method 6010Bn000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
v-All technical holdlna times were met. 

Cooler temoerature criteria was met. v 
II. ICP/MS Tune 

l.,..--~ Were all isotooes in the tuning solution mass resolution within 0.1 amu? 

1--Were %RSD of isotopes in the tuning solution s 5%? ........... 


Ill. Calibration 

Were all instruments calibrated dailv. each set-up time? --1

,...... 

Were the proper number of standards used? ,/" 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- f 
/

120% for mercury) ac limits? 


Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

..,.,.- 1-
Was a method blank associated with everv samole in this SDG? 


Was there contamination in the method blanks? If yes, please see the Blanks 1--
.,./'validation comoleteness worksheet. 

V. ICP Interference Check Sample 
..,.,.- r 

Were ICP Interference check samoles oerformed daily? 


Were the ABsolution percent recoveries (o/oR) with the 80-120% QC limits? c 

VI. Matrix solke/Matrlx spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix In this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v 
MS/OUP. Soil/ Water. 

Were the MSIMSD percent recoveries (o/oR) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike .,.,--
concentration by a factor of 4 or more no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .:: 20% for 
waters and.:: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was ,/"' 
used for samples that were .:: 5X the RL, including when only one of the duplicate 
samole values were < 5X the RL. 

VII. Laboratorv control samples 
,......,

Was an LCS anavlzed for this SDG? 
/

Was an LCS analvzed oer extraction batch? 


Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) 
 ....--within the 80-120% ac limits for water samples and laboratory established ac 
limits for soils? 

MET-SW_2D10.wpd ven;ion 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page: L of 'Z_ 
SDG #-:"""W-.--"'"""@i€7 =-=-,.-,.,..c;; Reviewer: ~ 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
_.. 

If MSA was oerformed was the correlation j;OSfficients > 0.995? 

/
Do all aoolicable analvsies have duolicate ioiections? llevel IV onlvl 

..-
For sample concentrations > RL. are applicable duplicate injection RSD values < / 

20%? ILeveiiVonlvl 


Were analvtical soike recoveries within the 85-115% ac limits? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL /

IIICPl/>100X the MDLCICP/MSl'l 


Were all oercent differences I%Dsl < 10%? I/ 
Was there evidence of negative interference? If yes, professional judgement will be v 

used to oualifv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 
I--" 

Were all the percent recoveries {%R) within the 30-120% (6020)/60-125% (200.8) y/" 

Iof the intensitv of the internal standard in the associated initial calibration? 


.......... 

If the %Rs were outside the criteria was a reanalvsis_tterformed? 

XI. Regional Quality Assurance and Quality Control 

Were performance evaluation CPE) samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. _/'( 
XIV. Field duplicates 

Field duplicate pairs were Identified in this SDG. / 

Target analytes were detected in the field duplicates. / 

XV. Field blanks 

/Field blanks were identified in this SDG. 

Target analytes were detected In the field blanks. / 

MET·SW_2010.wpd version 1.0 
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LDC #: --z._..)'-1C,l...A-4b Page: \ of IVALIDATION FINDINGS WORKSHEET 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reViewer: ~ 

All circled elements are applicable to each sample. 

ISam£!lo 10 IMatrix I Target Analyta Ust (TAL) , 

j-(_Q AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, ~Ag, Na,11, y, Zn, Mo. B, Si, CN·, _ 

,{J.. y() AI, Sb, As, Ba, Be,(cd.)ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, S~; Ag, Na·, 11, V, Zn, Mo, B, Si, CN·, 
.. ~ . ' , _, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; K, Se,Ag, Na,11, V, Zn, Mo, B, Si, CN·, _ 

~~ Yl t.t1... AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, F~. Pb, .Mg, Mn, Hg, Ni, K~ Ag, Na, Tl, V, Zn, Mo, B, Si, CN·. 

~~.lN. AI, Sb, As, Ba, Be,{cd)ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8 ,' Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, A~. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni; K. Se, Ag, Na, Tl, V. Zn. Mo. 8, Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, __ 

AI. Sb, As. Ba. Be. Cd. Ca. Cr. Co. r.u. Fe, Ph, Mo. Mn, Hg, Ni. K. Se. Ag. Na. Tl. V. Zn. Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN·, _ 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, cN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN·, 

AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag, Na. 11. V, Zn, Mo. B. Si. CN·. __ 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN·, 

AI. Sb, As, Ba. Be, Cd. Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Sa, Ag, Na, 11, V, Zn, Mo, B. Si, CN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', __ 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

Analysis Method 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B. Si, CN', __ 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, eN·, 

ICP-MS AI, Sb, As, Ba, Be,~ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K~Ag, Na, 11, V, Zn, Mo. B, Si, eN·, 

GFAA AI, Sb As, Ba, . Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se Ao. Na, 11. V, Zn, Mo, B, Si, CN', 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: "L)'-tSUlib VALIDATION FINDINGS WORKSHEET Page~_o~_ 
SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer: GS.... 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6020/6010nOOO) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

Y ® N/A Were matrix spike percent recoveries (%R) within the control limits o~ If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@)N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
~VEL IV ONLY: 

N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
., ,,n u .. trlv .&........... 0' .. 0' .... RPn II imltco\ A C1 ............. 


LICO')o C:,o \ -4 '1 W'\~ Cd 14~ I - .-:; L) -z:z.. No ~uGt\ Cro()-c/(etJ-t) 

L \ OO?otD c;,4~~ .....,0...~ Cd 7Y. -z... \""3- -zc) '"32- '-{0 Nr"l (\)1 Ja \ (ror. cll''€M::) 

I . - - ------ -- ----- - - ---- ------' . . ---- --- -- --- ---- ----- -----··· --- 

Comments:------------------------------------------------------------------------------------------------------------------- 

MSD.4SW 



LDC #: "'2...')\...15'-,A-L{b VALIDATION FINDINGS WORKSHEET Page:l_ot_l 

SDG #: see_ co..£fL. ICP Serial Dilution Reviewer:~ 
2nd Reviewer: ~ 

METHOD: Trace metals (EPA CLP SOW ILM02.1) 

~~~~ 
VEL IV 

Y N N/A Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

Date Dill 1ted samele ID Mattix Acal!d;e •t,D 11 imitsl Associated Sameles

I \~ I (..'\) I Se I \q. %0 I \ ':>- '2..0~ INo~\ (~;'"'~·~~M1:JL) 

Comments: ______________________________________________________________________________________________________________________ 

SDIL.4C 
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LDC #: <")SV'~ ~ VALIDATION FINDINGS WORKSHEET Page:_L_of~
soG #: seeco~ Initial and Continuing Calibration Calculation Verification Reviewer:__9S, 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

o/oR =Found x100 Where, Found =concentration (In ug/L) of each analyte measured In the analysis of the ICV or CCV solution 
True True =concenlratlon (in ug/L) of each analyte in the JCV or CCV source 

StandardiD 

------

Type of Analysis 

--------- - -

Element Found (ug/L) True (ug/L) I 
Recatc• "a•erf 

%R I
' Rennrte~ 

%R I Acceptable 
(Y/N) 

I 

I 
ICP (Initial calibration) ! 

I 

GFAA (Initial calibration) 

CVAA (Initial calibration) 


ICP (Continuing calibration) 


GFAA (Continuing calibration) 


CVAA (Continuing calibration) 


ICPJMS (Initial calibration) 
~v cd 5),() ~ tOd lOC) v 
s1'1-1{10 ICP/MS (Continuing callballon) 56,0 q7,8' qz_,~ J_CC\J ~o:'L~ Se lf ro ,~r 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: L"l '-tJ<A- Yb VALIDATION FINDINGS WORKSHEET Page:_of_\ 

SDG#:~ Level IV Recalculation Worksheet Reviewer: Of;:.. 
2nd Reviewer: ~ •. 

'"" 
! 
l 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 
-~· 

if 
,~, 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sa-nple and a matrix spike sample were recalculated using the fdlowing formula: 
; 

%R =Found x 100 Where, Found = Concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation, ;~; 

~ Found =SSR (spiked sample result) - SR (sample resUlt). i 
True = Concentration of each analyte In the source. 

t 
A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: ~ 

..'; 

:: 
RPD =!S·OI x 100 Where, S =Ortglna sample concentration 

(S+0)/2 D = Duplicate sample concentration 
f 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDR! . X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result (mgiL) (Instrument Reading x 5) 

I IBacaiCIIIalad 
FoundiS/IJ Trut I D I SDR (~ Acceptable 


SampleiD Type ofAnalysis Element (uftlts~ L ~tu %R/RPD/%D %R/RPD/-JeD (Y/N)
I I 
ICP Interference check :lLS® Se ctCo,o~tL {{)() PfJJ l(_ qe:, Cffo J 

I 
Laboratory ccntrol sample 

I 
ILS> cd (?)I O(o~-:) a.oG:,L--5 tOl \0 I 

Matrix spike (SSR-SR)L-/1 ~e cJ.O') I O,Oh'Z.- ') 0 l. C:, Zl,b 
I 

DuplicateL'\~\.\~ cd O,Of,t1... O,o0oq a.!-iq1 CJ, C)--z..5 
ICP serial dl1ut1on ~ 

\~ se... l.'1LJ ~tL- 7-.o~~/c. Jq,w lC( ~ <6"0 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree tMthin 10.0% of the recalculated results. 

TOTCLC.4SW 



LDC #: (._....,'-\7'"l.A4b VALIDATION FINDINGS WORKSHEET Page:_L_of_\_ 
SDG #:seQ.~ Sample Calculation Verification Reviewer: C~ 

2nd reviewer: '~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N 'A Have results been reported and calculated correctly? 

Y N N 'A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N 'A Are all detection limits below the CRDL? 

Detected analyte results for were recalculated and verified using the f'Nllc.Se./c.J
following equation: 	 : 5£. =Q,4CCO~/L LZ..5)),!{000 -=-o.c::o"3SO ...;r

1

Coneentration = 	 (RO)(fV)(OU) Recalculation· , ) 

Qn.Voi.)(%S) ~ ', ,S.e.. -::~'401~...~:j/'- ['L,S))/,oco=- C!J.OO'?f3QM(f/L 
RD 
FV 
ln. Vol. 
Oil 
o/oS 

= 

= 

Raw data concentration 

~=::=~~l)orwelght(G) 
g~U:1:C:entsollds 

~~ ·. Cd 

3 
Cc\ 

0~ 
. 

~ 

-

__ j 
(9.\ "?'ffi..t.jL1.'2..~?Jj,ooo :.d,ooo)Y7v·~·L 
~· \~CI1~lt..(Z.SDh

IQC() 
, 

SamplelD Analyte 

Reponed

(~qjtrLon ) 
Calculated 

Con.,.ntration 

< ~IL- ) 
AccepUible 

{Y/N) 

7 ·~ C) ,r::xp..c.... (') C)':oo~C£) ';-' 

y<A 	 ~ O,oct~c....O e>.oo:,so 
~p 

~~ Cd 5COJ~41 () ,cXX:Y~~ 1 

3~ ori 0.ttxi~q 0 ooo3C{q y 

RECALC.4S2 



Report# 23452B4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 2B 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050653 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW021-U 05/18/2010 L 10050653-01 

1V:\LOGIN\MWH\Monsanto\23452B4b_mw3.doc 



Introduction 

This data review covers one water sample listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample {ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :::;; 20% for water or :::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 1 0050653 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050653 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050653 

No Sample Data Qualified in this SDG 

7V:\LOGIN\MWH\Monsanto\2345284b_mw3.doc 



' . ~ ' " 

DateG-:0--16 

SDG # L 1 0050653 Level Ill Page:_lof_)_ 
Laboratory: Microbac Laboratories, Inc. Reviewer: c:(2:: 

2nd Reviewer: v-/ 
METHOD: Cd & Se (EPA SW846 Method 6020A) 

LDC # __2=3,_4=5=2=-84-'-'b~-- VALIDATION COMPLETENESS WORKSHEET 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

~alidatico An~a CcrnrneotsI I I I I 

I. Technical holding times 	 /).. Sampling dates: ::,718/\0 
II. Calibration /"!:C." r<"\C::, "\lJf'Q PrJ A 
Ill. Blanks C\ 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Matrix Spike Analysis 	 Pt ('(\~fro ( S!DG-b< L.\DO :,o~bC:,) 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratol)' Control Samples (LCS) A L-C..5 
VIII . Internal Standard (ICP-MS) 	 f\ 
IX. Furnace Atomic Absorption QC 	 tJ !Vow~ \,-z_ed> 
X. ICP Serial Dilution 	 0 C~06 ~ L\OOS6Sb s) 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data f\ 
(1/XIII. Field Duplicates 

(V
XIV. Field Blanks 

Note: 	 A =Acceptable ND =No compounds detected D = Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: . 01\wo... ~ ..__.. 
1 1 005GWMMW021-U 11 (?(3-v 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________ 
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LDC #: l,.-"?-{S1.-(b'-'\D VALIDATION FINDINGS WORKSHEET Page: \ of I 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: t c-...<' 
"' 

All circled elements are applicable to each sample . 

- 1n ... -·· Target Analyta List (TAL) , ' 

( AI, Sb, As, Ba, Be, ~ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, .K. (e)}g. Na, 11, y, Zn, Mo, B, Si, eN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se; Ag: fila; 11, V, Zn, Mo, B, Si, CN', _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; I( Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, .Mg, Mn,.Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn," Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, s; Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,. Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Sl, eN·,_ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na. Tl, V, Zn, Mo. 8, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, __ 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na.. 11, V. Zn. Mo. B. Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, CN', 

AI. Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI. Sb, As. Ba. Be. Cd. Ca. Cr. Co, Cu. Fe, Pb. Mg. Mn. Hg. Ni. K. Se. Ag, Na, 11. V, Zn. Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN·, __ 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Sl, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Sl, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na. 11, V, Zn, Mo, B, Si, eN·, 

Analysts Method 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', __ 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

ICP-MS AI, Sb, As, Sa, Be•. @ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K(S~Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

··• GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, A_g,Na, 11, V, Zn, Mo, 8, Si, eN·, 

Comments: Mercury by CVAA. if performed 
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Report# 23452C4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMMW030-U 

1 005GWMMW009-U 

1 005GWMBW130-U 

1 005GWMBW085-U 

1005GWMBW087-U 

1 005GWMBW028-U 

1 005GWMBW085-F 

1005GWMBW087-F 

1 005GWMBW028-F 

1005GWMBW011-F 


1 005GWMMW009-U-MS 

1 005GWMMW009-U-MSD 


Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Metals by ICPMS SW-846 Method 6020A 

Stage 4 


Microbac Laboratories, Inc. 

L 1 0050667 

Collection Date Laboratory Sample Identification 
05/19/2010 L 10050667-01 

05/19/2010 L 1 0050667-03 

05/18/2010 L 1 0050667-09 

05/19/2010 L 10050667-11 

05/19/2010 L 10050667-13 

05/19/2010 L 10050667-15 

05/19/2010 L 10050667-12 

05/19/2010 L 10050667-14 

05/19/2010 L 10050667-16 

05/18/2010 L 10050667-18 

05/19/2010 L 1 0050667-05 

05/19/2010 L 1 0050667-07 
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium, Lead, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

' 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values < 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Xll(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10050667 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050667 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050667 

No Sample Data Qualified in this SDG 
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Date:6 ..... 3.?--IDLDC #: _ _c2=.::3::...c4c::e:5=2C=4_,_,b,____ VALIDATION COMPLETENESS WORKSHEET 
SDG #_-=-L1.:...;:0:..=0=5-=-06=6"--'7___ Level IV Page:_lof_\_ 
Laboratory: Microbac Laboratories, Inc. Reviewer: cf2

2nd Reviewer: \..c._/ 

METHOD: Cd, Pb & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation find ings worksheets . 

~alidatico Area CommentsI I I I I 

I. Technical holding times 	 Pr_ Sampling dates: SJI ~- 19 II.D 
II. Calibration I ::r:-c..~r<"\c::r\~ Prl.f\ 
Ill. Blanks A 
IV. ICP Interference Check Sample (ICS) Analysis A 
V. Matrix Spike Analysis Pr ('f)SLD 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A- t_CC) 
VIII. 	 Internal Standard (ICP-MS) A 
IX Furnace Atomic Absorption QC tJ /\b-+vbl\7~ 
X. ICP Serial Dilution A 
XI. Sample Result Verification 	 0 

0
XII. Overall Assessment of Data 

XIII. Field Duplicates 	 tl 
tvXIV. Field Blanks 

Note: 	 A =Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: WO....~ 

1 1 005GWMMW030-U 11 1 005GWMMW009-U-MS 21 l?~ 31 

2 1 005GWMMW009-U 12 1 005GWMMW009-U-MSD 22 32 

3 1 005GWMBW130-U 13 23 33 

4 1 005GWMBW085-U 14 24 34 

5 1 005GWMBW087 -U 15 25 35 

6 1 005GWMBW028-U 16 26 36 

7 1 005GWMBW085-F 17 27 37 

8 1005GWMBW087-F 18 28 38 

9 1 005GWMBW028-F 19 29 39 

10 1 005GWMBW011-F 20 30 40 

Notes:________________c_ 
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LDC #: 1_.~~-z_C~ VALIDATION FINDINGS CHECKLIST Page:.2_ot_z._ 
SDG #: E\e.Q...a:veJL.._ Reviewer: G<. 

2nd Reviewer: ._~ 

Meth d o :Metals (EPA SW 846 Method 6010Bn000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holdina times were met. 

Cooler temperature criteria was met. 

.-
..

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s 5%? / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-up time? 

Were the proper number of standards used? 

Were all initial and continuing calibration verification o/oRs within the 90-11 Oo/o (80
120% for mercury) ac limits? 

Were all initial calibration correlation coefficients > 0.995? 

..

..
/ 

1-
... 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 
./ 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

V. ICP Interference Check Sample 

Were ICP Interference check samples performed daily? 

Were the ABsolution oercent recoveries lo/oR) with the 80-120% QC limits? 

,-

-1

VI. Matrix solke!Matrlx soike duolicates 

Were a malrix spike (MS) and duplicate (OUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MSIMSD or 
MS/OUP. Soil/ Water. 

/ 

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

/"' 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, Including when only one of the duplicate 
sample values were < 5X the RL. 

/ 
v 

VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? 

Was an LCS analvzed oer extraction batch? 

/ 
/-Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) 

within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET·SW_2010.wpd version 1.0 



LDC #: '-'~S?..C-fb VALIDATION FINDINGS CHECKLIST Page: t_ of z_ 
SDG #: .W....@i€/'C Reviewer: ~ 

2nd Reviewer: c:::::::::.---

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
,.,.If MSA was oerformed was the correlation coefficients> 0.995? ,.... r 

Do all annlicable analvsies have duolicate iniections? (Level IV onlvl 

rFor sample concentrations > RL, are applicable duplicate injection RSD values < ./ 

20%? tleveiiV onM 


v 
Were anaMical soike recoveries within the 85-115% ac limits? ./ 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL ./'
lnCPV>100X the MDUICP/MSl7 


Were all oercent differences lo/oDsl < 10%? / 


Was there evidence of negative interference? If yes. professional judgement will be /

used to nualifv the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) , 
of the intensiiv of the internal standard in the associated initial calibration? 


............ ~---
If the o/oRs were outside the criteria was a reanalvsis cerformed? 

XI. Regional Quality Assurance and Quality Control 

Were oerformance evaluation (PEl samoles performed? r
./
Were the performance evaluation (PEl samples within the acceptance limits? 

XII. SamiJie Result Verification 

Were Rls adjusted to renect all sample dilutions and dry weight factors applicable 

to level IV validation? 
 ~ 
XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ,--{ 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. 
..~ 

Target analytes were detected in the field duplicates. 
L 

XV. Field blanks 

./"'Field blanks were identified in this SDG. 

I' 
~ 

Taraet analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



LDC #: "2.- ~'1.S7.. C.q~ VALIDATION FINDINGS WORKSHEET Page: \ of I 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: 

All circled elements are applicable to each sample. 

Sample 10 Matrix Target Analyta Ust (TAL) , ' 

i7 
'~'j~to AI, Sb, As, Sa, Be.(Cd':} Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, ~ Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As, Ba, Be.(Ca;}ca, Cr, Co, Cu, Fe,~Mg, Mn, Hg, Ni, K,~_g: Na; Tl,V, Zn, Mo. 8, Si, eN·,_ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; K, Se,Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, _ 


QC\\ I\? AI, Sb, As, Ba, Be,(C"q, Ca, Cr, Co, Cu, F~{Pt) Mg, Mn, .Hg, Ni, ~ Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,· Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, _ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg. Mn,: Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, A~. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K. Se, Ag, Na. 11. V, Zn. Mo. 8, Si, CN', __ 


AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, r.u. Fe, Pb, Mg, Mn. Hg, Ni, K. Se. Ag, Na, TI. V, Zn. Mo. B. Si. CN·. __ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, CN", __ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu,Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN', __ 


AI. Sb. As. Ba. Be. Cd, Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg, Ni. K. Se. Ag, Na. Tl. V. Zn, Mo. B. Si, eN·, __ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, CN·, __ 


AI. Sb, As, Ba, Be. Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN', 
 -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, __ 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, eN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN', __ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN", 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN', 


Analysis Method 


ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 


ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

ICP-MS AI, Sb, As, Ba, Be,(C~ Ca, Cr, Co, Cu, Fe,6. Mg, Mn, Hg, Ni, K, ~ Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn. Mo. 8, Si, eN·, 

Comments: Mercury by CVAA if performed 
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,·~LDC #: -z.:~.52.C y6 VALIDATION FINDINGS WORKSHEET Page:_l_of~ ~-;: 

SDG #: 5e.e_cov€/(_ Initial and Continuing Calibration Calculation Verification Reviewer: QS. 
2nd Reviewer: ~ )

,:j 
. 

~~ 
-
·. 
:·t 
: 

METHOD: Trace Metals {EPA SW 846 Method 6010/6020/7000) · 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x100 Where, Found =concentration (In ug!L) of each analyte measured In the analysis of the ICV or CCV solution 
True 

Standard 10 

:rcJ 

Type of Analysis 


ICP (Initial calibration} 


GFAA (Initial calibration) 


CVAA (Initial calibration) 


ICP {Continuing calibration) 


GFAA (Continuing calibration) 


CVAA (Continuing calibration) 


ICPIMS (Initial calibration) 


ICPIMS {Continuing callbaUon)\,C\]lU·"'i::>\ 

True ::: concentration (In ug/L) of each analyte in the ICV or CCV source 

I Becalclllatad I Beeotte~ 
Acceptable 


Element Found (ug/L) True (ug/L) %R •A,R (Y/N)
I I 

I 

I 

y I~e_ f:J),{ so \()\ lO I 
ILa\ YC1,q 560 qq,Cf> 99,'t ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and assos;iated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: <._~ctS<.CCJ.6 VALIDATION FINDINGS WORKSHEET Page:_lof_\ 

SDG #:~ Level IV Recalculation Worksheet Reviewer: q.s, 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the fdiowing formula: 

%R =Found X 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the malrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte In the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =IS-01 x 100 Where, S =Orlglna sample concentration 
(S+D)/2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = !1-SDRI X 100 Where, I =Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result (mgfL) (Instrument Reading x 5) 

SampleiD Type ofAnalysls Element Fo=~~L Tna I D I SDR P1:1t 
f")c_L-

I Becalc••Jalad

I %R/RPD/%D 

I
I o/oR I RPD I %0 

Acceptable 
(Y/N) 

~0\:) ICP interference check ~ 
'-" 

q"1.t-t~IL IOO~L qt,L! q7.L( 
...___.J 

( 

LL-~ Laboratory ccntrol sample @a (j, 0~10 0,06Z-5 q~." gg~s 

\ \ Matrix spike Cd (SSR-SR) 

o.oS))Cl 0,06~') qy,L_ q'-11~ . 
\171'1 Duplicate I~ o,dJ~?.. (5,~~ ~' '::>3 ~:z__b 
-z_ ICP serial dilution ccl ND NO ttlA 1/4 ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree v.1thin 10.0% of the recalculated results. 
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LDC#:_____ VALIDATION FINDINGS WORKSHEET Page;_L_of_\_ 
SDG#:se.Q~ Sample Calculation Verification Reviewer: r~ 

2nd reviewer:_~...;,._. ___ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N A Have results been reported and calculated correctly? 

Y N N 'A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N 'A Are all detection limits below the CRDL? 

Detected analyte results for _________....::C-.....~d..c.....l...-------- were recalculated and verified using the 
following equation: 

Concentration = 	 CRDliFV!(Oil) 
Qn. Vot.)(%8) 

RD Raw dma coneentratlon 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 
%S Decimal percent solids 

Reponed Calculated 
Conoontratlon ConGOntration AccepraDie 

SampleiD Analyte ( ~ {L- ) ( ~'-) (YIN) 

q Se 6 ~Cil ~ .<'()q I ~ 

C__d 6 ,..._""':>\~ 0 .0<.9D~\~ J_ 
~ 

· RECALC.4S2 



Report# 2345204b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050670 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW032-U 05/20/2010 L 1 0050670-01 
1 005GWMMW033-U 05/20/2010 L 1 0050670-03 

1V:ILOGIN\MWH\Monsanto\23452D4b _mw4.doc 



Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020A ICPMS: Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, 
Lead, Manganese, Nickel, Selenium, Silver, Thallium, Uranium, and Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\2345204b_mw4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\23452D4b_mw4.doc 



-

l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

4V:ILOGIN\MWH1Monsanto123452D4b_mw4.doc 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :.,-; 20% for water or :.,-; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike iD 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 0058-GW -01-F Zinc 127 (75-125) - 22.3 (:<::20) J (all detects) A 
(1 005GWMMWD32-U UJ (all non-delects) 
1 005GWMMWD33-U) 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. lfthe post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

5V:\LOGIN\MWH\Monsanto\2345204b_mw4.doc 
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Cadmium and Zinc results were outside the QC limits; results were not qualified since the 
original sample (1005GWMDS025-U) was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries . 

. XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII( a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10050670 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10050670 1 005GWMMW032-U Matrix spike/Matrix 16, 17Zinc J (all detects) A 
1 005GWMMW033-U spike duplicates (%R) UJ (all non-detects) 

(RPD) 

Metals- Laboratory Blank Data Qualification Summary- SDG L 10050670 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 
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LDC # __2=3=-4=5=2=-04-'-'b=--- VALIDATION COMPLETENESS WORKSHEET Dat"---~--10 
SDG #_--=-L1-'--'0"-"0=5=06.:::...7,__,0e.....___ Level IV Page:_Lof_\ _ 
Laboratory Microbac Laboratories , Inc. Reviewer: OZ..., 

2nd Reviewer: A£'......: 
METHOD: Metals (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area I I Comments 	 I 
I. Technical holding times 	 f\ Sampling dates: srzolto 
II. Calibration I ~U'-r'\S '1UN fA7F-t 

p.
Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis ~ 
~ 

V. Matrix Spike Analysis 	 0\.V N!<)/0 C5a/6~ L l()DSo566} 
/ 

VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A- LL-5 
VIII . Internal Standard (ICP-MS) 	 1\ 
IX. Furnace Atomic Absorption QC tJ jVC)+ u-c.~ l.t'LeJ 

X. 	 ICP Serial Dilution 3vJ C56)6~ L lOo'YJ 56.6)
./ 

XI. Sample Result Verification 	 A 
XII. Overall Assessment of Data 0 
XIII. Field Duplicates 	 tJ 
XIV. Field Blanks AI 


Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: W Q~ 

1 1 005GWMMW032-U 11 ~w 21 31 

" 
2 1 005GWMMW033-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:________________ 

234 5204 bWwpd 



LDC #: 'L..-~L-tSw~~ VALIDATION FINDINGS CHECKLIST Page:_lof---.Z.. 

SDG #: &Q...C91€JL Reviewer: Qe:._ 


2nd Reviewer:~ 

Method:Metals (EPA SW 846 Method 6010Bn000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
r/ t? 

All technical holdina times were met. 
v

/Cooler temperature criteria was met. 

II. ICPIMS Tune 

I/Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

/Were %RSD of isotopes in the tuning solution ~5%? 

Ill. Calibration 
/I'

Were all instruments calibrated dailv, each set-up time? 

./Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /" 
120% for mercury) QC limits? 

/Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
.............


Was a method blank associated with every sample in this SDG? 

V'Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

V. ICP Interference Check Sample 
-7 

Were ICP interference check samoles oerformed dailv? 

/Were the ABsolution oercent recoveries (o/oR) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

SDG? If no, indicate which matrix does not have an associated MS/MSD or t/ 

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for /
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
/

Was an LCS anavlzed for this SOG? 
/Was a_n LCS analyzed oer extract'on batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



--

LDC #: '1.-.--~L-\S1.-o--\b VALIDATION FINDINGS CHECKLIST Page:Lof '2
SDG #: .;:eg._.@I€7C: Reviewer:--$.- / 

2nd Reviewer:-.Lc:::::::" 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorotlon QC 

If MSA was oerformed was the correlation coefficients> 0.995? v 
Do all aoolicable analvsies have duolicate inlections? {Level IV onlv\ 


..... ~ 


For sample concentrations > RL. are applicable duplicate injection RSO values < 

20%? (Level IV onM 


I?..... 
Were analvtical soike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 
I---

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MOL /

I(ICP}!>tOOXJhe MDLCICP/MS\? 


Were aii_PeLcent differences t%0s\ < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be /

used to aualify the_data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /of the intensitv of the internal standard in the associated initial calibration? 


If the %Rs were outside the criteria was a reanalvsis oerformed? / 

XI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 7 
/

Were the pelformance evaluation (PEl samoles within the acceotance limits? 

XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /l 
XIV. Field duplicates 

r-Field duplicate pairs were identified in this SOG. 


/I-
Target analytes were detected in the field duplicates. 

XV. Field blanks 
1

Field blanks were identified in this SOG. ~ 

t"'
Taroet analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 

http:Reviewer:-.Lc


VALIDATION FINDINGS WORKSHEET Page: \ of I 
Sample Specific Element Reference Reviewer~ 

2nd reviewer: I ~ 
0 

All circled elements are applicable to each sample. 

lsametetol Matrix I 	 Target Analvte Ust (TAL), 

\ ~ AI,~ Sa, Be{&9 Ca,@r, Co, q, Fe,f~ Mg(M"il) H_itJi.}K.~Na,& vi)_Mo, B, Si, CN(Q)_- . 	 'J 	

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, S~; Ag: Nii, TI,V, Zn, Mo. B, Si, CN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; K; Se,AIJ, Na, TI, V, Zn, Mo, B, Si, CN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, .Mg, Mn, .Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,' Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na. n, V. Zn, Ma, 8, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, cN·, _ 

AI. Sb. As. Ba. Be, Cd, Ca. Cr. Ca. r.u. Fe, Ph, Mg, Mn. Hg, Ni, K. Se, Ag, Na. n. V, Zn, Mo. B. Si, CN·. -
AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo. B, Si, CN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo. B. Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, cN·, 


AI. Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu. Fe, Pb. Mg. Mn. Hg. Ni. K. Se, Ag, Na, TI. V. Zn, Mo, B. Si, CN·, _ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, __ 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, 8, Si, CN', 


AI. Sb, As. Ba. Be. Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, cN·, _ 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo. 8, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, TI, V, Zn, Mo. 8, Si, CN', 


Analysis Method 


ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo. B, Si, CN', 


ICP Trace AI, Sb. As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN·, 


ICP-MS Al,g A~a. Be,{ca)ca,€,"co, C~Fe,~b)Mg,~~ Hg,~i)K,~e~Na,(-n)v.~ Mo. B, Si, CN·,Qdl
-	 ' 
GFAA AI, Sb As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, M!l. Mn, Hg, Ni, K, Se, Ag, Na, TI. V, Zn, Mo. 8, Si, CN', 

Comments: Mercury by CVAA if performed 

ELEMENT$.4 
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LDC #: --z_~s~p 
SDG#:~ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page 1czi 
Reviewer: / 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6020/601 onOOO) 

.J?J,.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ NIA Was a matrix spike analyzed for each matrix in this SDG? e 

N/A Were matnx sp1ke percent recovenes (%R) w1thm the control hm1ts o 75-125 If the sample concentration exceeded the sprke concentratron by a factor 
of 4 or more, no action was taken. ~ 

Y1'bNtA Were all duplicate sample relative percent differences (RPD) ~ for water samples and ~35% for soil samples? 
~VEL IV ONLY: 

f'l N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

Umd~ I Aaal!!te~~ -SCIC ~ c.'{"\ I~~~ I -..!"!.,. I{'!f,~'"l I'''A\i"........IJ ,Lo~~ ~i6/0
C: :1 oo<;,<;-Gw-m-. II - ------

Comments:------------------------------------------------------------------------------------------------------------------

MSD.4SW 



LOC #: Page:_L_ofL(.__~'-\sL.O-tb VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution Reviewer: 0?SOG#:~ 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010{7000) 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A If analyte concentrations were> SOX the IDL, was an ICP serial dilution analyzed? 

· N~A Were ICP serial dilution percent differences (%0) 510%? 
vG§ Nj. Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 
~LIVONLY: 
(y J(I _ _N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations 

Associated SamDies QuaiHicatlons# Diluted SamDie 10 Matrk Analvte %0 

\0o'1bwN\-n<l'l-z.5--U w Ctd 14 '-() A\\ /lh c0 uo..\ ( < c:;o~ Y""'.'DL) 
1_.~ ~9 .""Z.{) ...\_. 

~ 

~-

Commen~:·-----------------------------------------------------------------------------------------------------------------
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LDC #: <-.-:}vszj)<-6 VALIDATION FINDINGS WORKSHEET Page:_L_of~ 

SDG #: 5e..e_c;~ Initial and Continuing Calibration Calculation Verification Reviewer:__Q:S: 


2nd Reviewer: IL>... __ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

An initial and continuing calibration verification percent recovery (%R} was recalculated for each type of analysis using the following formula: 

%R =EQ!!llit X 100 Where, Found =concentration (In ug/L) of each analyte measured In the analysis of the ICV or CCV solution 
True True =concentration (in ug/L) of each analyte in the ICV or CCV source 

Reca'c•datet! Repnrte~ 
StandardiD Type of Analysis Element Found (ugtL) True (ug/L) I VoR II %R I 

Acceptable 
(Y/N) 

ICP (Initial calibration) 

GFAA (Initial cafibralion) 


CVAA (Initial calibration) 


ICP (Continuing calibration) 


GFAA (Continuing calibration) 


CVAA (Continuing calibration) 


ICP/MS (Initial calibration) 
r:cv so Ljq. <6 ~0 CA~{:; 99,6 y 
ICP/MS (Continuing callbatlon)CO.lct4~{:>'\ u S'L,S so loS lO~ J 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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7LOC #: 'Z..~Y s-z_D c..dJ VALIDATION FINDINGS WORKSHEET Page:_of_\ 

SOG#:~ Level IV Recalculation Worksheet Reviewer: G,s 
2nd Reviewer: ~L~ .....__ 

METHOD: Trace Metals (EPA SW 8461\t1ethod 6010nOOO) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sanple and a matrbc spike sample were recalculated using the fdlowlng formula: 

%R =Found x 100 Where, Found = Concentratlon of each analyte measured in the analysis of the sample. For the matrix spite calculation, 
True Found =SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPO =IS-O! x 100 Where, s =Ortgina sample concentration 
(S+D)/2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = !1-SDRI .X 100 Where, l =Initial Sample Result (mg/L) 

I SDR =Serial DlluUon Result (mg/L) (Instrument Reading x 5) 


Trua I 0 I SDR (~) AcceptableFo=~L-Sample tO Type ofAnalysls Element 'f'1'QIL -JoR/ RPD/%0 ....R I RPD 1-JoD (YIN)
i - L./ICP Interference check _t:-C') '0-_!> f>9 IOL-~1~- l 00 1'-j/L IOL._ tO(_ ( 

Laboratory 001troi sample LCS Ql Q,b(OI~ a, 002-s q~,(., CfQ;{, f 
Matrix spike (SSR-SR)IQ)':><Y'GW'oH:: q b,C:, qb,b~ O,C>f:>cH ~ . 0 (:iZ..S J 
Duplicate~ ~ (j,Qf:,~~ 0, D6_"7_q ~.]f) 3.q7 I 

..,__j./ 
ICP serial dilution 1Cl:f?b~Vl'I\®1..S ('n l.h "k,z._~ !.':>h 'I-Sh 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree V\4thin 10.0% of the recalculated results. 

:< ·, 
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VALIDATION FINDINGS WORKSHEET Page:_l_of_\_ 
Sample Calculation Verification Reviewer:~ / 

2nd reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N 'A Have results been reported and calculated correctly? 


Y N N A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

N N A Are all detection limits below the CRDL? 


Detected analyte results for ----------1.(\__J_______ were recalculated and verified using the 
following equation: 

Concentration = (RO)(fV)(Dill 	 Recalculation: 
On. Voi.}("A.S) 

o,~L.-':Jt;~ lL CtOO rY' L-) -:=. 0 ,o()C)8'1) rflj/L_,
RD Raw delta concentredlon 
FV Final volume (mQ lebO LLLO(I') ~)ln. Vol. = Initial volume (mQ or weight (G) 
Oil Dilution factor 
%S Decimal percent solids 

Reported Calculated 
Conoontratlon Conc;ontration Acceptable 

SampleiD 	 Analyte <'('(\C) I L ) ( f{\qr)L.- ) (YIN) 

\ 	 A~ o.oao~LS C) • OCc<t) \S u 
Cd 0 .000~\5 6-000~)C) I 

Cr- o .ooy'l4 o.oo~--ry I 
~b 0 ,0C0_54Y 6 .C(X)~4LI I 

I'{Y\..f\_ O,O"Z-\(o e>.o-z_lb 
N;. C),C)yz_qq 6 ,(0'1..ctC1 

<S.e_ C. DO\~. 000l~2 
{;\c,y C). 01 b~ 0 ,01~_!2 
\)U (),(}')[_ 70 6.C0~10 ~ 

RECALC.4S2 



Report# 23452E4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050740 

Sample Identification Collection Date Laboratory Sample Identification 
1005GWMMW013-U 05/20/2010 L 10050740-01 


1005GWMBW032-1-U 05/20/2010 L 10050740-07 

1005GWMBW032-2-U 05/20/2010 L 1 0050740-09 

1005GWMBW131-U 05/20/2010 L 10050740-11 

1005GWMBW009-U 05/20/2010 L 10050740-13 

1005GWMBW048-U 05/20/2010 L 10050740-15 


1005GWMBW032-1-F 05/20/2010 L 1 00507 40-08 

1005GWMBW032-2-F 05/20/2010 L10050740-10 

1005GWMBW131-F 05/20/2010 L 10050740-12 

1005GWMBW009-F 05/20/2010 L 10050740-14 

1005GWMBW048-F 05/20/2010 L 10050740-16 


1005GWMMW013-U-MS 05/20/2010 L 1 00507 40-03 

1 005GWMMWO 13-U-MSD 05/20/2010 L 100507 40-05 


Samples appended with "F" were analyzed for dissolved cadmium 

1V:\LOGIN\MWH\Monsanto\23452E4b_mw3.doc 



Introduction 

This data review covers 13 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:ILOGIN\MWH\Monsanto\23452E4b_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:ILOGIN\MWH\Monsanto\23452E4b_mw3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50-150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

4V:\LOGIN\MWH\Monsanto\23452E4b_mw3.doc 



V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Selenium results were outside the QC limits; results were not qualified since the original 
sa.mple (1 005GWMMW035-U) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1005GWMBW048-U) was less than 50 times the MDLs. 

5V:\LOGIN\MWH\Monsanto\23452e4b_mw3.doc 



X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 1 00507 40 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 100507 40 


No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 100507 40 


No Sample Data Qualified in this SDG 

7
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LDC # : _ __,2=-=3'-'4=52=.=E=-..:4=b___ VALIDATION COMPLETENESS WORKSHEET Date:B-~-10 
S DG #: __L=-1~0=0-=-5-=-07;_4'--"0'----- Level Ill Page:_\of_\_ 
Laboratory: Microbac Laboratories. Inc. Reviewer:~ 

2nd Reviewer: ~-\\ 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area I I Comments I 
I. 

II. 

Ill. 

Technical holding times 

Calibration /j:d( f()S'1W 
~ 

Blanks 

Pr 
Pr{A
Pt 

Sampling dates: 5/20/10 

IV. 

V. 

VI. 

ICP Interference Check Sample (ICS) Analysis 

Matrix Spike Analysis 

Duplicate Sample Analysis 

f\ 
'l9.AJ 
N 

\('\2:>/n 
~ 

_, 

VII. Laboratory Control Samples (LCS ) A Ll_S 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC IV No-t v .b \rz.-e.J, 
X. ICP Serial Dilution 10_vJ_ 
XI. Sample Result Verification N 

XII. Overall Assessment of Data ~ 
XIII. Field Duplicates N 
XIV. Field Blanks 

(V 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

IVal dated Samples 
CA)QJR/l 

1 ' 1 005GWMMW013-U 11 1 005GWMBW048-F 21 (Y(?-W 31 

2 1 005GWMBW032-1-U 12 1 005GWMMW013-U-MS 22 32 

3 1 005GWMBW032-2-U 13 1 005GWMMW013-U-MSD 23 33 

4 1005GWMBW131-U 14 24 34 

5 1 005GWMBW009-U 15 25 35 

6 1 005GWMBW048-U 16 26 36 

7 1 005GWMBW032-1-F 17 27 37 

8 1 005GWMBW032-2-F 18 28 38 

9 1 005GWMBW131-F 19 29 39 

10 1 005GWMBW009-F 20 30 40 

Notes: Samples appended with "F" were analyzed for dissolved cadmium 

234 52 Eo4 bW. wpd 



VALIDATION FINDINGS WORKSHEET Page: '\. of I 

Sample Specific Element Reference Reviewer~ 


2nd reviewer: V>-/ 

All circled elements are applicable to each sample. 

SamPle 10 Matrix Target Analyte Ust (TAL) , · 

\ -\I AJ, Sb, As, Ba, Be@ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K,~g. Na,11, y, Zn , Mo, B, Si, CN·, 

Q(l?..\~ AI, Sb, As, Ba, Be,{c<J, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K.~Ag, N~i. 1l,V, Zn. Mo, B, Si, cN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg; Ni; K," Se,Ag, Na, 11, V, Zn, Mo, B. Sl, CN·, _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn, Hg, Ni, K, Se, Ag, Na, TJ, V, Zn, Mo. B. Si, CN·. _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B: Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg. Mn, Hg, Ni; K. Se, Ag, Na, TJ, V. Zn. Mo. 8, Si, eN·. 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI. Sb. As. Ba. Be. Cd, Ca. Cr. Co, Cu. Fe, Ph, Mg. Mn. Hg, Ni. K. Se, Ag. Na. 11. V. Zn. Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V. Zn. Mo. B. Si, cN·, __ 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo. B, Si, cN·, 

AI, Sb, As. Ba. Be, Cd. Ca. Cr. Co, Cu. Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B. Si, cN·. 

AI. Sb. As. Ba. Be. Cd. Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn. Hg. Ni. K. Se. Ag, Na. 11. V. Zn. Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As. Ba. Be. Cd. Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn. Mo, B. Si, CN', 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl; K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

Analysis Method 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN·. 

ICP-MS AI. Sb, As, Ba, Be@ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K~Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

GFAA AI, Sb As, Ba. Be. Cd, Ca, Cr. Co. Cu, Fe, Pb, Mo. Mn Hg, Ni, K. Se AgL Na, 11. V, Zn, Mo. B, Si. CN·, 

Comments: Mercury by CVAA if performed 
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LDC #: (...,~~U:H)) VALIDATION FINDINGS WORKSHEET Page:_l_of \ 

SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer: ~ 
2nd Reviewer: ~ METHOD: Trace metals {EPA SW 846 Method 6020/601 0/7000) 

&ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\f:::()N N/A Was a matrix spike analyzed for each matrix in this SDG? e 
Y @)NtA 	 Were matrix spike percent recoveries (o/oR) within the control limits f 75-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(t) N N/A Were all duplicate sample relative percent differences {RPD) ~ 20% for water samples and ~35% for soil samples? 
~~~~ONLY: 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


MS 	 MSD _R~n.LL imitc\ A, .. .. n., ....0 	 0 
iJ. uc:uu~n 1n M::otriv An,.lvh• '7.--0 ~ -./..., 1 (\ /"'.@ 


ICOCJ<:wfi'~~~ ~ 5e. l<iC:X -z..~~ _dp ~\(7~~ \\e1 

(~ '2 	 ... _/
' -

\.r-" 

Comments:------------------------------------------------------------------------------------------------------------------ 
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LDC#: L-~lSL-f;Lib VALIDATION FINDINGS WORKSHEET Page\ of_l ~ 
SDG#:~ ICP Serial Dilution Reviewer~0?. 

2nd Reviewer:~ 
METHOD: Trace metals (EPA CLP SOW ILM02.1) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A 

y N/A 
Y.11 E./A 
LE'E~ 
Y N I .. -·- .---·--·-·-- .---··- ----~---·- . --- --. -· .. . ·---·--·-··-·... -· ··-· ·--· .-· .---·--·-··-··-· 

__Ot •..#.. ..Date. _Dilut.•rl ..,., tnJa.I.Q. M.atrix An::!~ %D.11. irnitco\ A ;., .~ 

..:-. . 
-1.~ -~-~7 w 5e. I _i,I.Ol -~-Aft\\ _,;) j .6.2.1.0. G_I_J2.1 
\\JW !Vn ~_C.:....fD-,.. .c!12.Ll 

../ 

Comments:---------------------------------------------------------------------------------------------------------------------
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Report# 23452F4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050741 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW035-U 05/21/2010 L 10050741-01 


1 005GWMMW034-1-U 05/21/2010 L 10050741-07 

1 005GWMMW034-2-U 05/21/2010 L 10050741-09 

1 005GWMMW036-U 05/21/2010 L 10050741-11 

1 005GWMMW023-U 05/21/2010 L 10050741-13 


1 005GWMMW035-U-MS 05/21/2010 L 10050741-03 

1 005GWMMW035-U-MSD 05/21/2010 L 10050741-05 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020A ICPMS: Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, 
Lead, Manganese, Nickel, Selenium, Silver, Thallium, Uranium, and Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ::;; 20% for water or ::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 005GWMMW035-U-MS/MSD Manganese -6.41 (75-125) -15.6 (75-125) - J- (all detects) A 
(1005GWMMW035-U R (all non-detects) 
1 005GWMMW034-1-U 
1 005GWMMW034-2-U 
1 005GWMMW036-U) 

1 005GWMMW035-U-MS/MSD Nickel J- (all detects) A71.1 (75-125) 67.5 (75-125) 
(1 005GWMMW035-U UJ (all non-detects) 

1 005GWMMW034-1-U 

1 005GWMMW034-2-U 

1005GWMMW036-U) 


1 005GWMMW035-U-MS/MSD Zinc J (all detects) A
134 (75-125) - 30.7 (S20) 
(1 005GWMMW035-U UJ (all non-detects) 

1005GWMMW034-1-U 

1 005GWMMW034-2-U 

1 005GWMMW036-U) 
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A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Arsenic and Selenium results were outside the QC limits; results were not qualified since 
the original sample (1005GWMBW032-1-F) was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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··· .. 

Metals- Data Qualification Summary- SDG L 10050741 

SDG Sample Analyte Flag AorP Reason Reason Code 

L 10050741 1 005GWMMW035-U 
1 005GWMMW034-1-U 
1 005GWMMW034-2-U 
1005GWMMW036-U 

Manganese J- (all detects) 
R (all non-detects) 

A Matrix spike/Matrix 
spike duplicates (%R) 

16 

L10050741 1 005GWMMW035-U 
1005GWMMW034-1-U 
1 005GWMMW034-2-U 
1 005GWMMW036-U 

Nickel J- (all detects) 
UJ (all non-detects) 

A Matrix spike/Matrix 
spike duplicates (%R) 

16 

L10050741 1 005GWMMW035-U 
1 005GWMMW034-1-U 
1 005GWMMW034-2-U 
1005GWMMW036-U 

Zinc J (all detects) 
UJ (all non-detects) 

A Matrix spike/Matrix 
spike duplicates (%R) 
(RPD) 

16, 17 

Metals- Laboratory Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 1 00507 41 

No Sample Data Qualified in this SDG 
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Date: 1-+-tOLDC #_-'2=3=--4=5=2-=-F4--'-'b=--- VALIDATION COMPLETENESS WORKSHEET 
SDG #: _ _:L=-.:1-=-0-=05:::..o0:....:...7---'-41_,___ Level Ill Page:~of_l_ 
Laboratory: Microbac Laboratories, Inc. Reviewer: o.rt-

2nd Reviewer: , ~ .... 
METHOD: Metals (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

I 
I. 

II. 

Ill. 

I ~alidatio[] Area 

Technical holding times 

Cal ibration /..:C<:..f M".:i\u('l2.
Blanks 

I 
A 

A/A 
A 

I 
Sampling dates: ~/'L-1/ \0 

Comme[]ts I 

IV. 

V. 

ICP Interference Check Sample (ICS) Ana

Matrix Spike Analysis 

lysis A 
-~ r"'=iV 

VI. 

VII. 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

f'l 
A LC'S 

VIII. 

IX. 

X. 

Internal Standard (ICP-MS) 

Furnace Atomic Absorption QC 

ICP Serial Dilution 

A 
;V 

l~v.J 
JVCYr 1,/t-~\1.~ 
C5(06't( t... \COSO/l{0) 

XI. Sample Result Verification N 

XII. 

XIII . 

XIV . 

Overall Assessment of Data 

Field Duplicates 

Field Blanks 

A
N 
(V 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples: \..IJ~ ~ 

1 1 005GWMMW035-U 11 21 ~(>:)vJ 31 

2 1 005GWMMW034-1 -U 12 22 32 

3 1 005GWMMW034-2-U 13 23 33 

4 1 005GWMMW036-U 14 24 34 

5 1 005GWMMW023-U 15 25 35 

6 1 005GWMMW035-U-MS 16 26 36 

7 1 005GWMMW035-U-MSD 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:________________ 

23452F4bWwpd 
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VALIDATION FINDINGS WORKSHEET Page:_i__ot~ 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer:_\:iC:7_-=-

All circled elements are applicable to each sample. 

Samnle ID MatriY Tarnet Analvte I i!::t ITAI \ 

\-·'1 AI ,~)Ba, Be,{Cd)cc(. Cr, Co, c-uJFe~ Mg,{M;;) Hg , ~JK,C,M, Na/ii:)V, ~Mo, B, Si , CN-, (LJ) 
~ AI, " · Ba, Be,/Cch Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Q;q, Na, Tl, V, ~ Mo, B, Si, eN·, 

IQC_'-~1 AI ,~, Ba, Be ,~ Ca,(Cr Co c-;J}Fe,fpf), Mg.lfVio, Hg,Q, K,~ - -....... ~ - Nai:IL V,~ Mo, B, Si, CN.(U)-
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si , eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag , Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni , K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd , Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, M_g, Mn, Hg , Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mg_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg , Mn, Hg, Ni, K, Se, Ag , Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si , CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn , Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mg , Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn , Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn , Hg, Ni, K, Se, Ag , Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, Hg , Ni , K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN-, 

.dn,.lv"'i"' u. 

ICP AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, eN-, 

ICP Trace AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni , K, Se, Ag, Na, Tl , V, Zn , Mo, B, Si, CN·, 

ICP-MS AI , Cb.~a. Be,Ccdl Ca,Cr, Co, CWFe.-'JM_g,[Mn, Hg ,~K.~a. Qv.~ 
- - '--"'" ......___, ..... '-.J 

Mo, B, Si, eN-cO) 

GFAA Al~C:::h A.<:. l=l<> l=lo Crl Cl'l__r.r r.n r.1 _FA Ph Mn Mn Hn Ni K ~A An N::~ Tl \1 7n Mn R ~i r.N-

Comments: Mercury by CVAA if performed 
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LDC #: '2...-':>\..\ SC..,f ~,.,~ VALIDATION FINDINGS WORKSHEET Page:_lof_\_ 

SDG#: G-2~ ~ Matrix Spike/Matrix Spike Duplicates Reviewer: Cf2... 
2nd Reviewer: ~ 

METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
rClt N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

y(B) N/A Were matrix spike percent recoveries (%R) within the control limits~ If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. r-=:) 

Y ® N/A Were all duplicate sample relative percent differences (RPD)~ for water samples and .:::_35% for soil samples? 

LEVE~~NLY: 
Y N Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

--- - --- ··· - · -·· - ------

MS MSD 
tt M~/M~n In M"triY An,.lvt.. ., ... ., ... I::!Pn II irnitco\ A~~- ;.,.+orl <::.,.rnnloco n ...,.1 · • • 

(0// l.....J \"(\,...., -1:. -" .L.I \ -\~.'=' J-LJ ~-1~/ft (I') 
N~ I I I ~1.~ I 'J- {U"J"/ft J.. 
L-A \~Y ~0.1 ~ ::r I u:r /f>J C.I~J n) 
se... I"'~ '-~t;, ~A\\ JVo Q.J o.. \ (7Ll"s6 teo\ 

" J 
-

::·::~: : ~; 

Comments: ~ ~d~a,t; ~e. cm,~)e .. 
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LDC#: (._~~~"'Z..r"ib VALIDATION FINDINGS WORKSHEET Page: \ of \ t 

SDG#: 5e!L~ ICP Serial Dilution Reviewer~cf2.-
2nd Reviewer: ·~· 

METHOD: Trace metals (EPA CLP SOW ILM02.1) .. 
:~ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". : 

Y....:......,,a,.:.......:...:N=/A..:.. If analyte concentrations were > SOX the IDL, was ~serial dilution analyzed? .. 
Y N/A Were ICP serial dilution percent differences (%0) ~· ; 

Y N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. : 
LEVEL IV ONLY: :~ 

• • ,. li' •• I .. .. --·- .---·--·-·-- .---··- ----~::: ...--·-. --- -- ... -· . - .·---·--·-··-· ... -· ..._. ·--· .-· .---·--·-··-· ·-· 
:II) I I I I I I 
,., 

: n ..... n;~o,.....~ .,,...,,.,,,. 1n u ...rlv An<>lufA D/.n II irnitc:\ .. C! . ........... n .. ·~ . 
 y 

1co':>GwY""e~-c \-~ w As t.--Y\.00 \J-1: 1\h O~ h \ (<.5o)( rVYOL) 
_,,..,/7\ .A .-,JGSOOW.c..\CCf:>o"7~o) se (-H\ J I'-' C I 'l5 .I/;-~ 
\l •CX'd 

Comments: ______________________________________________________________________________________________________________________ 
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Report# 23452G4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 100507 42 

Sample Identification Collection Date Laboratory Sample Identification 
1005GWM8W135-U 05/21/2010 L 10050742-01 

1005GWM8W006-U 05/21/2010 L 10050742-03 

1005GWM8W027-U 05/21/2010 L 100507 42-05 

1005GWMW-.16A-U 05/21/2010 L 10050742-09 

1005GWMMW022-U 05/22/2010 L 10050742-11 

1005GWMW-15A-U 05/22/2010 L 10050742-17 


10058-GW-0 1-U 05/23/2010 L 10050742-19 

1005ER-GW-01-U 05/23/2010 L 10050742-21 

1 005ER-GW-02-U 05/23/2010 L 1 00507 42-23 


1 005GWMMW01 0-U 05/23/2010 L 100507 42-25 

1005GWM8W135-F 05/21/2010 L 10050742-02 

1005GWM8W006-F 05/21/2010 L 100507 42-04 

1005GWM8W027-F 05/21/2010 L 1 00507 42-06 

1005GWM8W099-F 05/23/2010 L 10050742-08 


1005GWMMW022-U-MS 05/22/2010 L 10050742-13 

1005GWMMW022-U-MSD 05/22/2010 L 10050742-15 

1 005GWMMW01 0-U-MS 05/23/2010 L 100507 42-27 


1 005GWMMW01 0-U-MSD 05/23/2010 L 100507 42-29 


,,, 

1V:\LOGIN\MWH\Monsanto\23452G4b_mw3.doc 
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Introduction 

This data review covers 18 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\23452G4b_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\23452G4b_mw3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1005ER-GW-01-U and 1005ER-GW-02-U were identified as equipment rinsates. 
No metal contaminants were found in these blanks. 

Sample 10058-GW-01-U was identified as a source blank. No metal contaminants were 
found in this blank. 

4V:\LOGIN\MWH\Monsantoi23452G4b_mw3.doc 



V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-pointofthe calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J ' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

5V:\LOGIN\MWH\Monsanto\23452G4b_mw3.doc 



XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6V:\LOGIN\MWH\Monsanto\23452G4b_mw3.doc 
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:_::::Metals - Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

•· •_,__,_•.·.:·: •-r • 
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Date: 7-/r /QLDC #: _ _,2=3~4=5=2G=4...:..:b"----- VALIDATION COMPLETENESS WORKSHEET 
SDG # _ _,L"--'1-"-0=05=0'-'-7-"-'42=------ Level Ill Page:_lof_1 
Laboratory: Microbac Laboratories , Inc. Reviewer: C(Z

2nd Reviewer: \/\. ,/ 
METHOD: Cd & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioD Area I I CornrneDts 	 I 
I. Technical holding times 	 Pr Sampling dates: ~'7.--1- (._::, /10 
II. Calibration !.:r:cQ ~'::> 'IU'"€. A-/(1
Ill . Blanks A 

IV. ICP Interference Check Sample (ICS) Analysis A 
V. Matrix Spike Analysis 12>A MS/P 


(\/VI. Duplicate Sample Analysis 

V II. Laboratory Control Samples (LCS) ~ t-cS 
VIII. Internal Standard (ICP-MS) A 

IX. Furnace Atomic Absorption QC 	 tJ AJo+vbliL-.eQ 
X. ICP Serial Dilution A
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 0 

XIII. Field Duplicates 	 A)_ 
XIV. Field Blanks 	 tJ_f) Sov(~ ~\" ':. 7 ~~=-15 .q 

Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· . ufo 

1 
{1\e, 

1 005GVV&NIW135-U 11 1005GWMBW135-F 21 Q~W 31 

2 1005GWMBW006-U 12 1005GWMBW006-F 22 32 

3 1005GWMBW027-U 13 1005GWMBW027-F 23 33 

4 1 005GWMW-16A-U 14 1005GWMBW099-F 24 34 

5 1 005GWMMW022-U 15 1 005GWMMW022-U-MS 25 35 

6 1 005GWMW-15A-U 16 1005GWMMW022-U-MSD 26 36 

7 10058-GW-01-U 17 1 005GWMMW01 0-U-MS 27 37 

8 1 005E R-GW-0 1-U 18 1 005GWMMW01 0-U-MSD 28 38 

9 1 OOSER-GW-02-U 19 29 39 

10 1005GW~01 0-U 20 30 40 

Notes:________________ 

234 52G4bW.wpd 

http:AJo+vbliL-.eQ


l. _of_\_ LDC #: '2-.:HS1-G<-lb VALIDATION FINDINGS WORKSHEET Page:_

SDG#:~ Sample Specific Element Reference Reviewer: ct:--
2nd reviewer: ,~ 

All circled elements are applicable to each sample. 

.....SamnJA In M~triY ... An~lvtA I id ITAI\ 

\- \L\ AI , Sb, As, Ba, Be,(c:;} Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Q. AQ, Na, Tl, V, Zn, Mo, B, Si, CN·,-
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

lor~I'Y\Cb AI, Sb, As, Ba, Be,{2~ , Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, ~(s1. AQ, Na, Tl , V, Zn, Mo, B, Si, eN·, 
'-' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni , K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, eu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd , Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, er, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, er, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

An::.lv~i~ ... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP Trace Ai, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn , Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, tC\1. Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, KfS), Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

I~FAA AL _Sh llc: R<> Ro rr1 r,. rr rn r, l=o Dh Mn ~An ~n 1\li I< C::o An 1\l<:> Tl \1 7n Mn R C::i rl\l· 

Comments: Mercury by CVAA if performed 
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Report# 23452H4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 


Sample Identification 

1005GWMBW152-U 

1005GWMMW007-U 

1 005GWMBW152-F 


1 005GWMBW007 -U-MS 

1 005GWMBW007 -U-MSD 


Monsanto, P4 Production LLC 

July 6, 2010 

Water 

Metals by ICPMS SW-846 Method 6020A 

Stage 28 


Microbac Laboratories, Inc. 

L 10050784 


Collection Date Laboratory Sample Identification 

05/24/2010 L 10050784-01 

05/25/2010 L 1 0050784-03 

05/24/2010 L 10050784-02 

05/25/2010 L 10050784-05 

05/25/2010 L 1 0050784-07 


1
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Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:-:;; 20% for water or :-:;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Xll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 
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LDC #_--'2=3"---4=5=2H:....:.4...:...:b=--- VALIDATION COMPLETENESS WORKSHEET Date: 7~ J --10 
SDG #:_---=-L1_,__,0"-"0=5=07.:....:8,__4,____ Level Ill Page:_\of_L 
Laboratory: Microbac Laboratories. Inc. Reviewer: cf2

2nd Reviewer: \.f".....; 

METHOD: Cd & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Validatico Area I I Ccmmeots 	 I 
I. Technical holding times 	 A Sampling dates: ?/'Z"{-'L?/10 
II. Calibration /U~~~~~ A/A

A-tIll. Blanks 

IV. ICP Interference Check Sample (ICS) Analys is A 

v Matrix Spike Analysis Jd rf'~JS? 

VI. Duplicate Sample Analysis 	 I\)_ 
VII. Laboratory Control Samples (LCS) Pr LL~ 
VIII. 	 Internal Standard (ICP-MS) f1 
IX Furnace Atomic Absorption QC II Nch- v c: \i"L€.6 
X. ICP Serial Dilution 	 ~ 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data Pr 
XIII . Field Duplicates 	 rJ. 

(\/XIV. Field Blanks 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples: WOt.~ 

1 1 005GWMBW152-U 11 ~v 21 31 

2 1005GWMMW007-U 12 22 32 

3 1005GWMBW152-F 13 23 33 

4 1 005GWMBW007-U-MS 14 24 34 

5 1005GWMBW007-U-MSD 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________ 

234 52H4bWwpd 



(_,..,\{)2 t+l(_b
LDC#:____ VALIDATION FINDINGS WORKSHEET Page: l of I 
SDG#:~ Sample Specific Element Reference Reviewer~ 

2nd reviewer: k>-7 

All circled elements are applicable to each sample. 

lsamele rol Matrix I Tar~et Analvte list ITAU, · 

\-) AI, Sb, As, Ba, Be,@0ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K.~ Ag, Na, 11, y, Zn, Mo. B, Si, eN·,_ 

oc._~'-JS AI, Sb, As, Ba, Be,fcl)ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,@Ag; Na; 11,V, Zn, Mo, B, Si, CN', 
./ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Nl; I( Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Ba, Cd, Ca, Cr, Co, Cu, Fa, Pb, .Mg, Mn, Hg, Ni," K, Se, Ag, Na, 11, V, Zn, Mo. 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,' Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B: Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Nl; K, Se, Ag, Na, 11, V, Zn, Mo. B. Si, CN'. _ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI. Sb, As. Ba. Be. Cd, Ca. Cr. Co, Cu. Fe, Ph, Mg, Mn, Hg, Ni, K. Se, Ag, Na. 11. V, Zn. Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu,Fe; Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, eN·, __ 

AI. Sb, As. Ba. Be. Cd, Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn, Hg. Ni. K. Se. Ag, Na, 11. V, Zn, Mo. B. Si, eN·. __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI. Sb, As. Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sl, CN·, __ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl, K, Se, Ag, Na, 11, V, Zn, Mo, B, Sl, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 

Analysis Method 


ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo. B, Si, CN', 
 -
ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, Zn, Mo, B, Si, CN', 


ICP-MS AI, Sb, As, Ba, Be,~~ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, @Ag, Na, 11, V, Zn, Mo, B, Si, eN·, __ 


GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb Mo. Mn, Hg, Ni, K, Se Aq, Na, 11, V, Zn, Mo, B, Si, eN·, 


Comments: Mercury by CVAA if performed 
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Report# 23452D4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050670 

Sample Identification 
1 005GWMMW032-U 
1 005GWMMW033-U 

Collection Date L
05/20/2010 
05/20/2010 

aboratory Sample Identification 
L 1 0050670-01 
L 1 0050670-03 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 7470A: Mercury. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\23452D4e_mw4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of rel inquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as appl icable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or ::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury - Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

Mercury - Laboratory Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

Mercury - Field Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 
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LDC #:_-'2=3"-'4=5=20=-4-'-'e,____ VALIDATION COMPLETENESS WORKSHEET Date:G-~tO 
SDG #:_ _,L=--=1=0=05=0=6-'-'70"-------- Level IV Page:~of_1_ 
Laboratory: Microbac Laboratories. Inc. Reviewer: C:(2

2nd Reviewer: '~ 
METHOD: Mercury (EPA SW846 Method 7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area I I Comments 	 I 
I. Technical holding times 	 Sampling dates: A 	 ~J?rJ/1 0 
II. Calibration 0 

Ill. Blanks A 


;vIV. ICP Interference Check Sample (ICS) Analysis 

-f ·'\~\'C; """~!~~-\~~ ,...Jazf<\5/D >~ :>ee.~\o&vV. Matrix Spike Analysis /fiA 	
" 

VI. Duplicate Sample Analysis 	 tJ ~ 
VII. Laboratory Control Samples (LCS) {+ L-C..5> 
VIII. Internal Standard (ICP-MS) N No-tv b: kl.:·e..b 
IX. Furnace Atomic Absorption QC N ~ 
X ICP Serial Dilution N 

XI Sample Result Verification 	 A 
XII. Overall Assessment of Data 0 

XIII . Field Duplicates 	 N 

NXIV. Field Blanks 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples Wo.__~ 

1 1005GWMMW032-U 11 ~~w 21 31 

2 1005GWMMW033-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

-t.i'-t--------Notes : _____fl'~s{t--'0 ___,(~L-_\_ro_So_f>___:~'--"7_--=-('C)(\=-=-~c"'-'-\i....,e:...uC\......# 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof-' z_ 
SDG#: Reviewer: G<. 

2nd Reviewer: ~ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Yes No NA Findings/CommentsValidation Area 

I. Technical holding times 
/

All technical holdina times were met. 

\....- v 
Cooler temperature criteria was met. 

II. ICP/MS Tune 
r.,./ 

Were all isotopes in the tunina solution mass resolution within 0.1 amu? 

vWere %RSD of isotopes in the tuning solution ;;5%7 t,.. 

Ill. Calibration 
/

Were all instruments calibrated daily, each set-up time? 
/

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /t' 
120% for mercury) ac limits? 

/
Were all initial calibration correlation coefficients > 0.9957 

IV. Blanks 

Was a method blank associated with every samole in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks /validation completeness worksheet 

V. ICP Interference Check SamDie 
/

Were ICP Interference check samples oerformed dailv? 

/Were the AB solution oercent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix soike duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

SDG? If no, indicate which matrix does not have an associated MS/MSD or _.. f-
MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration bv a factor of 4 or more no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for :...--
waters and~ 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was ./ 


used for samples that were ~ 5X the RL, including when only one of the duplicate 

sample values were < 5X the RL. 


VII. Laboratory control samples 
~ Was an LCS anaytzed for this SDG? 

/Was an LCS analvzed oar extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
within the 80-120% ac limits for water samples and laboratory established ac 
limits for soils? 

MET·SW_2010.wpd version 1.0 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:LofZ....
SDG #·.-~=-~a;a;=-::;onor-c;:- Reviewer: ~ 

2nd Reviewer: ~ 

Yes No NA Findings/CommentsValidation Area 

VIII. Furnace Atomic Absorption QC 
,/ 7 

[It MSA was oerformed was the correlation coefficients> 0.995? ..,
/Do all aoolicable analvsies have duolicate iniections? /Level IV onlvl 

.,..., 
For sample concentrations > RL, are applicable duplicate injection RSD values < /
20%? (Level IV onlvl 

/Were analYtical soike recoveries within the 85-115% OC limits? 

IX. ICP Serial Dilution 

vWas an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL v
ltiCP\/>100X the MDLtiCP/MSl? 


Were all oercent differences I%Dsl < 10%? / 

v 

Was there evidence of negative interference? If yes, professional judgement will be /

used to aualifv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (o/oR) within the 30-120% (6020)/6Q-125% (200.8) ........... ~-
'of the intensiiv of the internal standard in the associated initial calibration? 
 v 
If the o/oRs were outside the criteria was a reanalvsis oerformed? / 

XI. Regional Qualitv Assurance and Qualitv Control 
/Were oerformance evaluation (PEl samoles oerformed? 


Were the oerformance evaluation (PEl samoles within the acceptance limits? / 

XII. SamlJie Result Verification 

Were RLs adjusted to renect all sample dUutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XIV. Field duplicates 

/'Field duplicate pairs were identified in this SDG. 

Target analytes were detected In the field duplicates. / 

XV. Field blanks 

/Field blanks were identified in this SDG. v 
Tamet analvtes were detected in the field blanks. / 
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Loc #: z-;Ys'-TJY-<: VALIDATION FINDINGS WORKSHEET 	 Page: L of ) 

SDG #: 5ee_cov€/L_ Initial and Continuing Calibration Calculation Verification Reviewer~-
2nd Reviewer: ~· 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found X 100 Where, Found =concentration (In ug!L) of each analyte measured In the analysis of the ICV or CCV solutionTru_e__ 
True =concentration (In ug!L) of each analyte in the ICV or CCV source 

Reca•c•"a••rt Rennrte~ 
Acceptable 


StandardlD Type of Analysis Element Found (ug/L) True (ug/L) ~.R ~.R (Y/N)
I 	 II I 
: 	 ICP (Initial calibration) 

GFM (Initial calibration) 

CVM (Initial calibration) --rev 	 \+S1 L..tL. -z_ 10~ lOb ~ 
( 

ICP {Continuing calibration) 

GFM (Continuing calibration} 

CVAA (Continuing calibration}CC\Jca>tC'i) 	 1-+cc~0 O,CO\~C( G,CxrL ql{ -5 qL( ,5 y 
_/ 

ICPIMS (initial calibration) 


ICP/MS (Continuing callbatlon) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and assopiated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: -z_.7j-{ S-zDL/c_ VALIDATION FINDINGS WORKSHEET Page:_of_\ 

SDG#:~ Level IV Recalculation Worksheet Reviewer:~ 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sanple and a matrix spike sample were recalculated using the fdlowing formula: 

%R =Found X 100 Where, Found = ConcentraUon of each analyte measured In the analysis of the sample. For the matrix spite calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte In the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =!S-Ol x 100 Where, S =Orlglna sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = !1-SOR! X 100 Where, I = Initial Sample Result (mg/L) 
I SOR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I 
SampleiD 

I 
Type of Analysis 

I I 
Element 

I 
F~=~[L- True/0/SD~ 

I I ( 
I B&CIICIIIalad 

%R/RPD/%D 

~ Elagodad 

~.RIRP0/%0 

II 
Acceptable 

(YIN) 

I 
I 

..., 

N ICP interference check 

LLS Laboratory centro! sample ~ 0-ctH~() C),crJ-Ia) l 03' L02) y 
N Matrix spike 

J 
(SSR-SR) 

;V Duplicate 

N ICP serial dilution 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree v.;thin 10.0% of the recalculated results. 
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we#: 1.--~'J~9-\.e. VAUDATION FINDINGS WORKSHEET Page;_L_of_\_ 

SDG#:se.Q~ Sample Calculation Verification Re~ewer: C~/
2nd reVJewer:.__-i.c~r-/___ 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N 'A Have results been reported and calculated correctly? 

Y N N 'A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
N N 'A Are all detection limits below the CRDL? 

Detected analyte results for -------------------- were recalculated and verified using the 
following equation: 

Concentration= (RD)(f'I)(OIIJ Recalculation: 
On. Vol.)(o/oS) 

RD Raw data concentration 
FV Final volume (ml) 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 
%S Decimal p!M'cent solids 

Reported Calculated 
Conoonlrotlon ConGenlrDtion All(;eptaDie 

SamplelD Analyte ( ) ( ) (YIN) 

RECALC.4S2 



Report# 23452F4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050741 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW035-U 05/21/2010 L 10050741-01 

1 005GWMMW034-1-U 05/21/2010 L 10050741-07 
1 005GWMMW034-2-U 05/21/2010 L 10050741-09 
1 005GWMMW036-U 05/21/2010 L 10050741-11 

1 005GWMMW035-U-MS 05/21/2010 L 10050741-03 
1 005GWMMW035-U-MSD 05/21/2010 L 10050741-05 
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Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 7470A: Mercury. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J ' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Mercury - Laboratory Blank Data Qualification Summary - SDG L 100507 41 


No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG L 10050741 


No Sample Data Qualified in this SDG 

6
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LDC # _ _;2=3,__4=5=2,_F4-'-'e"----- VALIDATION COMPLETENESS WORKSHEET Date:{--/~ 16 
S DG #:_---'L"'-'1~0=05=0"-'-7_,_4_,__1__ Level Ill Page1._oL 
Laboratory: Microbac Laboratories. Inc. Reviewer:~ 

2nd Reviewer: \ ~ 
METHOD: Mercury (EPA SW846 Method 7470A) 

The samples listed below were reviewed for each of the following validation areas . Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioD Area I I CommeDts I 
I. Technical holding times .P. Sampling dates: t:)/7_1/ID 
II . Calibration A 
Ill. Blanks f1 
IV. ICP Interference Check Sample (ICS) Analysis j'J 
V. 

VI. 

Matrix Spike Analysis 

Duplicate Sample Analysis 

~ 
;J 

-rrr~/ro. 
VII . Laboratory Control Samples (LCS) '0r t--tS 
VIII. Internal Standard (ICP-MS) tJ. N()i J~c. ,'', c_.e_d) 

IX. Furnace Atomic Absorption QC f\1 }/ 

X. ICP Serial Dilution tJ 
XI. Sample Result Verification N 

XII . Overall Assessment of Data ~ 
XIII . 

XIV. 

Field Duplicates 

Field Blanks 

/'1..
fl 

Note: 	 A =Acceptable NO = No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB = Field blank EB = Equipment blank 

Validated Samples 

1 1 005GWMMW035-U 11 ~~w 21 31 

2 1 005GWMMW034-1-U 12 22 32 

3 1 005GWMMW034-2-U 13 23 33 

4 1 005GWMMW036-U 14 24 34 

5 1 005GWMMW035-U-MS 15 25 35 

6 1 005GWMMW035-U-MS D 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________________________________________________________________ 

23452F4eW.wpd 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23452 


Wet Chemistry 



Report# 23452A6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050525 

Sample Identification Collection Date Laboratory Sample Identification 
10058-SW-01-U 05/14/2010 L 10050525-01 


1005ER-SW-02-U 05/14/2010 L 1 0050525-03 

10058-SW-03-U 05/15/2010 L 1 0050525-05 


1005ER-SW-04-U 05/15/2010 L 1 0050525-07 

1 005ER-SW-05-U 05/16/2010 L 1 0050525-09 

10058-SW-06-U 05/16/2010 L 1 0050525-11 


1 005SWMST019-U 05/15/2010 L 1 0050525-13 

1 005SWMST020-U 05/14/2010 L 1 0050525-19 

1 005SWMST044-U 05/14/2010 L 1 0050525-21 


1 005SWMST045-1-U 05/14/2010 L 1 0050525-23 

1 005SWMST045-2-U 05/14/2010 L 1 0050525-25 

1 005SWMST045-3-U 05/14/2010 L 1 0050525-27 

1 005SWMDS025-U 05/15/2010 L 1 0050525-29 

1 005SWMST050-U 05/14/2010 L 1 0050525-31 

1005SWMST057-U 05/14/2010 L 1 0050525-33 

1 005SWMST063-U 05/15/2010 L 1 0050525-35 

1 005SWMST066-U 05/14/2010 L 10050525-37 

1005SWMST067-U 05/14/2010 L 1 0050525-39 

1 005SWMST069-U 05/13/2010 L 1 0050525-41 

1 005SWMST143-U 05/15/2010 L 1 0050525-43 


10058-SW-01-F 05/14/2010 L 1 0050525-02 

1005ER-SW-02-F 05/14/2010 L 1 0050525-04 

10058-SW-03-F 05/15/2010 L 1 0050525-06 


1 005ER-SW-04-F 05/16/2010 L 1 0050525-08 

1 005ER-SW-05-F 05/16/2010 L 1 0050525-1 0 
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10058-SW-06-F 05/16/2010 L 1 0050525-12 

1 005SWMST019-F 

1 005SWMST020-F 

1 005SWMST044-F 


1 005SWMST045-1-F 

1 005SWMST045-1-FDL 


1 005SWMST045-2-F 

1 005SWMST045-2-FDL 


1 005SWMST045-3-F 

1 005SWMST045-3-FDL 


1 005SWMDS025-F 

1 005SWMST050-F 

1005SWMST057-F 

1 005SWMST063-F 

1 005SWMST066-F 

1005SWMST067-F 

1 005SWMST069-F 

1005SWMST143-F 


1 005SWMSTO 19-UMS 

1 005SWMST019-UMSD 

1 005SWMST019-FMS 


1 005SWMST019-FMSD 

1 005SWMST019-FDUP 

1005SWMST067-FDUP 

1 005SWMST063-U DUP 


10058-SW-03-URE 


05/15/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/14/2010 
05/15/2010 
05/14/2010 
05/14/2010 
05/15/2010 
05/14/2010 
05/14/2010 
05/13/2010 
05/15/2010 
05/15/2010 
05/15/2010 
05/15/2010 
05/15/2010 
05/15/2010 
05/14/2010 
05/15/2010 
05/15/2010 

L 1 0050525-14 

L 1 0050525-20 

L 1 0050525-22 

L 1 0050525-24 


L 1 0050525-24DL 

L 1 0050525-26 


L 1 0050525-26DL 

L 1 0050525-28 


L 1 0050525-28DL 

L 1 0050525-30 

L 1 0050525-32 

L 1 0050525-34 

L 1 0050525-36 

L 1 0050525-38 

L 1 0050525-40 

L 1 0050525-42 

L 1 0050525-44 

L 1 0050525-15 

L 1 0050525-17 

L 1 0050525-16 

L 1 0050525-18 


L 10050525-14DUP 

L 1 0050525-40DUP 

L 1 0050525-35DUP 

L 1 0050525-05RE 
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Introduction 

This data review covers 51 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness, 
and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 
160.1, and 6 months for method 23408) were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

10058-SW-03-URE Total dissolved solids 54 days 7 days J- (all detects) A 
UJ (all non-detects) 

Based on professional judgment, total dissolved solids for sample 1 0058-SW-01-URE was 
not rejected because the concentration should not decrease due to the nature of the 
analyte. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix ·as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1005ER-SW-02-U, 1005ER-SW-04-U, 1005ER-SW-05-U, 1005ER-SW-02-F, 
1005ER-SW-04-F, and 1005ER-SW-05-F were identified as equipment rinsates. No 
contaminant concentrations were found in this blank with the following exceptions: 
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Equipment Sampling 
Rinsate ID Date Analyte Concentration Associated Samples 

1 005ER-SW -04-U 5/15/10 Total dissolved solids 28 mg/L 	 1 005SWMST019-U 

1 005SWMST025-U 

1 005SWMST063-U 

1005SWMST143-U 


Samples 10058-SW-01-U, 10058-SW-03-U, 10058-SW-06-U, 10058-SW-01-F, 10058
SW-03-F, and 10058-SW-06-F were identified as source blanks. No contaminant 
concentrations were found in this blank with the following exceptions: 

Sampling 

Source Blank ID Date Analyte Concentration Associated Samples 


10058-SW-01-U 5/14/10 Total dissolved solids 28 mg/L 	 1 005SWMST020-U 

1 005SWMST044-U 

1 005SWMST045-1-U 

1005SWMST045-2-U 

1005SWMST045-3-U 

1 005SWMST050-U 

1 005SWMST057 -U 

1 005SWMST066-U 

1 005SWMST067 -U 


Sample 1 0058-SW-03-U was re-analyzed for total dissolved solids (1 0058-SW-03-URE) 
because the original result was uncharacteristically high for a source blank, indicating a 
laboratory error. The re-analysis was non-detect and no data was qualified by the source 
blank. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the. acceptance criteria of ::;; 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

All sample result verification met validation criteria with the following exceptions: 

Sample Analyte Finding Criteria Flag AorP 

1 005SWMST045-1-F Chloride Sample result exceeded Reported result should be J (all detects) A 
1 005SWMST045-2-F calibration range. within calibration range. 
1 005SWMST045-3-F 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

I Sample I Compound I Flag I AorP I 
1 005SWMST045-1-F 
1 005SWMST045-2-F 
1 005SWMST045-3-F 

Chloride R A 

1 005SWMST045-1-FDL Sulfate R A 
1 005SWMST045-2-FDL 
1 005SWMST045-3-FDL 

10058-SW-03-U Total dissolved solids R A 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050525 

SOG Sample Analyte Flag AorP Reason Reason Code 

L10050525 1 0058-SW-03-URE Total dissolved solids J- (all detects) 
UJ (all non-detects) 

A Technical holding 
times 

1 

L10050525 1 005SWMST045-1-F 
1 005SWMST045-2-F 
1 005SWMST045-3-F 

Chloride J (all detects) A Sample result 
verification 

22 

L10050525 1 005SWMST045-1-F 
1 005SWMST045-2-F 
1 005SWMST045-3-F 

Chloride R A Overall assessment of 
data 

23 

L10050525 1 005SWMST045-1-FDL 
1 005SWMST045-2-FDL 
1 005SWMST045-3-FDL 

Sulfate R A Overall assessment of 
data 

23 

L10050525 10058-8W-03-U Total dissolved solids R A Overall assessment of 
data 

23 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050525 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 10050525 

No Sample Data Qualified in this SDG 
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LDC #: 23452A6 VALIDATION COMPLETENESS WORKSHEET Date: 6-~o-lD 
SDG #: L 10050525 Level IV Page:___!of ~ 
Laboratory: Microbac Laboratories. Inc. Reviewer: ~ 

2nd Reviewer: \rV' 

METHOD: (Analyte) Chloride, Sulfate (EPA Method 300.0), Hardness (SM2340B). TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V;~lirl;~tinn ArE!;~ 	 CnmmE!nts 

I. Technical holding times rovv Sampling dates: 5/13-lb /!{) 

II a. Initial calibration 
 A 
lib. Calibration verification f\ 

Ill. Blanks 
 A 
IV Matrix Spike/Matrix Spike Duplicates A- MsfD 
v Duplicates 	 A Qjy 

VI. Laboratory control samples 'f\ LC.S/0 
VII Sample result verification 0""" 
VIII. Overall assessment of data ,Sw 
IX. Field duplicates 	 N 

sw 	 "Iu ~ £:~=-z.\.f s Z-Z. Z,l{ 
!)X >Oi.,lrl hlo>nkc 	 'S6v<re. '\?)\~:: I ~ Zfe, 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Sam~t€/L
\ I 


1 1 0058-SW-01-U 11 1 005SWMST045-2-U 21 1 0058-SW-01-F 31 1 005SWMST045-1-FDL 


2 1 005ER-SW-02-U 12 1 005SWMS T045-3-U 22 1 005ER-SW-02-F 32 1 005SWMST045-2-F 


3 1 0058-SW-03-U 13 1 005SWMST025-U 23 1 0058-SW-03-F 33 1 005SWMST045-2-FDL 


4 1 005E R-SW-04-U 14 1 005SWMST050-U 24 1 005ER-SW-04-F 34 1 005SWMST045-3-F 


5 1 005ER-SW-05-U 15 1 005SWMST057 -U 25 1 005ER-SW-05-F 35 1 005SWMST045-3-FDL 


6 1 0058-SW-06-U 16 1 005SWMST063-U 26' 1 0058-SW-06-F 36 1 005SWMST025-F 


7 1005SWMST019-U 17 1 005SWMST066-U 27--z,. 1 005SWMST019-F 37 1 005SWMST050-F 


8 1 005SWMST020-U 18 1 005SWMST067 -U 28 1 005SWMST020-F 38 1 005SWMST057 -F 


9 1 005SWMST044-U 19 1 005SWMST069-U 29 1 005SWMST044-F 39 1 005SWMST063-F 

z. 

10 1 005SWMST045-1-U 20 1 005SWMST143-U 30 1 005SWMST045-1-F 40 1 005SWMST066-F 

Notes: __________________________________________________________________________ 
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LDC # 23452A6 VALIDATION COMPLETENESS WORKSHEET Date: (0---16..-(0 
SDG #: L 10050525 Level IV Page:~f 'Z.; 
Laboratory Microbac Laboratories, Inc. Reviewer: lAf-= 

2nd Reviewer: \.4~ 

METHOD: (Analyte) Chloride, Sulfate (EPA Method 300.0), Hardness (SM23408), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets 

I. 

Validation Area 

Technical holding times Sampling dates: 

Cn 

_() 
IIa. 

l ib. 

Ill. 

Initial calibration 

Calibration verification 

Blanks 

/""\ ~ 
(~0'1) 

,<\~ 
~()V~

IV Matrix Spike/Matrix Spike Duplicates 

/""'\ p J 'v Duplicates 

~\VI. Laboratory control samples 

VII. Sample result verification /\0/
~ 

VIII . Overall assessment of data 	 ~ 
v/

IX. Field duplicates 

)( l=iPirl hl:>nk<O 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

41 1 005SWMST067 -F 51 61 71 

42 1 005SWMST069-F 52 62 72 

43 1 005SWMST143-F 53 63 73 

44 1 005SWMST019-UMS 54 64 74 

45 1 005SWMST019-UMSD 55 65 75 

46 1 005SWMST019-FMS 56 66 76 

47 1 005SWMST019-FMSD 57 67 77 

48 JOO~)I.Jfl)$10\0\- ~l}(' 58 68 78 

49 ( ~ "I \} Ouo 59 69 79 

50 ('/:Alb) Qp 60 70 80 

Notes:__________________________________________________________________________ 

C«~J~r.: 
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LDC #: 1._,~'1.')cNo Page :_~of\VALIDATION FINDINGS WORKSHEET 
SDG#:~ Sample Specific Analysis Reference Reviewer: ~ 

2nd reviewer: v---' 

All circled methods are applicable to each sample. 

Sample ID Parameter 

. 1-70 p~D~CI F N03 N02 S04 P04 ALK eN· NHs TKN TOC CR6
+ 

(...t-~Lf: ~pH IDs {a)F NOs NOlSOJ P04 ALK eN· NHa TKN TOC CR6
+ ~-~ 

,;\")' 1 '?-11--f, 1"'-p'ti}~ Cl F NOa N02 So4 P04 ALK CN" NHa TKN TOC c~+ \LA -L 
Qt': 4Y 4? pH(TDS~ F N0 No/s~ P0 ALK eN· NH TKN TOC CRo... ~ _________3 4 3 

,l,...-4b)41 pH TDS(ci} N03 N02 {s'O:) P04 ALK CN. NH3 TKN TOC CR0+ ~ 

l..\ 7S.tft pH TDS ~ F N03 N02~ P04 ALK eN· NHa TKN TOC CR6
+ -

1\:V f-i).~ pH fos)C1 F NOs N02 SO: P0
4 

ALK CN" NH
3 

TKN TOC c~+ __________ 

pH TDS Cl F N03 
N02 S04 P04 ALK CN" NHa TKN TOC CR6+ _____________ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC c~+ 


pH TDS Cl F NOs N02 S0 P0 ALK eN· NH TKN TOC CR6+ ____________

4 4 3 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6
+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 


pH· TDS Cl F N03 N02 S04 P04 ALK CN· NHa TKN TOC c~+ --
pH TDS Cl F NOs N02 so4 P04 ALK CN" NHa TKN TOC CR6 + ---· __________ 


pH TDS Cl F NOs N02 so4 P04 ALK CN. NHa TKN TOC CR6+ ___________ 


pH TDS Cl F N03 N02 so4 P04 ALK CN· NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC c~·  -
pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR11+ 

pH TDS Cl F N03 N02 so4 P04 ALK CN" NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NHa TKN TOC c~+ - 
pH TDS Cl F N03 N02 S04 P04 ALK CN. NHa TKN TOC CR0+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC c~+ 

DH TDS Cl F NO., NO., SO PO ALK CN" NH... TKN TOC C~+ 
·· ····· 

~""' Commen~:______________________________________________________ 
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VALIDATION FINDINGS CHECKLIST Page:~otO... 
Reviewer: 9fL 


2nd Reviewer: ~ 


M th d e 0 :lnorganics (EPA Method .Q).,€JL) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. I/ 
Cooler temperature criteria was met. / 

II. Calibration 
'/Were all instruments calibrated daily, each set-up time? 


Were the proper number of standards used? / 


Were all initial calibration correlation coefficients > 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-110% QC /

limits? 


Were titrant checks performed as reQuired? (level IV only) / / 


Were balance checks performed as reQuired? (Level IV only) / 


Ill. Blanks 
/Was a method blank associated with every sample in this SDG? 

/v
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, Indicate which matrix does not have an associated MS/MSD or / r 
MS/DUP. Soil/ Water. 

rWere the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ::_ 20% for /v 

waters and ::_ 35% for soil samples? A control limit of.:: CRDL(.:: 2X CRDL for soil) 

was used for samples that were ::_ 5X the CRDL, including when only one of the 

duplicate sample values were < 5X the CROL. 


V. Laboratory control samples 
/Was an LCS anavlzed for this SOG? 

/Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) /
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? / 


WETC·EPA_2010.wpd version 1.0 



LDC #: 'C) q 'JLAh VALIDATION FINDINGS CHECKLIST Page:d--..-tJs..d-.. 
SDG#:&JL~ Reviewer: 

2nd Reviewer: (.~ 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

/ 
1-Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 


to level IV validation? 


Were detection limits < RL? / 

VIII. Overall assessment ofdata 

Overall assessment of data was found to be acceptable. ~ 
IX. Field duplicates 

..•....• rField duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. L~-" 

X. Field blanks 
/' 


Field blanks were identified in this SDG. / v 

Target anaMes were detected in the field blanks. / 


WETC-EPA_2010.wpcl version 1.0 



VAUDATION FINDINGS WORKSHEET ~~Technical Holding Times 
2nd reviewer: ~ 

ffiircled dates have exceeded the technical holding time. 
N NLA Were all samples preserved as applicable to each method ? 

Y)N NIA Were all cooler temperatures within validation criteria? 

Method: 

Parameters: 

lbo, I 
TOS 

Technical holding time: 7da~ 

Sample 10 

S\ 

Sampling 
date 

5)15/IO 

Analysis 
date 

?l<tl1o 

Analysis 
date 

118-Jda,~ 
v 

Analysis 
date 

Analysis 
date 

Analysis 
date Qualifier 

D-/l!J/A 

i ~ otL ~ro~'S<5'~ j~~r1-t.J1'0"5 wo,s no-t ce..)ec-ted 
HT.6 

~.Ccu.))e. -1'\-(L ~ c.C>OC-etY\1"'"\\orl.. 5hou\d na-t cJ.t2..c~ d_ue_ 
bO 1:!\~ ~T-v~ cR- -t:;;he_ ~ro.\~ . 



LDC #: 23452A6 
SDG #: See Cover 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

METHOD: lnorganics, EPA Method See Cover 
Y N NIA Were field blanks identified in this SDG? 
Y N NIA Were target analytes detected in the field blanks? 
Blank units: mqll Associated sample units: mg/L 
Sampling date: 5/14/10 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other· 

Page:.l_of_l 

Reviewer: C1(2-. 
2nd Reviewer: (..C::::::=

Blank 10 Action Limit 

No Quais (al 

28 28 

Soil factor applied NA 
Field Blank I Rinsate I Other: Associated Sam 

Blank 10 Action Limit Sample Identification 

Soil factor applied NA 
Field Blank I Rinsate I Other: Source Blk 

1300 1300 

* #3 was re-analyzed for TDS (#51) because the original result was uncharacteristically high for a source blank, indicating a laboratory error. The re-analysis was non-detect and no 

data was qualified by the source blank. ('Ie..:r-.-t:) 

23452A6.wpd 
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LDC # : ?...'3YS'2..t\-b VALIDATION FINDINGS WORKSHEET 
SDG#: ~ Sample Result Verification 

2nd Reviewer v 

METHOD: lnorganics, Method seQ..~ 

# Samole 10 Analvte Lab Reoortina Umh (units) RDL (units) Findina Qualifications 

":> 0.'3~3-\ C.\ 7 (' n \ n'tl:~-t-:t-11'1. ~ ('M ~7ft CZ7..J{f)I)~+).,
~ (J 

-~--~·- -~ 

Commen~ :~--------------------------------------------------------------------------------------------------------------------

ABVCRDL6 



\. )LDC #: '(...':>L\~'"Z,Ab VALIDATION FINDINGS WORKSHEET Page: __of__ 

SDG#:S€Q~ Overall Assessment of Data Reviewer: $ 
2nd Reviewer: ~ 

METHOD: lnorganics, Method Se.Q.. Cc;;veA_.. 


Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 


All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 


(j} N N/A Was the overall quality and usability of the data acceptable? 


# Data Sample 10 Finding Associated Samples QuaiHicatlons 

:0 ~1.. .:;L-\ CJ ( 7~\~brc..-n·d'f'\ n rd?\ 'R 1A (Z:~l cf1-\l ~-
J J u / '' 

' 

! 
I~\ ~):~') ~~d ,·1 ubdn. ro+ ~ 1A c~~\LA\\ ~)_, 

" ne.c~w\ 
/ 

u / 

3 '1~~ ( \o.\rco.:\oc~ .e_C\~ J ~IA- (-z_"'J)C~) 
/ / /u 

i ---·-----····-

Commems: ________________________________________________________________________________________________________________________________________________ 
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\_ \Loc #: "'(.....?V\sz..A.b Validatin Findings Worksheet Page:__ of __ 

SDG#:~ Initial and Continuing Calibration Calculation Verification Reviewer:--C.a= 

2nd Reviewer: tp-/ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of c \ was recalculated.Calibration date: Io- [5-oq 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Type of analysis Analyte Standard 
~l\.-

Cone. fttft/1) Area 

Recalculated 

r or ,.Z 
Reported 

r or ,.Z 
Acceptable 

(Y/N) 

Initial calibration s1 0.2 0.032 

s2 1 0.16 0.997 0.997 

cj 
s3 

s4 

4 

8 

0.668 

1.38 
u 
( 

I s5 12 2.145 
I 

s6 24 4.695 

s7 36 7.47 

Calibration verification 30y rev L.Jo.o 
Fov<d~) 

YO,--z_... \0 I --
Calibration verification C\ ccu n.oo ~.2-'-\ \C)j -

Calibration verification ::Ot-t ~ Yo.o t--Il. \ lO~ - -.....:: v 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results., _______________________________________________ 



~ I . )
LOG #: -z_~'157.-k. VALIDATION FINDINGS WORKSHEET Page: ~ of 
SDG #: 5~CO\I€IL_· Level IV Recalculation Worksheet · Reviewer~ 

2nd Reviewer: ~ 

METHOD: lnorganlcs, Method See.C~ 
Percent rec:overles (%A) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%A = .EQ!!ruL x 1oo Where, Found= · . concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation, 
True Found =SSR (spiked sample result) - SR {sample result). 

·True = cone~~ntratlo·n of each analyte In the source. · 

A sample and duplicate relative percent dlfferenc~ (RPD) was recalculated using th~ following formula: 

RPD = I S-DI X 100 Where, s =· Original sample .concentr~tlon 
(S+D)/2 D= Dup~cate _sample concentration 

Recalculated Reported 
Found IS l True/ D }l.. Accaplable 

SamplaiD Type ol At:~atyals Element ~~(L (Palla~l 'li>R I RPD %R /RPD (Y/N) 

v 

labo~atory mnlroleampla 

L.C) ~\ ·o,~l 0 
. 

v1()3 l03 
r 

Malrlx spike aampla (SSR-SA) .. 
lO~vj~ 5Jy '1-L (_ . LfO .. 1o3 I 

DupUcata eampla .. 
..4Y{LfS -rG/5. --~: ... 7()c_ \'\' s /I. 5 

"f--.

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 

resulw..__________________________________________~------------------~------------~--------------------------------------------------------------------~----
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. ~/
LOC #: '1..-'::>4S""b46 VAUDATION FINDINGS ·WORKSHEET Page:__of <........... 

SDG#:~ Sample Calculation Verification ~eviewer: ~/
2nd reviewer: ~ . 

METHOD: lnorganics, Method SEQ q;:veJ1 

e see qualifications below for all questions answered "N". Not applicable questions are Identified as "N/A"• 
..:.....~N~'A..._ Have results been reported and calculated correcUy? 
..:.....!p-..!N.:u'A:;:.. Are results within the calibrated range of the instruments? 
........,~N...,'A_,_ Are all detection limits below the CRQL? 


Compound (analyte) results for .. ___C::..:::..~...,IIJ--l'I'=SfAt:;..__,__________reported with a positive detect were 
racalculate~cl and ve~rifiGd using the following e~uation: 

Coneentrallon = Recalculaliorr 'ff I 
Cl:: 0 .ool?......,._"L +~·I bY)f\ -o.c:oz.l 7..-1 ·. C-\::. fl co,oon . ..(o, 'J~;t.+O,a:fL) -+{Q. IG,43J - o. lf,Y3:: j.31 

Z.(o.C:Ol"L) 	 ~/L 

~ ~ f!Co.ocxn... )(t,?OO +o.o'LL.l)4,~ob)"2..]_o f3Db_\\,S 
~·· . 	 I I 

0.1~61( 	 £_(O.OQ01-) 
y .-	

- r::;IL, 
Reponed Calculated 

Concen)ttlcm Ac~ptAblocC~~n# SampleiD Analyte 	 (~,L) (YIN) 

'L{ 	 C..\ ~ .....~~ ~-3? y 

~ \ \. <? \\. ~ 
~\ x~N'lH> \ ~<6 \<b~ \.jL..,/ 

(....~ C\ ~:~Y "),~3 y 
~J \ \. q \I.~ 

1-kr.dN' jjJ)- \~L.\ \~3 ' 
_/ 

Note:·---------------------------------- 

RECALC.6 
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VALIDATION FINDINGSWORKSHEET . Pag~:~?
Sample Calculation Verification Reviewer: , a !;:::::::/ 

2nd reviewer: ~ . 

METHOD: lnorganics, Method ()QQ._~ 
e see qualifications below for all questions answered ·N". Not applicable questions are Identified as •N/A·. 

Y N N 'A Have results been reported and calculated correcUy? 
Y N N 'A Are results within the calibrated range of the· instruments? 
Y N 'A Are all detection limits below the CRQL? 

Compound (analyte) results for . Jb.ed~ /IV~ reported with a positive detect were 
recalculatGd and VGrifiGd using the following equation: 

t\c.C"c\~:entr~J~.4C{~ t f.Mi}(L-t·\\V 
f-'~ vJ~ -~.''l'"''c;\ Wt 

\61 

Reported Calculated 
Com;:an{laiJon Concenlnltlon AG«ptAble 

# SampleiD Analyte (~JL) <Y-'>flL> (YIN) 

C..,\ ILS .._)'-f-z- \\' b \ 

S0'-t IL.:,o IZ-YO 

Hc..cd~ 'I cPs o I h 'Z.O ~v 

7 ~rs)~ ?,~{__ L,~L_ y 

I 

Note:___________________________________ 

RECALC.6 
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Report# 2345286 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10050653 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW021-U 05/18/2010 L 1 0050653-01 
1 005GWMMW021-F 05/18/2010 L 1 0050653-02 

1V:\LOGIN\MWH\Monsanto\2345296 _mw3.doc 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

·.. 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (()of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050653 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050653 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050653 

No Sample Data Qualified in this SDG 
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LDC #: 2345286 VALIDATION COMPLETENESS WORKSHEET Date: ~~30-IO 
SDG # L 10050653 Level Ill Page:_lof_,_ 
Laboratory: Microbac Laboratories. Inc. Reviewer: <r2

2nd Reviewer: ~ 

METHOD: (Analyte) Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 'llalidaticn A[ea I I Comments 	 I 
I. Technical holding times A Sampling dates: 5/lg-/tO 

II a. Initial calibration C\ 
lib . Calibration verification A 
Ill. Blanks A 
IV Matrix Spike/Matrix Spike Duplicates N Ic.\~€.1\t ~;~te_ot 

N 
.... 

v Duplicates ~ 

VI. Laboratory control samples 	 f\ LC~/f) 
VII. Sample result verification 	 N 

VIII. Overall assessment of data f\ 
IX. Field duplicates 	 N 

(1/)( l=i"lri hl::>nk~ 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB = Field blank EB =Equipment blank 

Validated Samples· 
v.J~~--

1 1005GWMMW021-U 11 Q(!yj 21 31 

2 1005GWMMW021-F 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________ 
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LDC#: 1__~~ VALIDATION FINDINGS WORKSHEET · Page:~of \ 

SDG#:~ Sample Specific Analysis Reference Reviewer:~ 
2nd reviewer:~_ __;;___ 

All circled methods are applicable to each sample. 

Sample ID Parameter 

pH ~I F NOs N02 S04 P04 ALK eN· NHs TKN TOC CR'+\ ---- ---- ---- ---
1__ pH TDS Cl F N0 Nol~ ALK CN" NHs TKN TOC CR'+ ___________3 P04 

pH TDS Cl F N03 N02 SO: P04 ALK CN· NH3 TKN TOC CR'+ 

pH TDS Cl F NOs N0 S0 P0 ALK CN" NHs TKN TOC CR0 ... ____________
2 4 4 

pH TDS ·Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR'+ 


pH TDS Cl F N0 N0 S0 P0 ALK CN" NHs TKN TOC CR"+ __________

3 2 4 4 

pH TDS Cl F N0 N0 S0 P0 ALK CN" NHs TKN TOC CR"+ ________
3 2 4 4 

pH TDS Cl F N0 N0 S0 P0 ALK CN" NHs TKN TOC CR"+ ______________
3 2 4 4 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC cR'+ _____ 


pH TDS Cl F N0 N0 S0 P0 ALK CN" NHs TKN TOC CR"+ ___________

3 2 4 4 

pH TDS Cl F NOs N0 S0 P0 ALK CN" NH TKN TOC CR6+ __________
2 4 4 3 

pH TDS Cl F N0
3 

N0
2 

S04 P0
4 

ALK CN" NHs TKN TOC CR6+ _________ 

pH TDS Cl F N0 N0 S04 P0 AU< CN' NHs TKN TOC CR'+ __________
3 2 4 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs TKN TOC CR"+ 


pH TDS Cl F N0 N0 S0 P0 ALK CN" NHs TKN TOC CR6+ __________

3 2 4 4 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NHs TKN TOC CR"+ 


pH TDS Cl F N0 N0 S0 P0 ALK CN" NH TKN TOC CR"+ __________

3 2 4 4 3 

pH TDS Cl F NOs N0 S0 P0 ALK CN" NHs TKN TOC CR"+ _________2 4 4 

pH TDS Cl F NOs N0 S0 P0 ALK CN" NH TKN TOC CR"+ __________
2 4 4 3 

pH TDS Cl F N0 N0 S0 P04 ALK CN" NH TKN TOC CR"+ _________
3 2 4 3 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR0+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN' NHs TKN TOC CR"+ ____ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR"+ 


pH TDS Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC CR"+ __ 


PH TDS Cl F NO NO. SO, PO. ALK CN" NH~ TKN TOC CR"+ 

---···· 

:-'\':;Commenm:_______________________________________________ 
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Report# 23452C6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 7, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050667 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW030-U 05/19/2010 L 10050667-01 

1005GWMMW009-U 05/19/2010 L 1 0050667-03 

1005GWMBW130-U 05/18/2010 L 1 0050667-09 

1 005GWMBW085-U 05/19/2010 L 10050667-11 

1005GWMBW087-U 05/19/2010 L 10050667-13 

1005GWMBW028-U 05/19/2010 L10050667-15 

1 005GWMBW011-U 05/18/2010 L 10050667-17 

1005GWMMW030-F 05/19/2010 L 1 0050667-02 

1 005GWMMW009-F 05/19/2010 L 1 0050667-04 

1005GWMBW130-F 05/18/2010 L 10050667-10 

1005GWMBW085-F 05/19/2010 L 10050667-12 

1005GWMBW087-F 05/19/2010 L 10050667-14 

1005GWMBW028-F 05/19/2010 L 10050667-16 

1005GWMBW011-F 05/18/2010 L 10050667-18 


1 005GWMMW009-U-MS 05/19/2010 L 1 0050667-05 

1 005GWMMW009-U-MSD 05/19/2010 L 1 0050667-07 

1 005GWMMW009-F-MS 05/19/2010 L 1 0050667-06 


1 005GWMMW009-F-MSD 05/19/2010 L 1 0050667-08 

1 005GWMMW009-FDUP 05/19/2010 L 1 0050667 -04DUP 


1V:ILOGIN\MWH\Monsantoi23452C6 _ mw4.doc 
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Introduction 

This data review covers 19 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field duplicates were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050667 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050667 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 10050667 

No Sample Data Qualified in this SDG 
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_______________________________________________ __ 

LDC # 23452C6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: L10050667 Level IV 
Laboratory Microbac Laboratories, Inc. 

METHOD: (Analyte) Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 

.. <~ 

f,"'30·t6Date:___ 

Page:_-t_of_L_ 
Reviewer: ~ 

2nd Reviewer: \c.-----= 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 


II a. 


lib 


Ill. 


IV 


v 

VI. 


VII. 


V III. 


IX. 


X 


Note: 

Validation Area 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laboratory co ntrol samples 

Sample result verification 

Overall assessment of data 

Field duplicates 

FiPirl hl:.nk~ 

A = Acceptable 
N =Not provided/applicable 
SW =See worksheet 

Validated Samples : 

1 1005GWMMW030-U 11 

2 1005GWMMW009-U 12 

3 1005GWMBW130-U 13 

4 1005GWMBW085-U 14 

5 1005GWMBW087-U 15 

6 1005GWMBW028-U 16 

7 1005GWMBW011-U 17 

8 1005GWMMW030-F 18 

9 1005GWMMW009-F 19 

10 1005GWMBW130-F 20 

Notes: 

Sampling dates: 

Comments 

..· 

A 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB =Trip blank 
EB = Equipment blank 

1005GWMBW085-F 

1005GWMBW087-F 

1005GWMBW028-F 

1005GWMBW011-F 

1005GWMMW009-U-MS 

1005GWMMW009-U-MS 0 

1005GWMMW009-F-MS 

1005GWMMW009-F-MSD 

(#ctj OuO 
\ 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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LDC #: "?_,~ '-'\~'LC.f:, VALIDATION FINDINGS CHECKLIST Page:~otO... 

SDG #: se.e covefL- Reviewer: 9f2-.. 


2nd Reviewer: ~ 

Method:lnorganics (EPA Method -~ 

Validation Area Yes No NA Findings/Comments 

I. Technical holdina times 
,......All technical holding times were met. 

rCooler temperature criteria was met. -
II. Calibration 

/Were all instruments calibrated daily, each set-up time? 

/Were the proper number of standards used? 


Were all initial calibration correlation coefficients> 0.995? / 

Were all initial and continuing calibration verification %Rs within the 90-1100k QC / 

limits? 

/Were titrant checks performed as reQuired? (level IV only) 

/Were balance checks performed as required? (Level IV only) 

Ill. Blanks 
/ 

Was a method blank associated with everv samole in this SDG? 

l- Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. 

IV. Matrix spjke!Matrix spike duplicates and DutJiicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, Indicate which matrix does not have an associated MS/MSD or ,.....-- r 
MS/DUP. Soil/ Water. 

.....--.Were the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by_ a factor of 4 or more, no action was taken. 

I- Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for /
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL. including when only one of the 
duplicate salllQie values were < 5X the CRDL. 

V. Laboratory control samtJies 
lr-FWas an LCS anaylzed for this SDG? 

/
Was an LCS analvzed oer extraction batch? 

v
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80.120% (85-115% for Method 300.0l QC limits? 

VI. Regional Quality Assurance and Qualitv Control 

Were performance evaluation (PE) samples performed? --~---
1--

Were the performance evaluation (PE) samples within the acceptance limits? / 

WETC-EPA_2010.wpd version 1.0 



LDC#:~ 
SDG#: Z-

VALIDATION FINDINGS CHECKLIST Page:d--.~d-.. 
Reviewer: 

2nd Reviewer: v=

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

Were detection limits < RL? 

VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 

--1

/ 
1-

d 
IX. Field duplicates 

Field duplicate pairs were identified in this SOG. _...- -
Target analytes were detected in the field duplicates. / 1-

X. Field blanks 

Field blanks were identified in this SDG. 

Target anatvtes were detected in the field blanks. 

/ 
/ 

/ 

WETC·EPA_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_~of\ 

Sample Specific Analysis Reference Reviewer:~ 
2nd reviewer: l.f'...-./ 

All circled methods are applicable to each sample. 

Sample ID Parameter 


\- 7 pH~ Cl NHs TOC CR0
F NOs N02 S04 P04 ALK CN" TKN + 


!~- \L\ pH TDS Cl F N03 NOJsdJ P04 ALK CN. NHa TKN TOC CR0 
+ 


~ 
pH TDS CJ F NOs N02 S04 PO4 ALK CN. NHs TKN TOC CR0+ 

pH~CI F N03 N02 S04 P04 ALK eN· NHs TKN TOC ...CD \S \h CR0 

.......... 

j ..A?,~ (,(_\9 pH TDS ·ct F NOs NOiSdJP04 ALK CN. NHs TKN TOC CR6

+ 


'J . ~ . 

pH TDS CI F NOs N02 S04 P04 ALK CN NHs TKN TOC CR6

+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR0+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR6 
+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC cff+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6 
+ 

pH TDS Cl F NOs N02 so4 P04 ALK CN- NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR6 + 

pH· TDS CI F NOs N02 so4 P04 ALK CN· NH3 TKN TOC CR0 + 

pH TDS Cl F N03 No2 so4 P04 ALK CN' NHa TKN TOC CR6 + 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC CR6
+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NHa TKN TOC cff+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN. NHs TKN TOC CR6+ 

pH TDS CI F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NHa TKN TOC CR6
+ 

pH TDS CI F NOs N02 S04 P04 ALK CN- NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN· NHs TKN TOC CR6+ 

oH TDS Cl F NO~ NO., SO PO ALK CN" NH~ TKN TOC CR0+ 
····-·· 

:.-.,,Comments:___________________________________ 
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LDC #: G':>L.\')c.rk Validatin Findings Worksheet Page: t of \ 

SDG#:~ Initial and Continuing Calibration Calculation Verification Reviewer: c:ij?: 
2nd Reviewer: ·~ 

Method: lnorganics, Method 8EQ_ a;ve;L. 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: fO- I Lf -cY1 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Type of analysis Analyte Standard Cone. (mg/1) Area r or ,-2 r or ,-2 (Y/N) 

Initial Calibration 0 1 0.097 

Verification s1 5 0.521 0.999903 0.997206 

s2 20 2.146 

~~ s3 40 4.531 

s4 60 7.044 v 
s5 120 15.561 ( 

I 

s6 180 24.705 

(-o.,..Nt (.~jL-) I 

Calibration verification :rev 40 ,Q YO -q \C) l --- I 
-

Calibration verification ccJ ~q.y C1~ J~ 
..---- ~ ~ ~ Calibration verification 

v 
~v ~4.5 96/~ """ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·------------------------------------- ---------

.·.:-· ~:)~~ 



~ I . )
LOG#: -z_s-ts"Z.C-i;; · VALIDATION FINDINGS WORKSHEET Page: \. of 
SDG #: 5-e<2CO\/€!L.: Level IV Recalculation Worksheet · Reviewer~ 

2nd Reviewer: ~ 

METHOD: lnorganics, Method se.e..cQV€;'t_ 

Percent recoveries (%A) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%A = EQ!m.!!. x1oo Where, Found= · . concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

·True = concentratlo·n of each analyte In the source. · 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: . . . . 

RPD = IS-Dl x 100 Where; s =· Original sample ,Poncentr~tlon 


(S+D)/2 D= Dup~cate .sample concentration 


Recalculated Reported 
Found (S True/D Acceptable 

SampleiD Type ol Analyala Element (units) (units) %11/RPD %R /RPD {Y/N) 

labo~atory controlaampla 
c.___/u:s ~9,) LfO Cf~·~ CiS,/:; (~ 

Malrbc spike sample (SSR-SR) .. 

,~ .·SJGj ~0,1-- LLO .qo,s CfO, s 
DupUcata sample ..

1QS ' . q\i_···. .en 0 O,Y""S~ . -=-J_./
6, L\~~l<J\\h 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results._________________,...-----------....:..------------------------ 

TOTCLC.6 
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VALIDATION FINDINGS WORKSHEET Page:\.._ o~-LDC#:~?fk--. Sample Calculation Verification Reviewer;-s:r=SDG #:~~~"-' 
2nd reviewer: V',..</ . 

METHOD: lnorganics, Method S tZ.e.Cd..I:JL_ 

Please see qualifications below for all questions answered "N". Not applicable questions are Identified as "N/A". 
N N 'A Have results been reported and calculated correctly? 
N N 'A Are results within the calibrated range of the instruments? 

Y N 'A Are all detection limits below the CRQL? 

reported with a positive detect were 
rocalculatecl and vorifiecf using the following equatioh: 
Compound (analyte) results for . 00'1 / T\)S 
Concentration • so,_,•.R~wation~:------~------------~--------~<g": Jt...t(o,oooz.)( I, <(~l't'O.OtLJs) -r(Q.to'1S)z..J- O. Jo15S~-z- o.ox:>'Z..f.-z..+-o.lo7~" -o.oJLJS 

r\C\~ "-.).C. --:r.r-,·~r..,\ ~ 

'1QS~ - y,0 ' 'TOS'. I.. 

Analyte# Sampla ID 

(3C)u~ 
J 

. '\0~I 

-=- l'· "~~L 
-=- -z..:~-z_ ~~ ~OML-

Reponed Calculatad 

Conc.nlnltlon Ac:c:eptAble
c(~'L~on 

< Y"'\~L'-'l (YIN) 

r7,L... 1'7. \ I 

-z._~7_ 2-<-,L.. l../ 

N~e=·----------------------------------------------------------------------

RECALC.6 



Report# 2345206 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMMW032-U 
1 005GWMMW033-U 
1 005GWMMW032-F 
1 005GWMMW033-F 

1 005GWMMW033-FDUP 

Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Wet Chemistry 

Stage 4 


Microbac Laboratories, Inc. 

L10050670 


Collection Date Laboratory Sample Identification 

05/20/10 L 1 0050670-01 

05/20/10 L 10050670-03 

05/20/10 L 1 0050670-02 

05/20/10 L 1 0050670-04 

05/20/10 L 1 0050670-04DUP 


1
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Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Chloride and Sulfate, 
Standard Method 23408 for Hardness, EPA Method 353.2 for Nitrate/Nitrite as 
Nitrogen, EPA Method 160.1 for Total Dissolved Solids, and EPA Method 160.2 for 
Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

,,, 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for methods 300.0 and 353.2, 14 days for 
method 310.2, 7 days for methods 160.1 and 160.2, and 6 months for method 23408) 
were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of Alkalinity found in the initial, continuing and preparation blanks were 
not qualified since the results were greater than 1 OX the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :;; 20% for water or:;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050670 

No Sample Data Qualified in this SDG 
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LDC #: 2345206 VALIDATION COMPLETENESS WORKSHEET Date:0--~0 
SDG # L 10050670 Level IV Page:_iof \ 
Laboratory: Microbac Laboratories. Inc. Reviewer: ~ 

2nd Reviewer: ~ 

METHOD: (Analyte) Alkalinity (EPA Method 31 0.2), Chloride. Sulfate (EPA Method 300.0) , Hardness (SM2340B) , 
Nitrate/Nitrite-N (EPA Method 353.2), TDS (EPA Method 160.1 ), TSS (EPA Method 160.2) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Comments 	 I 
I. Technical holding times A Sampling dates: 5/?o7t(] 


II a. Initial calibration 
 A 
Alib. Calibration verification 

Ill. Blanks svJ 
IV Matrix Spike/Matrix Spike Duplicates N C.J ('€..(\ t <:.Jg-(_( l r([-eh 

v 

v Duplicates 	 A 6)~__1) 

A us/nVI. Laboratory control samples 

V II Sample result verification 'A 
VIII . Overall assessment of data A 
IX F1e ld duplicates N. 

NX_ >O' iclri hl,nk~ 

Note: 	 A = Acceptable NO =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: Wc:A...-€JL_ 

1 1 005GWMMW032-U 11 ~tnW 21 	 31 

2 1 005GWMMW033-U 12 22 	 32 

3 1 005GWMMW032-F 13 23 	 33 

4 1 005GWMMW033-F 14 24 	 34 

5 	 (1;\L-J) ~u(? 15 25 35 
~ ./ 

6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:_____________________________________ 

234 £i2 D6W.wpd 
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LDC#: ~~~1J)/o VALIDATION FINDINGS CHECKLIST Page:_\ofa 
SDG #: se.e covefl- Reviewer: g2... 

2nd Reviewer: .!\..../" 

Method:lnorganics (EPA Method ~ 

Yes No NA Findings/CommentsValidation Area 

I. Technical holding times 

All technical holdina times were met. 
/

Cooler temperature criteria was met. 

II. Calibration 
/Were all instruments calibrated daily, each set-up time? 
/

Were the prol)er number of standards used? 
/ 

Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

/
Were titrant checks performed as reauired? CLeveiiV only) 


Were balance checks performed as required? (level IV only) / 


Ill. Blanks 

\..---""' 
~ 

Was a method blank associated with everv samole in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks \...--"" validation completeness worksheet 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or v-e-
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ---concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and !: 35% for soil samples? A control limit of.:: CRDL(.:: 2X CRDL for soil) I/

v 
was used for samples that were .:: 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
~ 

Was an LCS anavlzed for this SDG? 
r-

Was an LCS analvzed cer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ..-- f. 

within the 80-120% (85-115% for Method 300.0\ oc limits? 

VI. Regional Qualitv Assurance and Qualitv Control 
/Were performance evaluation (PE) samoles performed? 


Were the performance evaluation (PE) samples within the acceptance limits? / 


WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:d--.-&._d-.. 
Reviewer: 

2nd Reviewer: , 
<> 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ...--
to level IV validation? 

./""
Were detection limits < RL? 

VIII. Overall assessment ofdata 

Overall assessment of data was found to be acceptable. ~ 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 


Target analytes were detected in the field duplicates. I/ 


X. Field blanks 

Field blanks were identified in this SOG. / 
Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET Page:_\..of_\_ 
Sample Specific Analysis Reference Reviewer: 4-{2.... 

2nd reviewer : ~ 

All circled methods are applicable to each sample. 

Sample ID Parameter ~ 

pH TDS(CI) F N03 NO{SOJ P04 ALK CN- NH3 TKN TOC CR0 
..IGY '. ~ -pH TDS ·Cl F N03 N02 S04 P04 ALK CN' NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR'+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR'+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CAB+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CAB+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN· NH3 TKN TOC CR8+ 

pH· TDS CJ F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR8+ -
pH TDS Cl F N03 N02 S04 P04 ALK CN NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NHa TKN TOC CRB+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NHa TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 AU< CN- NH3 TKN TOC CR8+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR'+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN' NH3 TKN TOC CR8+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN' NH3 TKN TOC CR8+ 

- r pH TDS Cl F NOs N02 S04 P04 ALK CN NHa TKN TOC CR6
+ 

pH TDS CJ F N03 N02 S04 P04 AU< CN" NHa TKN TOC CA6+ 

pH TDS CJ F N03 N02 S04 P04 AU< CN· NHa TKN TOC CA6
• 

PH TDS Cl F NO,. NO., SO PO. AU< CN' NH,. TKN TOC cff!• 
:.-~; 

Commen~:______________________________________________________________________ 

METHODS.6 
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--------------- ----------- --

LDC #: "'Z..-?45'"2-'9b VALIDATION FINDINGS WORKSHEET Page:l_of_] 

SDG#:~ Negative Blanks Reviewer: Cr?--
2nd Reviewer: .~..=-..----

METHOD: lnorganics, Method SeQ_cs::v.e/L_ 
The absolute value of the negative blank conentrations listed below exceeded the RL 

Negative 

Blank Concentration RL Associated Sam les ualifications 


\0 ~~,_ I -:,~:1 IJ\la Q.12 \ c:> to" RL~I~\~-~tl ~-~ 

Commen~:----------------------------------~-------------------------------------------------------------------------------

NEGBLANK.4SW.wpd 
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lDC#' 	 Validatin Findings Worksheet Page:__ of __1;1B_1o-G 	 t l 
SDG #: o:t0t..- Initial and Continuing Calibration Calculation Verification Reviewer: ~ 

2nd Reviewer: ~ 

Method: lnorganics, Method 3.?£> CQ/61,.,-
The correlation coefficient (r) for the calibration of /lb~Abz.._,was recalculated.Calibration date: 5/6lf/f) 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

II I I I I I Recalculated I Reported I Acceptable 

Type of analysis Analyte Standard Cone. (ug/1) Area r or .-2 r or .-2 (Y/N) 

Initial calibration s1 0 0.0055 

s2 0.04 0.0135 0.9997 0.9997 

s3 0.1 0.0353 u 
s4 0.5 0.1531 

s5 1 0.2988 

s6 2 0.6117 

~Abc 	 ( 

Calibration verification 	 ~v ccu \ l ,Q{(} 107,0 lor5,q 5 

C-\ ---.
7,~) <41, gCalibration verification 	 ~ 

vj6 	 - _j/ 
' 

Calibration verification ~'i \.v ~'1.~ <1~J~ 	 I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------- 



1 . )
LDC #: 0~Ys~,05· VALIDATION FINDINGS WORKSHEET Page: \ . of 
SDG #: 5.et:2COV€/L. level IV Recalculation Worksheet ' Reviewer~ 

2nd Reviewer: ~ 

METHOD: lnorganlcs, Method ~C~ 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R = Found x 1oo Where, Found= - . concentration of each analyte measured In the analysis of the sample. For the matrix spike calculation, 

True Found =SSR (spiked sample result) - SR (sample result). 

· True = concentration of each analyte In the source. · 

A sample and duplicate relative percent dlfferenc~ (RPD) was recalculated using the_following formula: 

RPD = IS-Dl x 100 Where; s =· Original sample .concentr~tlon 
(S+D)/2 D= Dup~cate .sample concentration 

--- ---- ·--

Recalculated Reported 
AccaplableFound~( Tma/~~SamplaiD lYP• ol A~alysls Elemanl (!Hills L- (UIIftll) %R/RPD %R /RPD (V/N) 

LeboralOf}' control sample 

7.ff) /07__ tcJ7_L-CS A\~ '701 y 

Matrix aplke eample (SSR-SR) . ' 

/[/ 

DupUcate sample .... (____/s C\ ·S.\0 ·. 5;_\q li1q I 


Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 

results·-----------------,------~-:------.....:..-------------------------

TOTCLC.6 



Page:\... o}__VALIDATION FINDINGS WORKSHEET 
Sample calculation Verification Reviewer~ 

2nd reviewer:=r:::; 

METHOD: lnorganics, Method S .eec~ 
Please see qualifications below for all questions answered "N". Not appliCable questions are ldentlfted as •NfA". 

N N 'A Have results been reported and calculated correctly? 
N N 'A Are results within the calibrated range of the instruments? 

Y N 'A Are all detection limits below the CRQL? 

reported with a positive detect wereCompound (analyte) results for . AJO~ Abz.. 
recalculated and verified using the following equation: 

Recalcullllion:Concentration = 
(Q,TlfCi')X~ .)0 tl() -o.oo8'3 
. . -;.. o.Y '{:/:;,raiL

# SampleiD Analyte 

Reported 
c~n:•rtr•Lion 
(l"qL) 

Calculated 
Conc.ntratlon 
( f()(l(..., ) 

Ac:c:eptAble 
(YIN) 

Q\ 
S. \b 

Pr\~' 

N~e:__________~------------------------------------------------------

RECALC.6 



Report# 23452E6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMMW013-U 


1005GWMBW032-1-U 

1 005GWMBW032-2-U 

1005GWMBW131-U 

1 005GWMBW009-U 

1 005GWMBW048-U 

1005GWMMW013-F 


1 005GWMBW032-1-F 

1 005GWMBW032-2-F 

1005GWMBW131-F 

1005GWMBW009-F 

1005GWMBW048-F 


1 005GWMMW013-U-MS 

1 005GWMMW013-U-MSD 

1 005GWMMW013-F-MS 


1 005GWMMW013-F-MSD 

1005GWMMW013-FDUP 


Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L10050740 


Collection Date Laboratory Sample Identification 

05/20/2010 L 10050740-01 

05/20/2010 L 10050740-07 

05/20/2010 L 1 00507 40-09 

05/20/2010 L 10050740-11 

05/20/2010 L 10050740-13 

05/20/2010 L 10050740-15 

05/20/2010 L 1 00507 40-02 

05/20/2010 L 100507 40-08 

05/20/2010 L 10050740-10 

05/20/2010 L 10050740-12 

05/20/2010 L 10050740-14 

05/20/2010 L 10050740-16 

05/20/2010 L 10050740-03 

05/20/2010 L 1 00507 40-05 

05/20/2010 L 1 00507 40-04 

05/20/2010 L 100507 40-06 

05/20/2010 L 10050740-02DUP 


1
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Introduction 

This data review covers 17 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\23452E6_mw3.doc 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MW H\Monsanto\23452E6 _mw3.doc 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or :::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

Sulfate results were outside the QC limits; results were not qualified since the original 
sample (1 005GWMMW013-F) was greater than 4X the spike amount. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 100507 40 


No Sample Data Qualified in this SDG 


Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 100507 40 


No Sample Data Qualified in this SDG 


Wet Chemistry - Field Blank Data Qualification Summary - SDG L 100507 40 


No Sample Data Qualified in this SDG 


6
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Lf S"Z
Loc #: 2344+E6 VALIDATION COMPLETENESS WORKSHEET oate:G-'?:P~to 
SDG # L10050740 Level Ill Page:~of' 
Laboratory: Microbac Laboratories, Inc. Reviewer:~ 

2nd Reviewer:. ___ 

METHOD: (Analyte) Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Area I I Gcmmects 	 I 
I. Technical holding times 	 Sampling dates: ~ 	 5/Zo//0 

IIa. Initial calibration A 
Alib. Calibration verification 

Ill. Blanks 0 
IV Matrix Spike/Matrix Spike Duplicates i<..CJW \'(\~~) 
v Duplicates 	 A wY 

VI. Laboratory control samples Pi' L-CS/0
I 

VII. Sample result verification 	 N 

VIII . Overall assessment of data 0
IX. Field duplicates 	 M 

(\1X FiPirl hl:.nk<. 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· wo.: 
1 1005GWMMW013-U 11 1 005GWMBW009-F 21 31 


2 1 005GWMBW032-1-U 12 1 005GWMBW048-F 22 32 


3 1 005GWMBW032-2-U 13 1 005GWMMW013-U-MS 23 33 


4 1 005GWMBW131-U 14 1 005GWMMW013-U-MSD 24 34 


5 1 005GWMBW009-U 15 1 005GWMMW013-F-MS 25 35 


6 1 005GWMBW048-U 16 1 005GWMMW013-F-MSD 26 36 


7 1 005GWMMW013-F 17 27 37
(II\ 11 our 
" 

8 1 005GWMBW032-1-F 18 28 38 


9 1 005GWMBW032-2-F 19 29 39 


10 1 005GWMBW131-F 20 30 40 


Notes: ________________________________________________________________________ 

2341 1 E6W wpd 



--

LDC #: 73:/1) s-b VALIDATION FINDINGS WORKSHEET Page:~of \ 
SOG:/1::~ Sample Specific Analysis Reference Reviewer:~ 

2nd reviewer:~ 

All circled methods are applicable to each sample. 

leiD Parameter -
1- (:, p~ Cl F NOs N0 S04 P04 ALK CN. NHs rKN roc c~+ ________2 

'1-/{__ pH ros Cl F NOs NOfS~ P04 ALK CN" NH, rKN roc C~+ ________ 
...___, 

pH ros Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC c~+ ____ 

Or·- 1).\<1 pH~ Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC CA0
.,. 

pH ToS · Cl F NOs N02 {sCY) P04 ALK CN" NH, TKN TOC CA11 + ________ ~~~ 

t--__;1-0_ pH ros Cl F NOs N02~ P04 ALK CN" NH, TKN TOC C~+ __
_'l.. -...... 


pH ros Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC c~+ _ 


pH TDS Cl F NOs N02 S04 P04 ALK CN" NH, TKN roc c~+ ________ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NHs rKN roc CA"+ __ 


pH TDS Cl F NOs N0 S0 P0 ALK CN" NH, rKN TOC CA"+ ________

2 4 4 

pH ros Cl F NOs N0 S0 P0 ALK eN· NH, rKN TOC CA11 + _______2 4 4 

pH TDS Cl F N0 N0 S0 ALK CN" TKN TOC c~+ ________3 2 4 P04 NH3 

pH· TDS Cl F NOs P0 ALK eN· NH, TKN TOC c~+ ________N02 S04 4 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR11 + 

pH TDS Cl F N0 N0 S0 P0 ALK CN" NH, TKN TOC CR11+ ________
3 2 4 4 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH, TKN TOC c~+ ____ -.- __ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC c~+ 


pH TDS Cl F NOs N0 P0 AU< CN" NH TKN TOC CA"+ ________
2 S04 4 3 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC c~+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR11+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa rKN TOC CR11+ 


pH TDS Cl F NOs N0 S0 P0 AU< CN" NH, TKN TOC c~+ _______
2 4 4 

pH TDS Cl F NOs N02 S04 P04 AU< CN· NH, TKN TOC CR11+ 

pH TDS Cl F NOs N02 S04 P04 AU< CN" NH, rKN TOC C~+ ____ 

pH ros Cl F NO.. NO~ SO PO ALK CN" NH.. TKN roc c~+ 
····-·· 

~"')Commenm:.______________________________________________ 

METHODS.a 



~~ 

~ 
~ 

~ 
~ 
~ 

~ 
; ~ 

~ 
~ 

~ 
;~ 
· ~ 

~ 
~ 
~ 

~ 

LDC #: '(.__:J-\\\}:;;0 VALIDATION FINDINGS WORKSHEET Page:lot_)_ 


SDG#:~ Matrix Spike/Matrix Spike Duplicates Reviewer: CR
-2nd Reviewer: ~ 
METHOD: lnorganics, EPA Method ~0 .0) Ibo .- I 

ease see qualifications below for all questions answered "N". Not applicable quest?!3ntified as "NIA". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? CfO- \ 0 

YQD N/A Were matrix spike percent recoveries (%R) within the control limits o - . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 0 N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

LEVE~ONLY: 
Y N )'JL Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
e. M~/M~n1n Ml>triv Anl>luto 0 ..... o ·.., gon /1 indtco\ .~~........,.;,....1'1.,· Ou::oW' . 


-"""- .LL ) """"r I a. 1\~lib w 'SCAJ ~q 70,'-:; 7 IL. .-1 I .J \.. 

JVo <UJ~\ C7 \...f1- <\r<P: te \ 
_./ 

Comments:------------------------------------------------------------------------------------------------------------------ 
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Report# 23452F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMMW035-U 


1 005GWMMW034-1-U 

1 005GWMMW034-2-U 

1 005GWMMW036-U 

1 005GWMMW023-U 

1 005GWMMW035-F 


1005GWMMW034-1-F 

1 005GWMMW034-2-F 

1 005GWMMW036-F 

1005GWMMW023-F 


1 005GWMMW023-FDL 

1 005GWMMW035-U-MS 


1 005GWMMW035-U-MSD 

1 005GWMMW035-F-MS 


1 005GWMMW035-F-MSD 

1 005GWMMW035-FDUP 


Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L 10050741 


Collection Date Laboratory Sample Identification 

05/21/2010 L 10050741-01 

05/21/2010 L 10050741-07 

05/21/2010 L 10050741-09 

05/21/2010 L 10050741-11 

05/21/2010 L 10050741-13 

05/21/2010 L 10050741-02 

05/21/2010 L 10050741-08 

05/21/2010 L 10050741-10 

05/21/2010 L 10050741-12 

05/21/2010 L 10050741-14 

05/21/2010 L 10050741-14DL 

05/21/2010 L 10050741-03 

05/21/2010 L 10050741-05 

05/21/2010 L 10050741-04 

05/21/2010 L 10050741-06 

05/21/2010 L 10050741-02DUP 


1
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Introduction 

This data review covers 16 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Chloride and Sulfate, 
Standard Method 23408 for Hardness, EPA Method 353.2 for Nitrate/Nitrite as 
Nitrogen, EPA Method 160.1 for Total Dissolved Solids, and EPA Method 160.2 for 
Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGJN\MWH\Monsanto\23452F6_mw3.doc 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for methods 300.0 and 353.2, 14 days for 
method 310.2, 7 days for methods 160.1 and 160.2, and 6 months for method 23408) 
were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of Alkalinity found in the initial, continuing and preparation blanks were 
not qualified since the results were greater than 1 OX the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s; 20% for water or s: 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits with 
the following exceptions: 

Spike 10 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1005GWMMW035-F-MS/MSD Chloride 80.1 (90-110) 80.8 (90-110) - J- (ali detects) A 
(1 005GWMMW035-F UJ (all non-detects) 
1005GWMMW034-1-F 
1 005GWMMW034-2-F 
1 005GWMMW036-F) 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

All sample result verification met validation criteria with the following exceptions: 

Sample Analyte Finding 	 Criteria Flag AorP 

1005GWMMW023-F Sulfate 	 Sample result exceeded Reported result should be J (all detects) A 
calibration range. within calibration range. 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were . 
rejected as follows: 
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Sample Compound Flag AorPI I I I I 


I1 005GWMMW023-F I Sulfate R -A I I I 

Data flags are summarized at the end of this report if data has been qualified. 

6
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Wet Chemistry - Data Qualification Summary - SDG L 100507 41 

SDG Sample Analyte Flag AorP Reason Reason Code 

l10050741 	 1005GWMMW035-F Chloride J . (all detects) A Matrix spike\Matrix 16 

1 005GWMMW034-1-F UJ (all non-detects) spike duplicates (%R) 

1 005GWMMW034-2-F 

1 005GWMMW036-F 


L10050741 1 005GWMMW023-F Sulfate J (all detects) A 	 Sample result 22 

verification 


l10050741 1 005GWMMW023-F Sulfate R A 	 Overall assessment of 23 

data 


Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 
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LDC # 23452F6 VALIDATION COMPLETENESS WORKSHEET Date: 7-/-10 
SDG #: L 10050741 
Laboratory Microbac Laboratories. Inc. 

Level Ill Page:_\of_L 
Reviewer: o{S 

2nd Reviewer: \.1--" 

METHOD: (Analyte) Alkalinity (EPA Method 310.2), Chloride. Sulfate (EPA Method 300.0), Hardness (SM2340B). 
Nitrate/Nitrite-N (EPA Method 353.2), TDS (EPA Method 160 1 ). TSS (EPA Method 160.2) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area I I Comments 	 I 
I. Technical holding times fT Sampling dates: ~ /7-IJID 


II a. In itial calibration 
 0-
lib . Calibration verification 	 ~ 
Ill . Blanks sw 

5vJ fV'S IV 

v Duplicates 0 Ov() 

IV Matrix Spike/Matrix Spike Duplicates 

0 us}f>VI. Laboratory control samples 

' VII . Sample result verification ~L-tV 

VIII Overall assessment of data s~, 

IX. Field duplicates 	 /VJ 

NX F;ol~ hlankc 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples 
I 10...-f!fZ. 

1 1 005GWMMW035-U 11 1 005GWMMW023-FDL 21 ~/ 31 


2 1 005GWMMW034-1-U 12 1 005GWMMW035-U-MS 22 32 


3 1 005GWMMW034-2-U 13 1 005GWMMW035-U-MSD 23 33 


4 1 005GWMMW036-U 14 1 005GWMMW035-F-MS 24 34 


5 1 005GWMMW023-U 15 1 005GWMMW035-F-MSD 25 35 


_(~h) (\)u\)6 1 C05GWMMW035-F 16 26 	 36 
/ 

; 

7 1 005GWMMW034-1-F 17 27 37 


8 1 005GWMMW034-2-F 18 28 38 


9 1 005GWMMW036-F 19 29 39 


10 1 005GWMMW023-F 20 30 40 


Notes:__________________________________________________________________________ 

234 52F6Wwpd 
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LDC #: ~~ F9b~ VALIDATION FINDINGS WORKSHEET Page:~of \ 
SDG#:~ Sample Specific Analysis Reference Reviewer:~ 

2nd reviewer: (.:.....?' 

All circled methods are applicable to each sample. 

_-.......
Sample ID Parameter 

\-~"l pH(rD8);1 F NOs N02 804 P04 ALK CN· N~ TKN TOC c~+ (TsS~ 
~~ pH TD8{5)F ~OiNQ;fiOtJP04 ~)CN" N~ TKN TOC c~+~ 
10\ I pH TD8 Cl F NQ; N02 {s0) P04 ALK CN' NH3 TKN TOC c~+ 
.J~ pH ~os) Cl F N03 N02 804 P04 AU< eN· NH3 TKN TOC CR0

... ___ 

.QC\'2.\) pH GoS)cr F NO~ N02 804 P04 ALK CN' NH3 TKN roc CR8+~ 
IY \S pH TD8@F {i:Jo/NOJ~ P04 (ALK)CN" N~ TKN TOC CR8+ 

pH TD8 (C~ F No;Nols~ P04 ALK CN' NHa TKN TOC c~+\~ 

pH TD8 Cl F NOs N02 So4 P04 ALK CN" N~ TKN TOC c~+ 


pH TD8 Cl F NOs N02 804 P04 ALK CN" N~ TKN TOC c~+ 


pH TD8 Cl F NOs N02 804 P04 ALK CN" N~ TKN TOC c~+ 


pH TD8 Cl F NOs N02 804 P04 ALK CN· NH3 TKN TOC CR8 + 


pH TD8 Cl F N03 N02 804 P04 ALK CN" N~ TKN TOC c~+ 


pH- TDS Cl F NOs N02 804 P04 ALK CN' N~ TKN TOC c~+ 


pH TD8 Cl F NOs N02 804 P04 AU< CN" N~ TKN TOC Cff!+ 


pH TD8 Cl F N03 N02 804 P04 ALK CN" N~ TKN TOC c~+ 


pH TD8 Cl F NOs N02 S04 P04 ALK CN" N~ TKN TOC c~+ 


pH TD8 Cl F N08 N02 804 P04 ALK CN" NH3 TKN TOC Cff!+ 


pH TDS Cl F NOs N02 804 P04 ALK CN" NH3 TKN TOC Cff!+ 


pH TDS Cl F NOs N02 804 P04 AU< CN' NHs TKN TOC c~+ 


pH TD8 Cl F NOs N02 804 P04 ALK CN' NH3 TKN TOC CR"+ 


pH TD8 Cl F NOs N02 804 P04 ALK CN" N~ TKN TOC CR"+ 


pH TD8 Cl F N03 N02 S04 P04 ALK CN" NI-ls TKN TOC c~+ 


pH TDS Cl F NOs N02 804 P04 AU< CN" N~ TKN TOC CR8+ 


pH TDS Cl F NOs N02 S04 P04 ALK CN' N~ TKN TOC Cff!+ 


DH TDS Cl F NO.., NO., SO P04 ALK CN' NH TKN TOC Cff!+ 

··· ·-· 

·'"" 
Commenm:·------------------------------------------------------------------- 

METHODS.6 
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LDC #: 1...-~ SJ.,.f6 VALIDATION FINDINGS WORKSHEET 	 Page:_lotl_ ~:> 

i ~~' SDG #: SQQ___cp.;e;L Negative Blanks 	 Rewiewer:~ 
t1: 

~ '.': 

2nd Reviewer: ~ ~j: 
METHOD: lnorganics, Method ee.e__CD.J-.12/l- [~~

:(;
The absolute value of the negative blank conentrations listed below exceeded the RL 

'·::! 
:~';

Negative 	 ~~l 
·:j#I BlankiD Anal\lt!! Blank Concentration RL Associated Samoles ~ualifications 	 ;. 

·.·
\I rf\~ A\'n -lb~~L- IO~L _h-q Nc.&_v::;j_(? 101' ~L) 	 :-.: 

·;~"'1.1 c..c \5 -\C>.G\ _\ v 7-g 
1~1 C..C..\) - \ 0.0'=' (-q~.,... 

Yl CL0 ~ -\I ·7CJ 'i--- .J.,; G 	 w 

Commen~:----------------------------------~---------------------------------------------------------------------------

NEGBLANK.4SW.wpd 
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LDC #: '1...-~C)~~ VALIDATION FINDINGS WORKSHEET Page:_l_of \ f
 
SDG #: 5...e.e.. C5:..CIL Matrix Spike/Matrix Spike Duplicates Reviewer: ~ ~;: 


2nd Reviewer: ~ ' 
- ~-~~METHOD: lnorganics, EPA Method SeQ._ ~ 	 ·: 

:: 
~ease see qualifications below for all questions answered "N". Not applicable quest~ons · ntified as "N/A". -: 

· 
-•.t<'.of N N/A Was a matrix spike analyzed for each matrix in this SDG? Cf(:)-\ 10 
, 

Y 4'Si5 N/A Were matrix spike percent recoveries (%R) within the control limits . If the sample concentration exceeded the spike concentration by a factor 
~' 
;of 4 or more, no action was taken. 
i.Y @:>NtA Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? f~~ 

LEVE~ONLY: :: 

Y N L Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 	
,:· 

;~! 
-
-~ 

t 
MS MSD 

:ll M~IM~n In M"triv 6.n,.lvt<> .' ... 0 ... ADn II ;,...a.,\ ... 
co~q\Y I\5 w 	 C..\ 190,\ 150-8' S-/U3/A Cl.b) 

SD_, \s, '- '0- \' f'JCJ C1ua.\ C 7 L-1 ~ <.101 "-~ )__,''='·7 	 .. 
----~---- - -- - --------

.: 

.. 
:: 
~; 

r: 
,, 

Comments:------------------------------------------------------------------------------------------------------------------ 
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·~ 
LOC #: --z...'::>LICS'L..~ VALIDATION FINDINGS WORKSHEET Page:lofl 
SOG#:Se2..~ Sample Result Verification Reviewer: Cf?_ 

2nd Reviewer ~ 

METHOD: lnorganics, Method-------------

#1 Sample ID r Analvte I Lab Reporting Umh (units) .I RDL {units) I Flndlna T Quallflcatlans 

\0 17(g\,·b~-\~~¥fl :1 ZA C'z:z~)I I I ~ I I 

Commenm:___________________________________________________________________________________ 

ABVCRDL.e 



LDC #: -:z..5L-lCS--z....r-b VALIDATION FINDINGS WORKSHEET Page:*
SDG#::c'>~ Overall Assessment of Data Reviewer: 

2nd Reviewer: ~ 

METHOD: Jnorganics, Method .seQ__~ 


Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 


All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 


[Y}N N/A Was the overall quality and usability of the data acceptable? 

# Date SampleiD Finding Associated Samples Qualifications 

\0 51)J.- ~IPr cz~1 
~I

- --------·--

Cornmems: _____________________________________________________________________________________________________________________________________________ 

. . . 
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Report# 23452G6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1005GWM8W135-U 

1005GWM8W006-U 

1005GWM8W027-U 

1005GWM8W099-U 

1005GWMW-16A-U 

1005GWMMW022-U 

1005GWMW-15A-U 


10058-GW-0 1-U 

1 005E R-GW -0 1-U 

1 005ER-GW-02-U 


1 005GWMMW01 0-U 

1005GWM8W135-F 

1005GWM8W006-F 

1005GWM8W027-F 

1005GWM8W099-F 

1005GWMW16A-F 


1005GWMMW022-F 

1005GWMW-15A-F 


10058-GW-0 1-F 

1005ER-GW-01-F 

1005ER-GW-02-F 


1 005GWMMW01 0-F 

1005GWMMW01 0-F-MS 


1005GWMMW01 0-F-MSD 

1005GWMMW022-U-MS 
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Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L10050742 


Collection Date 
05/21/2010 
05/21/2010 
05/21/2010 
05/23/2010 
05/21/2010 
05/22/2010 
05/22/2010 
05/23/2010 
05/23/2010 
05/23/2010 
05/23/2010 
05/21/2010 
05/21/2010 
05/21/2010 
05/23/2010 
05/21/2010 
05/22/2010 
05/22/2010 
06/23/2010 
05/23/2010 
05/23/2010 
05/23/2010 
05/23/2010 
05/23/2010 
05/22/2010 

1 


Laboratory Sample Identification 

L 10050742-01 

L 1 00507 42-03 

L 1 00507 42-05 

L 100507 42-07 

L10050742-09 

L 10050742-11 

L 10050742-17 

L 10050742-19 

L 10050742-21 

L 1 00507 42-23 

L 1 00507 42-25 

L 1 00507 42-02 

L 10050742-04 

L 1 00507 42-06 

L 1 00507 42-08 

L 10050742-10 

L 10050742-12 

L 10050742-18 

L 100507 42-20 

L 10050742-22 

L 100507 42-24 

L 10050742-:-26 

L 1 00507 42-28 

L 1 00507 42-30 

L 10050742-13 




1005GWMMW022-U-MSD 05/22/2010 L 10050742-15 

1005GWMMW010-U-MS 


1 005GWMMW01 0-U-MSD 

1005GWMMW022-F-MS 


1005GWMMW022-F-MSD 

1005GWMMW022-FDUP 

1005GWMMW01 0-FDUP 

1005GWMW-16A-UDUP 


05/23/2010 
05/23/2010 
05/22/2010 
05/22/2010 
05/22/2010 
05/23/2010 
05/21/2010 

L 1 00507 42-27 

L 1 00507 42-29 

L 10050742-14 

L 10050742-16 


L 10050742-12DUP 

L 1 00507 42-26DUP 

L 10050742-09DUP 


2
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Introduction 

This data review covers 33 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3V:\LOGIN\MWH\Monsantoi23452G6 _mw3.doc 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

4V:\LOGIN\MWH\Monsanto\23452G6 _mw3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1005ER-GW-01-U, 1005ER-GW-02-U, 1005ER-GW-01-F, and 1005ER-GW
02-F were identified as equipment rinsates. No contaminant concentrations were found 
in these blanks. 

Samples 10058-GW-01-U and 10058-GW-01-F were identified as source blanks. No 
contaminant concentrations were found in these blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :-::; 20% for water or :-::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6V:ILOGIN\MWH\Monsanto\23452G6_mw3.doc 



Wet Chemistry - Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 100507 42 


No Sample Data Qualified in this SDG 

7
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LDC # 23452G6 VALIDATION COMPLETENESS WORKSHEET Date1-/,...lb 

SDG#: L10050742 
Laboratory: Microbac Laboratories , Inc. 

Level Ill Page:_l_of_j_ 
Reviewer: CfL= 

2nd Reviewer: ,,...._, 

METHOD: (Analyte) Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidaticc Area I I Ccmmects 	 I 
I. Technical holding times A Sampling dates: ') I L-1-""L'?I I0 


II a. Initial calibration 
 0 
Alib. Calibration verification 

PrIll. Blanks 

IV Matrix Spike/Matrix Spike Duplicates A -rf\~ 1'9 

v Duplicates ~ 0~ 


VI. Laboratory control samples fr ,_chr'Y 

VII Sample result verification N 


AVIII. Overall assessment of data 

('JIX. Field duplicates 

A\0 	 C:,Ql..{"C.-t.. ~ \\~ -:. "l IC\ f;~ :::9 101 c.o 2-\X FiPirl hl:mk« 
I 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples : 

1 1005G~W135-U 11 1 005GWli"){Vo 1 0-U 21 1005ER-GW-02-F 31 cw. ,-;)our 
'\ 

2 1 005GWMBW006-U 12 1 005GWMBW135-F 22 1 005GWMMryiW01 0-F 32 ('I! 7...-~) Ov Q 

3 1 005GWMBW027 -U 13 1 005GWMBW006-F 23 1 005GWMMW01 0-F-MS 33 
 (XI. s) 9U f> 
4 1 005GWMBW099-U 14 1 005GWMBW027 -F 24 1 005GWMMW01 0-F-MSD 34 


5 1 005GWMW-16A-U 15 1 005GWMBW099-F 25 1 005GWMMW022-U-MS 35 


6 1 005GWMMW022-U 16 1 005GWMW16A-F 26 1 005GWMMW022-U-MSD 36 


7 1 005GWMW-15A-U 17 1 005GWMMW022-F 27 1 005GWMMW01 0-U-MS 37 


8 1 0058-GW-01-U 18 1005GWMW-15A-F 28 1 005GWMMW01 0-U-MSD 38 


9 1 005ER-GW-01-U 19 1 0058-GW-01-F 29 1 005GWMMW022-F-MS 39 


10 1 005ER-GW-02-U 20 1 005ER-GW-01 -F 30 1 005GWMMW022-F-MSD 40 ~v 

Notes: ________________________________________________________________________ __ 

23452G6Wwpd 



VALIDATION FINDINGS WORKSHEET Page:_~of\ 

Sample Specific Analysis Reference Reviewer:~ 
2nd reviewer: vJ 

All circled methods are applicable to each sample. 

SampleiD 	 Parameter 

l-\\ 	 pH ~ Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC c~+ 

pH TDs Cl F NOs N02 S04 P04 ALK CN" NHa TKN TOC c~+ 


\v~~ 	pH TDS et F NOs N02 SOJ P04 AU< eN" NH8 TKN TOe c~· --· ____ 


pH TDS e1 F N03 N02 S04 P04 AU< eN- NHa TKN TOe Cfr... _ 


pH TDS ·e1 F NOs N02 S04 P04 ALK eN- NH, TKN TOC CR0+ 


pH TDS et F N03 N0{$_94 P04 ALK eN- NH, TKN TOe eRe+
IO.C·~tL\ 
z«J~ pH TDS Cl F NOs N02 so) P04 ALK eN" NH, TKN TOe e~+ 


~l;j pH TDS et F NOs N02 rsoJ P04 ALK eN" NH, TKN TOC e~· ____ 


\ /7_5:/~ pH fr~ e1 F NOs N02 S04 P04 ALK eN" NH, TKN TOe eff+ 


'lL')') pH ~ )cl F N03 N02 S04 P04 ALK eN" NH, TKN TOe eRe+ 


pH TDS Cl F NOs N02 S04 P04 ALK eN- NH3 TKN TOC CR8+ 


pH TDS Cl F NOs N02 S04 PO. ALK eN" NH, TKN TOe c~· _ 

pH· TDS Cl F NOs N02 S04 P04 ALK CN" NH, TKN TOC c~+ 

pH TDS et F N03 N02 S04 P04 ALK eN" NH, TKN TOC C~+ 

pH TDS e1 F 	N03 N02 S04 P04 ALK CN" Nl-fs TKN TOe CR0+ -
pH TDS Cl F NOs N02 S04 P04 ALK eN- NHa TKN TOe e~· 

pH TDS Cl F N08 N02 S04 P04 ALK eN- NHa TKN TOe c~+ -
pH TDS e1 F NOs N02 S04 P04 ALK eN· NH3 TKN TOe eff+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN" NHa TKN TOe c~+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH3 TKN TOe eR0+ 

pH TDS Cl F NOs N02 S04 P04 ALK eN" NHa TKN TOe c~+ 

pH TDS Cl F NOs N02 S04 P04 ALK eN" Nl-fs TKN TOe c~+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" Nl-fs TKN TOC CR0+ 

pH TDS Cl F NOs N02 S04 P04 ALK eN" Nl-fs TKN TOC e~+ 

pH TDS Cl F NOG NO., so PO ALK CN" NH. TKN TOC cFf• - ---· · 

~~Commenm:.__________________________________________________________________ 
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Report# 23452H6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 005GWMBW152-U 

1 005GWMMW007-U 

1 005GWMBW152-F 

1005GWMBW007-F 


1005GWMBW007-U-MS 

1 005GWMBW007-U-MSD 

1005GWMBW007-F-MS 


1005GWMBW007-F-MSD 

1005GWMBW007-FDU P 


Monsanto, P4 Production LLC 

July 7, 2010 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L10050784 


Collection Date Laboratory Sample Identification 

05/24/2010 L 10050784-01 

05/25/2010 L 1 0050784-03 

05/24/2010 L 10050784-02 

05/25/2010 L 1 0050784-04 

05/25/2010 L 1 0050784-05 

05/25/2010 L 1 0050784-07 

05/25/2010 L 1 0050784-06 

05/25/2010 L 1 0050784-08 

05/25/2010 L 1 0050784-04DUP 


1
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Introduction 

This data review covers 9 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification {ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field duplicates were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10050784 

No Sample Data Qualified in this SDG 
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LDC #: 23452H6 VALIDATION COMPLETENESS WORKSHEET Date: 7---1-l O 
SDG #: L10050784 Level Ill Page: 	 'dzJ. 
Laboratory Microbac Laboratories. Inc. Reviewer: 

2nd Reviewer: lf'.-./ 

METHOD: (Analyte) Sulfate (EPA Method 300.0L TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

'"'•lil'i'11tion Area 	 ~ Comments 

S~~I. Technical holding times (:4 Sampling dates: -r ~f,()• Jj..,._p It tL. r/V)1~ 
II a. Initial calibration ~ 
lib . Calibration verification A 

BIll. Blanks 

IV Matrix Spike/Matrix Spike Duplicates Pr- f(\5/f) 
v Duplicates 	 /). D,D 

VI. Laboratory control samples A 'r..sln__,.. 

VII . Sample result verification 	 N 

VIII . Overall assessment of data A
.N/IX. Field duplicates 

tV)( ~iPi rl hl:>nk<: 

Note: 	 A =Acceptable ND =No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

1 1 005GWMBW152-U 11 (?C?.>Y 21 31 


2 1005GWMMW007-U 12 22 32 


3 1 005GWMBW152-F 13 23 33 


4 1 005GWMBW007 -F 14 24 34 


5 1 005GWMBW007 -U-MS 15 25 35 


6 1 005GWMBW007 -U-MSD 16 26 36 


7 1 005GWMBW007 -F-MS 17 27 37 


8 1 005GWMBW007 -F-MS D 18 28 38 


9 19 29 39
(XX y ) OvR ....___ 


10 20 30 40 


Notes:__________________________________________________________________________ 
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LDC#: l-~L62t+b VALIDATION FINDINGS WORKSHEET Page:_J_of \ 


SDG#~~ Sample Specific Analysis Reference Reviewer:~ 

2nd reviewer: ~ 

All circled methods are applicable to each sample. 

Sample ID Parameter 


\){_ pH (rDS) Cl F N03 No2 so4 P04 ALK CN· N~ TKN TOC c~+ 


~ L-\ pH TDS Cl F N03 NOise;) P04 ALK CN" N~ TKN TOC c~+ 

..., - . 

pH TDS Cl F N03 N02 S04 P04 AU< CN" NHs TKN TOC C~+ ---- ---- --- --
pH(TD~ Cl F NOs ALK eN· N~ TKN TOC CR0 

..br :~ t-. N02 S04 P04 

pH TDS ·Cl F NOs NO(sdj P0 AU< CN" NH TKN TOC CR8+ ___________4 31.v.. 
9 
 pH TDS Cl F NOs Nolso) P04 AU< CN· N~ TKN TOC CR8+ _________ 


pH TDS Cl F N03 N02 S04 P04 ALK CN· N~ TKN TOC c~+ 

pH TDS Cl F N0
3 

N02 S04 P04 ALK CN" N~ TKN TOC c~+ __________ 


pH TDS Cl F N08 N02 S04 P04 ALK CN" NHs TKN TOC c~+ _ 


pH TDS Cl F N03 N02 S04 P04 ALK CN" NH
3 

TKN TOC c~+ _________ 


pH TDS Cl F N03 N02 S04 P04 AU< CN· NH3 TKN roc· CR8+ ---- --- -- - 
pH TDS Cl F N08 N02 S04 P04 AU< CN· NH3 TKN TOC C~+ 

pH· TDS Cl F N03 N02 S04 P04 ALK CN" N~ TKN TOC c~+ ---- -- -- -
pH TDS Cl F N03 N02 so4 P04 ALK CN" N~ TKN TOC CR8+ 

pH TDS Cl F N03 N0
2 

S0
4 

P04 ALK CN" N~ TKN TOC c~+ _______ 

pH TDS Cl F N03 N02 S04 P04 AU< CN" N~ TKN TOC c~· 


pH TDS Cl F N03 N02 S04 P04 AU< CN" NHs TKN TOC c~+ 


pH TDS Cl F NOs N02 S04 P04 AU< CN" NH3 TKN TOC c~+ 


pH TDS Cl F N03 N02 S04 P04 ALK CN· NHs TKN TOC CR6
+ 


pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 


pH TDS Cl F N03 N02 S04 P04 AU< CN" N~ TKN TOC CR8+ 


pH TDS Cl F N03 N02 so4 P04 ALK CN" N~ TKN TOC c~+ ______ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" N~ TKN TOC CR8+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NHs TKN TOC c~+ 

DH TDS Cl F NO,. NO., SO PO ALK CN" NH TKN TOC c~+ .... ..~ 

:..,.,
Commen~:.___________________________________________ 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23452 


Gross Alpha & Gross Beta 



_ __ _ 

Report# 23452122 

Data Validation Company Name 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Field Sample Identification 

1 005GWMMW032-U** 

1 005GWMMW033-U 

1 005GWMMW032-F 

1 005GWMMW033-F 


1 005GWMMW032-UMS 

1 005GWMMW032-UMSD 

1 005GWMMW032-UDUP 


Southeast Idaho Mine Sites 

July 6, 2010 

Water 

Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Stage 28 & 4 

GEL Laboratories, LLC 

253507 

05/20/10 
05/20/10 
05/20/10 
05/20/10 
05/20/10 
05/20/10 
05/20/10 

**Indicates sample underwent Stage 4 review. 
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LaboratOry Sa111pl.ei ldentification 

253507001 

253507003 

253507002 

253507004 


253507001 MS 

253507001 MSD 

253507001 DUP 




Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Method noted below: 

• Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
a Continuing Calibration Verification 
9 - not applicable to this method 
1 0 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
24 Result is less than the MDC 
25 Result is less than two times the error 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
_X_ 	 Signatures on chain(s) and all samples accounted for 

X Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of four groundwater samples were collected on May 20, 2010 in preserved 
containers. Samples were shipped and arrived at the laboratory on May 25, 2010. Sample 
chain-of-custody and laboratory receipt documentation appear intact. The samples were 
analyzed within the 6-month holding time on June 12, 2010, 23 days from collection to 
analysis. 

II. Instrument Calibration 
_X_ Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
X Confirm matrix used in geometry standard 

_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_NA_ Background checks performed at the time of initial calibration 
_NA_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 
_X_ Certificates for NBS- or NIST-traceable standards 
_X_ Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
_NA_ Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_NA_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
X Confirm all samples less than MDC are qualified not detected (U) 
X Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

Sample results that were reported as values less than the MDC were qualified as not 
detected at the MDC (flagged U). Sample results that were less than two times the error 
were qualified as not detected at the MDC (flagged U) or qualified as not detected at the 
reported concentration (flagged U). The following results were qualified: 

. ··. Data 
Field §ample .... l_aboratory I ·· Result MDC Validation Reason 
Identification ... Sample I D. Parameter ··. (pCi/L) (pCi/L) 2*Error Result Code 

1 005GWMMW032-U** 253507001 Gross Alpha 5.85 2.78 6.16 5.85U 25 
1 005GWMMW032-U** 253507001 Gross Beta 5.76 4.69 6.22 5.76U 25 
1 005GWMMW032-F 253507001 Gross Alpha 4.08 3.56 5.84 4.08U 25 
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V. Blanks 
X 	 Confirm method blank results < MDC 


If method blank result is ;:: MDC: 

If sample result is > 5X the concentration of the method blank, then no action. 

If sample result is s 5X the concentration of the method blank, then U at detected value. 


No Gross Alpha or Gross Beta was detected in the method blanks. 

VI. 	 Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

_X_ Confirm that the DER s 1.42 or RPD s 20 
Where the duplicate (or replicate) error ratio (DER) = 


I([Sample)- [DuplicateD I 

2 	 2 112

([2 sigma error sample] + [2 sigma error DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s);:: 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), then no action; if>± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

All DERs are less than 1.42 (or RPDs less than 20) for Gross Alpha and Gross Beta. 

VII. 	 Laboratory Control Samples 
X Must be analyzed for each batch or for every 20 samples 
X Compare %R for Gross Alpha with lab control limits (75-125%) 
X Compare %R for Gross Beta with lab control limits (75-125%) 

Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. 	 Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 
X Compare %R for Gross Alpha with lab control limits (65-135%) 
X Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 
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Summary of Qualified Data: 

Field Sample Laboratory Result Data Validation Reason 
Identification Sample ID Parameter (pCi/L) Result/Flag AorP Code 

1 005GWMMW032-U** 253507001 Gross Alpha 5.85 5.85U 25 
1 005GWMMW032-U** 253507001 Gross Beta 5.76 5.76U 25 
1 005GWMMW032-F 253507001 Gross Alpha 4.08 4.08U 25 
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LDC #_.::23"--4'-"'5"=2-'-"12""'2___ VALIDATION COMPLETENESS WORKSHEET Date: j?-1 --ro 
S DG #_=25=3=5=0_:_7____ Level II I jrsz: Page:_\_ofj_ 
Laboratory GEL Laboratories LLC Reviewer :~ 

2nd Reviewer: l'fU kJ 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.0) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

I I ~alidatioo Area I I Cornrmmts 	 I 
I. Technical holding times 	 Sampling dates: R-	 ?/70(0 

It a. Initial calibration 	 A 
lib . Calibration verification 	 fi 
Ill. Blanks A 

IVa. Matrix Spike/(Matrix Spike) Duplicates A 0\~/o Ol.AD 
IVb . Laboratory control samples 	 A LL~.J 

\ 

v Minimum dectectable activity (MDA) ~ 
VI. Sample result verification 	 5\lrJ No+ re..A'ewe,c\ 0 ~l m: 
VII. Overall assessment of data f1 
VIII . 	 Field duplicates ~ 

IX FiPirl hl:.1nkc. 
 N 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 	 t"" Leve.\ L\ 

1 1 005GWMMW032-U *1: 11 21 1(?6W 31 

2 1 005GWMMW033-U 12 22 32 

3 1 005GWMMW032-F 13 23 33 

4 1 005GWMMW033-F 14 24 34 

5 1 005GWMMW032-UMS 15 25 35 

6 1 005GWMMW032-UMSD 16 26 36 

7 1 005GWMMW032-UDUP 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________________________________________________________________ 

23452122Wwpd 



Page:_l_of '
Reviewer: ~ 

2nd Reviewer: ~ . 

VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method 

NIST traceable standards used for all calibrations? 

the check source identified by activity and radionuclide? 

check sources including background counts analyzed at the requiried 
•rA<'""''n"v and within laboratory control limits? 

a matrix spike (MS) analyzed for each matrix In this SOG? If no, Indicate 
matrix does not have an associated MS/MSD or MS/DUP. Soil/ Water. 

the MS percent recoveries (%R) within the QC limits? if the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

a duplicate sample anaylzed at the required frequency of 5% in this SOG? 

activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MOA) < RL? 

RAD-EPA.IV version 1.0 

http:RAD-EPA.IV


LDC #: "L~l-l ')'2-'I.L.:i.. VALIDATION FINDINGS CHECKLIST Page: '-ot £.... 
SDG #: SeR-&>v:eiL Reviewer: c..(-2.. 

2nd Reviewer: 1iij 

analytes were detected in the field blanks. 

RAD·EPA.N version 1.0 



I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
Signatures on chain(s) and all samples accounted for 
Gross alpha and beta: preserved with nitric acid to ph < 2; 6-month holding time (if 
preserved) 

A total of _!j__ groundwater samples were collected on '.::>/ '2.0 / (0 in preserved 
containers. Samples were shipped and arrived at the laboratory on oJ -z... 5/1 0 
Sample chain-of-custody and laboratory receipt documentation appear intact. The samples were 
analyzed within the 6-month holding time on G/1 ?..-/1 0 ,_5_ days from 
collection to analysis. 

II. Instrument Calibration 
X. 	 Confirm dates of calibration, detector Ids, geometry, counting times, number of counts for 

each standard, measured activity for all standards, identity and true value of all standards 
>( Confirm matrix used in geometry standard 
N.ft Evidence of decay correction of standard prior to calculation of efficiencies, as 

appropriate 
'"/.. Calibration points including efficiencies fo reach detector 
~ Background checks performed at the time of initial calibration 
N-It Self absorption curves for each detector, covering an appropriate range of residue masses 
Jl1< Alpha-beta cross talk values and voltage plateaus (if needed) 
X Certificates for NBS- or NIST-traceable standards 

X Review standard preparation and dilution logs for accuracy 


III. Calibration Verification 
t1A_ 	 Tolerance chart or statistical control chart of the appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning)and ± 3 sigma error (failure) 
limits 
Routine (daily, weekly, monthly) background checks for each detector 
Daily efficiency checks for each detector 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Confirm defector IDs and geometries used in analysis 
Check if sample residues are within the range of the self absorption curve 



LDC #: L:,q?'2'1.L"'2- VALIDATION FINDINGS WORKSHEET Page:_\otl 
SDG #: See Cover Sample Result Verification Reviewer:~ 

2nd Reviewer ~ 

METHOD: Radiochemistry, Method See Cover 

# Sample ID Parameter Result (pr~./L MDC (tmtt) 2x Error (I:Htit) Findings 	 Qualifications
'(:l(,'lL (Xf L.. 

\ 	 0... s <6? L..1?f G.l0 l~*-td cesul~ ( z,. ~ S.l! S U~5 
13 ~. 7fe, ~.~Cf J. s 7~ ucz.s'" 'L'L 

3 (j... t..i.o~ 'i£9,"l;> , ~ s.~ 	 J_ '-f ,0 X" u czs) 

Comments: 	 r;j... -::. G(OS5 ~ \ oho... 
~ ::.. c;~o5") s~ b~
ad" ":. "2.. S i <}n"''\\o. e_(IO( 

v 

SampleVeri.6.wpd 
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LDC #: -z._~S7]7-?._ VALIDATION FINDINGS WORKSHEET Page:_l_of_l_ 

SDG #: Qee.co.,e-z_ Level IV Recalculation Worksheet Reviewer:~ 
2nd Reviewer:~ 

METHOD: Radiochemistry (Method: .Je.e_~ ) 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%A = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample. 
True True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S = Original sample activity 
(S+D)/2 D = Duplicate sample activity 

Recalculated ReDOrtedrf-~'/L tiL_ I I 
Acceptable 

SampleiD Type of Analysis Analyte Found/S {tmltS) True/D {Hnlts) %R orRPD %R orRPD (YIN)I I 
Laboratory control sample 

L-CS d- \lLC( l"L0 ~\ V\ } ) L( u 
I 

Matrix spike sample s (5 q/':J.-zlf ~~3 \I 0 I I ( 

Duplicate RPD 

~ s~s Y-L-0 )7.~ ~Z-71 ~ 
Chemical recovery 

tl 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 Version 1.0 (3/2/2000) 

·: :" .'5 
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VALIDATION FINDINGS WORKSHEET Page:_\_of_\_ 
Sample Calculation Verification Reviewer: c.(2... 

2nd reviewer: 4t1 l;i 
METHOD: Radiochemistry (Method:_....:::cS_~___;;-~-=~;;,...;;;;.---...1 

~ease see qualifications below for all questions answered "Nu. Not applicable questions are identified as "N/A". 
Y N N 'A Have results. been reported and calculated correctly? 
Y N N 'A Are results within the calibrated range of the instruments? 

Analyte results for --:-:-:--------___:cj_=-..::....--------reported with a positive detect were recalculated 
and verified using the following equation: 

Activity= 

r~~qq - ~~CT_5;'7(J...-0 0 .CbQO::,)(cpm - bckgrd cpm) 

(2.22}(E) (Voi}(CF) 


E = Efficiency Z,L.-L-( o.ILl( o.tG,C\)J 
Vol= Volume 
CF = %R, Self-absorbance, abundance, act. 

Reported Calculated 
Concenftatlon Concen~aUon Acceptable 

# Sample ID Analyte (&JC\ L) ( pC' L-) (YIN) 

\ y0-. ~~<is'S S_.._KS 
(3 S.lb S.lb ~ 

Note:______________________________________ 

AECALC.35 Version 1.0 (3/2/2000) 

http:AECALC.35


Report# 23452J22 

Data Validation Company Name 

Data Validation Report 


Project/Site Name: 	 Southeast Idaho Mine Sites 

Report Date: 	 July 6, 2010 

Matrix: 	 Water 

Parameters: 	 Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: 	 Stage 28 

Laboratory: 	 GEL Laboratories, LLC 

Sample Delivery Group (SDG): 	253677 

Field Sample···ldentification Date·conected Laborato.ry Sample·ldentification 
1 005GWMMW035-U 05/21/10 253677001 


1005GWMMW034-1-U 05/21/10 253677003 

1 005GWMMW034-2-U 05/21/10 253677005 

1 005GWMMW036-U 05/21/10 253677007 


1 005GWMMW035-UMS 05/21/10 253677001 MS 

1 005GWMMW035-UMSD 05/21/10 253677001 MSD 

1 005GWMMW035-UDUP 05/21/10 253677001 DUP 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Method noted below: 

• Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 

- not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
S Continuing Calibration Verification 
9 - not applicable to this method 

- not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 

Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 -not applicable to this method-

Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
24 Result is less than the MDC 

Result is less than two times the error 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
_X_ Signatures on chain(s) and all samples accounted for 

X Gross alpha and beta: preserved with nitric acid to pH< 2; 6-month holding time (if preserved) 

A total of four groundwater samples were collected on May 21, 2010 in preserved 
containers. Samples were shipped and arrived at the laboratory on May 27, 2010. Sample 
chain-of-custody and laboratory receipt documentation appear intact. The samples were 
analyzed within the 6-month holding time on June 9, 2010, 19 days from collection to 
analysis. 

II. Instrument Calibration 
_X_ Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
X Confirm matrix used in geometry standard 

_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_NA_ Background checks performed at the time of initial calibration 
_NA_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 
_X_ Certificates for NBS- or NIST-traceable standards 
_X_ Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
_NA_ Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_NA_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
X Confirm all samples less than MDC are qualified not detected (U) 
X Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

No Gross Alpha or Gross Beta results were reported below the MDC. 

V. Blanks 
_X_ Confirm method blank results< MDC 

If method blank result is 2:: MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is s 5X the concentration of the method blank, then U at detected value. 

No Gross Alpha or Gross Beta was detected in the method blanks. 
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VI. Laboratory Duplicates 
_X_ Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
_X_ Confirm that the DER s 1.42 or RPD s 20 

Where the duplicate (or replicate) error ratio (DER) = 

I([Sample)- [Duplicate]) I 


112
([2 sigma error

2 
sample] + [2 sigma error

2 
DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) <:: 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), then no action; if>± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

All DERs are less than 1.42 (or RPDs less than 20) for Gross Alpha and Gross Beta. 

VII. Laboratory Control Samples 

_X_ Must be analyzed for each batch or for every 20 samples 

_X_ Compare %R for Gross Alpha with lab control limits (75-125%) 

_X_ Compare %R for Gross Beta with lab control limits (75-125%) 


Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
_X_ Must be analyzed for each batch or for every 20 samples 
_X_ Compare %R for Gross Alpha with lab control limits (65-135%) 

X Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 

5 




Summary of Qualified Data: 

No Gross Alpha or Gross Beta results required qualification in this SDG. 
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IX 

LDC # 23452J22 VALIDATION COMPLETENESS WORKSHEET Date: 7-J-ID 
SDG #: 253677 Level Ill Page:_lof_\_ 
Laboratory: GEL Laboratories LLC Reviewer:~ 

2nd Reviewer:~ 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.0) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets 

Validation Area 	 Comments 

~ 	 ? I'Ll/\ uI. Technical holding times 	 Sampling dates: 

II a. Initial calibration A 
lib. Calibration verification 	 A 
Ill. Blanks 0 

pIVa. Matrix Spike/(Matrix Spike) Duplicates 	 rt\S>/0 0-R 
IVb. Laboratory control samples 	 8 L-C-S 

f'\V. Minimum dectectable activity_ (MDA) 

VI. Sample result verification 	 N 

VII. Overall assessment of data 	 ~ 
VIII. Field duplicates tJ 

FiPirl hl,nkc: N 


Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: WCA~ 

1 1 005GWMMW035-U 11 9~""' 21 31 
'< 

2 1 005GWMMW034-1-U 12 22 32 

3 1 005GWMMW034-2-U 13 23 33 

4 1 005GWMMW036-U 14 24 34 

5 1 005GWMMW035-UMS 15 25 35 

6 1 005GWMMW035-UMSD 16 26 36 

7 1 005GWMMW035-UDUP 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________ 

23452J22W.wpd 



x 
I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 

Signatures on chain(s) and all samples accounted for 
X: 	 Gross alpha and beta: preserved with nitric acid to ph < 2; 6-month holding time (if 


preserved) 


A total of_i_ groundwater samples were collected on <? /'1-l/l 0 in preserved 
containers. Samples were shipped and arrived at the laboratory on '? I 'Z... 7 /I 0 
Sample chain-of-custody and laboratory receipt doc\IWentation appear intact. The samples were 
analyzed within the 6-month holding time on ~ l '1(1 0 ,B_ days from 
collection to analysis. 

II. Instrument Calibration 
Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 
for each standard, measured activity for all standards, identity and true value of all 
standards 
Confirm matrix used in geometry standard 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Calibration points including efficiencies fo reach detector 
Background checks performed at the time of initial calibration 
Self absorption curves for each detector, covering an appropriate range of residue masses 
Alpha-beta cross talk values and voltage plateaus (if needed) 
Certificates for NBS- or NIST -traceable standards 
Review standard preparation and dilution logs for accuracy 

III. Calibration Verification 
J!..A 	 Tolerance chart or statistical control chart of the appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 

_L Routine (daily, weekly, monthly) background checks for each detector 
" Daily efficiency checks for each detector 

/{p.. Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 

:t__ Confirm defector IDs and geometries used in analysis 
NA Check if sample residues are within the range of the self absorption curve 



LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

MWH Americas, Inc. August 4, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed is the revised data validation report for the fraction listed below. Please 
replace the previously submitted report with the enclosed revised report. 

LDC Project# 23452: 

SDG# Fraction 

L10050741 Metals 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 



Revision 1 

Report# 23452F4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 6, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10050741 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW035-U 05/21/2010 L 10050741-01 


1 005GWMMW034-1-U 05/21/2010 L 10050741-07 

1 005GWMMW034-2-U 05/21/2010 L 10050741-09 

1 005GWMMW036-U 05/21/2010 L 10050741-11 

1 005GWMMW023-U 05/21/2010 L 10050741-13 


1 005GWMMW035-U-MS 05/21/2010 L 10050741-03 

1 005GWMMW035-U-MSD 05/21/2010 L 10050741-05 


1*Indicates change as the result of report review. 

SDG L10050741 V:\LOGIN\MWH\Monsanto\23452F4b_RV1 .doc 




Revision 1 

Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020A ICPMS: Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, 
Lead, Manganese, Nickel, Selenium, Silver, Thallium, Uranium, and Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2*Indicates change as the result of report review. 

SDG L 10050741 V:\LOGIN\MWH\Monsanto\23452F4b_RV1.doc 




Revision 1 

The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

*Indicates change as the result of report review. 3 
SDG L10050741 V:ILOGIN\MWH\Monsanto\23452F4b_RV1 .doc 
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Revision 1 

l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


4•indicates change as the result of report review. 

SDG L 10050741 V:ILOGIN\MWH\Monsanto\23452F4b_RV1 .doc 
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Revision 1 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

*VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 005GWMMW035-U-MS/MSD Manganese -6.41 (75-125) -15.6 (75-125) - J- (all detects) A 
(1 005GWMMW035-U R (all non-detects) 
1005GWMMW034-1-U 
1005GWMMW034-2-U 
1 005GWMMW036-U) 

1 005GWMMW035-U-MS/MSD Nickel J- (all detects) A71 .1 (75-125) 67.5 (75-125) 
(1005GWMMW035-U UJ (all non-detects) 

1 005GWMMW034-1-U 

1 005GWMMW034-2-U 

1 005GWMMW036-U) 


1 005GWMMW035-U-MS/MSD Zinc J (all detects) A
134 (75-1 25) - 30.7 (520) 
(1 005GWMMW035-U UJ (all non-detects) 

1 005GWMMW034-1-U 

1 005GWMMW034-2-U 

1 005GWMMW036-U) 


5*Indicates change as the result of report review. 
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*Selenium results were outside the QC limits; results were not qualified since the original 
sample (1 005GWMMW035-U) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Arsenic and Selenium results were outside the QC limits; results were not qualified since 
the original sample (1005GWMBW032-1-F) was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

*Added selenium MS/MSD results 

6*Indicates change as the result of report review. 

SDG L 10050741 V:\LOGIN\MWH\Monsanto\23452F4b_RV1.doc 
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Metals- Data Qualification Summary- SDG L 10050741 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10050741 	 1 005GWMMW035-U Manganese J- (all detects) A Matrix spike/Matrix 16 

1 005GWMMW034-1-U R (all non-detects) spike duplicates (%R) 

1 005GWMMW034-2-U 

1 005GWMMW036-U 


L10050741 	 1 005GWMMW035-U Nickel J- (all detects) A Matrix spike/Matrix 16 

1 005GWMMW034-1-U UJ (all non-detects) spike duplicates (%R) 

1 005GWMMW034-2-U 

1 005GWMMW036-U 


L10050741 	 1005GWMMW035-U Zinc J (all detects) A Matrix spike/Matrix 16, 17 
1005GWMMW034-1-U UJ (all non-detects) spike duplicates {%R) 
1005GWMMW034-2-U (RPD) 
1005GWMMW036-U 

Metals- Laboratory Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 10050741 

No Sample Data Qualified in this SDG 

7*Indicates change as the result of report review. 
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LDC #: _ _,2=3'-'4=52=F-'4""'b___ VALIDATION COMPLETENESS WORKSHEET Date: 1--H

SDG #:. 4-!..1__ Level Ill Page:_1ofl__L:..1'-"0~05::::..:0"-'-72
Laboratory: Microbac Laboratories. Inc. Reviewer: Cfl

2nd Reviewer: ,... ~ 
METHOD: Metals (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc Area I I Com meets I 
I. Technical holding times A Sampling dates: ~/7..-tl \0 
II. Calibration /;cc_~ ("(\«;:{\u('Q A/A 
Ill. Blanks ~ 
IV. 

v. 

ICP Interference Check Sample (ICS) Analysis 

Matrix Spike Analysis 

A 
l~ r"SI.D 

VI. Duplicate Sample Analysis tl 
VII . Laboratory Control Samples (LCS) A L.C ~ 
VIII. 

IX. 

Internal Standard (JCP-MS) 

Furnace Atomic Absorption QC 

A 
tv A)&\ 11-b~\n..ed 

X. JCP Serial Dilution 1-SW CS'06~ L-\C0?0/~0) 
XI. Sample Result Verification N 

XII . Overall Assessment of Data A
XIII. Field Duplicates N 
XIV. Field Blanks fl 

Note: 	 A =Acceptable ND = No compounds detected D = Duplicate 
N = Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB = Field blank EB =Equipment blank 

Validated Samples: tp.}~~ 

1 1 005GWMMW035-U 11 21 (?~w 31 

2 1 005GWMMW034-1-U 12 22 32 

3 1005GWMMW034-2-U 13 23 33 

4 1 005GWMMW036-U 14 24 34 

5 1005GWMMW023-U 15 25 35 

6 1 005GWMMW035-U-MS 16 26 36 

7 1 005GWMMW035-U-MSD 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes: ______________ _ 

23452F4bW. wpd 
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VALIDATION FINDINGS WORKSHEET Page:.i:_ot_l 
Sample Specific Element Reference Reviewer:~ 

2nd reviewer:_--vc?_..::;.._ 

All circled elements are applicable to each sample. 

T~rnAt Jln~lvt~> I i!::t ITAI \ 

AI ;;-;;, Ba, Be,I'Ca\ Ca, Cr Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,Q.;,g, Na Tl V ;: Mo, 8, Si, CN·, 

Al,(sti,A), Ba; Be?ca. ca.<C'r co cY)Fe/Pil, Mg~, Hg,Q K.~ Na.Glv.rfrb Mo, B, Si, cN{U} 
~ 

AI, Sb, As, Ba, Be, Cd Ca, Cr Co Cu, Fe, Pb, Mg> Mn HJL Ni, K, Se, AJL Na, Tl V, Zn Mo B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn Mo 8, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo B Si CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Pb, Mg, Mn Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo B Si, CN·, 

AI, Sb, As, Ba, Be, Cd Ca. Cr. Co Cu, Fe, Pb, Mg, Mn Hg, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn Mo. B, Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn HQ, Ni, K, Se, ~ Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI Sb, As, Ba Be, Cd, Ca, Cr, Co Cu, Fe, Pb, MQ, Mn HQ, Ni, K, Se AQ, Na, Tl V, Zn, Mo B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K Se, AQ, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl V, Zn Mo. B, Si, CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd Ca. Cr, Co, Cu, Fe, Pb Mg, Mn Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si, CN·, 

AI, Sb As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co Cu, Fe, Pb, Mg, Mn. Hg, Ni K, Se Ag, Na, Tl, V, Zn, Mo, B Si, CN", 

An<~~lueie 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, MQ, Mn Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Si CN·, 

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Ca, Fe, Pb, MQ, Mn Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS 

Comments:_-=.:.M...,.e""'rc=<>=u,__ry'-'b:<.ly'-'C:::<.V.:..:'AAc:....:..:.:.if_,pe~rf""'orm'-'-=ed=----------------------------
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LDC #: "'1.,~'1S1..-f \...\}? VALIDATION FINDINGS WORKSHEET 	 Page:~of_\_ 
SDG#: ?~~ Matrix Spike/Matrix Spike Duplicates Reviewer: (f2.: 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6020/6010/7000) 

~ase see qualifications belowfor all questions answered "N". Not applicable questions are identified as "N/A". 
1Uf' N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

y(]) N/A Were matrix spike percent recoveries (%R) within the control limits~ If the sample concentration exceeded the spike cbncentration by a factor 
of 4 or more, no action was taken. f"::l:J 

Y ® N/A Were all duplicate sample relative percent differences (RPD)~ for water samples and ~35% for soil samples? 
LEVE~.:JNLY: 
Y N Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I 	 MS MSD 
. ii M~lM~n•n M"triY .6n,.lut"' .. ... ..... ~Pn II lmltco\ I (!, 	 n, ....... 


(o/-J ~.-.. ... 	 Y¥\r. "1.: -~.1...1\ -\~.~ )-l..j 3' -!~If+ c'') 

N~ {I I rD7.~ I :J- {Uj/ft J.. 


\~"1 	 [~0."7 ""'- J I U'J/A (.lbJ ,., ) 'L-A 
se.. Iot <is '-3~ ~A\\ JJo Q0 a.\ (7l-l~so te \ .. .../ 

. 

~ : Comments: 	 ~ tk>~<nb ~e Cld.~)e< 

? 

"' MSD.4SW~-i 
;) 
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LDC #: (.-'3Lt') '2..r':lb ' VALIDAiiON FINDINGS WORKSHEET Page: \ of \ l;1 

SDG #: .:set2-CQ..M.- ICP Serial Dilution Reviewer~cf2..- '1! 
2nd Reviewer: ~- :l-- ;iMETHOD: Trace metals {EPA CLP SOW ILM02.1) 

" ; ~ 

{\ ·-· Pk!ase see qualifications belowfor all questions answered "N". Not applicable questions are identified as "N/A". 	 ..... 
_.Y~'r""N...... If analyte concentrations were > 50X the IDL, was ~serial dilution analyzed? 	 1·i 

~ 

IA..._ 
Y N/A Were ICP serial dilution percent differences {%0) ~- (!j 

Y N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. :.-.:~ 

LEVEL IV ONLY: 	 ;~ 
:~ 

'' h ~ 
........ ' ...... -·- . - ·--·-·-- . ---·- ____,.... -·-. --- --· -· .... ,_ ·--·-··-·... -· ,,._, ___,. ·-· .---·--·---··-4 
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Comments:_________________________~----------~------------------------------------~---------------------
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real , Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

MWH Americas, Inc. July 26, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. This 
SDG was received on July 14, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 23572: 

SDG# 	 Fraction 

L10060575 Metals, Wet Chemistry 

The data verification was performed under Stage 28 guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 
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Attachment 1 Project #1 010076.011601 
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Shaded cells indicate Level Ill validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 23572ST.wpd 



Monsanto, P4 Production LLC 

Data Verific~tion Reports 


LDC #23572 


Wet Chemistry 



Report# 23572A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 21, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10060575 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW025-U 06/17/10 L 10060575-01 
1 005GWMMW025-F 06/17/10 L 10060575-02 

1V:\login\mwh\monsanto\23572A6 _mw3.doc 



Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 ·Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicabiR Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) limits. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 
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LDC # 23572A6 VALIDATION COMPLETENESS WORKSHEET oate: 1-IQ-ro 
SDG # L 10060575 Level Ill Page:_lorl
Laboratory Microbac Laboratories, Inc. Reviewer: 

2nd Reviewer: \./"--" 

METHOD: (Analyte) Sulfate (EPA Method 300.0), TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Mea I I Comments I 
I. Technical holding times A Sampling dates: ~ { 11/1 {) 

II a. initial calibration A 
lib. Calibration verification A 
Ill. Blanks A 
IV Matrix Spike/Matri x Spike Duplicates N 
v Duplicates Pr 0~ ( L 1 oohoSb)( -non-cl i'Lf1-t) 

VI. Laboratory control samples A LCS/o 
VII. Sample result verification N 

V III Overall assessment of data A 
IX. Field duplicates N 
)( f:iPirl hl:>nk~ f\1 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB = Field blank EB =Equipment blank 

Validated Samples: L-J:A~ 

1 1 005GWMMW025-U 11 O(?)IN' 21 31 

2 1 005GWMMW025-F 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

/" 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________ 

---- --·-------------------------------------------------------------------
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LDC #: (,__~ <)1?_-tf_b VALIDATION FINDINGS WORKSHEET Page:~of \ 
SDG#:~ Sample Specific Analysis Reference Reviewer : ~ 

2nd reviewer : ___~___,_ 

All circled methods are applicable to each sample. 

Sample 10 Parameter 

J pH @c1 F NOs N02 S04 P04 ALK CN. NHs TKN TOC CR'+ 

~ pH TDS Cl F N03 
No{SOJ P04 ALK eN· NH

3 
TKN TOC CR0+ ____________ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR0+ 

pH TDS Cl F NOs N02 S04 PO4 ALK eN· NHs TKN TOC CR"... 

pH TDS ·Cl F N03 N02 S04 P04 AU< CN" NH3 TKN TOC CR0 + 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NHs TKN TOC CR6
+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC c~+ ---- -
pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC c~+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 AU< CN· NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 so4 P04 ALK CN· NHs TKN TOC CR6+ 

pH· TDS Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHs TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH3 TKN TOC CR6+ 

pH TDS Cl F NOs N02 S04 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NH3 TKN TOC CR0+ 

pH TDS Cl F NOs N02 S04 P04 AU< CN" NH3 TKN TOC CR6+ 

pH TDS Cl F NOs No2 so4 P04 ALK CN" NH3 TKN TOC CR6+ 

pH TDS Cl F N03 N02 804 P04 ALK CN" NHs TKN TOC CR8+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK CN" NHa TKN TOC CR6+ 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NHa TKN TOC c~+ 

pH TDS Cl F NOq NO., SO PO ALK CN" NH~ TKN TOC CR6+ 
,_.,M _ 

:.,,;Comments:._________________________________________ 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #23572 


Metals 



Report# 23572A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 21, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020A 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10060575 

Sample Identification Collection Date Laboratory Sample Identification 
1 005GWMMW025-U 06/17/2010 L 10060575-01 
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Introduction 

This data review covers one water sample listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020A ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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. .. _. _, ·· ·~. ~· -· 

l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values < 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Although the original laboratory control sample was outside control limits, all 
samples and laboratory control sample were rerun and the percent recoveries (%R) were 
within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 
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ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been .qualified. 
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Metals - Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10060575 

No Sample Data Qualified in this SDG 
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1-1 °/-jQ
LDC #_-'2=3=5:...:...7=2A_,_4-'-'b'---- VALIDATION COMPLETENESS WORKSHEET Date: __,-

SDG #: L 10060575 Level Ill Page:...tof 1 
Laboratory Microbac Laboratories, Inc. Reviewer: ~/ 

2nd Reviewer: _ _;'\/'-':___ 
METHOD: Cd & Se (EPA SW846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
val idation findings worksheets . 

I I ~alidatiao Area I I Cammeots I 
I. Technical holding times A Sampling dates: Glt1! I() 
II. Calibration /rr<Y~'ii.A'(. 018 
Ill. Blanks R 
IV. ICP Interference Check Sample (ICS) Analysis 0 
v Matrix Spike Analysis A fl'6/Q ( LICOf:DSbO cnon-clrttH:.)) 

VI. 

V II. 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

;v 
ovJ L-C~ 

VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC ;J ('lcYtub..r \i7....€G/ 
X ICP Serial Dilution t1 ~ 

\;;.._ 
,,..,.,. r 1 

I._,. ~._)', 1 
\ ~ 

-'\ 'CX YCl\(1\t J"""( 

XI. Sample Result Verification N 

XI I Overall Assessment of Data Dr. 
XII I. Field Duplicates fl 
XIV . Field Blanks fJ 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples 
Wo. 

1 1 005GWMMW025-U 11 ~(\lvJ 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:________________ 
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Loc #: v~?1'Z AY!J VALIDATION FINDINGS WORKSHEET Page:_l_of_1_ 

Sample Specific Element Reference Reviewer:~SDG#:~ 
2nd reviewer: \ c: 

All circled elements are applicable to each sample. 

Target Analyte List (TAL)Sample Matrb 
In 

\ AI, Sb As Ba, Be, li'2dl Ca, Cr, Co, Cu, Fe Pb Li, Mg, Mo. Mn, Hg, Ni, ~. Aa, Na, Sr. Tl Sn, Ti W, U, V, Zn 
'--"' \..../ 

AI Sb, As, Ba. Be, B Cd, Ca. Cr. Co, Cu, Fe, Pb, Li, M_g, Mo Mn, Ha, Ni K, Se, Ag, Na Sr. Tl, Sn, Ti W, U, V, Zn 

AI, Sb, As, Ba. Be, B. Cd, Ca. Cr. Co Cu. Fe. Pb, Li Mg, Mo. Mn Hg, Ni, K, Se Ag, Na. Sr. Tl, Sn, Ti. W. U, V, Zn 

AI, Sb, As, Ba, Be. B. Cd, Ca. Cr, Co, Cu. Fe, Pb, Li, Ma. Mo. Mn, Ha. Ni, K, Se Aa, Na, Sr. Tl, Sn Ti, W, U, V, Zn 

AI, Sb, As, Ba, B~ B. Cd, Ca. Cr, Co, Cu. Fe Pb, Li, Mg, Mo. Mn Hg, Ni, K Se Ag, Na, Sr. Tl, Sn Ti. W, U, V, Zn 

AI, Sb, As. Ba, Be, B, Cd Ca Cr. Co. Cu. Fe. Pb Li, Mg, Mo Mn, Ha. Ni K Se Aa. Na, Sr, Tl, Sn Ti W, U, V, Zn 

AI, Sb, As, Ba, Be, B. Cd, Ca. Cr. Co, Cu. Fe. Pb Li, Mg, Mo Mn, Hg, Ni, K, Se Aa Na, Sr. Tl Sn, Ti, W, U V, Zn 

AI, Sb, As Ba. Be. B. Cd, Ca. Cr, Co Cu, Fe, Pb Li, Mg, Mo. Mn, Hg, Ni, K. Se, Ag, Na, Sr. Tl, Sn. Ti . W, U, V. Zn 

AI, Sb, As, Ba. Be. B, Cd, Ca, Cr Co, Cu, Fe, Pb Li, Mg, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Sr. Tl, Sn, Ti, W, U, V, Zn 

AI, Sb, As, Ba, Be B. Cd, Ca. Cr. Co. Cu. Fe, Pb. Li. M_g, Mo. Mn. Ha. Ni,K, Se, Ag, Na, Sr. Tl, Sn, Ti, W U, V, Zn 

AI, Sb As, Ba, Be, B. Cd, Ca. Cr. Co Cu. Fe. Pb, Li, Mg, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Sr, Tl. Sn, Ti, W, U, V. Zn 

AI, Sb, As, Ba Be, B. Cd, Ca, Cr. Co Cu Fe, Pb, Li, Mg, Mo Mn, Hg, Ni K, Se, Ag, Na, Sr, Tl Sn, Ti, W, U, V, Zn 

AI. Sb. As, Ba. Be B Cd, Ca. Cr. Co, Cu. Fe Pb. Li, Mg, Mo. Mn, Hg, Ni K Se, Ag, Na, Sr Tl, Sn, Ti, W, U. V, Zn 

AI, Sb, As Ba, Be, B. Cd, Ca. Cr. Co, Cu. Fe, Pb. Li, Mg, Mo, Mn, Hg, Ni K, Se, Ag, Na, Sr, Tl, Sn Ti, W, U, V, Zn 

AI, Sb. As Ba, Be. B, Cd, Ca Cr, Co, Cu. Fe, Pb, Li, Mg, Mo, Mn, Hg, Ni, K, Se, Aa. Na, Sr. Tl, Sn. Ti. W. U, V, Zn 

AI, Sb, As, Ba, Be, B. Cd, Ca. Cr Co, Cu, Fe, Pb, Li, Mg, Mo, Mn, Hg, Ni K. Se, Ag, Na, Sr, Tl, Sn. Ti, W, U. V, Zn 

AI, Sb, As, Ba, Be, B Cd, Ca. Cr. Co, Cu. Fe, Pb. Li Ma. Mo. Mn. H_g, Ni, K Se Ag, Na, Sr. Tl, Sn, Ti W, U, V, Zn 

AI, Sb, As Ba Be B. Cd, Ca. Cr. Co Cu, Fe, Pb Li, Ma. Mo Mn, Ha, Ni K, Se Ag, Na, Sr Tl Sn, Ti. W. U, V Zn 

AI. Sb, As, Ba. Be, B. Cd, Ca. Cr. Co, Cu. Fe. Pb, Li. Mg, Mo Mn, Ha. Ni, K. Se Ag, Na Sr. Tl, Sn, Ti W, U, V, Zn 

AI, Sb, As, Ba. Be, B. Cd, Ca. Cr. Co Cu. Fe Pb. Li, Mg, Mo. Mn Hg, Ni, K, Se, Aa. Na, Sr Tl Sn Ti, W U, V, Zn 

AI, Sb, As, Ba, Be, B Cd, Ca. Cr Co, Cu. Fe, Pb, Li, Mg, Mo. Mn, Hg, Ni, K. Se. Aa. Na. Sr. Tl, Sn, Ti, W, U, V, Zn 

lt.n<~lvcti........... 


ICP AI, Sb, As, Ba, Be, B. 'S'Jca. Cr. Co Cu Fe, Pb Li, Ma. Mo Mn Hg, Ni, K, Se Ag, Na, Sr. Tl, Sn, Ti, W U, V, Zn 

ICP-MS AI Sb As, Ba. Be. 8 ~Ca. Cr. Co Cu. Fe Pb, Li, Mg, Mo. Mn Hg, Ni, Kfs7e) Aa. Na Sr Tl, Sn Ti. W, U V Zn 
'-""' 

it:: I= AA AI ~h A<> R<1 R.. R r.n r... r.r r.n r.o i=A Ph I . Un Un Un l-In Ni K ~.. An 1\1<1 C:r Tl ~n Ti \/\/ 1 1 V 7n 

Comments: Mercury by CVAA if performed 



LDC #: (._':f:;,1'2-h{b VALIDATION FINDINGS WORKSHEET Page:~
SDG#:~ Laboratory Control Samples CLCS) Reviewer:.........;Cf:;-.-.!-_-

2nd Reviewer: r:;;;; 
METHOD: Trace Metals (EPA SW 846 Method 601 0/7000) 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'¥)~ N~A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? 
y ~N ~ Were all aqueous LCS percent recoveries (%R) within the control limits of 80-120% and all soil LCS %R within laboratory established control limits. 
LEVEL~ONLY: 
Y N Were recalciJated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

# LCSID Matrix Analvte %R fllmlts\ Associated Samnles Qualifications 

LC..5 w se 7q,, (~0, l'"l.nl 7\Jo(\..f NCJ Qoa._\ (Sc..-vYD\e a-~ 
rC.ro.rt' 

../ 

Comments:--------------------------------------------------------------------------------------------------------------

LCS.4S2 

http:rC.ro.rt


Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab·data.com Fax 760.634.0439 

MWH Americas, Inc. January 13, 2011 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed is the revised data validation report for the fraction listed below. Please 
replace the previously submitted report with the enclosed revised report. 

LDC Project# 24013: 


SDG# Fraction 


L10080495 Metals 

Please feel free to contact us if you have any questions. 

Sincerely, 

&#c({_-n 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

http:www.lab�data.com


Revision 1 
LCD Report# 24013A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: September 29, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 28 &4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10080495 

*Sample Identification Collection Date Laboratory Sample Identification 
HENRY-GW169 08/17/10 L 10080495-01 

HENRY-GW171 08/17/10 L 1 0080495-02 


HENRY-GW167** 08/17/10 L 1 0080495-03** 

HENRY-EQ400 08/17/10 L 1 0080495-04 


BALLARD-GW166** 08/18/10 L 1 0080495-05** 

BALLARD-GW400 08/18/10 L 1 0080495-06 

BALLARD-GW164 08/18/10 L 1 0080495-07 

BALLARD-GW162 08/19/10 L 1 0080495-08 

BALLARD-GW 172 08/19/10 L 1 0080495-11 

BALLARD-GW161 08/19/10 L 1 0080495-12 

BALLARD-EQ400 08/19/10 L 1 0080495-13 

BALLARD-GW160 08/19/10 L 10080495-14 

BALLARD-GW 159 08/19/10 L 1 0080495-15 


BALLARD-GW162-MS 08/19/10 L 1 0080495-09 

BALLARD-GW162-MSD 08/19/10 L 10080495-10 

*BALLARD-GW162RE 08/19/10 L 1 0080495-08RE 

*BALLARD-GW172RE 08/19/10 L 1 0080495-11 RE 


*BALLARD-GW 162-MSRE 08/19/10 L 1 0080495-09RE 

*BALLARD-GW 162-MSDRE 08/19/10 L 10080495-10RE 


*Added "RE" samples listed above 
**Indicates sample underwent Stage 4 review 

1
*Indicates change as the result of report review. 
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Revision 1 
*Introduction 

This data review covers 19 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Dissolved Selenium . 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

*Corrected number of samples in this SDG 

2 
~Indicates change as the result of report review. 
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Revision 1 
The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3*Indicates change as the result of report review. 
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Revision 1 
l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible; 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples HENRY-EQ400 and BALLARD-EQ400 were identified as rinsates. No dissolved 
selenium was found in these blanks. 

4
*Indicates change as the result of report review. 
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Revision 1 
V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and± 2. 
x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

5 
~Indicates change as the result of report review. 
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Revision 1 
XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

*XII{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. In the case 
where more than one result was reported for an individual sample, the least technically 
acceptable results were rejected as follows: 

Sample Analyte Flag AorP 

BALLARD-GW162 Selenium R A 
BALLARD-GW172 

*Added above qualification 

6'*Indicates change as the result of report review. 
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Revision 1 
*Metals - Data Qualification Summary - SDG L 10080495 

SDG Sample Analyte Flag AorP Reason 

L 10080495 BALLARD-GW162 Selenium R A Overall assessment of 
BALLARD-GW172 data 

*Added above qualification 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10080495 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary- SDG L 10080495 

No Sample Data Qualified in this SDG 

7
'*Indicates change as the result of report review. 
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LDC #:_ _,2""4""0_,_,13""A"'4,_b___ VALIDATION COMPLETENESS WORKSHEET Date:9-Z,-C(~lQ 
SDG #: _ __,L=-'1""-0,08""0"'4""95"-.,-_: Level III/IV Page:__h>fj_ 
Laboratory: Microbac Laboratories. Inc. Reviewer:~ 

2nd Reviewer: 1c==-' 
METHOD: Dissolved Selenium (EPA SWB46 Method 6020) · 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I )lalidatioo Ama I I Cammeots 	 I 
I. 	 Technical holding times A Sampling dates: l5 I r1 - \_ 0{ /i()

• 
II. ICP/MSTune .A 

IlL Calibration ~ 

IV. Blanks 0 

v. ICP Interference Check Samole (ICS) Analysis f'r 
VI. Matrix Spike Analysis 	 p.. t{'f;/D 
VII. Duplicate Sample Analysis 	 fl/ 
VIII. Laboratorv Control Samples (LCS) A Lcf' 
IX. Internal Standard (ICP-MS) 	 A 
X. Furnace Atomic Absorption QC N /l.b-r ut:trz~ 
XL ICP Serial Dilution 	 A 
XII. Sample Result Verification 	 ("\ Not reviewed for Level Ill validation. 

XIII. Overall Assessment of Data 	 ~" 
XIV. Field Duplicates f/ 
XV Field Blanks 	 NO PJ?vt l \ 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Sample~d~s sample underwent Level IV validation 

1 HENRY-GW169 11 BALLARD-EQ400 21 ~!?-,- J 31 

2 HENRY-GW171 12 BALLARD-GW160 22 32 

3 HENRY-GW167 13 BALLARD-GW159 33 

4 HENRY -EQ400 14 BALLARD-GW162-MS 24 34 

5 BALLARD-GW166•• 15 BALLARD-GW162-MSD 25 35 

6 BALLARD-GW400 26 36 

7 BALLARD-GW164 27 37 

8 BALLARD-GW162 18 ~'!.1"\ ~ 28 38 

9 BALLARD-GW172 191(~\5\~0- I 29 39 

10 BALLARD-GW161 20 30 40 

Notes: 

24013A4bW.wpd 



VALIDATION FINDINGS CHECKLIST Page:l__ot(_ 
Reviewer:_m,__ 

2nd Reviewer:_-~'~~~-

Method·Metals (EPASW 846 M !hod 6010Bn000/6020)e 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holdina times were met. 

Cooler temoerature criteria was mel 

.,.---
/ 

II. ICP!MS Tune 

Were all isotooes In the tuninc solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ::o5%? 

/ 

.... ~ 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 

Were the oroner number of standards used? 

(" 

/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80· 
120% for mercurY) QC limits? 

Were all initial calibration correlation coefficients> 0.995? 

/ 

/ 
/ 

IV. Blanks 

Was a method blank associated with everv samole in this SDG? .,...- 1

Was there contamination in the method blanks? If yes, please see the Blanks 
validation comoleteness worksheet. 

/ I 

V. ICP Interference Check Sample 

Were ICP interference check samoles performed dailv? 

Were the AS solution oercent recoveries (%R) with the 80-120% QC limits? 

.,.---
/ 

VI. Matrix soike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate {OUP) analyzed for each matrix in this 
SDG?lf no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil! Water. 

1
;/ 

Were the MS/MSD percent recoveries {%R) and the relative percent differences 
{RPD) within the :(5-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD);:. 20% for 
waters and::. 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were 5 5X the RL, including when only one of the duplicate 
samole values were < 5X the RL. 

/ 

/ 

~ 

v 

VII. Laboratorv control samples 

Was an LCS anavlzed for this SDG? 

Was an LCS analvzed oer extraction batch? 

/ 
7 

/ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

/ 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:Gof-z. 
Reviewer:~ 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
7 

lfMSAwas oerfonned was the correlation r.oefficients > n.995? 

/


Do all aonlicable analvsies have dunlicate iniections? (Level IV only)_ 

./For s~~ple conce'l~~~ations > RL, are applicable duplicate injection RSD values < 

20%? Level IV onl ~ 


Were ana\vtical snike r<=>coveries within the 85-115% OC I'mits? ' 
IX. /CP Serial Dilution 

Wa~,,an lCP serial d~1~tion a~:~yzed if analyte concentrations were > SOX the MDL1 1 /ICP />100X the MDL ICP/MS? . 

Were all ..,ercent differences fo/oDsl < 10%? / 
Was there ~~ence of negative interference? If yes, profeSsional judgement will be 7 
used to nua\i the data 

X. Internal Standards {EPA SW 846 Method 6020/EPA 200.8) 

Were all th~i~ercent recoveries (%R) within the 30·120% (6020)/60·125% (200.8) / 
of the intensi of the internal standard in the associated initial calibration? 

v
/If the %Rs were outside the criteria was a reanalvsis oerforrned? 

XI. Reaional Quality Assurance and Quality Control 
1

Were performance evaluation (PEl samples performed? / 

Were the nerformance evaluation (PE) samples within the acceptance limits? / 


XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? / 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /1 
XIV. Field duplicates 

Field duplicate pairs were identified in this SOG. / 
1.,.

Target analytes were detected in the field duplicates. / 

XV: Field blanks 

Field blanks were identified in this SDG. / v 
Tarqet analvtes were detected in the field blanks. / 

MET·SW_2010.wpd version 1.0 



LDC#: 'G'-\oD!+lf_b VALIDATION FINDINGS WORKSHEET -~Page: l of 

Overall Assessment of Data Reviewer: 
2nd Reviewer: \/'--

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

@ N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Finding Associated Samples Qualificati6Q. 

~,q :So..,Q\m.- :SW \-~eh ~ ~/A- c:z.:s) 
~ ./ 

Comments: ___________________________________________________________________________________________________________________ 

OVR.4SW 
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LDC #: (..J·{c)\ytl{b VALIDATION FINDINGS WORKSHEET Page: \ of_) 
Initial and Continuing Calibration Calculation Verification Reviewer~ 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecaiCIIIated B:escd:ed 

Standard ID Type of Analysis Element Found (ugiL) True (ug/LI I %R II %R I Acceptable 
(YIN) 

ICP (Initial calibration} 

'SCI.) ICP/MS (Initial calibration) Se_ DO,) 'Co, 0 [Ol l 0 l \..._.../ 
I 

CVAA {Initial calibration) 

ICP (Continuing calibration) 

ICPIMS (Continuing calibration) CL~\ ,, yC (']) & 54:?; SJ.o \ \Q IIO 
-
CVAA (Continuing calibration) 

GFM {Initial calibration) 

GFAA (Continuing calibation) 

- ·- 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated re'l.ults. 

CALCLC.4SW 



LDC#: 'D-tl\'),Abl VALIDATION FINDINGS WORKSHEET Page: 1-Dt 1, 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: v-

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found =SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-DI x 100 Where, S = Original sample concentration 
(S+D)I2 D = Duplicate sample concent~ation 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = [1-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result {mg/L) (Instrument Reading x 5) 

I[ R~=!t".:dc.tll::>at""ri _ __I 

Found./ sIt j1 True I D I SDh!2LC Acceptable 
Sample ID Type of An~lysis Element ~~ l_ %RIRPDI%D I %R/RPD/%0 (YIN) 

!CP interference check y y:1-CS ~ CJ0,1-fj{L IOJ A1J'1L Cfb.£ 96,7 
Laboratory control sampleLCS 0,()6(.,(_ 0,062.!2 Cff5 crq,s 
Matrix spike (SSR-SR)

lP6)~ o d':i-C:f6' Gf)b-z5 ffl n 

\Y {\_S Duplicate O.oCDo( 1,--z_ 7.2_
O.OSbS 

ICP serial dilution(____ ~ NO NO -;p 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

TOTCLC.4SW 
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LDC#: VALIDATION FINDINGS WORKSHEET Page:Lot_\_ 

Sample Calculation Verification Reviewer: G.2= 
2nd reviewer: l= 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

-~ase see qualifications below for all questions answered "N", Not applicable questions are identified as "N/A". 
I 'v\ N/A Have results been reported and calculated correctly? 


Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N/A Are all detection limits below the CRDL? · 


D ected analyte results for -------'.S_,c..:e.._=·'------'---- were recalculated and verified using the following 
equation: 

Concentration = 	 (RDl(fV)!Dill 

(ln. Vol.) 


RD. Raw data concentration 

FV Final volume (ml) 

ln. Vol. Initial volume (ml) or weight (G) 

Dil Dilution factor 


Reported Calculated 
AcceptableCo~~ation c~~~~i~n# Samo!e ID Analvte ( u 	 (YIN) 

~ 	 3-e_ D,ot'6"<., G.CJ'I ~'b '-( 

Note:_______________________________________ 

RECALC.4SW 



LABORATORY DATA CONSULTANTS, INC. 

7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 


LDC: 
MWH Americas, Inc. October 28, 201 0 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. This 
SDG was received on October 20, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 24167: 

SDG# 	 Fraction 

L10090504 Metals, Wet Chemistry 

The data verification was performed under Stage 2B guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 



Attachment 1 Project #101 0076.011601 

I·· ,.....• .,.. ·~ti~~~241"67tt~W~1,~m·~~~q~·i·nihc.Iwalnui·eteek. fMO,n~a.ri!cJ~):,~2eil~~~~~<>h.··~c~rr·:-;;.? w; · (::~~, '"'·: 
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Shaded cells indicate Level Ill validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 24167ST.wpd 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24167 


Metals 



Report# 24167 A4b 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: October 22, 2010 


Matrix: Water 


Parameters: Metals by ICPMS SW-846 Method 6020 


Validation Level: Stage 28 


Laboratory: Microbac Laboratories, Inc. 


Sample Delivery Group (SDG): L10090504 


Sample Identification Collection Date Laboratory Sample Identification 

1 009GWMMW01 0-U 09/17/10 L 1 0090504-01 

1 009GWMMW013-U 09/17/10 L 1 0090504-03 


1 009GWMMW029-1-U 09/17/10 L 1 0090504-05 

1 009GWMMW029-2-U 09/17/10 L 1 0090504-07 


1
V:\LOGIN\MWH\Monsanto\24167 A4b_mw3.doc 



Introduction 

This data review covers 4 water sample listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:ILOGIN\MWH\Monsanto\24167A4b_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial CaJibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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::.. 

l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Selenium. Limit for cobalt, manganese and zinc are 50 -150%. Only 
undetected data, or values< 2 x RL are qualified or impacted. 

Selenium recovery was 59.2%; however, the associated sample results were greater than 
2x the RL, therefore no data required qualification. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the 1CSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Although the original laboratory control sample was outside control limits, all 
samples and laboratory control sample were rerun and the percent recoveries (%R) were 
within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). A non-client sample 
(L 10090638-01) was used. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs])were met. Non-client samples (L10090608-09 and L 10090638-01) 
were used. 
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ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used a-s the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 1 0090504 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10090504 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090504 

No Sample Data Qualified in this SDG 
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LDC #: _ _,2::...!4...!.;16~7...!...A!..!4.:::.-b___ VALIDATION COMPLETENESS WORKSHEET Date: IO~Zc\ 0 
SDG #:_-'L=--=1=0=09::..::0:..:::.5=-04"---- Level Ill Page:_LlsJ: 
Laboratory: Microbac Laboratories. Inc. Reviewer: 

2nd Reviewer: l ~ 
METHOD: Cd & Se (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. · 

v~lirl:dinn ArA~ "' .-,nt~ 

I. Technical holding times A Sampling dates: q/l/ (l u 
II. Calibration / uR ~~\LX\-e -~ IJffr/fT

C\'Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis f\ ...."" 
v. Matrix Spike Analysis A M5t\) Cro0-c\\ent. &Ar\'1.0\~-Ltcoqo6~-u, ~ .. ../ ../ 
VI. Duplicate Sample Analysis N 
VII . Laboratory Control Samples (LCS) ~ LCS 
VIII. Internal Standard {ICP-MS) A 

IX. Furnace Atomic Absorption QC N /Votu~\\Z-etJ 

A L ~N..ot:-cA (mn-d\e()t.) ,L-~~\ ~X. ICP Serial Dilution 
../J 

XI. Sample Result Verification N 

XII . Overall Assessment of Data A 

XIII. Field Duplicates /1/J 

XIV. Field Blanks IV 

Note: A = Acceptable ND =No compounds detected D =Duplicate 

N = Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· cA1Y. 
1 1 009GWMMW01 0-U 11 ()~ 21 31 

~ 

2 1 009GWMMW013-U 12 22 32 

3 1 009GWMMW029-1-U 13 23 33 

4 1 009GWMMW029-2-U 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 .'-...._ 38 
.. 

~---

9 19 29 39 

10 20 30 40 

Notes: ______ _________ 

24167A4bW.wpd 



LDC #: ~Lf.\61~ VALIDATION FINDINGS WORKSHEET Page:lof / 

Sample Specific Element Reference Reviewer: C'J<?:. 
2nd reviewer: t/\ 

All circled elements are applicable to each sample. 

Samnle 10 Matrix Tarnet Analvte Li~t ITAL\ 

\-U AI, Sb, As, Ba. BetsiJca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K.~Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·,- "-"' 
AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8 , Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ,A.g~ Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·. 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Si , CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag , Na, Tl, V, Zn, Mo, B, Si, eN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Gu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si , eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si , eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si , eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

A 0 u ...... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 


ICP-MS AI, Sb, As, Ba, B~. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,{s1;) Ag, Na, Tl, V, Zn, Mo, B, Si , eN·, 

~ 

ir::I='AA AI ~h A<! ~"' ~<> r.rl r., r.r r.n r.o I='<> Ph ~nn Mn _Hn Ni j{_ S~ An _N;t Tl \/ 7n Mn R _Si r.l\1· 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 

... 



LDC #: 'L>-\ tb1ALf~ VALIDATION FINDINGS WORKSHEET Page:Lo~-
Calibration Reviewer: ce_, 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". fJ1. N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
I.L N/A Were alltmtlal and conttnutng cahbratton vertftcatton percent recovenes (%R) wtthtn the control hmtts of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
NLY: 

Was a midrange cyanide standard distilled? 

Are all correlation coefficients :::0.995? 

Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


Comments :---------------------------------~------------------~-

CAL.4SW 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24167 


Wet Chemistry 




Report# 24167 A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 22, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10090504 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMMW01 0-U 09/17/10 L 10090504-01 

1 009GWMMW01 0-F 09/17/10 L 1 0090504-02 

1 009GWMMW013-U 09/17/10 L 1 0090504-03 

1 009GWMMW013-F 09/17/10 L 1 0090504-04 


1 009GWMMW029-1-U 09/17/10 L 1 0090504-05 

1009GWMMW029-1-F 09/17/10 L 1 0090504-06 

1 009GWMMW029-2-U 09/17/10 L 1 0090504-07 

1 009GWMMW029-2-F 09/17/10 L 1 0090504-08 


1 009GWMMW013-FDUP 09/17/10 L 1 0090504-04DUP 
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Introduction 

This data review covers 9 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• EPA Method 300.0 for Sulfate and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 7 days for method 
160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :::; 20% for water or:::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) samples analyses specified for the samples in this SDG, and therefore 
matrix spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10090504 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090504 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10090504 

No Sample Data Qualified in this SDG 
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LDC #: 24167A6 VALIDATION COMPLETENESS WORKSHEET Date: Ia--l.'2-t0 
SDG #: L 1 0090504 
Laboratory: Microbac Laboratories. Inc. 

Level Ill Page:Lof_l_ 
Reviewer: c..Cl..: 

2nd Reviewer: lc= 
METHOD: (Analyte) Sulfate (EPA Method 300.0). TDS (EPA Method 160.1) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

\, ·"-'· Area 	 Cf"""""""+.. 

I. Technical holding times A Sampling dates: Cf'/ /{ /I () 
II a. Initial calibration 0 

lib. Calibration verification 	 ~ 
Ill. Blanks f\ 
IV Matrix Spike/Matrix Spike Duplicates N No-t Gell~Nci

IQo,.v Duplicates 	 H 
VI. Laboratory control samples A LC~\1 

I:./ 
VII. Sample result verification 	 N 

VIII. Overall assessment of data 0 

1)/,IX. Field duplicates 

fV
)( l=i,..lrl hlo:>nkc: 

Note: 	 A= Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB =.Equipment blank 

Validated Samples: GA.):A.-€fl_ 

1 1009GWMMW010-U 11 21 ~ 31 

2 1009GWMMW013-U 12 22 32 

3 1009GWMMW029-1-U 13 23 33 

4 1009GWMMW029-2-U 14 24 34 

5 1009GWMMW01 0-F 15 25 35 

6 1009GWMMW013-F 16 26 36 

7 1009GWMMW029-1-F 17 27 37 

8 1009GWMMW029-2-F 18 28 38 

9 *'6'low 19 29 39 

10 
-..rlr_ ··-'·"'-'-: 
~ . ., 

..... £ 
I vv, rO

70 30 40 

Notes: _______________________________________________________________________ 
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LDC #: 'GY \61M VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_{ot_l_ 

Reviewer: ctZ: 
2nd reviewer: \ ~ 

~=-rnnl.. tn M<~~triY I I~ammeh~[ 

1-~ pHt/t[)$) e1 F N0...3 N02 SOA. POA ALK eN- NH3 TKN TOe eR6
,. ei04 

S--1) )]";1:\,f'-/pH TDS e1 F NO:-~ NO S PO ALK eN- NH~ TKN TOC eR6 
.. e10 ....____...... 

pH TDS et F NO:-~ NO, SOd PO ALK eN- NH:-~ TKN TOe eR6 
... e10 

r1C1 .QH TDS et F N03 N02 {sO'J PO.. ALK eN- NH:-~ TKN TOe eR6 
.. e10 

_QH TDS et F N03 N02 ¥ P04 ALK eN- NH~ TKN TOe eR6 
.. e10d 

pH TDS et F NO:-~ NO, SO. POd ALK eN- NH,. TKN TOe eR6 
.. e10 

pH TDS Cl F NO~ NO, SOd PO. ALK eN- NH" TKN TOe eR6 
.. e10 

pH TDS Cl F N03 NO, S04 P04 ALK eN- NH:; TKN TOe eR6
• CI04 

pH TDS et F NO,_ NO, SQ4. P04. ALK eN- NH..3 TKN TOe eR6
• e10 

pH TDS et F NO,. NO, SO PO ALK eN- NH..3 TKN TOe eR6 
.. e10, 

pH TDS et F N03 N02 SO" PO" ALK eN- NH3 TKN TOC CR6 
.. e104 

pH TDS Cl F NO,. N02 S04 P04 ALK eN- NH3 TKN TOe eR6
• e10 

pH TDS e1 F NO:-~ NO, SOd POd ALK eN- NH:-~ TKN TOe eR6
• e10 

pH TDS et F NO.,_ NO, 804. P04 ALK eN- NH3 TKN TOC eR6 
.. e10 

pH TDS Cl F NO" NO, SOd PO, ALK eN- NH...a TKN TOe CR6
• etO 

pH TDS et F NO:-~ NO; SO.. PO.. ALK eN- NH:-~ TKN TOe eR6
'" e104 

Q.H TDS e1 F NO.,_ NO, SO P04. ALK eN- NH..3 TKN TOe eR6
• CIO 

pH TDS e1 F NO,. NO, SO POd ALK CN- NH:-~ TKN TOe CR6
• CI04 

pH TDS Cl F NO" NO, SO POd ALK eN- NH.,_ TKN TOG eR6 
.. ClOd 

QH TDS Cl F NO,. NO, SO POd ALK eN- NH,. TKN TOe eR6
• e10. 

pH TDS e1 F NO,. NO, SO PO ALK eN· NH,_ TKN TOG eR6
'" ei04 

pH TDS et F NO,. NO, SO.. PO ALK eN- NH3 TKN TOC eR6 
.. e10 

pH TDS et F NO,. NO, SO.. PO ALK eN- NH3 TKN TOG CR6 
.. e104 

pH TDS et F NO:; NO, SO" PO.. ALK eN- NH3 TKN TOG CR6 
.. CIO 

pH TDS Cl F NO:-~ NO, S04 PO.. ALK eN- NH,. TKN TOe eR6 
.. e10 

pH TDS Cl F N03 N0.2. S04 P04 ALK CN- NH, TKN TOe eR6 
.. CIO.. 

pH TDS e1 F N0__3 N02 S04 PO ALK eN- NH,. TKN TOe eRs• e104 

pH TDS Cl F NO,. NO, SO., PO.. ALK CN- NH" TKN TOC CR6 
.. CIO 

· nH Tn~ r.1 I= Nn Nn. ~() PO AI K" r.N- NH. TK"N Tnr. C":R6+ C":IO 

Comments: ____________ ______~-----------------
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real , Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

• I. .. I.. Jr. ........ I. I. I. I. 


LDC: 
MWH Americas, Inc. October 28, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. These 
SDGs were received on October 13, 201 0. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 24156: 

SDG# 	 Fraction 

L10090445, L10090446 Metals, Wet Chemistry 

L10090447 


The data verification was performed under Stage 28 guidelines. The analyses 
were validated using the following documents, as applicable to each method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 



Attachment 1 Project #1 010076.011601 

Eoc#241·ss<r.n~·Jjli>• ········ ,, teF2wC"a. ·········· rviohsahtc>, .........: ........ 
1'-'LIUII :J 

(3) Diss. (4)Diss. Diss. 
DATE DATE v Se Cd,Se Cd Metals Ca,Mg Cl 504 Hard. TDS 

'""DC SDG# REC'D DUE (60108) (6020A) (6020A) (6020A) (60108) (60108) (300.0) (300.0) (23408) (160.1) 

Matrix: Water/Soil w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A L10090445 10/13/10 11/03/10 4 0 - - 2 0 2 0 - - 2 0 2 0 2 0 2 0 2 0 

B L10090446 10/13/10 11/03/10 3 0 - - 3 0 3 0 1 0 2 0 3 0 3 0 3 0 3 0 

c L10090447 10/13/10 11/03/10 5 0 1 0 4 0 5 0 1 0 4 0 5 0 5 0 5 0 5 0 

otal T/LR 12 0 1 0 9 0 10 0 2 0 8 0 10 0 10 0 10 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24156 


Metals 




Report# 24156A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 26, 2009 

Matrix: Water 

Parameters: Metals by ICP SW-846 Method 60108 

Validation Level: EPA Level Ill 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10090445 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMSG004-U 09/14/10 L 1 0090445-01 
1 009GWMSG004-F 09/14/10 L 1 0090445-02 
1 009GWMDS026-U 09/15/10 L 1 0090445-03 
1 009GWMDS026-F 09/15/10 L 1 0090445-04 

1 009GWMDS026-U-MS 09/15/10 L 1 0090445-05 
1 009GWMDS026-F-MS 09/15/10 L 1 0090445-06 

1 009GWMDS026-U-MSD 09/15/10 L 1 0090445-07 
1 009GWMDS026-F-MSD 09/15/10 L 1 0090445-08 
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Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 601 OB ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER-GW-02-U, 1009ER-GW-02-F, 1009ER-GW-01-U, and 1009ER-GW-01
F (all from SDG L 10090447) were identified as equipment rinsates. No contaminant 
concentrations were found in these blanks. 

Samples 10098-GW-02-U and 10098-GW-02-F (both from SDG L 10090447) were 
identified as source blanks. No contaminant concentrations were found in these blanks. 

IV. ICP Interference Check Sample {ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

Relative percent differences (RPDs) were within the acceptance criteria of :s; 20% for water 
or :s; 35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for 
water and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium and Magnesium results were outside the QC limits; results were not qualified since 
the original sample (1009GWMDS026-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L10090445 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L10090445 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L10090445 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2=-4.:...:1=5=6A:...:.4_,_,a=--- VALIDATION COMPLETENESS WORKSHEET Date:\0 ..-UJt) 
SDG #:_ _,L=1=0=09=0::....:4:...:.4=-5__ Level Ill Page: WT 
Laboratory: Microbac Laboratories, Inc. Reviewer:-~ 

2nd Reviewer: \......-:: 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validatinn ArAa CnmmAnt~ 

I. Technical holding times A Sampling dates: Cf /ILl /I() - q /I ':>/I{) 
II. Calibration A 

0Ill. Blanks 

IV. ICP Interference Check Sample (ICS} Analysis A-
v. Matrix Spike Analysis 16vv f'/\5/f)

;JVI. Duplicate Sample Analysis 

VII. Laboratory Control Samples (LCS) 0. LC~ 
VIII. Internal Standard (ICP-MS) IV Nd+ ut:.~ \\ z.eo 
IX. Furnace Atomic Absorption QC iJ J..._, 
X. ICP Serial Dilution (\ 
XI. Sample Result Verification N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates N 
XIV. Field Blanks AJO ~::(X)1f=~-Gtti-OcU la:A~&.v-o-z-F,""" 506 ~: 

~ 1001£-~-G.t.J~ol-u..~ tooq~~6w--ol--f j
Note: A =Acceptable ND =No compounds detected D =Duplicate l- La:J10 . . .

N =Not provtded/apphcable R =Rtnsate TB =Tnp blank 

SW =See worksheet FB =Field blank EB =Equipment blank 


Validated Samples 
WCA_~ 

..,\,\'"'
1 1 009GWMSG004-U 11 ~ 21 31 

2~'tl '\J 

1 009GWMDS026-U 12 22 32 

3 1 009GWMSG004-F 13 23 33 

4 1 009GWMDS026-F 14 24 34 

5 1 009GWMDS026-U-MS 15 25 35 

6 1 009GWMDS026-U-MSD 16 26 36 

7 1 009GWMDS026-F-MS 17 27 37 

8 1 009GWMDS026-F-MSD 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__ti:---=S:u~e<:..=te~~!.-~-=-;::::\c:0\~~~--6-=-l"\J--=-:--:-o~?..=----=U=-'J-f--=-L-_\coct-=--·.:..::o=--L/_:_l{~7-~-----
l ooci~- Gt..J -o-z..-r7_ 

24156A4aW. wpd 



LDC#:~~ VALIDATION FINDINGS WORKSHEET Page:_/_of_J_ 

Sample Specific Element Reference Reviewer: C{< 
2nd reviewer: V'-' 

All circled elements are applicable to each sample. 

I ~::.rnl")le 10 M<>triY T .......""+ .6.n<>lvt.. I ic:t ITAI \ 


L~ AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na. ri/V)zn, Mo, 8, Si , CN·, 
J '-" 

AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo, Mn, Hg, Ni, K Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

~'--'/ AI, Sb, As, Ba, Be, cd/Cci) Cr, Co, Cu, Fe, Pb~Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN·, 
J - '-.-/ 

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si , CN·, 


IGCS.h AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, TIMZn, Mo. 8, Si , eN·, 


J_ 1.1> AI, Sb, As, Ba, Be, Cd,(c'~ Cr. Co, Cu, Fe, Pb~ Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, M<t Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·. 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K; Se, Aq, Na. Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN-, 


AI, Sb, As, 8a, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. 8 , Si, CN-. 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg,Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 


AI , Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si , eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mo. Mn, Ho. Ni, K. Se, Aa, Na, Tl. V. Zn. Mo, 8, Si, CN-, 


AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 13, Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K. Se, Ao, Na, Tl, V, Zn, Mo. 8, Si , eN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si , CN·, 


AI, Sb, As, Ba, Be,. Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


1\~~•....:.. ..... 
ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

ICP-MS AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

IGFAA 11.1 C::h ll.c l=l<> l=lo ('rl r., r.r rro r, !:"a Dh Mn Mn ~n 1\1; I<" C:o An "'"" Tl \/ 7n AAro l=l c::· ('1\1 " 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: ~y \<)6A~~ VALIDATION FINDINGS WORKSHEET Page:_lof \ 

Matrix Spike/Matrix Spike Duplicates Reviewer:=K 
2nd Reviewer: ( ... _ 

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

Aase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". @~ Was a matrix spike analyzed for each matrix in this SDG? 
~ Were matrix spike percent recoveries (%R) within the control limits 6 75-125 If the sample concentration exceeded the spike concentration by a factor 

ffi N/A 
of 4 or more, no action was taken. ~ 
Were all duplicate sample relative percent differences (RPD)~ for water samples and ~35% for soil samples? 

\~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalcu lations. 

Comments: _______________________________________________________________________________________________________________ 

MSD.4SW 



Report# 2415684a 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 26, 2009 

Matrix: Water 

Parameters: Metals by ICP SW-846 Method 60108 

Validation Level: EPA Level IV 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090446 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMST069-U 09/14/10 L 1 0090446 ..01 
1 009GWMST069-F 09/14/10 L 1 0090446-02 

1 009GWMDS030-1-U 09/14/10 L 1 0090446-03 
1 009GWMDS030-1-F 09/14/10 L 1 0090446-04 
1 009GWMDS030-2-U 09/14/10 L 1 0090446-05 
1 009GWMDS030-2-F 09/14/10 L 1 0090446-06 
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Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Iron, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER-GW-02-U and 1009ER-GW-02-F (from SDG L 1009447)were identified 
as equipment rinsates. No metal contaminants were found in these blanks. 

Samples 10098-GW-02-U and 10098-GW-02-F (from SDG L 10090447)were identified as 
source blanks. No metal contaminants were found in these blanks. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water _ 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium and Magnesium results were outside the QC limits; results were not qualified since 

the original sample (1 009GWMDS026-F) was greater than 4X the spike amount. 


A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 

greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 

are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 

the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 

with consideration of significant low bias. No additional qualification is required for the post 

digest spike as data are already qualified for the matrix spike. If the post digest spike is not 

correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 

not reported, the serial dilution may be used for further evaluation (see following section). 


VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 

difference for values greater than 50 times the lower limit of quantitation (i.e., the method 

detection limits [MDLs]) were met. 


· IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 

the SAP since the average of the replicate samples is used as the final value for the field 

location. Results of field replicate samples or other project samples were not qualified 

based on the precision of field replicate samples. 
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X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10090446 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10090446 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090446 

No Sample Data Qualified in this SDG 
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LDC#:__~24~1~5~6~84~a~---- VALIDATION COMPLETENESS WORKSHEET 
Levei.Hr J_.jSDG # :. __~L~1~0~09~0~44:!:6:!.....____ 

Laboratory: Microbac Laboratories. Inc. 

Date: 10-~-(Z) 
Page:_l_of1 

Reviewer: (U<:: 
2nd Reviewer: '~ 

METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Ccmmeots 	 I 
I. Technical holding times 	 A Sampling dates: Cf/tLt llO 
II . Calibration 	 0 

('\Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis Pr 	 ..... 

v. Matrix Spike Analysis 	 sw rr'6/0 {CJJ6fi'. L \ COCf Oq4 ~ ) 
..."' 

VI. 	 Duplicate Sample Analysis tJ
p; L.C5VII. Laboratory Control Samples (LCS) 

VIII. Internal Standard (ICP-MS) 	 N Netrubt2e¢ 
;J
IX. Furnace Atomic Absorption QC 

X. ICP Serial Dilution 	 f-1-· ~(-:J'I:! L I oc;PtOYL.ft) 

XI. Sample Result Verification 	 N 

XII . Overall Assessment of Data 	 A 
XIII. Field Duplicates AI 	 /' 

NO ~~ {ooqf;.~-GIAJ·OZ.-U) ~~~-GW-o2.-F '\jSOb~~ 
C3o,..,rc..e.~\\l;:: lOO'le,-~ -o'Z.-Ll J IOet=ff, -C!,t.V-cn..- r L..I~CJ 

Note: 	 A =Acceptable ND = No compounds detected D = Duplicate 
N -- Not provided/applicable R-- Rmsate TB -- Tnp blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

XIV. Field Blanks 

Validated Samples· 
~ 

1 1 009GWMST069-U 11 ~~ 21 31 

2 1 009GWMDS030-1-U 12 22 32 

3 1 009GWMDS030-2-U 13 23 33 

4 1 009GWMST069-F 14 24 34 

5 1 009GWMDS030-1-F 15 25 35 

6 1 009GWMDS030-2-F 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes: _______________________________________________________________________ 

24156B4aW.wpd 
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~t_Lt\%Y~ (_
LDC #:______ lVALIDATION FINDINGS CHECKLIST Page:_·_of_ 

Reviewer: O'S 
2nd Reviewer: Ll"--"' 

.Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

--1---
All technical holding times were met. 

I-
Cooler temperature criteria was met. / 

II. ICP!MS Tune 

Were all isotopes in the tunino solution mass resolution within 0.1 amu? / f 

,...~--"' 

Were %RSD of isotopes in the tuning solution <5%? 

Ill. Calibration 
,.,..

Were all instruments calibrated daily, each set-up time? 

/ ""' Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- r./
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? /"' 

IV. Blanks ---.Was a method blank associated with every sample in this SDG? 

1-Was there contamination in the method blanks? If yes, please see the Blanks /
va.lidation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? /f-> 
~----

/Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R} and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 


vWere the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were :: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL 

VII. Laboratory control samples 
/ 

hWas an LCS anavlzed for this SDG? 

/
Was an LCS analvzed oer extraction batch? 

/Were the LCS percent recoveries (%R} and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page:Gof?., 
Reviewer: o(L 

2nd Reviewer: \!'--::' 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
r/If MSA was nerformed was the correlation coefficients > 0.995? 


Do all annlicable analvsies have duplicate injections? (Level IV onlv\ / 
r 


For sample concentrations > RL, are applicable duplicate injection RSD values < 
 / 
~ 

20%? ILeveiiVonlv\ 
v 

Were analvtical soike recoveries within the 85-115% QC limits? ;' 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL /"(ICP\/>100X the MDUICP/MS\? 


Were all oercent differences (%0s\ < 10%? / f- 

Was there evidence of negative interference? If yes, professional judgement will be 
 /used to nualifv the data. 

X Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R} within the 30-120% (6020}/60-125% (200.8) .......-
of the intensiiv of the internal standard in the associated initial calibration? 


~ 
If the %Rs were outside the criteria was a reanalvsis performed? / 

XI. Regional Qualitv Assurance and Quality Control 

Were performance evaluation (PEl samples performed? / v 

/


Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? 
 I~ 
XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /f 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. / -
,. 

Target analytes were detected in the field duplicates. / 

XV. Field blanks 

Field blanks were identified in this SDG. / 
/

Tarqet analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET Page:_f_ot_l 


Sample Specific Element Reference Reviewer: c.!< 

2nd reviewer: ( j'----"' 

All circled elements are applicable to each sample. 

So:~mnl<> tn MatriY T=arno+ .4n:ol\l+<> IJ!'tt IT.AI\ 

\-~ AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TV,\/ ~n. Mo, B. Si, eN·. 
'--"' 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd(C) Cr. Co, cu(F'~ Pb,tM'9) Mn, Hg, Ni, K, Se, Aa, Na, TI.GDzn. Mo. B, Si, CN·, 

~Jo AI, Sb, As, Sa, Be, Cd.~ Cr, Co, Cu, Fe, Pb~ Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 
....___....'--"J 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na, Tl, V, Zn. Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, AQ, Na. Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Aa Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo, 8, Si, CN·. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma. Mn, Hg, Ni. K, Se. Ag, Na, Tl, V, Zn, Mo, B. Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B. Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Aa. Na, Tl, V, Zn, Mo. 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma. Mn, Hg, Ni, K. Se, A~L Na, Tl. V, Zn, Mo. B. Si, eN·. 

AI, Sb, As. Ba. Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na. Tl. V, Zn. Mo. B. Si. eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha. Ni, K, Se. Aq, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si. eN·. 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

AI, Sb. As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, eN·. 

A'"'"'"'"';., •• H. 

ICP AI, Sb, As, Ba. Be, Cd,(Cci)Cr, Co, C~ Pb/~~Mn, Ho, Ni, K, Se, Aa, Na, T~n. Mo, B, Si, CN·, 
"--"-= 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·. 

lr.r::-AA AI ~h A<>. R::. Q,-., f"'A r'<> r'r .Cn r, l=o Ph Mn Mn l-In Ni K" Co !!oro 11.1<> Tl \1 7n Mn R ~i rN· 

Comments: Mercury by CVM if performed 
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LDC #: {..__L{ \~~~ VALIDATION FINDINGS WORKSHEET Page:~ofl_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: CQ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

~lease see qualifications below for all questions answered "N". Not applicable question 
~ Was a matrix spike analyzed for each matrix in this SDG? ~ 
~ Were matrix spike percent recoveries (%R) within the controllimits~f 75-125J If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. @)
N N/A Were all duplicate sample relative percent differences (RPD) ~ 2 % for water samples and ~35% for soil samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
0 

Comments:----------------------------------------------------------------------------------------------~---------------

MSD.4SW 



LDC#: 2--<f1!;)f3~ VALIDATION FINDINGS WORKSHEET Page: 
\ 

of_
) 

Initial and Continuing Calibration Calculation Verification Reviewer:-r.-/? 
2nd Reviewer:-G---

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L} of each analyte in the ICV or CCV source 

I eecalculated Beecaed 

Standard ID Type of Analysis Element '"'" Found (-trg/L) "" True (-t:tg/L} I %R II %R I 
Acceptable 

(YIN) 

~v ICP (Initial calibration) ~ 10/(_ LO LOL I()L., y 
ICP/MS (Initial calibration) 

u 

CVAA {Initial calibration) 


ICP (Continuing calibration) 


ICP/MS (Continuing calibration) 


CVAA (Continuing calibration) 


GFAA {Initial calibration) 


GFAA (Continuing calibation) 


c_c\) v I~O~ I LO) (C)~ y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: Z.L/})5~ VALIDATION FINDINGS WORKSHEET Page: l-of <t 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result)- SR (sample result) . 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =IS-DI x 100 Where, S = Original sample concentration 
(S+D)/2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I =Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

o.I Ieecalc11lated 
Found IS /I True I D I SDR (lmltS) Acceptablel I 

Sample tO Type of Analysis Element <...mtsl~IL- ~I'- %R/ RPD 1%0 I %R/RPD/%D {YIN) 

ICP interference check _r:OS~ q'?;~ 
'-' 

LOO Q.7.) q7.3 J 
(~-e... 

Laboratory control sample LG';J ~ ~J'l-h s LOS ®5 
Matrix spike (SSR-SR) 

I C:O'f8Ait'\~U>-<. \) 
<:>,3~5 C>,~ 77 77 

Duplicate LLlf4 ~3_,q1 
\ 

Pe L,'LC1 63,Cf 
1~1"\~.-L ICP serial dilution W,\ L-\,b5 1,1\ 7-1\ """'-: i-0\n I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results . 

TOTCLC.4SW 
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LDC#:____ VALIDATION FINDINGS WORKSHEET Page:Lof_\_ 

Sample Calculation Verification Reviewer: (12.: 
2nd reviewer: Ic-.--<. 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
1'Y.\ N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N/A Are all detection limits below the CRDL? 

ected analyte results for _________,_N\cv....:;~,--------...;__ were recalculated and verified using the following · 
equation: 	 -o 
Concentration ~ 	 (RD}(FV)(Dil) Recalculation: 

(ln. Vol.) 

RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil Dilution factor 


Reported 
Concentration 

Calculated 
Concenftation Acceptable 

# Sample ID 

Lf 
Analyte 

Fe_ 
( IV'Qrl L4 

CD5?5lf 
c~LJ 

O~oS<t;Lj 
(Y/Nl 

'( 

~ 
(}:)! 

9015_ 
L-\CfO 

qo~L.\ 
L{q() 

"1---' 

Nme: _________________________________________________________________________________ 
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Report# 24156C4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 26, 2009 

Matrix: Water 

Parameters: Metals by ICP SW-846 Method 60108 

Validation Level: EPA Level Ill 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L1009044 7 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMDS025-U 09/15/10 L 10090447-01 
1 009GWMDS025-F 09/15/10 L 1 009044 7-02 
1 009ER-SW-01-U 09/14/10 L 1 009044 7-03 
1009ER-SW-01-F 09/14/10 L 1 009044 7-04 
1 009ER-GW-02-U 09/14/10 L 1 009044 7-05 
1 009ER-GW-02-F 09/14/10 L 1 009044 7-06 
10098-GW-02-U 09/14/10 L 1 009044 7-07 
10098-GW-02-F 09/14/10 L 1 009044 7-08 

1 009ER-GW-01-U 09/15/10 L 1 009044 7-09 
1 009ER-GW-01-F 09/15/10 L 10090447-10 

1009GWMDS025-UMS 09/15/10 L 10090447-01MS 
1009GWMDS025-UMSD 09/15/10 L 10090447-01MSD 

1V:ILOGINIMWH\Monsanto\24156C4a_mw3.doc 



Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Iron, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:ILOGINIMWH\Monsanto\24156C4a_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\24156C4a_mw3.doc 



I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER-SW-01-U, 1009ER-GW-02-U, 1009ER-GW-01-U, 1009ER-SW-01-F, 
1009ER-GW-02-F, and 1009ER-GW-01-Fwere identified as equipment rinsates. Nometal 
contaminants were found in these blanks. 

Samples 10098-GW-02-U and 10098-GW-02-F were identified as source blanks. No 
metal contaminants were found in these blanks. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:.:;; 20% for water or:.:;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Iron, Calcium, and Magnesium results were outside the QC limits; results were not qualified 
since the original sample ( 1 009GWMDS025-U) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X( a). Sample Result Veri~cation 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 10090447 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 
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LDC #:_--'2::...4_,_,1...,5"""6C:::::.4_,_,a:::....___ VALIDATION COMPLETENESS WORKSHEET Date: lo "U--V 
SDG #:_~L::...!1~00~9~0~44~7~-- Level Ill Page:~of \ 
Laboratory: Microbac Laboratories. Inc. Reviewer: CfD' 

2nd Reviewer: l ,..__,/ 
METHOD: Metals (EPA SW846 Method 601 08) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

. ..~ 

ArA~ 	 C1 

I. Technical holding times 	 A Sampling dates: q{L~ /f(} . -Cf /l5/l {) 
II. Calibration A 
Ill. Blanks f\ 
IV. ICP Interference Check Sample (ICS) Analysis f\ 
v. Matrix Spike Analysis 	 ~ 'f'['\5/() 
VI. Duplicate Sample Analysis 	 N I 

VII. Laboratory Control Samples (LCS) A L-C~ 
VIII. Internal Standard (ICP-MS) 	 AJ INe7tVb~ It~ 

/\)IX. Furnace Atomic Absorption QC 	 ~ 
X. ICP Serial Dilution R 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates 	 N 
XIV. Field Blanks 	 IN\) ~~-=a"\~,~\/, ~J \0 ~~ce')\~=- - v 

Note: 	 A = Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate T8 = Trip bl~mk 
SW =See worksheet F8 =Field blank EB =Equipment blank 

Validated Samples: ~~ 

1 1 009GWMDS025-U 11 r~tJ,. I) f{\ <) 21 l10~t..J 31 
" ./ 

2 1 009ER-SW-01-U 12 '-- j / tc\~\) 22 32 

3 1 009ER-GW-02-U 13 23 33 

4 1 0098-GW-02-U 14 24 34 

5 1 009ER-GW-01-U 15 25 35 

6 1 009GWMDS025-F 16 26 36 

7 1 009ER-SW-01-F 17 27 37 

8 1 009ER-GW-02-F 18 28 38 

9 1 0098-GW-02-F 19 29 39 

10 1009ER-GW-01-F 20 30 40 

Notes: ______________________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET Page:_/of_} 
Sample Specific Element Reference Reviewer: c...tC 

2nd reviewer: t/'=-

All circled elements are applicable to each sample. 

.,. 
ID MatriY T:orn... t 4n,..fvt.. I i ..t IT.A.Ll 

\&-S AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TlfvJzn, Mo. B. Si, eN·, 
" -

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 


~~.9 . \( ) AI, Sb, As, Ba, Be, Cd,{Ca) Cr, Co, Cu, Fe, Pb~n. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·. 
1J ~ ~ 
AI, Sb, As, Ba, Be, Cd~, Cr, Co, Cu~. Pb~Mn, Hg, Ni, K, Se. Ag, Na, TIMZn, Mo. B. Si, cN·, .....'-"' -
AI, Sb, As. Ba Be. Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8 , Si, CN·, 

AI, Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si , CN·, 

!~C \\ ,\1~ AI, Sb, As, Ba, Be, Cd/CcWCr, Co. Cu~. Pb,~ Mn, Hg, Ni, K, Se, Ag, Na. T{V:)zn, Mo. B, Si, CN·.ctenf"'Q 
J .V ....,.. .r . - . ~ 

AI, Sb, As. Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Nt, K, Se, Ag, Na, Tl, V. Zn, Mo, B. St, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na. Tl, V. Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, M~t Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI , Sb, As, Ba, Be. Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo, 8 Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl, V, Zn. Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be. Cd, Ca, Cr. Co, Cu. Fe. Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si. eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu , Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl , V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, 8 , Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8 , Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN . 

AI, Sb, As, Ba, Be,. Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

4n,.lv"'i"' M ..thnrl 

ICP AI, Sb, As, Ba, Be, Cd~. Cr, Co, Cu,(F'e)Pb'IM1L Mn, Hg, Ni, K, Se, Ag, Na, Tl,/(i,)zn, Mo, B, Si, CN·,--
ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo. 8 , Si, CN·, 

G!=AA AI ~h Ac:. R>" RP r.rt r."' rr rn r., t=<> Ph Mn Mn 1-ln Ni K" ~P An N"' Tl V 7n Mn Q C::i r.l\1 · 

Comments: Mercury by CVAA if performed 
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LDC#: "V-1\:,bC~ (A VALIDATION FINDINGS WORKSHEET Page:~of_._l 
Matrix Spike/Matrix Spike Duplicates Reviewer: C(G 

2nd Reviewer: I c--..... 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

.ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a matrix spike analyzed for each matrix in this SDG? e 

., .. , N/A Were matrix spike percent recoveries (%R) within the control limits f 75-125? If the sample concentration exceeded the spike concentration by a factor 
C? of 4 or more, no action was taken. · 

\iJN N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEV~NLY: 
Y N~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

Comments: ______________________________________________________________________________________________________________ 
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Report# 24156A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 009GWMSG004-U 

1 009GWMSG004-F 

1 009GWMDS026-U 

1 009GWMDS026-F 


1 009GWMDS026-U-MS 

1 009GWMDS026-F-MS 


1 009GWMDS026-U-MSD 

1 009GWMDS026-F-MSD 


Monsanto, P4 Production LLC 

October 26, 2010 

Water 

Metals by ICPMS SW-846 Method 6020 


EPA Level Ill 

Microbac Laboratories, Inc. 

L 1 0090445 

Collection Date Laboratory Sample Identification 
09/14/10 L 1 0090445-01 

09/14/10 L 1 0090445-02 

09/15/10 L 1 0090445-03 

09/15/10 L 1 0090445-04 

09/15/10 L 1 0090445-05 

09/15/10 L 1 0090445-06 

09/15/10 L 1 0090445-07 

09/15/10 L 1 0090445-08 


Samples appended with "F" were analyzed for dissolved metals 


1
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Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery . 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%)were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values < 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1009ER-GW-02-U, 1009ER-GW-02-F, 1009ER-GW-01-U, and 1009ER-GW-01
F (all from SDG L 10090447) were identified as equipment rinsates. No metal contaminants 
were found in these blanks. 
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Samples 10098-GW-02-U and 10098-GW-02-F (both from SDG L 10090447) were 
identified as source blanks. No metal contaminants were found in these blanks. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 009GWMDS026-U-MS/MSD Cadmium - 53.6 (75-125) 46.3 (:520) J (all detects) A 
(1009GWMSG004-U UJ (all non-detects) 
1 009GWMDS026-U) 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 
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IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1009GWMSG004-U) was less than 50 times the MDLs. 

Cadmium and Selenium were outside QC limits; however, since there were no associated 
samples reported from the run, no data were qualified. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Control limit( s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10090445 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10090445 	 1 009GWMSG004-U Cadmium J (all detects) A Matrix spike/Matrix spike 16, 17 

1009GWMDS026-U UJ (all non-detects) duplicates (%R)(RPD) 


Metals - Laboratory Blank Data Qualification Summary - SDG L 10090445 


No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090445 


No Sample Data Qualified in this SDG 

7
V:\LOGINIMWH\Monsanto\24156a4b_mw3.doc 



LDC #:_--!2~4:....!.1~56~A.!...!4~b___ VALIDATION COMPLETENESS WORKSHEET DatJ~-10 
SDG #:_--'L=-1:...:0=09=04:..:....:.4=5__ Level Ill Page:_l_of } 
Laboratory: Microbac Laboratories. Inc. Reviewer:_CfZ::=..;:::r 

2nd Reviewer: l ~ 
co 

METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Val" ... · ·•~ Ar,.~ 	 r.:nrnrn,.ntc 

I. Technical holding times 	 Pr Samolinq dates: 9/14-\5/ II) 
II. Calibration / J:CJ¥ ~)}U\..Q A-{Pr 

pIll. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis A 

Matrix Spike Analysis v. 	 r~w r<'D/0 

VI. Duplicate Sample Analysis 	 (V 

VII . Laboratory Control Samples (LCS) A L-C"' 
VIII. Internal Standard (ICP-MS) 	 A 
IX. Furnace Atomic Absorption QC 	 /\) )JC)·tt)t\. \\ 7Ed 

lcswX. ICP Serial Dilution 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 

XIII. Field Duplicates 1\./ 

XIV. 	 Field Blanks NO f;.~~\aJ1 ~-GYJ ·O?--U, )ClOq~-GLJ -02-F-J LJQC 

1001 ~-6w-o \-U \cJQ:16ti{-6w-Ol- r I 
Note: 	 A = Acceptable ND = No compounds detected D = Duplicate ..J 

N = Not provided/applicable R = Rinsate TB =Trip blank ...J:-c-_ I_ t}f ,..... j1 
SW = See worksheet FB = Field blank EB =Equipment blank - ~ ..)ee._ ~'-'\...../ 

Validated Samples· 
~~ 

1 1 009GWMSG004-U 11 O~J 21 31 

2 1 009GWMDS026-U 12 22 32 

3 1 009GWMSG004-F 13 23 33 

4 1 009GWMDS026-F 14 24 34 

5 1 009GWMDS026-U-MS 15 25 35 

6 1 009GWMDS026-U-MSD 16 26 36 

7 1 009GWMDS026-F-MS 17 27 37 

8 1 009GWMDS026-F-MSD 18 28 38 

9 19 29 39 

10 20 30 40 

Notes: Samples appended with "F" were analyzed for dissolved cadmium 
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' ' ' ·· · · ..; :~ ... ·. . . ... .. .. . . ... : ... 

LDC #: ()-{1;9f>}ttb VALIDATION FINDINGS WORKSHEET Page:_f_ot_l_ 

Sample Specific Element Reference Reviewer: C/C 
2nd reviewer: v-----

All circled elements are applicable to each sample. 

S::~rnnl~> In M::~triY T:orna.+ An;o~lvt~> I i~t ITAI \ 

\ ,L.- AI, Sb, As, Ba, Bef"Ca:\ Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, HQ, Ni, KA'e) Aa. Na, Tl, V, Zn, Mo. B. Si, eN·, 

3Y AI , Sb, As, Ba, Be~ Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K,'s;' Ao, Na, Tl, V, Zn, Mo. B, Si, eN·. 
v -._..... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B. Si , CN·, 


Ot':)t, AI , Sb, As, Ba, Be,rCd,\Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be,td)Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, Klse.)Ao, Na, Tl, V, Zn, Mo, S, Si , eN·, 
"l1-, ...._,I 

AI , Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ag , Na, Tl , V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ao, Na. Tl, V, Zn, Mo. B, Si, CN·. 

AI , Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, M!l, Mn, Ho. Ni, K; Se, Ag, Na. Tl, V, Zn, Mo, 8 , Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, M!l, Mn, HQ, Ni, K, Se, Ag, Na. Tl, V, Zn. Mo. B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, MQ, Mn, Hq, Ni, K, Se, A!l, Na, Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, HQ, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho. Ni, K, Se, Aa, Na, Tl, V , Zn, Mo, B, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, M!l. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. B. Si, CN-, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu . Fe. Pb, Mg, Mn, Hg, Ni, K, Se. AQ, Na, Tl, V, Zn, Mo. B. Si , CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, eu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na. Tl. V, Zn. Mo. 8 , Si. eN·, 

AI , Sb, As, Ba, Be, Cd, Ca, Cr. Co, eu, Fe, Pb, Mo. Mn, H!l, Ni, K, Se, Ag , Na, Tl, V, Zn, Mo. B. Si , CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, M!l. Mn. HQ, Ni, K. Se, A<l , Na, Tl. V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V , Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

. ..A 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V , Zn. Mo. B. Si, eN·, 


ICP-MS AI, Sb, As, Ba, Be,(Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, ~.~ A!l , Na, Tl, V, Zn, Mo. 8, Si, eN·, 


G EA.A AI ~h A<:. R<> Ro r'rl r'<> r'r r.n r., I=<> Ph Mn Mn ~n Ni K C::.o An 1\1"" Tl \1 7n ~A,-, R S i r'f\1· 

Comments: Mercury by CVM if performed 

ELEMENTS A 



LDC#: ~L{\~~~ VALIDATION FINDINGS WORKSHEET Page:\ · of_L 

Matrix Spike/Matrix Spike Duplicates Reviewer: 02.__ 
2nd Reviewer: ~ 

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

)<lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
((Jf N N/A Was a matrix spike analyzed for each matrix in this SDG? B'0 N/A 	 Were matrix spike percent recoveries (%R) within the control limits·- · 75-1 ? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 6 
Y~ N/A 	 Were all duplicate sample relative percent differences (RPD ~ 20 o for water samples and ~35% for soil samples? 
L L IV ONLY: 
~ 	Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

11·1 YmD IQ Iccr I%.:~WN Iif:cy l463'ffi' 1··:ri':1~~~Q·ci0~ I 


Comments: ___________________________________________________________________________________________________________________ 

MSD.4SW 
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LDC#: VALIDATION FINDINGS WORKSHEET Page:_·of_f 

ICP Serial Dilution Reviewer: c.R 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Aease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\..:YJ N N/A If analyte concentrations were > 50X the MDL (ICEOX the MDL (ICP/MS), was a serial dilution analyzed? 

Y N/A Were ICP serial dilution percent differences (%D) 10%T ~ Is there evidence of negative interference? If yes, pro essional judgement will be used to qualify the data. 

I" "''' • ·-·- ·---........... - .............................. ""' _...,...., ........................ ---._............ IV I , ...................... ~1- ..1-11 WW-11,.....11--.. t-1 ,.._, ....._,.._,......................... . 


Comments:_________:________________________________-:---------------

SDILICPMS.wpd 
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Report# 2415684b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

J; 

Report Date: October 26, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: EPA Level IV 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090446 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMST069-U 09/14/10 L 1 0090446-01 
1 009GWMST069-F 09/14/10 L 1 0090446-02 

1 009GWMDS030-1-U 09/14/10 L 1 0090446-03 
1009GWMDS030-1-F 09/14/10 L 1 0090446-04 
1 009GWMDS030-2-U 09/14/10 L 1 0090446-05 
1 009GWMDS030-2-F 09/14/10 L 1 0090446-06 

Samples appended with "F" were analyzed for dissolved metals 

1V:ILOGINIMWH\Monsanto\2415684b_mw4.doc 



Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGINIMWH\Monsanto\2415684b_mw4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the_ validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\2415684b_mw4.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%)were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values < 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1009ER-GW-02-U and 1009ER-GW-02-F, (both from SDG L 10090447) were 
identified as equipment rinsates. No metal contaminants were found in these blanks. 

Samples 10098-GW-02-U and 10098-GW-02-F (both from SDG L 10090447) were 
identified as source blanks. No metal contaminants were found in these blanks. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (OUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) ) with the following 
exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1 009GWMDS026-UMS/MSD Cadmium - 53.6 (75-125) 46.3 ($10) J (all detects) A 
(1009GWMST069-T UJ (all non-detects) 
1009GWMDS030-1-U 
1 009GWMDS030-2-U) 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 
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IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1009GWMSG004-0) was less than 50 times the MDLs. 

Cadmium and Selenium were outside QC limits; however, since there were no associated 
samples reported from the run, no data were qualified. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10090446 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10090446 


SDG Sample Analyte Flag AorP Reason Reason Code 

L10090446 	 1009GWMST069-T Cadmium J (all detects) A Matrix spike/Matrix spike 16, 17 

1 009GWMDS030-1-U UJ (all non-detects) duplicates (%R)(RPD) 

1 009GWMDS030-2-U 


Metals - Field Blank Data Qualification Summary - SDG L 10090446 


No Sample Data Qualified in this SDG 

7
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LDC #:_ _,2:;:4~1..=:5~68~4'!.0b"'-- VALIDATION COMPLETENESS WORKSHEET Date: 10:?6:40 
SDG #:_ _,L=-=1=0=09=0o....:4..:..46=------ Level)f(j]2: Page:_lof \ 
Laboratory: Microbac Laboratories. Inc. Reviewer: <:f'2? 

2nd Reviewer: V·=:/ 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

' ·" Area 	 Comments 

I. Technical holding times 	 A Sampling dates: qllY/10 
II. 	 Calibration Iff_~ {'f)') '11. M_ &lA 


' 
 AIll. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis f\ '"" 
v. Matrix Spike Analysis 	 ,Bd MS/f) C-S06~ L lccf10lfll.~ \ 

.../ 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A LC<)-

VIII. Internal Standard (ICP-MS) 	 .A 
IX. Furnace Atomic Absorption QC /I(_ Wo-h.J~: \( -z..ecl_ 
X. ICP Serial Dilution 	 sw S06»- L.IOOCl OL/L/S 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates 	 /A/ 
XIV. 	 Field Blanks ;VQ E«= IOOCIE~~~w-ol-IJ t00l7E:«- Gt.J-oz- F~CY:If. L. lcdfo '-tY/ 

~ouece..~'"'=1o::qe -Gw·oz.:-u tc:oqo-~-oL..-F ( '-..., /
Note: 	 A =Acceptable NO =No compounds detected D =Duplicate' 

N =Not provided/applicable R =Rmsate TB =Tnp blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: IJ0~ 

1 1 009GWMST069-U 11 Q~w 21 31 


2 1 009GWMDS030-1-U 12 22 32 


3 1 009GWMDS030-2-U 13 23 33 


4 ·1 009GWMST069-F 14 24 34 


5 1 009GWMDS030-1-F 15 25 35 


6 1 009GWMDS030-2-F 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes: Samples appended with "F" were analyzed for dissolved metals 

24156B4bW. wpd 



.... ~ 

-z_lLDC#: VALIDATION FINDINGS CHECKLIST Page:_·_of_ 
Reviewer: Q'Z... 


2nd Reviewer: ~ 


.Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

,. All technical holdinq times were met. 

1
Cooler temperature criteria was met. / 

II. ICP!MS Tune 
/

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
1-/Were %RSD of isotopes in the tuning solution <5%? 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? / 


Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercury) QC limits? 


Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sam_j)le in this SDG? ...
Was there contamination in the method blanks? If yes, please see the Blanks ......- 1-

validation completeness worksheet. 

V. ICP Interference Check Sample 
,...

Were ICP interference check samples performed daily? 

.-- 1-
Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or -
MS/DUP. Soil/ Water. ...
Were the MS/MSD percent recoveries (o/oR} and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike r/
concentration bv a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for r 

waters and.::; 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil) was / 

used for samples that were :;: 5X the RL, including when only one of the duplicate 

samole values were < 5X the RL. 


VII. Laboratory control samples 
/

Was an LCS anavlzed for this SDG? 
1

/Was an LCS analvzed oer extraction batch? 

1.-Were the LCS percent recoveries (%R) and relative percent difference (RPD) ....... 

within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 


MET-SW_20 10.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page: C of?_,. 
Reviewer: C:? 

2nd Reviewer: t..f'-../ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
,.,..

If MSA was oerformed was the correlation coefficients > 0. 995? 

....- r 
Do all aoolicable analvsies have duolicate iniections? !Level IV onlv\ 

rFor sample concentrations > RL, are applicable duplicate injection RSD values < / 
20%? I Level IV onlvl 

Were analvtical soike recoveries within the 85-115% QC limits? v
·""" 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
L-- IOCP)!>100X the MDUICP/MS\? -r-Were all oercent differences i%Ds\ < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be ..... f.-- r
used to aualifv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.81_ 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) r 
of the intensitv of the internal standard in the associated initial calibration? -
If the %Rs were outside the criteria was a reanalvsis oerformed? ...... f.- 

XI. Regional Quality Assurance and Quality Control 

r-Were performance evaluation (PEl samples performed? - I-/Were the performance evaluation (PEl samples within the acceptance limits? 

XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 1--+
to level IV validation? 


XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. --+
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. ·--· 
Target analytes were detected in the field duplicates. 1-:::=r-

XV. Field blanks 

Field blanks were identified in this SDG. / 
~ 

/Target analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_f_ot_f_ 

Sample Specific Element Reference Reviewer: Cf< 
2nd reviewer: . I...J":=-:" 

All circled elements are applicable to each sample. 

_Samnl~ In M<~triv T2rnAt An..lvt"' I ;..,t /TAl \ 

1-~~ AI, Sb, As, Ba, B~Ca, Cr. Co, Cu, Fe, Pb, Mg. Mn, Ha. Ni, K{s;)Ag, Na, Tl, V, Zn, Mo. B. Si, CN-, 

AI, Sb, As, Ba, Be¥. Ca, Cr. Co, Cu. Fe, Pb, MQ, Mn, Hg, Ni, K.~ Aa, Na. Tl, V. Zn, Mo. B, Si, CN-. 

!:i-0 AI, Sb, As, Ba, Be, {Cd)ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Ho. Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B. Si, CN-, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb Ma, Mn, Ha , Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B. Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na. Tl, V, Zn, Mo. B, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu , Fe, Pb, Mq, Mn, HQ, Ni, K, Se, A!l . Na, Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, M!l, Mn, Hg, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb. M!l. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN-, 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, M!l, Mn, Hg, Ni, K. Se, Aa, Na, Tl, V. Zn, Mo. B. Si, CN-. 

AI, Sb, As, Ba. Be. Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Aa. Na, Tl, V, Zn. Mo. B. Si. CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co. Cu. Fe, Pb. Mg, Mn. Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, H!l. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, 8, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, M!l. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN-, 

AI. Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN-, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo. B, Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn. Mo, B, Si, CN·. 

AI. Sb, As, Ba, Be,. Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN. 

.a .....h,.,;., ....... 

ICP AI, Sb, As, Ba, Be. Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo, B, Si, CN-. 

ICP-MS AI, Sb, As, Ba, Be.cedJca, Cr, Co, Cu , Fe, Pb, Mo. Mn, Hg, Ni, K~g. Na. Tl, V, Zn, Mo. 8, Si. CN-, 
·~ '-..../ 

r~r::AA AI <;!h 11e R<> Ro /"'rl r.,. r.r r.n r. 11 1="' Ph Mn Mn ~n 1\li 1< <;!o 11rt 1\l<> Tt \1 7n ~nn R <::i r'l\1 ' 

Comments: Mercury by CVAA if performed 

ELEMENTSA 



LDC#: lLt\~~~ 	 VALIDATION FINDINGS WORKSHEET Page:~of}_ 

Matrix Spike/Matrix Spike Duplicates Reviewer:~ 
2nd Reviewer: t---

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N/A Was a matrix spike analyzed for each matrix in this SDG? 
 @ 

. , N/A Were matrix spike percent recoveries (%R) within the control limits 75-125. If the sample concentration exceeded the spike concentration by a factor 
18 

of 4 or more, no action was taken. 8 
YmN/A Were all duplicate sample relative percent differences (RPD) ~ 20° for water samples and ~35% for soil samples? 
~ONLY: 
~ Were recalculated results a~ceptable? See Level IV Recalculation Worksheet for recalculations. 

,j·J,ooq~~~ u.~ I Q!" .I %••~~~ I~3!"~ lt-i6.~;''' l..'t:s••w••··~/m/A Cl6:·~:y···· 	 I 

Comments:___________________________________________________________________________________________________________________ 

MSD.4SW 
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LDC #: (>\_\ ~0\ VALIDATION FINDINGS WORKSHEET Page\~f
ICP Serial Dilution Reviewer: 

2nd Reviewec 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

IT ana.Jyte concentrations werffJ > !:JUJI. me MUL (1<.;81~::> tl'le MYb (ICI '/Me), was a senal dilUtion analyzed·? 
Were ICP serial dilution percent differences (%0 .:::_1 0%. 

Y N N/A Is there evidence of negative interference? If yes, pr::s1onal judgement will be used to qualify the data. 
LIVONLY: 

N N/A See Level IV Recalculation Worksheet for recalculations. 

Comments:__________________________________________________________________________________________________________________ _ 

SOILICPMS.wpd 
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Initial and Continuing Calibration Calculation Verification Reviewer0# 
2nd Reviewer: tc::::=::' 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each ana lyle measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each ana lyle in the ICV or CCV source 

' 
Standard ID Type of Analysis Element Found {ug/L) True {ug/L) 

II ""''''"'"'' 
%R 

1 
1I "'""""' 

%R 
I Ac~~j~~ble 

ICP (Initial calibration) 

rev ICP/MS (Initial calibration) s e yc:r() 5J q~I 0 96, I y 
CVAA (Initial calibration) I 

ICP (Continuing calibration) 

CC\J~D)"" ICPIMS (Continuing calibration) Cd 5Z,y 50 {.OS l0) l( 
CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: -z...Yim(cy VALIDATION FINDINGS WORKSHEET Page: lot -t 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: v:-:=:-

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula : 

%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result {mg/L) (Instrument Reading x 5) 

eecalcallatedI I 
Found I S II 1£-. True I D I SDR (Ufrits) Acceptable 

Sample 10 Type of Analysis Element (-l:lftttsl ff'Q"I rYyn( I %RIRPD I "'oD %R/ RPD /%0 (Y/N)I 
~ 

'"' ..._;ICP interference check SC<)0~ Cd Lot~IL- \_Q)~k- lo l ((j I 
...... I/ 


Laboratory control sample 
'-CS ~ O,Ch?-o <3,CbZ..S qq,?_ Ofq,?_ 
( 

I 

Matrix spike (SSR-SR) 
~~~ IcJ o ,o~:J-lo-z_ (5,.6b7_5 ~7.Y 81:3 

Duplicate~ ~ 0d5l{ o, l'J7 1,~ t .s~ 
1cx::A6WI"l Sbedt-~ICP serial dilution "'~--" ')e_ Ytq'i)~IL- S-:h~L-- 15,.5 IS/) 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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Sample Calculation Verification Reviewer: (i2: 
2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

( .X N/A Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

\--'--!.J!.-..!..;N!!.!/A...:.. Are all detection limits below the CRDL? 

ected analyte results for ________..........:._Se_...(..o<:
·'""-------- were recalculated and verified using the following 

equation: 


Concentration = 	 (RD)(FV)(Dil) Recalculation: 

(ln. Vol.) 


lcv,.,t.;>~~~~~~j:s)RD Raw data concentration 
FV Final volume (ml) 

ln. Vol. Initial volume (ml) or weight (G) 
 l--(0 (1\ L-Oil 	 Dilution factor 

Reported Calculated 
AcceptableCo~~ttion con;;yron

# Sample ID 	 Analyte ( L-t ( L.-J (Y/N) 

\ ('£1) 0~~'3 (),_d:}_1~ l( 
~ l. t1 1.17 ~./ 

Note: ________________________________________ 
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Report# 24156C4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 26, 2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: EPA Level Ill 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L10090447 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMDS025-U 09/15/10 L 10090447-01 
1 009GWMDS025-F 09/15/10 L 1 009044 7-02 
1009ER-SW-0 1-U 09/14/10 L 1 009044 7-03 
1009ER-SW-01-F 09/14/10 L 1 009044 7-04 
1 009ER-GW-02-U 09/14/10 L 1 009044 7-05 
1 009ER-GW-02-F 09/14/10 L 1 009044 7-06 
10098-GW-02-U 09/14/10 L 10090447-07 
10098-GW-02-F 09/14/10 L 1 009044 7-08 

1009ER-GW-01-U 09/15/10 L 1 009044 7-09 
1009ER-GW-01-F 09/15/10 L 10090447-10 

1009ER-GW-0 1-FMS 09/15/10 L 10090447-10MS 
1 009ER-GW-01-FMSD 09/15/10 L 10090447-10MSD 

Samples appended with "F" were analyzed for dissolved metals 

1V:ILOGIN\MWH\Monsanto\24156C4b_mw3.doc 



Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

-J+ The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\24156C4b_mw3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1009ER-SW-01-U, 1009ER-GW-02-U, 1009ER-GW-01-U, 1009ER-SW-01-F, 
1 009ER-GW -02-F, and 1 009ER-GW-01-F were identified as equipment rinsates. No metal 
contaminants were found in these blanks. 
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Samples 1 0098-GW-02-U and 1 0098-GW-02-F were identified as source blanks. No 
metal contaminants were found in these blanks. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ::o; 20% for water or ::o; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±10% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 
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X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 10090447 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2=-"4'-'-1=56,_,C"--'4=b___ VALIDATION COMPLETENESS WORKSHEET Date: to-LG:r10 
SDG #:_ _,L:..!1..:.0=09=0:....:.44-'-'7'------ Level Ill Page:~of ~ 
Laboratory: Microbac Laboratories. Inc. Reviewer: ~ 

2nd Reviewer: \.!':-:' 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

llalidatioo Ama CommeotsI I I I I 

I. Technical holding times R Sampling dates: Cf{ll.{-\s /l() 
II. Calibration IU(t M51u-o r-r/A 
Ill. Blanks Pr-
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Matrix Sj>ike Analysis _12_ fY\SLP 
VI. Duplicate Sample Analysis !'! 
VII . Laboratory Control Samples (LCS) .ps LC5 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC N Alct- LJ.b~li: ~ 
X. ICP Serial Dilution A 

XI. Sample Result Verification N 

/tXII . Overall Assessment of Data 

XIII. Field D~icates f\1' 
XIV. Field Blanks AA\) ~6 --;.. 'Z..(~) '::>)--J) ~ \D , t:::f-191 ~rce~\\~~9 

~ 

Note: A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB = Field blank EB =Equipment blank 

Validated Samples: WO\.~ 

1 

2 

1 009GWMDS025-U 

1 009ER-SW-01-U 

11 

12 

c~ 10 \ (Y)s
J_ ty)-s__D 

21 

22 

ffiJ 31 

32 

3 1 009ER-GW-02-U 13 23 33 

4 1 009B-GW-02-U 14 24 34 

5 1 009ER-GW-01-U 15 25 35 

6 1 009GWMDS025-F 16 26 36 

7 1 009ER-SW-01-F 17 27 37 

8 1 009ER-GW-02-F 18 28 38 

9 1 009B-GW-02-F 19 29 39 

10 1 009ER-GW-01-F 20 30 40 

Notes: Samples appended with "F" were analyzed for dissolved metals 

24156C4bW. wpd 
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VALIDATION FINDINGS WORKSHEET Page:_/of_}_ 
Sample Specific Element Reference Reviewer: ffi 

2nd reviewer: \ r----

All circled elements are applicable to each sample. 

~ ..rnniP In M<>triv Tarn..t An..lvt,. I i ..t lTAI \ 

C)-s AI, Sb, As, Ba, B~. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K/S~ Ag, Na, Tl, V, Zn, Mo, B. Si, eN·, - ':::"'"·c. AI, Sb, As Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, ~. Ag, Na, Tl, V, Zn, Mo. B, Si, CN· . 
........... 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B. Si, eN·, 


~-10 AI, Sb, As, Ba, B~ Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

l"" '--""" 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·, 


AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 


(~)l\ 1'{/ AI, Sb, As. Ba, Be~Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, 1<(5'---;) Ag, Na, Tl. V, Zn, Mo. B. Si, eN·. 

oJ '-""" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag , Na. Tl, V, Zn, Mo. 8, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

Af, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8 , Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. 8, Si, eN·, 

AI, Sb, As, Ba Be, Cd. Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8 , Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI , Sb, As, Ba, Be, Cd, Ca, er, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, T1. V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·. 

AI, Sb, As, Ba, Be,. Cd, Ca. Cr. Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN·, 

'--"" 

....
A 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, eN·. 

ICP-MS AI, Sb, As, Ba, B~ Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, ~Ag, Na. Tl, V, Zn, Mo. 8, Si, CN·. 

lr::I=AA AI Sh A~ R::!. RA Ccl C01 Cr Cn C1 I=A Ph Mn Mn l-In Ni K SA An N::!. TJ V 7n .Mn J:l c::; r'I\J· 

Comments: Mercury by CVAA if performed 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24156 


Wet Chemistry 



Report# 24156A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 009GWMSG004-U 

1 009GWMSG004-F 

1 009GWMDS026-U 

1 009GWMDS026-F 


1 009GWMDS026-U-MS 

1 009GWMDS026-F-MS 


1 009GWMDS026-U-MSD 

1 009GWMDS026-F-MSD 

1 009GWMDS026-FDUP 

1 009GWMDS026-UDUP 


Monsanto, P4 Production LLC 

October 26, 2010 

Water 

Wet Chemistry 

EPA Level Ill 

Microbac Laboratories, Inc. 

L10090445 


Collection Date Laboratory Sample Identification 

09/14/10 L 1 0090445-01 

09/14/10 L 1 0090445-02 

09/15/10 L 1 0090445-03 

09/15/10 L 1 0090445-04 

09/15/10 L 1 0090445-05 

09/15/10 L 1 0090445-06 

09/15/10 L 1 0090445-07 

09/15/10 L 1 0090445-08 

09/15/10 L 10090445-0BDUP 

09/15/10 L 1 0090445-03DUP 


1
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Introduction 

This data review covers 10 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness 
and EPA Method 160.1 for Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria . 

. P Indicates the finding is related to a protocol/contractual deviation. 

The following "Reason Codes" will be applied as applicable to the validated data: 

-1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 
160.1, and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. · 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER-GW-02-U, 1009ER-GW-02-F, 1009ER-GW-01-U and 1009ER-GW-01-F 
'(all from SDG L 10090447) were identified as equipment rinsates. No contaminant 
concentrations were found in these blanks with the following exceptions with the following 
exceptions: 

Equipment Sampling

Rinsate ID 
 Date Analyte Concentration Associated Samples 

1009ER-GW-02-U 9/14/09 Total dissolved solids 9.00 mg/L 1 009GWMDS026-U 

Samples 10098-GW-02-U and 1008-GW-02-F (both from SDG L 10090447)were identified 
as source blanks. No contaminant concentrations were found in these blanks. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (> blank 
contaminants) than the concentrations found in the associated field blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10090445 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090445 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10090445 

No Sample Data Qualified in this SDG 
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LDC #: 24156A6 VALIDATION COMPLETENESS WORKSHEET Date:lO--Z6-tQ 

SDG #: L 1 0090445 Level Ill Page:~ofL 
Laboratory: Microbac Laboratories. Inc. Reviewer: nz

2nd Reviewer:_~--

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0). Hardness (SM2340B). TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Vali .... Area 	 Comments 

A 	 q I LL{ -ls /I()I. Technical holding times 	 Sampling dates: 

IIa. Initial calibration 	 ~ 
lib. Calibration verification 	 f\ 
Ill. Blanks 	 IB 
IV Matrix Spike/Matrix Spike Duplicates A- f<\~ I') 
v Duplicates 	 A OJG.A 

VI. Laboratory control samples 	 Lcslro 
VII. Sample result verification 	 N 

.t\-;VIII. Overall assessment of data 

IX. Field duplicates 	 IV 
)( ~i<>lrl hl,.nkc: 5W ~~=- \CX)q~::-~-Gw ...oc-u toc:R t:~6L.V-O-z.-F /1.../0::Pf pt-[1 

Ia:>'\ Eo(l.·Gw •o t- l1 IOCA £1<.-6AJ-o~ 
Note: 	 A = Acceptable ND = No compounds detected D = Duplicate J 

N = Not provided/applicable R = Rinsate TB =Trip blank ~ 
SW = See worksheet FB = Field blank EB = E quipment blank - ""

Validated sam pies: ~ (~ 
(00W1 1 009GWMSG004-U 11 21 31 


2 1 009GWMDS026-U 12 22 32 


3 1 009GWMSG004-F 13 23 33 


4 1 009GWMDS026-F 14 24 34 


5 1 009GWMDS026-U-MS 15 25 35 


6 1 009GWMDS026-U-MSD 16 26 36 


7 1 009GWMDS026-F-MS 17 27 37 


8 1 009GWMDS026-F-MSD 18 28 38 


9 ~ ~v(J 19 29 39 


10 C~cl 0vO 20 30 40 
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LDe#:~ VALIDATION FINDINGS WORKSHEET Page:_!of_\_ 

Sample Specific Analysis Reference Reviewer: c? 
2nd reviewer: ~.../""---"' 

All circled methods are applicable to each sample. 

~::unnla In M<~triY I Iear.ameter 

I~~ pH~ Cl F NO"' NO? S0,4_ PO ALK eN· NH~ TKN TOC CR6 
.. CI04 


S)'-1 pH ~{d) F NO~ NO/Sb) PO ALK eN- NH~ TKN TOC CR6 
.. e1~~~ 
., __.....-

pH TDS Cl F N03 NO, S04 PO ALK CN· NH"' TKN TOC CR6 
+ CIO. 

~)CSb pH~ Cl F N03 NO, SO. PO ALK eN· NH" TKN TOe eR6 
.. CIO. 

~ 1C/. ~ pHYosteJ F N03 N~ PO ALK eN· NH" TKN TOC CR6 
.. Cl /, I~qVJ 

1 

~ pH TDS'fcDF N03 N0~_04 ALK eN· NH3 TKN TOC CR6 
.. el04 -

/ 


~- '---'
I~ [0 pH Cl F N03 N02. SO"- P04 ALK eN· NH3 TKN TOC CR6
.. CIQ4 

pH ¥s Cl F N03 NO, so. PO. ALK eN· NH" TKN TOC CR6 
.. e10 

p_H TDS Cl F NQ3 N02 S04. P04 ALK eN· NH3 TKN TOC eR6 
.. ei04 

pH TDS Cl F NO~ NO? SO. PO. ALK eN· NH...3. TKN TOG CR6 
.. CIO 

pH TDS Cl F N03 N02 S04 P04 ALK eN· NH3 TKN TOe eR6 
.. e10 

pH TDS Cl F NO" NO? SO PO ALK eN· NH3 TKN TOC eR6 
.. e10. 

pH TDS e1 F NO:o. NO, S04 PO ALK eN· NH3 TKN TOC CR6 
.. ei04 

pH TDS Cl F NO~ N02 S04 P04 ALK eN· NHa TKN TOC CR6 
.. CIO. 

pH TDS Cl F N03 NO? SO PO ALK eN- NH....3. TKN TOC eR6 
.. e10. 

pH TDS Cl F N03 NO, SO. PO ALK eN- NH3 TKN TOG CR6 
.. e10. 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH3 TKN TOe CR6 
+ e104. 

pH TDS Cl F N03 NO? SO PO ALK eN· NH" TKN TOe eR6 
.. CIO. 

pH TDS e1 F N03 NO, S04 PQ4 ALK eN· NH3 TKN TOC CR6 
.. e10 

pH TDS Cl F N03 N02 SO.A. PQ4 ALK eN· NH3 TKN TOC CR6 
.. e10 

pH TDS Cl F NO~ NO, S04 PO. ALK eN- NH3 TKN TOC CR6 
.. CIO" 

pH TDS Cl F NO, NO, SO. PO. ALK CN· NH3 TKN TOC CR6 
.. CIO 

.2_H TDS Cl F NO" NO? SO PO. ALK CN· NH3 TKN TOC CR6 
.. CIO 

pH TDS Cl F NO~ NO, SO P04 ALK CN· NH3 TKN TOC CR6 
+ e10 

pH TDS Cl F NO:o. NO? SO PO. ALK eN· NH~ TKN TOC CR6 
+ CIO 

pH TDS Cl F N03 N02 S04 P04 ALK CN· NH....3. TKN TOC CR6 
.. C104 

pH TDS Cl F N03 NO, S04 P04 ALK CN· NH, TKN TOC CR6 
.. CIO. 

pH TDS Cl F NO, N02 SOA. PO..A ALK eN· NH~ TKN TOC CR6 
.. CIO 

nH Tm:; J~LF NO. NO. SO PQ AL K _CN· 1\11-l TI<I\J Tnr. r.R6+ r.rn 

Comments:____________________________________ 

METHODS.6 



LDC #: 24156A6 VALIDATION FINDINGS WORKSHEET 
\_ 

Page: 
\ 

of 

Field Blanks Reviewer~c:c-
2nd Reviewer: lr- 

ETHOD: lnorganics, EPA Method See Cover 
N N/A Were field blanks identified in this SDG? 

Y) N N/A Were target analytes detected in the field blanks? 
'lank units:JD..9LL Associated sample units: mg/L 

Sampling date: 9/14/10 Soil factor applied NA .-
Field blank tvoe: (circle one) Field Blank I ' 

Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, 

"U". 
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Report# 2415686 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 26, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: EPA Level IV 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090446 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMST069-U 09/14/10 L 1 0090446-01 
1 009GWMST069-F 09/14/10 L 1 0090446-02 

1 009GWM DS030-1-U 09/14/10 L 1 0090446-03 
1 009GWMDS030-1-F 09/14/10 L 1 0090446-04 
1 009GWMDS030-2-U 09/14/10 L 1 0090446-05 
1 009GWMDS030-2-F 09/14/10 L 1 0090446-06 
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Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness 
and EPA Method 160.1 for Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 
160.1, and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER1009ER-GW-02-U and 1009ER-GW-02-F (from SDG L 10090447)were 
identified as equipment rinsates. No contaminant concentrations were found in these 
blanks with the following exceptions: 

Equipment 
RinsateiD 

Sampling 
Date Analyte Concentration Associated Samples 

1009ER-GW-02-U 9/14/09 Total dissolved solids 9.00 mg/l 1 009GWMST069-U 
1 009GWMDS030-1-U 
1 009GWMDS030-2-U 

Samples 10098-GW-02-U and 10098-GW-02-F (from SDG L 10090447)were identified as 
source blanks. No contaminant concentrations were found in these blanks. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (> blank 
contaminants) than the concentrations found in the associated field blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not performed by the 
laboratory. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10090446 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090446 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 1 0090446 

No Sample Data Qualified in this SDG 
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_______________________ __________ _ 

LDC#: 2415686 VALIDATION COMPLETENES~ WORKSHEET 

SDG #: L 10090446 LevelAil~ 

Laboratory: Microbac Laboratories. Inc. 


Date: l0-~16 
Page:-Lof_L 

Reviewer: cf?-.-
2nd Reviewer: ~ 

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0). Hardness (SM23408). TDS (EPA Method 160.1) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I. 

IIa. 

lib. 

Ill. 

IV 

v 

VI. 

VII. 

VIII . 

IX. 

)( 

Note: 

Validation Area 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laboratory control samples 

Sample result verification 

Overall assessment of data 

Field duplicates 

~i.. lrl hl::.nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 

1 1 009GWMST069-U 

2 1 009GWMDS030-1-U 

3 1 009GWMDS030-2-U 

4 1 009GWMST069-F 

5 1 009GWMDS030-1-F 

6 1 009GWMDS030-2-F 

7 

8 

9 

10 

Notes: 

A 
A 
A 
A 
tMtJ 
A
A

N 

A
;V 

Svv' 
$'~~'~ tcP=i~-Gw-o'Z.-u tooct ~-c;w-o-z.- Fj

ND =No compounds detected D = Duplicaie '-tCOioY 
R = Rinsate TB = Trip blank 
FB = Field blank EB = Equipment blank 

,.. ... 
Sampling dates: Cf/1'-1/10 

I 

(l \ -o 
.... '-"' \\. ~~ 

.-. I~ 
: \'>.::;;:~- /Vot~~Nd 

Ouo CS06)()( L l~ DLILf~ y 
L-C<)/ n __./ 

.v 

f~:: tccRm-GL.tl-oz-a la::Fl ~-w -nz..-F"soG f:l.. 

11 Q~~ 21 31 

12 22 32 

13 23 33 

14 24 34 

15 25 35 

16 26 36 

17 27 37 

18 28 38 

19 29 39 

20 30 40 

24156B6W. wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof 2... 
Reviewer: ct'

2nd Reviewer: \ """---" 

Method:lnorganics (EPA Method se£.C<.1u€(l.-) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
........

All technical holding times were met. 


Cooler temperature criteria was met. - r 


II. Calibration 

rWere all instruments calibrated daily, each set-up time? ~ 


Were the pr~er number of standards used? · / 

/Were all initial calibration correlation coefficients> 0.995? 


Were all initial and continuing calibration verification %Rs within the 90-11 0% QC 
 I/
limits? 

.,.
Were titrant checks performed as required? (level IV onlvl 


Were balance checks performed as required? (Level IV only) v"' 


Ill. Blanks 
·,...--- f- ·

Was a method blank associated with every samole in this SDG? 

~-----Was there contamination in the method blanks? If yes. please see the Blanks /
validation completeness worksheet. 

IV. Matrix spike/Matrix spike du12ficates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

SDG? If no, indicate which matrix does not have an associated MS/MSD or /"

MS/DUP. Soil I Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ......... 
v 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were!: 5X the CRDL, including when only one of the I/

/ 

duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
1.,.......... 


Was an LCS anaylzed for this SDG? 

/
Was an LCS analvzed oer extraction batch? 

v
/Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

within the 80-120% 185-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance. and Quality Control 

Were performance evaluation (PE) samples performed? ....-
/ 

~ 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 



2 '2._ 
LOG#: VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: CfC
2nd Reviewer: l~ 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

__,.••A-Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

Were detection limits < RL? / 

VI/I. Overall assessment of data 

Overall assessment· of data was found to be acceptable. /f 
IX. Field duplicates 

1
Field duplicate pairs were identified in this SDG. ~ 
Target analytes were detected in the field duplicates. / 
X. Field blanks 

Field blanks were identified in this SDG. / v 
Target analytes were detected in the field blanks. I 

WETC-EPA_2010.wpd version 1.0 
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LDe#: '1-~\~ VALIDATION FINDINGS WORKSHEET Page_!ot_l_ 
Sample Specific Analysis Reference Reviewer: ((.2_ / 

2nd reviewer:~ 
All circled methods are applicable to each sample. 

~,....,....... n M~triv E!ar.amete[I I 
l-~ pH(i1)S)CI F NO~ N02_ SO;~_ PO., ALK eN- NH~ TKN TOC CR6

• CIO L ~ 
y_..,(o pH ":j:j)'s(Gi)_ F N0_3_ NolsbJP04 ALK eN- NH-. TKN TOC CR6 

+ e10., l\-\-c:m rQ{l£:l 
......... 
 -pH TDS Cl F NO:~ NO, so.. PO ALK eN- NH, TKN TOC CR6 

+ e10. 

pH TDS Cl F NO,. NO, SO.. PO ALK eN- NH., TKN TOC CR6
• e10., 

pH TDS Cl F NO., NO? SO P04 ALK eN- NH3 TKN TOC eR6
• ei04 

pH TDS Cl F NO.. NO, SO., PO ALK CN- NH~ TKN TOC CR6
• e10.. 

pH TDS Cl F N03 NO, SO.. PO., ALK CN- NH, TKN TOC CR6
• CIO 

_r:>_H TDS Cl F NO,. NO, SO PO., ALK eN- NH., TKN TOC CR6
• e10 

pH TDS Cl F NO:~ NO, SO PO., ALK eN- NH, TKN TOC eR6
• CIO 

pH TDS Cl F NO:~ NO, SO PO.. ALK eN- NH, TKN TOe eR6
• e10., 

pH TDS Cl F NO:~ NO, SO., PO ALK eN- NH., TKN TOC eR6
• e10., 

pH TDS Cl F N03 N02 so. PO.. ALK eN- NH3 rKN roc eR6
• e10.. 

pH TDS e1 F NO, N02_ S04 P04 ALK eN- NH3 TKN TOe eR6
• ei04 

pH TDS Cl F NO, NO, SO.. PO ALK eN- NH,. TKN TOC eRs• CIO" 

pH TDS Cl F NO., NO? SO PO ALK eN- NH3 TKN TOC CR6
• CI04 

pH TDS Cl F N03 NO, SO PO" ALK eN- NH, rKN TOC CR6
• CI04 

pH rDS e1 F NO~ N02 SO.. P04 ALK eN- NH3 TKN TOC CR6 
+ e10 

pH TDS Cl F N03 N02 S04 PO ALK eN- NH3 rKN TOC eR6
• e104 

pH TDS Cl F NO:~ NO? SO PO ALK CN- NH~ TKN TOC eR6
• CI04. 

pH TDS e1 F N03 NO, SO. PO ALK eN- NH, TKN TOC eR6
• e10. 

pH TDS et F N03 NO, SO. P04 AI_K eN- NH3 TKN TOC eR6
• CI04 

pH TDS Cl F N03 NO, SO. P04 ALK eN- NH3 TKN TOe eR6
• e104 

pH TDS Cl F N03 N02 SO. P04 ALK eN- NH3 TKN roc eR6
• e10 

pH TDS Cl F NO, NO, SO PO., ALK eN- NH, TKN TOC CR6
• CI04. 

pH TDS Cl F N03 N02 S04 P04 ALK eN- NH:~ TKN TOC eR6
• el04 

pH TDS Cl F NO:~ NO, SO PO., ALK eN- NH3. TKN TOC CR6
• CIO 

pH TDS Cl F N03 NO, SO. PO ALK eN- NH" TKN TOe CR6
• e10., 

pH TDS Cl F NO, NO, SO. PO ALK eN- NH~ TKN TOC CR6
• e10., 

nH Tn!=: r.1 != NO. Nn. !=:n Pn AI I< rN- _f'IIH. .TKN TO~ ~R6+ ~10. 

Comments:____________________________________ 

METHODS.6 



\ \ 
LDC #: 2415686 VALIDATION FINDINGS WORKSHEET Page:_of_ 

Field Blanks Reviewer: ~ 
2nd Reviewer: ~ 

THOD: lnorganics, EPA Method See Cover 
~ Were field blanks identified in this SDG? 

~ 

Associated Sam 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, 

"Uu. 

2415686.wpd 



LDC #: LY\Yo~ Validatin Findings Worksheet Page:~ofL 
Initial and Continuing Calibration Calculation Verification Reviewer: CJ2..: 

2nd Reviewer:~ 

Method: lnorganics, Method @OI{JvQil< 

The correlation coefficient (r) for the calibration of~ was recalculated.Calibration date: 7 {L.q{lO 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Type of analysis Analyte Standard Cone. (mg/1) Area r or ,-2 r or ,-2 (Y/N) 


Initial Calibration 0 1 0.097 


Verification s1 5 0.501 0.9999 1.0000 


s2 20 2.098 
 y 
~ 

s3 40 4.453 


s4 60 7.001 


s5 120 15.406 


s6 180 24.688 
 I 
~~u)

Calibration verification c~ IC\) 7-..rYJ ,Orf lOO lOO 

Calibration verification so~ CCv L.IO Lfo~n \C() lOO 

Calibration verification C\ ~ <i) 7,ct/ {ex) IOU \Jv 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·-------------------------------------------- 

I 



. 

LDC #: C...5t/56VJS VALIDATION FINDINGS WORKSHEET Page:_( _of_~_ 
Level IV Recalculation Worksheet Reviewer: (}"<_ 

2nd Reviewer: ~ 

METHOD: lnorganics, Method oe..e c:ovet= 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = 18-DI x 100 Where, S= Original sample concentration 
(S+D)/2 0= Duplicate sample concentration 

I iecalc11lated eeeoded 
Acceptable 


SampleiD Type of Analysis Element F~~~~k-fl- %R/RPD ~ %R/RPD I (YIN) 

True I D .J. I 
~'-

~u 
Laboratory control sample 

LC-S Cl 7, ql 0 q~)Cl Gt3', C( J 
( 

Matrix spike sample (SSR-SR)

rJ 
viDuplicate sample 

1(()1~-\... --r~ 1L(q) lll10 11')5 IcGL- I 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

· TOTCLC .S 

,: 

I 



....· 

VALIDATION FINDINGS WORKSHEET Page:_~._ot'__ 

Sample Calculation Verification Reviewer: c!Z
2nd reviewer: L.~ 

METHOD: lnorganics, Method _ ._,S=L::::&=-.C..::l'();,:::.~uf/l-~---

( lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" 
_ N A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 

Y N N/A Are all detection limits below the CRQL? 


Compound (analyte) results for --:-----SJ=·.......,.~"1-------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

z.GQ,a::o\6) 
L-::. lL..l~ r:rrl 

Reported Calculated 
Concentration AcceptableC7n~~~n# Sample 10 Analvte (~,L..} (Y/N) 

'1 -a lo,s to,s l(· 

~I t('J_{) 124) ~ 
\+c_c-t\NJ[JJ2- \A00 IbOO J"' 

Note:_______________________________________ 

RECALC.6 



Report# 24156C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 


Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 009GWMDS025-U 

1 009GWMDS025-F 

1009ER-SW-01-U 

1 009ER-SW-01-F 

1 009ER-GW-02-U 

1 009ER-GW-02-F 

10098-GW-02-U 

10098-GW-02-F 


1 009ER-GW-01-U 

1 009ER-GW-01-F 


1 009ER-GW-02-FDUP 


Monsanto, P4 Production LLC 

October 26, 2010 

Water 

Wet Chemistry 

EPA Level Ill 

Microbac Laboratories, Inc. 

L10090447 


Collection Date 
09/15/10 
09/15/10 
09/14/10 
09/14/10 
09/14/10 
09/14/10 
09/14/10 
09/14/10 
09/15/10 
09/15/10 
09/14/10 

Laboratory Sample Identification 
L 1009044 7-01 

L 1 009044 7-02 

L 1 009044 7-03 

L 1 009044 7-04 

L 1 009044 7-05 

L 1 009044 7-06 

L 10090447-07 

L 1 009044 7-08 

L 1 009044 7-09 

L 10090447-10 


L 10090447-06DUP 


1
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Introduction 

This data review covers 11 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness 
and EPA Method 160.1 for Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 
160.1, and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1009ER-SW-01-U, 1009ER-SW-01-F, 1009ER-GW-02-U, 1009ER-GW-02-F, 
1009ER-GW-01-U, and 1009ER-GW-01-F were identified as equipment rinsates. No 
contaminant concentrations were found in these blanks with the following exceptions: 

Equipment Sampling 
Rinsate ID Date Analyte Concentration Associated Samples 

1009ER-SW-01-U 9/14/09 Total dissolved solids 7.00 mg/L No associated samples 

1009ER-GW-02-U 9/14/09 Total dissolved solids 7.00 mg/L No associated samples 

Samples 10098-GW-02-U and 10098-GW-02-F were identified as source blanks. No 
contaminant concentrations were found in these blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :$; 20% for water or:$; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not performed by the 
laboratory. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry - Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 10090447 

No Sample Data Qualified in this SDG 
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LDC #: 24156C6 VALIDATION COMPLETENESS WORKSHEET Date: lo.-$l6 
SDG #: L 10090447 Level Ill Page:~ 
Laboratory: Microbac Laboratories. Inc. Reviewer: 

2nd Reviewer: (A,_; 

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0), Hardness (SM23408). TDS (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

...... Area 	 Cr-

I. Technical holding times A Sampling dates: Cf//J..t-lS/\CJ 

IIa. Initial calibration 0 

lib. Calibration verification 
 f\ 
Ill. Blanks 	 f\ 
IV Matrix Spike/Matrix Spike Duplicates 	 G\\eM ~~~\etb .... 

v Duplicates A
"' 0\P 

~ L-e__'s}j)VI. Laboratory control samples 
I 

VII. Sample result verification 	 N 

fr;VIII. Overall assessment of data 

IX. Field duplicates tv 

X l=i.,.lrl hl<:>nk" 
 f?....\JJ £;<\-::. Z,-:,, s, /.<( .\0 .,..,. ~ S:,vrc.-e. ~\ '1{=-'1 g 

17- v J 	 v 
Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 

N =Not provided/applicable R =Rinsate TB =Trip blank 
SW i:: See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~~· 

1 1 009GWMDS025-U 11 ('f.,~ ) olv 21 	 31- \ 
2 1 009ER-SW-01-U 12 22 	 32 

3 1 009ER-GW-02-U 13 23 	 33 

4 10098-GW-02-U 14 24 	 34 

5 1 009ER-GW-01-U 15 25 	 35 

6 1 009GWMDS025-F 16 26 	 36 

7 1009ER-SW-01-F 17 27 	 37 

8 1009ER-GW-02-F 18 28 	 38 

9 1 0098-GW-02-F 19 29 	 39 

10 1 009ER-GW-01-F 20 30 40 

Notes: _______________________________________________________________________ 
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LDC #: 'Z>it:GQG Page:_!of_\_VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference Reviewer: cf2-= 

2nd reviewer: f..c::-
All circled methods are applicable to each sample. 

.,. 
ID M::atriY I I~aramete[ 

l~:> pH(il)s} er F NO~ NO, SO PO ALK eN· NH3 TKN TOe eR6 
.,. ei04 ..:::::::,. 

b-lO pH ':fi)"~ F N03 NO,{SO:;) PO ALK eN- NH~ TKN TOe eR6 
... CIO, (f"hcd_~ J 

'--" 
pH TDS er F N03 N02 -so. PO. ALK eN· NH~ TKN TOe eR6

.,. CIO.. 

pH TDS er F NO._ N02. SO. PO. ALK CN- NH3 TKN TOe eR6 
.,. CIO. 

tr~- \ \ pH TDS lci\ F N03 No{;D, PO. ALK eN- NH.,_ TKN TOe eR6 
... era. 

'-" . '---" 
pH TDS e1 F NO._ NO, SO P04 ALK eN- NH._ TKN TOe eR6 ... CIO 

pH TDS Cl F NO.. NO, SO PO.. ALK eN- NH.,_ TKN TOC CR6 
... ero.. 

pH TDS e1 F NO._ NO, S04 P04 ALK eN· NH3 TKN TOe eR6 
... e10.A_ 

pH TDS e1 F N03 NO, SO. PO. ALK CN- NH, TKN TOe CR6
.,. Cl04 

pH TDS Cl F N03 NO, SO. PO. ALK eN- NH.,_ TKN TOC CR6 
... CIO.. 

pH TDS er F NO._ NO, SO. PO ALK eN- NH3 TKN TOC CR6 
... CIO 

pH TDS er F NO.,_ NO, SO PO ALK CN· NH3 TKN TOC CR6
.,. CIO 

R.H TDS e1 F N03 N02 SO P04 ALK eN· NH.,_ TKN TOe eR6 .,. Cl04 

pH TDS e1 F NO., NO, S04 P04 ALK eN- NH3 TKN TOC CR6 
.,. CIO 

pH TDS Cl F NO._ NO, SO PO.. ALK eN- NH._ TKN TOe eR6
.,. Cl04 

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 . TKN TOe eR6 
.,. CI04 

pH TDS e1 F NO._ NO, SO PO ALK eN- NH...3. TKN TOe eR6 
+ Cl04 

pH TDS er F N03 N02 S04 PO ALK eN- NH3 TKN TOe CR6
... Cl04 

pH TDS e1 F NO.,_ NO, SO" PO ALK eN· NH3 TKN TOe CR5 
... Cl04 

pH TDS Cl F N03 NO, so.. PO. ALK eN- NH.,_ TKN TOC eR6 
.. CIO 

pH TDS Cl F N03 N02 S04 P04 ALK CN- NH3 TKN TOe CR6 
.,. CIO 

pH TDS Cl F N03 NO, S04 PO. ALK CN· NH3 TKN TOC CR6 
.,. CIO 

pH TDS Cl F N03 N02 SO PO. ALK eN- NH3 TKN TOG CR6
.,. CIO 

pH TDS er F NO._ N02 S04 PO-" ALK eN- NH...3. TKN TOC CR5 
... CIO. 

pH TDS Cl F N03 NO, SO" PO. ALK eN- NH.. TKN TOC CR6 
... CIO 

pH TDS er F NO, NO, SO PO.. ALK CN- NH, TKN TOe eR6 
... era.. 

pH TDS Cl F NO._ NO? S04 PO ALK CN· NH.,_ TKN TOG CR6 
... ei04 

pH TDS er F N03 NO, SO PO ALK CN· NH._ TKN TOC CR6 
... CIO.. 

nH Tn~ r.1 F NO. NO. ~() PO AI K r.N· NH TKN TOr. r.R6 .,. r.10 

Comments:____________________________________ 
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Page~of)LDC #: 24156C6 VALIDATION FINDINGS WORKSHEET 
err;;Field Blanks Reviewer: 

2nd Reviewer: v-___ 
THOD: lnorganics, EPA Method See Cover 

Y \N NIA Were field blanks identified in this SDG? 
N NIA Were target analytes detected in the field blanks? 

Blank units:...!JJ.9L1_ Associated sample units: mg/L 
Sampling date: 9/14/10 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Action limit 

Soil factor applied NA 

Field Blank I Rinsate I Other: Associated 


Action Limit 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

LDC 
MWH Americas, Inc. November 19, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. These 
SDGs were received on October 27, 2010. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Project# 24287: 

SDG# 	 Fraction 

L10090503, L10090682 Metals, Wet Chemistry 
261516 

The data verification was performed under Stage 2B/4 guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, MWH 2004 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

Erlinda T. Rauto 
Operations Manager/Senior 

ChemistV:ILOGIN\MWHIMonsanto\24287COV.wpd 



Attachment 1 Project #101 0076.011601 

EDD LDC #24287 (MWH Americas, Inc.-Walnut Creek I Monsanto, P4 Production LLC) 

(3) AI,Fe Cd,Pb (5) Diss. (4)Diss. (5)Diss. NO,/ Gross 
DATE DATE v Se Metals Se Cd Metals Metals Alk. Cl so, Hard. NO,-N TDS TSS a&~ 

cDC SDG# REC'D DUE (60106) (6020) (6020A) (6020A) (6020A) (60106) {60106) (310.2) (300.0) (300.0) (23406) (353.2) (160.1) (160.2) {900.0) 

Matrix: Water/Soil w s w 5 w s w 5 w 5 w s w 5 w 5 w s w 5 w 5 w 5 w 5 w s w 5 w s w s 
A 

B 

c 

L 10090503 

L10090682 

261516 

10/27/10 11/17/10 - -
10/27/10 11/17/10 n n 
10/27/10 11/17/10 - -

-
-
-

-
-
-

- -

n n 
- -

8 

-

-

0 

-
-

8 

-
-

0 

-
-

8 

-
-

0 

-
-

- - - - 8 0 8 0 8 0 - - 8 0 - -
Ill l'b'l IIa n n •n n n II l'<!l n n III'll 
- - - - - - - - - - - - - - - -

-
-
1 

-
-
0 

otal TILR 1 0 0 0 1 0 8 0 8 0 8 0 1 0 1 0 9 0 9 0 9 0 1 0 9 0 1 0 1 0 0 0 0 67 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24287 


Wet Chemistry 




Report# 24287 A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: November 10, 2010 

Matrix: Water 

Parameters: Dissolved Metals by ICP SW-846 Method 60108 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090503 

Sample Identification Collection Date Laboratory Sample Identification 
1 009SWMST044-F 09/16/10 L 1 0090503-02 
1 009SWMST019-F 09/16/10 L 10090503-04 

1 009SWMST019-F-MS 09/16/10 L 1 0090503-06 
1 009SWMST019-F-MSD 09/16/10 L 1 0090503-08 

1 009SWMST020-F 09/16/10 L 1 0090503-1 0 
1 009ER-SW -02-F 09/16/10 L 1 0090503-12 
10098-SW-01-F 09/16/10 L 10090503-14 

1 009SWMST045-1-F 09/16/10 L 1 0090503-16 
1 009SWMST045-2-F 09/16/10 L 1 0090503-18 
1 009SWMST045-3-F 09/16/10 L 1 0090503-20 
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Introduction 

This data review covers 10 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Iron, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the d91ta qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP." 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50-150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Sample 1 009ER-SW-02-F was identified as an equipment rinsate. No metal contaminants 
were found in this blank with the following exceptions: 

Equipment Rinsate Sampling 

Blank ID Date Analyte Concentration Associated Samples 


1009ER-SW-02-F 9/16/10 Iron 0.0473 mg/L 1 009SWMST044-F 
1 009SWMST019-F 
1 009SWMST020-F 
1 009SWMST045-1-F 
1 009SWMST045-2-F 
1 009SWMST045-3-F 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (> blank · 
contaminants) than the concentrations found in the associated field blanks with the 
following exceptions: 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

Iron 0.0367 mg/L 0.0367J+/8 mgll1 009SWMST044-F 

Iron 0.0346 mg/L 0.0346J+/B mg/L 1 009SWMST019-F 

Iron 0.0342 mg/L 0.0342J+/B mgll1009SWMST020-F 

iron. 0.0382 mg/L 0.0382J+/8 mg/L 1 009SWMST045-1-F 

Sample 1 0098-SW-01-F was identified as a source blank. No metal contaminants were 
found in this blank. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,;; 20% for water or,;; 
35% for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% limits and 
relative percent differences (RPD) were within 20% limits (35% soils) limits. 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (L10090503-04) was greater than 4X the spike amount. 
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A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Calcium and Iron results were outside the QC limits; data were not qualified since the 
original sample (L10090670-1) was a non-client sample. 

IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Diss9lved Metals - Data Qualification Summary - SDG L 10090503 

No Sample Data Qualified in this SDG 

Dissolved Metals -Laboratory Blank Data Qualification Summary- SDG L 10090503 

No Sample Data Qualified in this SDG 

Dissolved Metals - Field Blank Data Qualification Summary - SDG L 10090503 

Modified Final 
SDG Sample Analyte Concentration AorP Reason Code 

L10090503 Iron 0.0367 J+/B mg/L1 009SWMST044-F A 21 

L10090503 1009SWMST019-F Iron 0.0346J+/B mg/L A 21 

L10090503 1 009SWMST020-F Iron 0.0342J+/B mg/L A 21 

L10090503 1 009SWMST045-1-F Iron 0.0382J+/B mg/L A 21 
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LDC#:.__~2~4~2~87~A~4~a_____ VALIDATION COMPLETENESS WORKSHEET Date:ll--'6-tO 

S DG #: __---'L"-'1"'0""09,0"'5""03"---:-___ Level Ill Page:J,-L 
Laboratory: Microbac Laboratories. Inc .. Reviewer::t[_L_ 

2nd Reviewer: \~ 
METHOD: Dissolved Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticn A[ea I I Comments 	 I 
I. Technical holding times 	 Pt Sampling'dates: Cf/16/10 
II. Calibration PI-

Ill. Blanks f\ 

IV. ICP Interference Check Sample (ICS) Analysis f' 
v. Matrix Spike Analysis 	 ~w \f\S 1.0 
VI. Duplicate Sample Analysis 	 ;V 

f\ i_L'jVII. Laboratory Control Samples (LCS) 

VIII. Internal Standard (ICP-MSl 	 N 1\Jn"';U b~ I ;-,.PO 
IX. Furnace Atomic Absorption QC 	 N J.

f!A\)X. ICP Serial Dilution 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data f\ 
XIII. Field Duplicates N 

6W f: '(;-::- L\ .,.'Sc:u(c.e '!3 \\\ ::o. ~XIV. Field Blanks 

Note: 	 A = Acceptable ~D = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
W' 

1 1 009SWMST044-F 11 	 21 IQ\'JL ) 31 

2 1 009SWMST019-F 12 	 22 32 

3 1 009SWMST020-F 13 	 23 33 

4 1 009ER-SW-02-F 14 	 24 34 

5 1 0096-SW-01-F 15 	 25 35 

6 1 009SWMST045-1-F 16 	 26 36 

7 1 009SWMST045-2-F 17 	 27 37 

8 1 009SWMST045-3-F 18 	 28 38 

9 1 009SWMST019-F-MS 19 	 29 39 

10 1009SWMST019-F-MSD 20 30 40 

Notes:_________________________________ 

24287A4aW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_/_of_/_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: v---

All circled elements are applicable to each sample. 

1n M~+•' ·' i~+ITALI 

\-'{; AI, Sb, As, Sa, Be, Cd,{Ca, Cr, Co, cu/i?.l, Pb,tMa, Mn, Ha, Ni, K, Se, Aa. Na, Tlf\\ Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN', 


Qc:"' \0 AI, Sb, As, Sa, Be, Cd,(ca, Cr, Co, Cu,lf"il, Pb.~. Mn, Ha, Ni, K, Se, Aa. Na, Ti(\3, Zn, Mo, 8, Si, CN·, 

J 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe,'Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, cN·. 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo. B. Si CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ha. Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, .Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si. CN', 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K. Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. cN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, .Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN', 

AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni. K. Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Cd,{G.;) Cr, Co, CufFll. Pb~. Mn, Ha, Ni, K, Se, Aa, Na, Ti(\!Jzn. Mo. B, Si. CN', 

""' 
ICP-MS AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ho, Ni, K, Se, Aa. Na, Tl, V, Zn. Mo. 8, Si, CN·, 

hi=AA AI <:h Ao R~ R= 1".-l r-~ (", f'n ("., I== Dh '"n "· .., "' A, 1\lo Tl \1 7> "' R <:i ("1\1' 

Comments: Mercury by CV AA if performed 
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LDC #: 24287 A4a VALIDATION FINDINGS WORKSHEET Page~of\ 
Field Blanks Reviewer: CfL 

2nd Reviewer: v--
ETHOD: Trace Metals (EPA SW846 601 0817000) 
~ Were field blanks identified .in this SDG? 
~ Were target analytes detected in the field blanks? Reason Code: 21 

ank units: mgll Associated sample units: mqll 
Samolina date: 9116110 Soil factor aoolied NA 

0 ... I I 

Field blank type: (circle one) Field Blank I Rinsate I Other: I ERJ Associated Samples: 1-3 6-8 
'--" 

Analvte Blank ID Sample Identification 

4 Action 1 2 3 6 

Level 


Fe 0.0473 0.0473 0.0367 J+/B 0.0346 J+/B 0.0342 J+/B 0.0382 J+/B 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: ()-t£56l0L\ iA,. VALIDATION FINDINGS WORKSHEET Page:l_of_\_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: CJ? 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

Ydlli N/A Were matrix spike percent recoveries (%R) within the control limits o 75-12 . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

QON N/A Were all duplicate sample relative percent differences (RPD).:;: 20% for water samples and _:;:35% for soil samples? 
LEV~ ONLY: 
Y NYL Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD . . .lin Mot,· Anolvt<' RPn II \m;t<\' '
'" '1( 10 Lv J:b.. (lol 'J 10 /""'.:>'?: A-\\ /'Jo Qu~\ ( 7 '-lx. 'i?: lee l 

eo,. ( 'fl"36/lo c;:;'Z..LJ 11 (._ NoC\e I/Vo Ci.h.Jo.\ C1\.b;- =<j<:d, ~a>'\ 913dtA) 


l_("\o. _± SD.Lt -\'!\." -.!_ .,_\ 

v 

Comments: _________________________________________________________________________________________________________________ 
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LDC #: (._S-{]Q;4~Q_ VALIDATION FINDINGS WORKSHEET Page~o~_ 
ICP Serial Dilution Reviewer:_cfl,_ 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

,Riease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". . 
()( N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 
~ Were ICP serial dilution percent differences (%0) .::;10%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

' 1'\1 1'\111"'\ YVCIV ICVc:UVUIGilCU I'C;;:!Uili:l GI.VI.oCj..llGIUIC'f Vt::C LCVCI IV r\,Cl..CliVUICI.liUII VVUII'\;:.IIt::'t:'l lVI ICVCUVUIGiliUll::::.. 

~ n.,, n;r....~ ~' nlo rn Mol ' .,,, 'l.n 11 · . <\ 

Cf/~1\D L.LOOC!66"7o-\ lA.J ~ l6.CtQ _Ab_N1- /Vo_Q_u.siJ..l.M~-Id.(l<.""'I hil no~ -eire ~ 'Fe lL.I.CiO -L J._ ...L -

Commen~:------------------------------------~-----------------------------------------------------------------------

SDIUCPMS.wpd 
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Report# 24287B4a 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: November 10, 2010 


Matrix: Water 


Parameters: Metals by ICP SW-846 Method 60108 


Validation Level: Stage 4 


Laboratory: Microbac Laboratories, Inc. 


Sample Delivery Group (SDG): L 10090682 


Sample Identification Collection Date Laboratory Sample Identification 

1.009GWMMW037-U 09/23/10 L 10090682-01 

1 009GWMMW037 -F 09/23/10 L 10090682-02 


Samples appended with "F" were analyzed for dissolved metals 

1
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 60108 ICP: Aluminum, Calcium, Iron, Magnesium, Potassium, Sodium, 
and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature~ 

Raw data were reviewed fora minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies ·were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt." 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are· 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Maximum 
Method Blank 10 Analyte Concentration Associated Samples 

ICB/CCB Calcium 0.116 mg/L 1009GWMMW037-F 

Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater(> blank 
contaminants) than the concentrations found in the associated method blanks. 

No field blanks were identified in this SDG. 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,;; 20% for water or,;;· 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% limits and 
relative percent differences (RPD) were within 20% limits (35% soils) limits. 

Calcium and Sodium results were outside the QC limits; although the results were outside 
control limits, client samples were not qualified because it is unknown whether the non
client sample (L 10090539-14) is representative of client's sample matrix. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 
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IX. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X( b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals -Data Qualification Summary- SDG L 10090682 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary- SDG L 10090682 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090682 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2,4,.,_28"'-'7'-'B"'4"'-a___ VALIDATION COMPLETENESS WORK;SHEET Date:'\ 1:-8'-o 
SDG #:_ _,L=-:'1:"0,09,_,0,6""82=---:-__ Level IV Page:_lof 1 
Laboratory: Microbac Laboratories. Inc. Reviewer:~ 

2nd Reviewer: I• =--" 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

'· 

Technical holding times 

Area 

A Sampling dates: 

II. Calibration 

Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis 

v. Matrix Spike Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratorv Control Samples (LCSl 

VIII. Internal Standard (ICP-MSl 

IX. Furnace Atomic Absorption QC /1 
/_ 

X. ICP Serial Dilution 	 A- .<-

XI. Sample Result Verification 

XII. Overall Assessment of Data 

XIII. Field Duplicates 

XIV. Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected 
N = Not provided/applicable R = Rinsate 
SW =See worksheet FB = Field blank 

Validated Samples: vJ0..Vl-

1 1009GWMMW037-U 11 \Y(-)0 21 

2 1009GWMMW037-F 12 22 

3 13 23 

4 14 24 

5 15 25 

6 16 26 

7 17 27 

8 18 28 

9 19 29 

10 20 30 

Notes: Samples appended with "F" were analyzed for dissolved metals 

Cf /'L'7{ l0 

'I J 

D =Duplicate 
TB =Trip blank 

EB = Equipment blank 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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LOC#: VALIDATION FINDINGS CHECKLIST Page:l_otL
Reviewer: CR 

2nd Reviewer: If'::-""" 

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area 

I. Technical holdina times 

All technical hold ina times were met. 

Cooler temnerature criteria was met. 

II. /CP/MS Tune 

Were all isotooes in the tun ina solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution :S:5%? 

/11. Calibration 

Were aU instruments calibrated dailv, each set-un time? 


Were the orooer number of standards used? 


Were all initial an~ continuing calibration verification %Rs within the 90-110% (80
120% for mercurvl QC limits? 


Were all initial calibration correlation coefficients > 0.995? 


IV. Blanks 

Was a method blank associated with everv samole in this SDG? 

Was there cont~mination in the method blanks? If yes, please see the Blanks 
validation comnleteness worksheet. 

V. ICP Interference Check Samole 

Were ICP interference check samnles nerformed dailv? 


Were the AS solution oercent recoveries l%R) with the 80-120% QC limits? 


VI. Matrix soike/Matrix soike duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):: 20% for 
waters and~ 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil) was 
used for samples that were::_ 5X the RL, including when only one of the duplicate 
samole values were < SX the RL 

VII. Laboratorv control samoles 

Was an LCS anavlzed for this SDG? 

Was an LCS analvzed ner extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

Yes No NA Findings/Comments 

7 


/ 


/ 
/ 

/ 

/ 

/ 

/ 

/ 


/ 


/ 

/ 

I 

17 
]7 
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LDC#: v t'LCwl· 0L VALIDATION FINDINGS CHECKLIST Page: C-of"Z,. 
Reviewer: r €!

2nd Reviewer: (;;:/ 


Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorotion QC 
/

If MSA was nerformed was the correlation coefficients > 0.995? 
-? 

Do all aoolicable analvsies have dunlicate in·ections? rLeve! IVonlv\ 

./
For s;~ple conc~7~~ations > RL, are applicable duplicate injection RSD values < 
20%? Level IV on! 

/
Were analvtica\ snike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Wa:,~n ICP serial d,~~:ian an;~.yzed if analyte concentrations were > 50X the MDL ./
ICP />1 OOX !he MDL ICP/MS ? 

. ,,.....--
Were all nercent differences l%0s) < 10%? 

kWas there ~~~ence of negative interference? If yes, profeSsional judgement wilt be ~ used to nuali the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) I/of the intensiiv-of the internal standard in the associated initial calibration? 

/
If the %Rs were outside the criteria was ~ reanalvsis oerformed? 

XI. Reaional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PE) samples performed? / 


Were the nerforrnance evaluation (PE) samples within the acceptance limits? / 


XII. Samole Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? -1· 
XIII. Overall assessment of data 


Overall assessment of data was found to be acceptable. / 


XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
;- 

1-
Target analytes were detected in the field duplicates. / 

XV. Field blanks 

/Field blanks were identified in this SDG. 

/
Taraet analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_/_of_}_ 

Sample Specific Element Reference Reviewer: ((C 
2nd reviewer: 

All circled elements are applicable to each sample. 

1n Mot•l· . 
·I ldfT.I!.I \ 

\ ~ Sb. As, Ba, Be, Cd, Ca. Cr. Co, Cu~ Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na. T~Zn. Mo. B. Si, eN·. 

7 AI, Sb, As. Sa, Be, Cd.&~ Cr. Co, Cu.~. Pb.tMil. Mn. Ha. Ni,{K) Se, Ag,(N;}, Tl~. Zn. Mo. 8, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe. Pb, Ma, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V. Zn, Mo, B. Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B. Si. CN-, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma. Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co. Cu. Fe. Pb. Mg. Mn, Hg, Ni. K, Se, Ag, Na, Tl. V, Zn, Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be. Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn. Ha. Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. B, Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg,_ Mn, Hg_,_ Ni, K. Se, Aa, Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be. Cd, Ca. Cr. Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ,._g, Na, Tl. V, Zn. Mo B. Si, CN·. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B, Si. CN·, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Ma, Mn, Ha. Ni, K, Se. Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, .Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl. V, Zn. Mo, 8, Si. CN·, 

AI, Sb. As. Ba. Be. Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni. K. Se, Aa, Na, Tl, V, Zn. Mo, B, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K. Se. Aa, Na, Tl, V, Zn. Mo, B. Si. CN·, 

AI, Sb, As, Ba, Be. Cd. Ca, Cr. Co. Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Aa, Na,. Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma. Mn, Hg, Ni. K. Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 
. 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Ha, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Jig, Na, Tl, V, Zn, Mo, B. Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP (A]), Sb, As, Sa, Be, Cd, lSi) cr. Co, Cu.~ Pb.~n. Hg, NirKJSe, Ag.~ TI,W':'!Zn, Mo. B, Si. CN-, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg. Mn, Ha, Ni, K, Se. Aa. Na, Tl, V, Zn, Mo, B. Si, eN·, 

Jr.r:AA AI ">h A· R• R, l'ri r, l'o r, r, "' Ph "n "' 1-ln Nl I< ">P An "' Tl \1 7• "n R "; r"· 

Comments: Mercurv by CV AA if performed 

ELEMENTSA 
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LDC #: 2428784a VALIDATION FINDINGS WORKSHEET Page:_of_·_ 

PBIICB/CCB QUALIFIED SAMPLES Reviewer:~ 
METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: NA 2nd Reviewer: (~ 
Sample Concentration units. unless otherwise noted: mq/L Associated Samples: 2 

I I 
Analyte Maximum Maximum Maximum Action 


PB" PB" ICB/CCB" Limit 
 I Qu~i~ers I 
(mg/Kg) (ug/L) (mg/L) (>Sx) I I I I I I I I I 

.I0.116 0.58lea II II II II II I I I I . I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 


24287B4a.wpd 
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LDC #: "V-rZ-'£7()'-\Q- VALIDATION FINDINGS WORKSHEET PageLofL 
Matrix Spike/Matrix Spike Duplicates Reviewer:~ 

2nd Reviewer: .f.r-..._ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

~ease see qualifications below for all questions answered ·:w. Not applicable quest'. 'dentified as "N/A". 
(!)/( ~ N/A · Was a matnx sp1ke analyzed for each matnx 1n this SDG? - 'itf1 ZO cr..: 

YC N/A Were matrix spike percent recoveries (%R) within the control limits o If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. '75-•zs 

@N N/A Were all duplicate sample relative percent differences (RPD)::: 20% for wa er samples and _:::35% for soil samples? 
tf;_VEL IV ONLY: 
'LN N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD... . l>l>n II · ' ol . . .I~ ••••• ' '"" 
L I ceq 0 ~::,9-1~ LVQ,\€1) C'o. (q{'ZS£ tq') 1'1h nc 1'1-e.-A--t--1-~ Mo 6llal.Coo_o_-cl~ ..SC._.!"'£)le_ l 

No.. ~= \"'::6 136 <f2-c a •J 
C'o. ('il"!clho) 11,"7 1~.'-- ~ d..' 

Comments:________________________________________________________________________________________________________________ _ 

MSD.4SW 



VALIDATION FINDINGS WORKSHEET Page:_L_of~ 
Initial and Continuing Calibration Calculation Verification Reviewer:~ 

2nd Reviewer: •fr-...-.

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Ail initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 Where, Found =concentration (In ug/L) of each analyte measured In the analysis of the ICV or CCV sotutioo 
True True =concentratioo Qn ug/L) of each analyte In the ICV or CCV source 

I Becalc11latad Reeoaed 

Standard ID TYPe of Analysis Element 
('(\

Found (i{gJL) True (\;hn.) I %R II %R I 
Acceptable 

(Y/N) 

'}CJ ICP (Initial calibration) 0~ k? ,--z._ 1G we_ IQ(_ y 
GFAA (Initial calibration) 

CVAA (Initial calibration) 
i 

ICP (COntinuing calibration) lQ,L( lo. o (Ql--l iCC\.kiY-~1' ('Q ta1 r 
GFAA (Continuing calibration) 

CVAA" (Continuing catlbratloo) 

ICP/MS (ln!Uat calibration) 

ICP/MS (Continuing callbation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: LY '1.--<(;1!0~ VALIDATION FINDINGS WORKSHEET Pagel_of_\_ 

Level IV Recalculation Worksheet Reviewer: .,e._ 
2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = !S-D! x 100 Where, S = Original sample concentration 
(S+D)I2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDR! X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result {mg/L) (Instrument Reading x 5) 

- -·-  -·-------

I S:ecalc!!lated I 
Sample 1D Type of Analysis Element 

Foundl~d/
(UR!t!t) \..__ 

True I D I SDR~t!_ I %R/ RPD I %D I %R/RP0/%0 
Acceptable 

(YIN) 

_L:C")~ ICP interference check r.::e 96.~ let) Cfg-,g cpg-g y 

L-C5 Laboratory control sample GA__ s.cH s lG l 10] Lr 
' 

Matrix spike (SSR-SR)

;V 
;v' Duplicate 

(__.._ ICP serial dilution ~ I<() I '==> lq. ?;;S ~-03 "?___l_ y 
' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET Page:_Lot_\_ 
Sample Calculation Verification Reviewer: ce--= 

2nd reviewer: I ,....___., 

METHOD: Trace Metals (EPA SW 846 Method 6010/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as 'N/A". 

N N ~ Have results been reported and calculated correctly? 

N N A Are results within the calibrated range of the Instruments and within the linear range of the ICP? 

N N A Are all detection limits below the CRDL? 


Detected analyte results for _______.f.fJ....:..:C:...;::,__________ were recalculated and verified using the 
following equation: 

Concentration = !RDHFVHDIIl Reclllculotion:
Qn. Vol.)(%8) 

RD Raw data conCentration ~~:'e-., ';)- b .n rf/L
t 

FV Flnlll volume (mQ 
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 
%S Decim~ percent solids 

Reported Calculated 
Acceptable 

samploiD Analyto ( c;;:;r"l'~on ) <;~;trrauo.. > (YIN) 

7 _Ca.. S) 5<' Sv"SK y 
\<\.Ox \'(.£,' \'1,6 
\'"~Y l.06 I ,Ob 
IV~ 6.1'7 6.L1 ~' 

RECALC.4S2 



Report# 24287 A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 009SWMST044-U 

1 009SWMST044-F 

1 009SWMST019-U 

1 009SWMST019-F 


1 009SWMST019-U-MS 

1 009SWMST019-F-MS 


1 009SWMST019-U-MSD 

1 009SWMST019-F-MSD 


1 009SWMST020-U 

1009SWMST020-F 

1 009ER-SW-02-U 

1 009ER-SW-02-F 

10098-SW-01-U 

10098-SW-01-F 


1 009SWMST045-1-U 

1 009SWMST045-1-F 

1 009SWMST045-2-U 

1 009SWMST045-2-F 

1 009SWMST045-3-U 

1 009SWMST045-3-F 


Monsanto, P4 Production LLC 


November 10, 2010 


Water 


Metals by ICPMS SW-846 Method 6020 


Stage 28 


Microbac Laboratories, Inc. 


L 10090503 


Collection Date 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 
09/16/10 

Laboratory Sample Identification 

L 10090503-01 

L 1 0090503-02 

L 1 0090503-03 

L 1 0090503-04 

L 1 0090503-05 

L 1 0090503-06 

L 1 0090503-07 

L 1 0090503-08 

L 1 0090503-09 

L 1 0090503-1 0 

L 1 0090503-11 

L 1 0090503-12 

L 1 0090503-13 

L 10090503-14 

L 1 0090503-15 

L 1 0090503-16 

L 1 0090503-17 

L 1 0090503-18 

L 1 0090503-19 

L 1 0090503-20 


Samples appended with "F" were analyzed for dissolved cadmium 

1
V:\LOGIN\MWH\Monsanto\24287A4b_mw3.doc 



Introduction 

This data review covers 20 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature.· 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the. 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\24287A4b_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 · Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laborator)r Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\24287A4b_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met with the following exceptions: 

Lab. 
Date Reference/10 Analyte o/oR (Limits) Associated Samples Flag A or P 

10/13/10 CDRL (13:52) Selenium 65.9 (90-110) 1009SWMST045-3-U J- (all detects) p 

UJ (all non-detects) 


The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 
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IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1 009ER-SW-02-U and 1 009ER-SW-02-F were identified as equipment rinsates. 
No metal contaminants were found in these blanks. 

Samples 10098-SW-01-U and 10098-SW-01-F were identified as source blanks. No 
metal contaminants were found in these blanks. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSA8 were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% and relative percent differences 
(RPD) were within 20% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,;; 20% for water or,;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 
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Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1009SWMST019-F-MS/MSD Cadmium - 454 (75-125) 129 (:520) J (all detects) A 
(1009SWMST044-F UJ (all non-detecls) 
1 009SWMST019-F 
1 009SWMST020-F 
1009ER-SW-02-F 
10098-SW-01-F 
1 009SWMST045-1-F 
1009SWMST045-2-F 
1009SWMST045-3-F) 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section)." 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for _values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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9 

Metals- Data Qualification Summary- SDG L 10090503 

SDG Sample Analyte Flag A or P Reason Reason Code 

L10090503 1 009SWM$T045-3-U Selenium J- (all detects) p Continuing calibration 

UJ (all non-detects) (%R) 


L10090503 	 1009SWMST044-F Cadmium J (all detects) A Matrix spike/Matrix spike 16,17 

1009SWMST019-F UJ (all non-detects) duplicates (%R) (RPD) 

1009SWMST020-F 

1009ER-SW-02-F 

10098-SW-01-F 

1009SWMST045-1-F 

1009$WMST045-2-F 

1 009SWMST045-3-F 


Metals - Laboratory Blank Data Qualification Summary - SDG L 10090503 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 10090503 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2,4""2""87"'A"'4"'-b___ VALIDATION COMPLETENESS WORKSHEET Date:\ \-SJ ID 
SDG #:_ __,L;.:'1"'0""09..,0"'5"'03"---,-__ Levell II Page:_lof 
Laboratory: Microbac Laboratories. Inc. Reviewer: (/Z; 

2nd Reviewer: I /
v

METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

. 

I I I I 	 I
~alidatioo An~a 	 Commects 

I. Technical holding times 	 0 Sampling dates: Cf/l?,/10 
II. Calibration I -t:·ctJ f'/"'S~ ~/{1 


Ill. Blanks f\ 

IV. ICP Interference Check Sample (ICS) Analysis f'l 
v. Matrix Spike Analysis 	 ;sw ~SIKJ 
VI. Duplicate Sample Analysis 	 tJ 
VII. LaboratoJV Control Samples (LCS) ft L.-C'\ 
VIII. Internal Standard (ICP-MS) 	 \-I 
IX. Furnace Atomic Absorption QC N tJo -tvb:q_ef} 

X. ICP Serial Dilution 0 
XI. Sample Result Verification 	 N 

0XII. Overall Assessment of Data 

XIII. Field Duplicates IY' 
XIV. Field Blanks 	 /VV S.~"'y )lc ~ce(b\l= S ,\'\ 

Note: 	 A = Acceptable ND = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~~ 

1 1 009SWMST044-U 11 1 009SWMST020-F 21 31 ~tv 

2 1 009SWMST019-U 12 1 009ER-SW-02-F 22 32 


3 1 009SWMST020-U 13 1 0098-SW-01-F 23 33 


4 1 009ER-SW-02-U 14 1 009SWMST045-1-F 24 34 


5 10098-SW-01-U 15 1 009SWMST045-2-F 25 35 


6 1 009SWMST045-1-U 16 1 009SWMST045-3-F 26 36 


7 1 009SWMST045-2-U 17 1 009SWMST019-U-MS 27 37 


8 1 009SWMST045-3-U 18 1 009SWMST01-9-U-MSD 28 38 


9 1 009SWMST044-F 19 1 009SWMST019-F-MS 29 39 


10 1 009SWMST019-F 20 1009SWMST019-F-MSD 30 40 


Notes: Samples appended with "F" were analyzed for dissolved cadmium 

24287A4bW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_/_of_J_ 

Sample Specific Element Reference Reviewer: Cf< 
2nd reviewer: 

All circled elements are applicable to each sample. 

1n ...... , I . •+ITA I \ 

l -'0 
10\-1\o 

AI, Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K.I§~AQ. Na. Tl, V. Zn. Mo. B. Si, eN·. 

AI, Sb, As, Ba, Be7C<J:~Ca, Cr. Co, Cu. Fe, Pb, Ma. Mn. Ha, Ni, K, Se, Aa. Na. Tl, V. Zn, Mo, B. Si, CN·. 

AI, Sb, As. Ba, Be,'c;;, Ca, Cr, Co, Cu. Fe. Pb, Mg, Mn, Hg. Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. B, Si, CN·, 

~et1.\<K AI. Sb. As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb. Mg, Mn, Ha, Ni. K. Se. Ag, Na, Tl, V, Zn, Mo. B. Si. CN·. 

~ lq1.0 AI. Sb, As. Ba. Befc~. Ca, Cr. Co, Cu. Fe. Pb. Mg, Mn. Hg. Ni, K.~Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb. As, Ba, Be, Cd, Ca, Cr, Co. Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na. Tl. V. Zn. Mo. B, Si. CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Ma, Mn. Ha, Ni. K, Se, Ao, Na, Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb. As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe. Pb, Mo. Mn. Ho, Ni, K, Se, Ao. Na. Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba. Be, Cd. Ca. Cr, Co, Cu, Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo, B. Si, CN·. 

AI, Sb. As. Ba. Be, Cd. Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se. Ag, Na. Tl. V, Zn, Mo, B, Si, CN", 

AI. Sb, As, Ba. Be, Cd, Ca, Cr. Co. Cu. Fe. Pb. Mg. Mn, Hg, Ni, K, Se, Ag, Na. Tl. V, Zn, Mo B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co. Cu. Fe, Pb, Mo. Mn, Ha. Ni, K, Se, Ag, Na, Tl. V. Zn, Mo. B. Si CN·. 

AI. Sb. As, Ba, Be, Cd. Ca. Cr, Co, Cu. Fe, Pb. Mg. Mn, ljg, Ni, K, Se. f\g, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, .Ca. Cr, Co, Cu, Fe, Pb, Mg. Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si. eN·. 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V. Zn, Mo. B. Si. CN·, 

AI. Sb. As. Ba. Be. Cd. Ca. Cr, Co. Cu. Fe. Pb, Mg, Mn, Ha, Ni, K. Se, Aa. Na, Tl, V, Zn. Mo. B, Si. eN·, 

AI, Sb. As. Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mg. Mn, Hg, Ni, K. Se. Aa. Na. Tl. V, Zn. Mo. B. Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co. Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. CN", 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu. Fe, Pb. Mg, Mn. Ha. Ni, K, Se. Aa, Na, Tl. V, Zn, Mo, B. Si, CN". 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co. Cu. Fe. Pb, Mo, Mn. Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As, Ba. Be. Cd. Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni. K, Se. Ao, Na, Tl, V, Zn, Mo. B, Si. CN", 

AI, Sb. As, Ba, Be. Cd, Ca. Cr, Co, Cu, Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B, Si. eN·, 

AI, Sb. As, Ba. Be. Cd, Ca, Cr. Co, Cu. Fe. Pb, Ma, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN". 

AI. Sb, As, Ba, Be, Cd.· Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl, V, Zn, Mo. B, Si, CN·, 

ICP AI, Sb, As, Ba, Be. Cd, Ca, Cr. ·co, Cu. Fe, Pb. Mg, Mn, Hg. Ni. K, Se, Ag, Na, Tl, V, Zn. Mo. B, Si. CN". 

ICP-MS AI, Sb, As, Ba, Be,,G'{j, Ca, Cr. Co. Cu. Fe. Pb. Mg. Mn, Ho, Ni, K, .Se'JAo. Na, Tl, V, Zn. Mo. B, Si, eN·. 

lr:~llll lll <:h ll· "' R, r~ r, r, ,-., r, "' Ph "' Mo l-In Ni 0< <:~ lin ••• Tl \1 7o Mn R <:i r.~· 

Comments: Mercury by CVAA if performed 
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LDC #: {)-{[<{;I \-11..1:~ VALIDATION FINDINGS WORKSHEET Page:~of_\_ 
Calibration · Reviewer: CR' 

2nd ReViewer: b_.

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

NN/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120%) 
and cyanide (85-115%)? 

LEVEL IV ONLY: 
y N ~ill 

y N N/A 

y N N/A 


\...../ 


~ n.,, . 'In ., ... . '!.R 
'' n • 

1DI0IIo CR.oL ( ,n.,oS2) ~E' !0~ ::1 '1: 0-lc..FJIP cq l 
/ ./ 

. 

··- -· -· 

Comments:__________________________________~------------------------------------------~--~------------------------------------

CAL.4SW 



LDC #: ()--\(._<t;1j1l\'? VALIDATION FINDINGS WORKSHEET Page:l_ofL 
Matrix Spike/Matrix Spike Duplicates Reviewer: C/L_ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? ~ 

r ~ N/A Were matrix spike percent recoveries (%R) within the control limits o~? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. ~ 

Y~ N/A Were all duplicate sample relative percent differences (RPD)~ for water samples and :<:35% for soil samples? 
LEV~ ONLY: 
Y N)'JL Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

~ ·1 mw I ct Ic:r... I .,.~ I"~f.. 1~ ~9" ·-~· j··~··-... 1-:~1uJLA 'nt':1) 

Comments:_________________________________________________________________________________________________________________ 
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Report# 2428784b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: November 10,2010 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090682 

Sample Identification Collection Date Laboratory Sample Identification 
1009GWMMW037-U 09/23/10 L 10090682-01 
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Introduction 

This data review covers one water sample listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, Nickel, Selenium, and Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in. 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with fulf 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 

· verification (CCV) were met with the following exceptions: 

Lab. 
Date Reference/ID Analyte %R {Limits) Associated Samples Flag AorP 

10/1/10 CDRL (15:40) Cadmium 134 (70·130) 	 All samples in SDG J+ (all detects) p 
L10090682 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

4V:\LOGJN\MWH\Monsanto\24287B4b_mw4.doc 



Maximum 
Method Blank 10 Analyte Concentration Associated Samples 

ICB/CCB Selenium 0.281 ug/L Ail samples in SDG L 10090682 

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was 
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of 
each analyte. The sample concentrations were either not detected or were significantly 
greater (>blank contaminants) than the concentrations found in the associated method 
blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

I CP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% and relative percent differences 
(RPD) were within 20% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,; 20% for water or,; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Manganese results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 1 0090539-14) is representative of client's sample matrix. 
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A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±10% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII( a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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9 

Metals - Data Qualification Summary - SDG L 10090682 

SDG Sample Analyte Flag AorP Reason Reason Code 

L10090682 1009GWMMW037-U Cadmium J+ (all detects) p ~ontinuing calibration 

VoRl 


Metals - Laboratory Blank Data Qualification Summary - SDG L10090682 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L10090682 

No Sample Data Qualified in this SDG 
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LDC #:_...<2,::,42=>8'-'-7"'B4:z;b,____ VALIDATION COMPLETENESS WORKSHEET oate:lli)io 

SDG #:_--'L...,1..,.0,.09,0""6"'8.,_2__ Level IV Page:_l_of_J 
Laboratory: Microbac Laboratories. Inc. Reviewer: ca " 

2nd Reviewer:~ 
METHOD: Elis~elo'ea Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Ama I I Ccmmects I 
I. 

II. 

Ill. 

Technical holding times 

Calibration fr;t,.Q {'II<) 'Iu re.
Blanks 

fl 
.0. c 

:sv 

Sampling dates: 

Sv.;/PJ 
I 

q I ll~---sf1() 

IV. ICP Interference Check Sample (ICS) Analysis P'l " 
v. Matrix Spike Analvsis BVJ fY\S/0 ((\0(\-d\-t'l\·tJ 
VI. Duplicate Sample Analvsis N 

~ 

VII. Laboratory Control Samples (LCS) Pr I CS 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC tJ NO"rVt~\\~ 
X. ICP Serial Dilution ~ LLlo::AOC:l""><::t-75{ - ()o(\-C.\ 1e1t"'\ 

/ 
XI. Sample Result Verification ~ 
XII. Overall Assessment of Data 0 
XIII. Field Duplicates ;V 
XIV. Field Blanks ;V 

Note: 	 A= Acceptable ND = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB '=Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: vJC\~ 

\.) 
1 1009GWMMW037-l'. 11 o'0..../ 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_·______________ 

24287B4bW.wpd 



z_lLDC#: VALIDATION FINDINGS CHECKLIST Page:_of_ 
Reviewer: (il... 

2nd Reviewer:~ 

Method·Metals (EPASW 846 Method 60106/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 

II. /CP/MS Tune 
' /Were all isotooes in the tuninq solution mass resolution within 0.1 amu? 

/
Were %RSD of isotopes in the tuning solution :;;5%? 

Ill. Calibration 

_,/ 
~ 

Were all instruments calibrated daily, each set~up time? 

/ 
.Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

/Was a method blank associated with everv sample in this SDG? 

~Was there contamination In the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

V. ICP Interference Check Sample 
/

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (o/oR) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

SOG? If no, indicate which matrix does not have an associated MS/MSD or / No\\--ch'V\K

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /

concentration I?Y a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD),:: 20% for 

waters and::: 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil} was /

used for samples that were,:: 5X the RL, including when only one of the duplicate 

sample values were < 5X the RL. 


VII. Laboratory control samples 

Was an LCS anavlzed for this SDG? ~ 
I 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) I
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page:Gof(, 
Reviewer: r ? 

2nd Reviewer: I f'....-'• 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

If MSA was oerformed was the correlation coefficients> 0.995? --
/

Do all applicable analvsies have duplicate iniections? (Level tV onlvl 

f.-For sample concentrations> RL, are applicable duplicate injection RSD values < /
20%? {Level IV o01V)

Were analytical spike recoveries within the 85-115% QC limits? 

IX. JCP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL / Nor\. c\\fc\'1 
I rtCPl/>100X the MDL(ICP/MSl? 

_...Were al~rcent differences r%0s' < 10%? 

Was there evidence of negative interference? If yes. profe'ssional judgement will be / 

used trHlUalifv the data. · 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /
of the intensitv of the internal st~ridard in the associated initial calibration? 

./ 
If the %Rs were outside the criteria was a reana~is_performed? 

XI. Reaional Qualitv Assurance and Qua/itv Control 

Were performance evaluation (PE) samples performed? / 

1/


Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? 
 -1" 
XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. I 

XV. FJeld blanks 


I 

Field blanks were identified in this SDG. I 

ITarqet analvtes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 
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VALIDATION FINDINGS WORKSHEET Page:_/_of_J_ 


Sample Specific Element Reference Reviewer: cR 

2nd reviewer: I

b 
.---- 

All circled elements are applicable to each sample. 

.In"' Mot•IY I •~•ITA! I 

AI, Sb, As, Ba, Be,cClt, Ca, Cr, Co, Cu, Fe, Pb, Ma,tt:ln, Ha(Nt, KtSel. Ag, Na, Tl, V~. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn. Ho, Ni, K, Se, Ao. Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho. Ni. K, Se, Ao, Na, Tl. V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni. K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN', 

AI. Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb. Mo. Mn. Ho, Ni, K, Se, Aa, Na, TJ. V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo, Mn, Ho. Ni. K, Se, Ag, Na, Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na. Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mo, Mn, Ha, Ni, K, Se. Ao. Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aa, Na, TJ. V, Zn, Mo, B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl. V, Zn, Mo. B. Si CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mn. Mn, Ho, Ni, K, Se, Ao. Na, TJ. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, .Ca, Cr, Co, Cu, Fe, Pb. Mo, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn. Ho, Ni. K. Se, Ag, Na, Tl. V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr,Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K. Se, Ao. Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn; Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao. Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI. Sb, As. Ba, Be, Cd, Ca. Cr. Co. Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI. Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb. Mo. Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mn, Mn, Ho, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, se: Ao, Na, Tl, V, Zn, Mo. B. Si. eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN·, .. 

ICP AI, Sb, As, Ba. Be, Cd, Ca, Cr, ·co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, eN·. 

ICP-MS AI, Sb, As, Ba, Be, 6 Ca. Cr. Co, Cu, Fe. Pb, Mo,lMd, Ho,INi) K~. Ag, Na. Tl, a. Mo. B, Si. eN·, 

lr.~=~~ " C:h ~. "' "' r-~ ,-.. ,-., ,-., ,-., t=. Dh "" "" 1-Jn "; K "' ~. " Tl \1 7n Mn C c; ""' 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: 7 >-(7$1(\Ji':> VALIDATION FINDINGS WORKSHEET Page:_\_of \ 
Calibration Reviewer: cfC 

2nd ReViewer: Lr--

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".@N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 

~~VE~ONLY: 
Y N I Was a midrange cyanide standard distilled? 

· N N/A Are all correlation coefficients ~0.995? 


N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


...n, . .In %R ,~n.,,
Ao ''"'' " 

11:>/oi/ID CQ. OL (I'J>'-1.0) C-1 I "j-1 (70-1')0\ A-1 I 4 ~ -s-+ci£J+rJ..f.... c=u 
./ 

Comments:______________________________________________________________________________~----------------------------------------

CAL.4SW 



LDC #: 24287B4b VALIDATION FINDINGS WORKSHEET Page:_l_ot l 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: oC 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor ap_plied: NA - 2nd Reviewer: V--
QdlllfJit::: VUII\..t::lllldlLUIL UILU~, Ulllt:~~ Ulllt:IVYI.::.t:: IIUlt:U. IIJ~IL.. 1"\.::..::.Ul..ldlt:U VdlliiJIC.::.. T-1' '' 

I I 
Analyte Maximum Maximum Maximum Action 


PB" PB" ICB/CCB" Limit 
 I Qu~i~ers I 
(mg/Kgl (ug/L) (ug/L) (>5x) I I I I I I I I I 

lse 0.281 11 0.00141 11II II II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest lCB, CCB, or PB detected in the analysis of each element. 


24287B4b.wpd 
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LDC #: uL\?-C(>?()'-\' VALIDATION FINDINGS WORKSHEET Page\_o~_ 
Matrix Spike/Matrix Spike Duplicates Reviewer:J:21 

2nd Reviewer:__,{,.,=...=~-
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(0 N N/A Was a matrix spike analyzed for each matrix in this SDG? e 
Y fVN/A Were matrix spike percent recoveries (%R) within the control limits o 75-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
@ N N/A Were all duplicate sample relative percent differences (RPD) :::_ 20% for water samples and :::_35% for soil samples? 
J..EVEL IV ONLY: 
('{) N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD. .... ' no " ·RPn II oitc\I~ "" ""''. ' ' 

'-\OOCJOS'3R-N w t'\{\ VLI IS¥ AI\ No Qiuc.\ c; , I ('£)'rl \ 


d_ 

-

Comments:---------------------------------------------------------------------------------------------------------------- 

MSD.4SW 
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LDC #: 72_'-f?E7G'-1/) VALIDATION FINDINGS WORKSHEET Page:~of~ 
SDG #: 5e.e_cov€1(__ Initial and Continuing Calibration Calculation Verification Reviewer:___9S:. 

2nd Reviewer: 1c----

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An Initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X100 Where, Found =concentration (In ug/L} of each analyte measured In the analysis of the rev or CCV solution 
True True = concentration (In ug/L} of each analyte in the ICV or CCV source 

I IBecalcnlatadII Acceptable 
standand 10 Type of Analysis Element Found (ug/L) True (ug/L) %R e;aR (YIN) 'I I 

ICP (Initial calibration} iI 

GFAA (lnltlal calibration} 
I 

CVAA (Initial calibration) 
I 

ICP (Continuing calibration) I 

GFAA (Continuing calibration) 
I 

CVAA(Continulng calibration) 

ICP/MS (Initial calibration) !'\(\ 51. I so lOl.___ toe:r:cv '1 
ccv ICP/MS (Continuing callbation) L(\ S\ ,:, so IcY) 10'""') y 

i 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
re lculated results. 

CAlCLC.4SW 
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LDC #: G'-f297f3lf!J VALIDATION FINDINGS WORKSHEET Page:_/of_j 

Level IV Recalculation Worksheet Reviewer: Cfl-. 
2nd Reviewer: b.

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)I2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = !1-SDR! x 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I IB:ecah:::11lated 

Found I~~'--- True I D I SDR (<~R~ _ Acceptable 
Sample 10 Type of Analysis Element f<milsl I o/oR/RPD/%0 I %R/RPO/%D (YIN) 

'-' """" 
<.__/ICP interference checkj:_CC,0~ Z:0 C{-"7 I "1 ~[L- lCO A-5/L Ci7.? C/'7.7 ( 

Laboratory control sample'-CS Cd. 0,06l) O'.ObL-5 Cf6,lf sg, '-( Cr 
Matrix spike (SSR-SR)

tJ 
rJ Duplicate 

rJ ICP serial dilution 
L_ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET Page:l_of_\_ 

Sample Calculation Verification Reviewer: CJ?--
2nd reviewer:_t:;:::C;-":___:"'= 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I 'v\ N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N/A Are all detection limits below the CRDL? 

D ected analyte results for _________.!('<\....:_;]"''--"------ were recalculated and verified using the following 
equation: 

Concentration = (RDl(FVl(Dill Recalculation: ('Z,, (,,qQ["t)/2\
(ln. Vol.) 

RD Raw data concentration _lo"'Cl"'""__,L,...."=-=-'-u_c>O__:/_ ::o o, 006'14 G(51'

FV Final volume (ml) L{OM C 

ln. Vol. = Initial volume (ml) or weight {G) 

Oil Dilution factor 


Reported Calculated 
Conce~jratlon AcceptableCo~~y~on# Sample ID Analvte (,.,.,..1, ) (YIN) 

I (Y\(l 0 ,(Y)6'7 ') o,m6'1.5 "( 
5-e_ ....,vO,(XJf\7-6 O.roY.1h 

Nme.:_-------------------------------------------------------------------------- 

RECALC.4SW 
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Report# 24287 A6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: November 10,2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090503 

Sample Identification Collection Date Laboratory Sample Identification 
1 009SWMST044-U 09/16/10 L 10090503-01 

1 009SWMST044-F 09/16/10 L 1 0090503-02 

1 009SWMST019-U 09/16/10 L 1 0090503-03 

1 009SWMST019-F 09/16/10 L 1 0090503-04 


1 009SWMST019-U-MS '09/16/10 L 10090503-05 

1 009SWMST019-F-MS 09/16/10 L 1 0090503-06 


1 009SWMST019-U-MSD 09/16/10 L 1 0090503-07 

1 009SWMST019-F-MSD 09/16/10 L 1 0090503-08 


1 009SWMST020-U 09/16/10 L 1 0090503-09 

1 009SWMST020-F 09/16/10 L 1 0090503-1 0 

1 009ER-SW-02-U 09/16/10 L 1 0090503-11 

1 009ER-SW-02-F 09/16/10 L 1 0090503-12 

10098-SW-01-U 09/16/10 L 1 0090503-13 

10098-SW-01-F 09/16/10 L 1 0090503-14 


1 009SWMST045-1-U 09/16/10 L 10090503-15 

1 009SWMST045-1-F 09/16/10 L 10090503-16 

1 009SWMST045-2-U 09/16/10 L 1 0090503-17 

1 009SWMST045-2-F 09/16/10 L 10090503-18 

1 009SWMST045-3-U 09/16/10 L 10090503-19 

1 009SWMST045-3-F 09/16/10 L 1 0090503-20 


1 009SWMST019-FDUP 09/16/10 L 1 0090503-04DUP 


1V:\LOGIN\MWH\Monsanto\24287A6_mw3.doc 



Introduction 

This data review covers 21 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 EPA Method 300.0 for Chloride and Sulfate, Standard Method 23408 for Hardness, 
and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature._ 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\24287A6_mw3.doc 



The following are not data qualifiers. but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\24287A6_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full· 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for method 160, 
and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification. 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Sample concentrations were compared to concentrations detected in the IC8/CC8/P8s per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

Samples 1 009ER-SW-02-U and 1 009ER-SW-02-F were identified as equipment rinsates. 
No contaminant concentrations were found in these blanks. 

Samples 10098-SW-01-U and 10098-SW-01-F were identified as source blanks. No 
contaminant concentrations were found in these blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% and relative 
percent differences (RPD) were within QC limits of 20% . 

4V:\LOGIN\MWH\Monsanto\24287A6_mw3.doc 



V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:;; 20% for water or:;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5V:\LOGIN\MWH\Monsanto\24287A6_mw3.doc 



Wet Chemistry- Data Qualification Summary- SDG L 10090503 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090503 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary - SDG L 10090503 

No Sample Data Qualified in this SDG 

6V:\LOGIN\MWH\Monsanto\24287AB_mw3.doc 



LDC #: 24287 A6 VALIDATION COMPLETENESS WORKSHEET Date! \1'-lb 
SDG #: L 1 0090503 
Laboratory: Microbac Laboratories. Inc. 

Level Ill Page:_l_of_l_ 
Reviewer: cJZ 

2nd Reviewer: 1 ~ 

METHOD: (Analyte) Chloride. Sulfate (EPA Method 300.0). Hardness (SM2340Bl. TDS (EPA Method 160. 1) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I .\lalidatico A[ea I I Cammeets I 
I. Technical holding times Sampling dates: 'f\ C1/l-b{t0 

IIa. Initial calibration A. 

lib. Calibration verification PI 
Ill. Blanks R 

IV Matrix Spike/Matrix Spike Duplicates F1 t'f'IS!to 

v Duplicates -A Q_Q 


VI. Laboratory control samples Q !CS/0 
.VII. Sample result verification N 

p,VIII. Overall assessment of data 

IX. Field duplicates ;( 
X c• tf() ~\)...~'-\ \"L s-, .en" ~I"'-=. t:) I'""'" "" 

Note: A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R= Rinsate T8 =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
\"'C\ 

- f"IJ.,~
1 1 009SWMST044-U 11 1 009SWMST020-F 21 1009SWMST019~ 31 I~L / 

~ 

2 1009SWMST019-U 12 1009ER-5W-02-F 22 32 


3 1 009SWMST020-U 13 1 0098-SW-01-F 23 33 


4 1009ER-SW-02-U 14 1 009SWMST045-1-F 24 34 


5 10098-SW-01-U 15 1009SWMST045-2-F 25 35 


6 1 009SWMST045-1-U 16 1 009SWMST045-3-F 26 36 


7 1 009SWMST045-2-U 17 1 009SWMST019-U-MS 27 37 


8 1 009SWMST045-3-U 18 1009SWMST01-9-U-MSD 28 38 


9 1 009SWMST044-F 19 1 009SWMST019-F-MS 29 39 


10 1 009SWMST019-F 20 1009SWMST019-F-MSD 30 40 


Notes:_________________________________ 

24287A6W.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_lof_l_ 

Reviewer: rr2
2nd reviewer:[r......-' 

Comments:·------------------------------------------------------------------------

METHODS.6 



Report# 2428786 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: November 10, 2010 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 10090682 

Sample Identification Collection Date Laboratory Sample Identification 
1 009GWMMW037 -U 09/23/10 L 10090682-01 
1009GWMMW037-F 09/23/10 L 10090682-02 

1V:\LOG1N\MWH\Monsanto\2428786_mw4.doc 



Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Chloride and Sulfate, 
Standard Method 23408 for Hardness, EPA Method 353.2 for Nitrate/Nitrite as 
Nitrogen, EPA Method 160.1 for Total Dissolved Solids, and EPA Method 160.2 for 
Total Suspended Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J ' The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for methods 300.0 and 353.2, 14 days for 
method 310.2, 7 days for methods 160.1 and 160.2, and 6 months for method 23408) 
were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve. 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank 10 Analyte Concentration Associated Samples 

PB (prep blank) Total alkalinity 8.19 mg/L 1009GWMMW037-F 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functiqnal Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% and relative 
percent differences (RPD) were within QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,; 20% for water or,; 
35% for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) samples analyses specified for the samples in this SDG, and therefore 
matrix spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in triplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry- Data Qualification Summary- SDG L 10090682 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 10090682 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary - SDG L 10090682 

No Sample Data Qualified in this SDG 
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________________________________________________________________ _ 

I 

LDC #: 2428766 VALIDATION COMPLETENESS WORKSHEET Date: l'h\lo 
SDG #: L 1 00905l*t!Olf"L. Level IV Page: l~(L
Laboratory: Microbac Laboratories. Inc. Reviewer: 

2nd Reviewer: v-

METHOD: (Analyte) Alkalinity (EPA Method 310.2). Chloride. Sulfate (EPA Method 300.0). Hardness (SM2340B), 
Nitrate/Nitrite-N (EPA Method 353.2). TDS (EPA Method 160.1). TSS (EPA Method 160.2) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area 

I. Technical holding times 

IIa. Initial calibration 

lib. Calibration verification 

Ill. Blanks 

IV Matrix Spike/Matrix Spike Duplicates 

v Duplicates 

VI. Laboratorv control samples 

VII. Samole result verification 

VIII. Overall assessment of data 

IX. Field duplicates 

')( !';olrl hlonk• 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: WC\. ~ 

1 1009GWMMW037-U 


2 1009GWMMW037-F 


3 


4 


5 


6 


7 


8 


9 


10 


Notes: 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

I I Comments 

F\ Sampling dates: q /-z.J){ l () 
fl 	 J 

.f\ 

,""')W 


(11 ('JOt~(~ 
Pr 0,!0 l'n i\-r~\ ~"f_;f\-t~ '0f'Oie1 
~ L-CS 

_/ 

'-" ~ 

(>r 

N 
N 

NO = No compounds detected 0 = Duplicate 

R = Rinsate TB = Trip blank 

FB = Field blank EB = Equipment blank 


Q~V 	 21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 40 

2428786W.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_\of 2.. 
Reviewer: ct<-

2nd Reviewer:~ 

Method·J• norgamcs (EPA M th0 d se, G u€(1.-)e .e_u 

Validation Area Yes No NA Findings/Comments 

I. Technical holdingtimes 
--' 

All technical hcildin!=l times were met. / 
/

Cooler temperature criteria was met. 

II. Calibration 
/

Were all instruments calibrated dailv, each set-up time? 


/
Were the orooer number of standards used? · 


Were all initial calibration correlation coefficients > 0.995? v 

Were all initial and continuing calibration verification %Rs within the 90-110% QC v 
limits? 

Were titrant checks performed as required? (level IV only) // 

Were balance checks performed as reauired? (level IV only) v 
Ill. Blanks 

Was a method blank associated with everv samole in this SDG? h./ 
Was there contamination in the method blanks? If yes, please see the Blanks ./
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 1\0\\ c",e,0--L
MS/DUP. Soil/ Water. v· 

Were the MS/MSD percent recoveries (%R} and the relative percent differences 

{RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ....- I-
concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD).::: 20% for / 


waters and ~ 35% for soil samples? A control limit of .:s. CRDL~ 2X CRDL for soil) ./ 

was used for samples that were,::: 5X the CROL, including when only one of the 

duolicate sample values were < SX the CRDL. 


V. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

.Were the LCS percent recoveries (%R) and re~~t,ive percWlt difference (RPD) /within the 80~120% f85-115% for Method 300.0 QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation___iPE) samples oerfom1ed? / 
/Were the performance evaluation (PE) samples within the accepta.nce limits? 

WETC-€PA_2010.wpd version 1.0 



-z._ 2... 
LDC#: VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: <l"
2nd Reviewer: l~ 

Yes No NA Findings/CommentsValidation Area 

VII. Samo/e Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? / 


Were detection limits < RL? / 
' 


VIII. Overall assessment of data 

Overall ass·essment-of data was found to be acceptable. / 
IX. Field duplicates 

. 

Field duplicate pairs were identified in this SDG. / 
J.. 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

Field blanks were identified in this SDG. 
../ v 

Taraet analvtes were detected in the field blanks. 
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VALIDATION FINDINGS WORKSHEET Page:_lot_l_ 

Sample Specific Analysis Reference Reviewer: cJZ.
2nd reviewer: 1 =---' 

All circled methods are applicable to each sample. 

.rn M~tr;,, I IEar.:ameter 

\ IJH~I F NO NO SO PO ALK CN- NH"- TKN TOG CR6
' CIO "1'3:1 

7- pH ms(ci)F !No7N~ POW eN- NH, TKN TOG CR6
' CIO_( ~~) 

_i)_H TDS Cl F NO,_ NO,_ SO, PO, 'AL'K CN- NH, TKN TOG CR'' CIO, 

pH TDS Cl F NO'- NO,_ SO PQ, ALK CN· NH, TKN TOG CR6' CIO, 

!)H TDS Cl F NO,_ NO,: SO PO, ALK eN- NH, TKN TOG CR6' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK eN- NH TKN TOG CR6' CIO 

pH TDS Cl F NO, NO so PO, ALK CN· NH TKN TOG CR6' CIO 

pH TDS Cl F NO'- NO so PO ALK CN- NH, TKN TOG CR6' CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOG CR6' CIO, 

pH TDS Cl F NO, NO, SO, PO ALK CN- NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN- NH, TKN TOG CR6' CIO 

pH TDS Cl F NO NO so PO ALK CN· NH, TKN TOG CR'' CIO 

pH TDS Cl F NO NO so PO ALK CN- NH3 TKN TOG CR6' CIO 

pH TDS Cl F NO NO so PO ALK CN- NH, TKN TOG CR6
' CIO 

i)_H TDS Cl F NO NO so PO._ ALK CN· NH, TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOG CR6' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH TKN TOC CR6' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH TKN TOG CR6' CIO 

pH TDS Cl F NO NO so PO, ALK CN- NH'- TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN- NH TKN TOG CR6' CIO 

p_H TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOG CR6' CIO 

p_H TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOG CR6
' CIO, 

pH TDS Cl F NO, NO, SO, PO, ALK CN- NH TKN TOG CR6' CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH TKN TOG CR" CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH TKN TOG CR6' CIO, 

nH Tn::; r.l F NO. NO. ::;o PO. AIK r.N· NH TKN Tnr. r.R6' r.1n 

Comments:___________________________________ 
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LDC #: 2428786 VALIDATION FINDINGS WORKSHEET Pa~:-~_ 
Blanks Reviewer:_,cY2"'-'--

2nd Reviewer:~ 
METHOD:Inorganics, Method See Cover 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were blank analyses performed as required? If no, please see qualifications below. 
Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Cone. units: maiL Associated Samples: 2 

I AA,,; II ·~'" II ··~" I .... I 
D~ ICB/CCB Action Limi No Qualifiers I I I I I I I I I 
~ (mg/L) (>Sx) , , , , , , 


Total Alk. 8.19 40.95 


CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

24287B6.wpd 
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LDC#: L)·-l~ Validatin Findings Worksheet Page:_L_o~ 
SDG #: ...:-----=----- Initial and Continuing Calibration Calculation Verification Reviewer:&

2nd Reviewer: ~ 
Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of C I, was recalculated.Calibration dato9 {'?-1/{() 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

'loR= Found X 100 Where, Found= concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Type of analysis Analyte Standard Cone. (mg/1) Area r or r" r or r" (Y/N) 

Initial calibration s1 0.2 0.025 

c\ 

s2 

s3 

s4 

1 

4 

8 

0.132 

0.553 

1.146 

-M!J8-cR 
e,qqq 

0.997 v 
l 

s5 12 1.771 

s6 24 3.864 

s7 36 6.102 

Calibration verification C..\ ccu co 
l=ovra (~'-) 

'?-I() 1o1 ~ 

Calibration verification SJv\ ~ ~0 Yo,s 10 \ 
-

Calibration verification 

I 
~w:>z;-A1 CCV \ on~s crq - ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·-----------------------------------------------



LOG#: '7..>-L~ VALIDATION FINDINGS WORKSHEET Page: 
L 

. of) 
., 

SOG#: - Level IV Recalculation Worksheet · Revlewer~uz__-
2nd Reviewer: L= 

METHOD: lnorganics, Method 5€Q c_o..-eiL 


Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R = Found x 1oo Where, Found=. concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 

True Found =SSR (spiked sample result) - SR (sample result). 

·True = concentrauo·n of each analyte In the source. · 

A sample and duplicate relative percent difference (RPD) was recalculated using the_ following formula: . . . 

RPO = IS-01 X 100 Where; s =: Original sample .concentr11tlon 
(S+0)/2 0= Dup~cata !'ample concentration 

I I I I II Racalculatad II Raborted II 

Sampi•ID Type or A':Jalysls Element 
Found~~L

(vnlts) ~=~~~~~~"'L %R I RPD %R (RPD 
Acc:nplbble 

(V/N) 

v '-' 

L-C) 

Labo.ratory control aample 

fl\\:. \0~ U::D Cl<6';9 0'6.9 
u 
I 

I 

Ma.trb< spike aatnpla (SSR-SR) 

rJ ·' 

Cupllcate sample 

·'(') 

-- _____ .._____: _____ --- --- --- -- ---- ------ ___ L__ ~-------

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported tesults do not agree within 10.0% of the recalculated 
results.______________________-,-7'"____.,..;.._______.:__________________ 
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VALIDATION FINDINGS WORKSHEET Page:_l._of'__ 
Sample Calculation Verification Reviewer: <:{'-

2nd reviewer:~ 

METHOD: lnorganics, Method _..JS~&&c:::CO!LiivVt-~:::::___ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for:---;-;;-,-----,'=~=4------------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

1 ~ 4Co,CCOI':l)( "Z../~o')-1-0. to5) -1- cwol?-z. :: Zl. t))crJL
Z.. (o.coo6) 

Reported Calculated 

# Sample ID Analvte 
Co~;;,;r1tration I IL) 

Concentration 
I ~IL I 

Acceptable 
(YIN) 

L C-\ 7,o') '( .oo "-( 
SOL..I ?... L I L...l. I 
(-+ \\c_, \U lCfi.(, 

1...\-r..cc.\."n f\ D. 1rJJ ' '.01 
1\/0....,IA/th ~A/ 1.'-\ '6 l. L.\ <;\ " J 

. 

Note::___________________________________________________~-
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Report# 24287C22 

Data Validation Company Name 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: November 10, 2010 

Matrix: Water 

Parameters: Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: Stage 28 

Laboratory: GEL Laboratories, LLC 

Sample Delivery Group (SDG): 261516 

Field Sample Identification Date Collected Laboratory Sample Identification 
MMW037 09/23/10 261516001 

1 
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Introduction 

This data review covers one water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or. 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
S Continuing Calibration Verification 
9 - not applicable to this method -
1 0 - not applicable to this method -
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
24 Result is less than the MDC 
25 Result is less than two times the error 

3 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
_X_ Signatures on chain(s) and all samples accounted for 
_X_ Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of one groundwater sample was collected on September 23, 2010 in preserved 
containers. Samples were shipped and arrived at the laboratory on September 28, 2010. 
Sample chain-of-custody and laboratory receipt documentation appear intact. The samples 
were analyzed within the 6-month holding time on October 13, 2010, 20 days from collection 
to analysis. 

II. 	 Instrument Calibration 
_X_ 	Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each" 

standard, measured activity for all standards, identity and true value of all standards 
_X_ Confirm matrix used in geometry standard 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_NA_ Background checks performed at the time of initial calibration 
_NA_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 
_X_ Certificates for NBS- or NIST-traceable standards 
_X_ Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. 	 Calibration Verification 
_NA_ 	Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_NA_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
_X_ Confirm all samples less than MDC are qualified not detected (U) 

_X_ Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 


No Gross Alpha or Gross Beta results were reported below the MDC. 

V. 	 Blanks 
_X_ 	Confirm method blank results < MDC 

If method blank result is ;, MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is ,;; 5X the concentration of the method blank, then U at detected value. 

No Gross Alpha or.Gross Beta was detected in the method blanks. 
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VI. Laboratory Duplicates 
_X_ Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
_X_ Confirm that the DER s 1.42 or RPD s 20 

Where the duplicate (or replicate) error ratio (DER) = 

I([Sample] -[DuplicateD! 


([2 sigma error\ample] + [2 sigma error2 
0 ,pHcatell112 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) <: 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if>± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

All DERs are less than 1.42 (or RPDs less than 20) for Gross Alpha and Gross Beta. 

VII. Laboratory Control Samples 
_X_ Must be analyzed for each batch or for every 20 samples 
_X_ Compare %R for Gross Alpha with lab control limits (75-125%) 
_X_ Compare %R for Gross Beta with lab control limits (75-125%) 

Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
_X_ Must be analyzed for each batch or for every 20 samples 
_X_ Compare %R for Gross Alpha with lab control limits (65-135%) 
_X_ Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 
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Summary of Qualified Data: 

No Gross Alpha or Gross Beta results required qualification in this SDG. 
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LDC #: 24287C22 VALIDATION COMPLETENESS WORKSHEET Dat~: 1- l£-10 
SDG #: 261516 Level Ill Page:__~._of_l__ 
Laboratory: GEL Laboratories LLC Reviewer: efZ= 

2nd Reviewer: ,,..,___....

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.0) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioc Area I I Ccmmeots I 
I. Technical holding times A Sampling dates: C1'/'l-"7:>/lt1 

!Ia. Initial calibration f\ 
lib. Calibration verification R 
Ill. Blanks A 

IVa. Matrix Spike/(Matrix Spike) Duplicates A fYlS/'0 0 n( w co"'9Cnoo-clreot. SqrvOf') \ 
IVb. Laboratory control samples fT 1 c"::> ' ./ 

v. Minimum dectectable activity (MDA) f\ 
VI. Sample result verification N 

VII. Overall assessment of data f\ 
VIII. Field dup_licates rJ 
IX I I'IPirl hlonk< 

(V 

Note: 	 A = Acceptable ND = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

va1l"da e t d sampes: 
\;JO... 

1 MMW037 11 f>IDv 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________,_--------------
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Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas, Inc. December 30, 2010 
2121 N. California Blvd. Suite 600 
Walnut Creek, CA 94596 
ATTN: Ms. Ruth Siegmund 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. Siegmund, 

Enclosed are the final verification reports for the fractions listed below. These 
SDGs were received on November 24, 2010. Attachment 1 is a summary of 
the samples that were reviewed for each analysis. 

LDC Project# 24471: 

SDG# 	 Fraction 

K1010867, K1011004, K1011005 Metals, Wet Chemistry 

K1011006, K1011007, K1011129 

K1011130 


The data verification was performed under Stage 28/4 guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• 	 Supplemental Sediment and Riparian Soil, Field Sampling Plan 
and Quality Assurance Project Plan, MWH 2010 

• 	 USEPA, Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, October 2004 

• 	 EPA SW 846, Third Edition, Test Methods for Evaluating Solid 
Waste, update 1, July 1992; update IIA, August 1993; update II, 
September 1994; update liB, January 1995; update Ill, December 
1996; update lilA, Apri11998; IIIB, November 2004; Update IV, 
February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

Eif?ew-; 
Erlinda T. Rauto 
Operations Manager/Senior 

Chemis!V:\LOGIN\MWH\Monsanto\24471 COV. wpd 
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Attachment 1 Project #1 010076.011601 

LDC #24471 (MWH Americas, Inc.-Walnut Creek I Monsanto, P4 Production LLC) 

r-oc SDG# 
DATE 
REC'D 

(3) 
DATE 
DUE 

Metals 
(60108) 

Metals 
(6020) 

Se 
(6020) 

Hg 
(7000) 

SEM 
(60108) 

SEM 
Hg 

(7000) 

AVS 
821/R
91-100) 

TOC 
(W/8) 

Matrix: 

A 

8 

c 

Water/Soii~Sediment w s w s w s w s w s w s w s w s 
K1010867 11/24/10 12/17/10 6 25 6 25 4 0 6 24 0 24 0 24 0 24 0 24 

K1011004 11/24/10 12/17/10 mm1!\'1 1m g fol n m•mn rm fo1 m•n 
K1011005 11/24/10 12/17/10 4 15 4 15 4 0 4 15 0 9 0 9 0 9 0 15 

w s w s w s w s w s w s w s w s w s 

D K1011006 11/24/10 12/17/10 2 11 2 11 2 0 2 11 0 4 0 4 0 4 0 11 

E K1011007 11/24/10 12/17/10 7 13 7 13 3 0 7 13 0 5 0 5 0 5 0 13 

F K1011129 11/24/10 12/17/10 0 18 0 18 - - 0 18 0 6 0 6 0 6 0 18 

G K1011130 11/24/10 12/17/10 3 6 3 6 - - 3 6 0 2 0 2 0 2 0 6 

otal T/LR 25 98 25 97 16 0 25 97 0 60 0 60 0 60 0 97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66 

Shaded cells indicate Levell II validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 24471ST.wpd 



Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24471 


Metals 



Report# 24471A4a 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 17,2010 

Matrix: Sediment/Water 

Parameters: Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1010867 

Sample Identification Collection Date Laboratory Identification 
101 O-MSP018-SD-001 09/29/10 K1010867-003 

101 O-MSP018-SD-002 09/29/10 K1010867-004 

101 O-MSP018-SD-003 09/29/10 K1010867-005 

1010-MSP017-SD-001 09/29/10 K1010867-008 

101 O-MSP017-SD-002 09/29/10 K1 010867-009 

101 O-MSP017 -SD-003 09/29/10 K1010867-010 

1010-MSP017-SD-004 09/29/10 K1010867-011 


101 O-MSP031-SD-001-1 09/28/10 K1010867-012 

101 O-MSP031-SD._001-2 09/28/10 K1010867-013 

101 O-MSP031-S 0-002 09/28/10 K1010867-014 

1010-MSP031-SD-003 09/28/10 K1010867-015 

101 O-MSP015-SD-001 09/30/10 K1010867-018 

101 O-MSP015-SD-002 09/30/10 K1010867-019 

101 O-MSP015-SD-003 09/30/10 K1010867-020 

101 O-MSP015-SD-004 09/30/10 K1010867-021 


101 O-MSP014-SD-001-1 09/29/10 K1010867-024 

1010-MSP014-SD-001-2 9/29/10 K1010867-025 

101 0.-MSPO14-S D-002 09/29/10 K1010867-026 

101 O-MSP014-SD-003 09/29/10 K1 010867-027 

101 O-MSP014-SD-004 09/29/10 K1010867-028 

101 O-MSP014-SD-005 09/29/10 K1010867-029 

101 O-MSP023-SD-001 09/28/10 K1010867-031 

101 O-MSP023-SD-002 09/28/10 K1010867-032 

101 O-MSP023-S D-003 09/28/10 K1010867-033 

101 O-MSP023-SD-004 09/28/10 K1010867-034 


1010-SWMSP018-F 09/29/10 K1 010867-001 
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1010-SWMSP017-F 09/29/10 K1010867-006 

101 O-SWMSP015-F 

1010-SWMSP014-F 

101 0-ER-SW-01-U 

1010-ER-SD-01-U 


101 O-MSP018-SD-001 MS 

101 O-MSP018-SD-001 MSD 

101 O-MSP014-SD-005MS 


101 O-MSP014-SD-005MSD 


09/30/10 
09/29/10 
09/29/10 
09/28/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 

K1010867-016 

K1010867-022 

K1010867-030 

K1010867-035 


K1010867-003MS 

K1010867-003MSD 

K1010867-029MS 


K1010867-029MSD 
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Introduction 

This data review covers 29 sediment samples and 6 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the 
EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Calcium, Chromium, Copper, Magnesium, 
Manganese, Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3V:\LOGIN\MWH\Monsanto\24471A4A_mw3.doc 



The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliw:irables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, . . 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Only 
undetected data, or values < 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 
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Maximum 
Method Blank ID Analyte Concentration 

PB (prep blank) Antimony 3.1 mg/Kg 
Manganese 0.11 mg/Kg 

ICB/CCB Manganese 0.6 ug/L 

ICB/CCB Vanadium 5 ug/L 

ICB/CCB Molybdenum 4.3 ug/L 

Associated Samples 

101 O-MSP018-SD-002 
101 0-MSP018-SD-003 
1010-MSP017-SD-001 
101 O-MSP017 -SD-002 
1010-MSP017-SD-003 
101 0-MSP017 -SD-004 
101 0-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
101 O-MSP031-8D-002 
1 010-MSP031-SD-003 
1010-MSP015-SD-001 
101 O-MSP015-SD-002 
101 0-MSP015-SD-003 
101 0-MSP015-SD-004 
101 0-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
101 0-MSP014-SD-002 
1010-MSP014-SD-003 
101 0-MSP014-SD-004 
1010-MSP018-SD-001 

101 0-MSP018-SD-002 
101 0-MSP018-SD-003 
101 O-MSP017 -SD-001 
101 0-MSP017-SD-002 
101 0-MSP017 -SD-003 
1010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
101 0-MSP031-SD-002 
101 O-MSP031-SD-003 
1010-MSP015-SD-001 
101 0-MSP015-SD-002 
1 010-MSP015-SD-003 
1010-MSP015-SD-004 
101 0-MSP014-SD-001-1 
1 010-MSP014-SD-001-2 
1010-MSP014-SD-002 
101 0-MSP014-SD-003 
1 010-MSP014-SD-004 
1010-MSP018-SD-001 

101 0-MSP018-SD-002 
101 O-MSP018-SD-003 
1010-MSP017-SD-001 
101 O-MSP018-SD-001 
1 010-MSP014-SD-005 
1010-MSP023-SD-001 
101 O-MSP023-SD-002 
1 010-MSP023-8D-003 
1010-MSP023-SD-004 

1010-MSP018-SD-002 
101 O-MSP018-8D-003 
101 O-MSP017 -SD-001 
1010-MSP017-SD-002 
101 O-MSP017-SD-003 
1 010-MSP017-SD-004 
1010-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
101 0-MSP031-SD-002 
101 O-MSP018-SD-001 
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Maximum 
Method Blank ID Analyle Concentration Associated Samples 

ICBICCB Vanadium 4 ug/L 	 101 O-MSP017 -SD-002 
101 O-MSP017 -SD-003 
1 010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
1 010-MSP031-SD-002 
101 0-MSP031-SD-003 
101 O-MSP015-SD-001 
1010-MSP015-SD-002 

. 
101 0-MSP015-SD-003 
1 010-MSP015-SD-004 
101 O-MSP014-SD-001-1 
101 0-MSP014-SD-001-2 
1010-MSP014-SD-002 
101 O-MSP014-SD-003 
1 010-MSP014-SD-004 

ICBICCB Molybdenum 4.0 ug/L 	 1 010-MSP031-SD-003 
1010-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
101 O-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
101 O-MSP014-SD-002 
1 010-MSP014-SD-003 
101 0-MSP014-SD-004 

ICBICCB Molybdenum 6.4 ug/L 	 101 O-MSP014-SD-005 
101 0-MSP023-SD-001 
1010-MSP023-SD-002 
101 O-MSP023-SD-003 
1 010-MSP023-SD-004 

ICBICCB Manganese 0.8 ug/L 	 1 010-MSP023-SD-003 
1010-MSP023-SD-004 

ICBICCB Manganese 0.7 ug/L 	 101 0-MSP014-SD-005 
1 010-MSP023-SD-001 
1010-MSP023-SD-002 

ICBICCB Copper 3.4 ug/L 	 All sediment samples in SDG 
K1010867 

PB (prep blank) 	 Calcium 2.7 ug/L All water samples in SDG 
Magnesium 0.7 ug/L K1010867 
Manganese 0.30 ug/L 

ICBICCB 	 Boron 3.5 ug/L All water samples in SDG 
Magnesium 0.9 ug/L K1010867 
Manganese 0.2 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-MSP018-SD-001 Antimony 7.6 mg/Kg 7.6U mg!Kg 

101 O-MSP018-SD-002 Antimony 5.1 mg/Kg 5.1U mg/Kg 

1010-MSP018-SD-003 Antimony 6.9 mg/Kg 6.9U mg/Kg 

101 O-MSP017-SD-001 Antimony 6.0 mg/Kg 6.0U mg/Kg 
Molybdenum 2.0 mg/Kg 2.0U mg/Kg 

101 O-MSP017 -SD-002 Antimony 6.0 mg/Kg 6.0U mg/Kg 
Molybdenum 2.2 mg/Kg 2.2J+ mg/Kg 

101 O-MSP017 -SD-003 Antimony 5.4 mg/Kg 5.4U mg/Kg 

101 O-MSP017 -SD-004 Antimony 8.6 mg/Kg 8.6U mg/Kg 

101 O-MSP031-SD-001-1 Antimony 12 mg/Kg 12J+ mg/Kg 

1 010-MSP031-SD-001-2 Antimony 11 mg/Kg 11J+ mg/Kg 

101 O-MSP031-SD-002 Antimony 5.8 mg/Kg 5.8U mg/Kg 

101 0-MSP031-SD-003 Antimony 8.2 mg/Kg 8.2U mg/Kg 

101 O-MSP015-SD-001 Antimony 5.5 mg/Kg 5.5U mg/Kg 

1010-MSP015-SD-002 Antimony 7.5 mg/Kg 7.5U mg/Kg 
Molybdenum 3.0 mg/Kg 3.0J+ mg/Kg 

101 O-MSP015-SD-003 Antimony 7.0 mg/Kg 7.0U mg/Kg 

1010-MSP015-SD-004 Antimony 7.9 mg/Kg 7.9U mg/Kg 

101 O-MSP014-SD-001-1 Antimony 5.5 mg/Kg 5.5U mg/Kg 

1010-MSP014-SD-001-2 Antimony 3.1 mg/Kg 3.1U mg/Kg 
Molybdenum 2.9 mg/Kg 2.9J+ mg/Kg 

1010-MSP014-SD-002 Antimony 3.6 mg/Kg 3.6U mg/Kg 
Molybdenum 2.2 mg/Kg 2.2J+ mg/Kg 

101 O-MSP014-SD-003 Antimony 8.5 mg/Kg 8.5U mg/Kg 
Molybdenum 2.4 mg/Kg 2.4J+ mg/Kg 

101 O-MSP014-SD-004 Antimony 5.3 mg/Kg 5.3U mg/Kg 
Molybdenum 4.0 mg/Kg 4.0J+ mg/Kg 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-MSP023-SD-001 Molybdenum 	 5.4 mg!Kg 5.4J+ mg/Kg 

101 0-ER-SW-01-U Boron 	 2.4 ug/L 2AU ug/L 

101 0-ER-SD-01-U Manganese 	 0.50 ug/L 0.50U ug/L 

Samples 101 0-ER-SW-01-U and 101 0-ER-SD-01-U were identified as equipment blanks." 
No metal contaminants were found in this blank with the following exceptions: 

Sampling 

Equipment Blank ID Date Analyte Concentration Associated Samples 


1010-ER-SW-01-U 9/29/10 	 Boron 2.4 ug/L No associated samples in 

Calcium 313 ug/L this SDG 

Magnesium 97.1 ug/L 

Manganese 3.30 ug/L 

Zinc 2.7 ug/L 


1010-ER-SD-01-U 9/28/10 	 Calcium 23 ug/L No associated samples in 

Magnesium 6.2 ug/L this SDG 


1 010-ER-SD-01-U 9/28/10 	 Manganese 0.50 ug/L 101 O-MSP031-SD-001-1 

Zinc 1.5 ug/L 101 O-MSP031-SD-001-2 

Copper 0.47 ug/L 1 010-MSP031-SD-002 

Nickel 0.08 ug/L 101 O-MSP031-SD-003 

Uranium 0.004 ug/L 101 O-MSP023-SD-001 

Vanadium 0.04 ug/L 1010-MSP023-SD-002 


101 O-MSP023-SD-003 
101 O-MSP023-SD-004 

Sample concentrations were compared to concentrations detected in the field blanks. 
No samples were qualified. 

IV_ ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and standard reference material results were within expected ranges. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for soils and 
sediments with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated MS (%R) MSD (%R) RPD 
Samples) Ana lyle (Limits) (Limits) (Limits) Flag AorP 

101 O-MSP018-SD-001 MS/MSD Antimony 58.4 (75-125) 60.0 (75-125) - J- (all detects) A 
(1 010-MSP018-SD-002 UJ (all non-deJects) 
101 O-MSP018-SD-003 
1010-MSP017-SD-001 
101 O-MSP017-SD-002 
1010-MSP017-SD-003 
1 010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
1 010-MSP015-SD-001 
101 O-MSP015-SD-002 
1010-MSP015-SD-003 
101 O-MSP015-SD-004 
101 O-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
101 O-MSP014-SD-002 
101 O-MSP014-SD-003 
101 O-MSP014-SD-004 
1010-MSP018-SD-001) 

Zinc results were outside the QC limits; results were not qualified since the original sample 
(1 01 O-MSP018-SD-001) was greater than 4X the spike amount. 

Manganese and Zinc results were outside the QC limits; results were not qualified since· 
the original sample (1 01 O-MSP014-SD-005) was greater than 4X the spike amount. 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1 01 O-SWMSP021-f-01) was greater than 4X the spike amount. 
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VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. · 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field. 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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16 

Metals· Data Qualification Summary· SDG K1010867 

SDG Sample 

K1010867 1010-MSP018-SD-002 
101 O-MSP018-SD-003 
101 O-MSP017-SD-001 
101 O-MSP017-SD-002 
1010-MSP017-SD-003 
'1010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
1010-MSP015-SD-001 
101 O-MSP015-SD-002 
1010-MSP015-SD-003 
101 O-MSP015-SD-004 
101 O-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
1010-MSP014-SD-002 
1010-MSP014-SD-003 
1010-MSP014-SD-004 
101 O-MSP018-SD-001 

Reason 
Analyte Flag AorP Reason Code 

Antimony J- (all detects) A Matrix spike/Matrix 
UJ (all non-detects) spike duplicates (%R) 

Metals· Laboratory Blank Data Qualification Summary· SDG K1010867 

SDG Sample 

K1010867 101 O-MSP018-SD-001 

K1010867 101 O-MSP018-SD-002 

K1010867 101 O-MSP018-SD-003 

K1010867 101 O-MSP017-SD-001 

K1010867 101 O-MSP017 -SD-001 

K1010867 1010-MSP017-SD-002 

K1010867 101 O-MSP017 -SD-002 

K1010867 101 O-MSP017 -SD-003 

K1010867 101 O-MSP017-SD-004 

K1010867 101 O-MSP031-SD-001-1 

K1010867 101 O-MSP031-SD-001-2 

Modified Final 
Analyle Concentration AorP Code 

Antimony 7.6U mg/Kg A 11 

Antimony 5.1U mg/Kg A 11 

Antimony 6.9U mg/Kg A 11 

Antimony 6.0U mg/Kg A 11 

Molybdenum 2,0U mg/Kg A 10 

Antimony 6,0U mg/Kg A 11 

Molybdenum 2.2J+ mg/Kg A 10 

Antimony 5AU mg/Kg A 11 

Antimony 8.6U mg/Kg A 11 

Antimony 12J+ mg/Kg A 11 

Antimony 11J+ mg/Kg A 11 
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Modified Final 
SDG Sample Analyte Concentration AorP Code 

K1010867 101 O-MSP031-SD-002 Antimony 5.8U mg/Kg A 11 

K1010867 1010-MSP031-SD-003 Antimony 8.2U mg/Kg A 11 

K1010867 101 O-MSP015-SD-001 Antimony 5.5U mg/Kg A 11 

K1010867 1010-MSP015-SD-002 Antimony 7.5U mg/Kg A 11 

K1010867 101 O-MSP015-SD-002 Molybdenum 3.0J+ mg/Kg A 10 

K1010867 1010-MSP015-SD-003 Antimony 7.0U mg/Kg A 11 

K1010867 101 O-MSP015-SD-004 Antimony 7.9U mg/Kg A 11 

K1010867 101 O-MSP014-SD-001-1 Antimony 5.5U mg/Kg A 11 

K1010867 101 O-MSP014-SD-001-2 Antimony 3.1U mg/Kg A 11 

K1010867 1010-MSP014-SD-001-2 Molybdenum 2.9J+ mg/Kg A 10 

K1010867 1010-MSP014-SD-002 Antimony 3.6U mg/Kg A 11 

K1010867 101 O-MSP014-SD-002 Molybdenum 2.2J+ mg/Kg A 10 

K1010867 101 O-MSP014-SD-003 Antimony 8.5U mg/Kg A 11 

K1010867 1010-MSP014-SD-003 Molybdenum 2.4J+ mg/Kg A 10 

K1010867 101 O-MSP014-SD-004 Antimony 5.3U mg/Kg A 11 

K1010867 1010-MSP014-SD-004 Molybdenum 4.0J+ mg/Kg A 10 

K1010867 1010-MSP023-SD-001 Molybdenum 5.4J+ mg/Kg A 10 

K1010867 1010-ER-SW-01-U Boron 2.4U ug!L A 10 

K1010867 1010-ER-SD-01-U Manganese 0.50U ug/L A 10,11 

Metals- Field Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 
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'7 -\HU 
LDC #:_---=:24:r:4'-'7-'-1"'A"'4a,___ VALIDATION COMPLETENESS WORKSHEET 	 Date: 1' --'---:- 
SDG #:,----'K'::-1'-'0~1""'08"'6.cc7--:---:-:-: Level Ill Page:.J.,_ofj_ 
Laboratory: Columbia Analytical SeNices Reviewer: cfL= 

2nd Reviewer: 1c.--
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 	 · 

I I llalidation A[ea I I Comments 	 I' 
I. Technical holding times 	 A Sampling dates: crfzcx-1.8/lf\,....._, 
II. Calibration ~ 


Ill. Blanks Sw' 

IV. ICP Interference Check Sample (ICS) Analysis fl 
v. Matrix Spike Analysis 	 ~ f'<\.<) IV 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratorv Control Samples (LCS) P.r LC') , L..C'S-StlZf\ 
VIII. Internal StandardjiCP-MS) 	 !AtJ Ab.:>r u b \,-z..ea 
IX. Furnace Atomic Abso[Q!:ion QC _f.J _,~ rnob. ~C-ztd:> 
X. ICP Serial Dilution A 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates 	 N 

f.<:>~ -z..q ,'?:£)XIV. Field Blanks CCJ.J 
Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 

N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~\~ ( {Nq..JR!Z.-

1 101 0-MSP018-SD-002 5 11 1010-MSP015-SD-001 <; 21 101 O-MSP023-SD-001 31 1010-MSP018-SD-001 MS 5 
2 101 O-MSP018-SD-003 12 101 0-MSP015-SD-002 22 1010-MSP023-SD-002 32 101 0-MSP018-SD-001 MSD 

3 1 010-MSP017-SD-001 13 101 O-MSP015-SD-003 23 1 010-MSP023-SD-003 33 101 O-MSP014-SD-005MS _,
4 101 0-MSP017 -SD-002 14 101 0-MSP015-SD-004 24 1 010-MSP023-SD-004 ~4 101 0-MSP014-SD-005MSD 


5 101 O-MSP017-SD-003 15 1 010-MSP014-SD-001-1 25 1010-SWMSP018-F t.V 35 \616"1"'S~;I\<;"·"50"CC\ \. 


6 101 O-MSP017-SD-004 16 101 O-MSP014-SD-001-2 26 1010-SWMSP017-F 36 


7 101 0-MSP031-SD-001-1 17 101 0-MSP014-SD-002 27 1010-SWMSP015-F 37 


8 101 O-MSP031-SD-001-2 18 101 0-MSP014-SD-003 28 101 O-SWMSP014-F 38 


9 101 O-MSP031-SD-002 19 101 0-MSP014-SD-004 29 1010-ER-SW-01-U 39 


....v10 101 O-MSP031-SD-003 20 101 O-MSP014-SD-005 101 0-ER-SD-01-U 40'· 30 ' 
Notes:_ ___,:;-~:;;ff,~\:,C71:,;-w~r)T\q'.J.'1-LSL,___________________ 

Q<':>'">"L-t ?£)·1-'-~ y 
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VALIDATION FINDINGS WORKSHEET Page:_/_ot_i_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: o'c-

All circled elements are applicable to each sample. 

·I l<tiTAI I 

Al,{ib)As, Ba, Be, Cd, Ca/'Cr:'};o(Cu:'re, Pb, Mg,{M;;JHg{NiJK, Se, Ag, Na, TI.~Si, CN·, 
?\ . - '--"' '--"' -=- ~ '-::;=:: ':" 

AI,ISti, As, Ba, Be, Cd,(Ca)Cr, Co, Cu, Fe, PbrMQ, Mn:\HQ, Ni, K, Se, Aq, Na, Tl, V.fZnAMOJB Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, J',g, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo, Mn, Hq, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V; Zn, Mo. B, Si, CN·, 

AI,~As, Ba, Be, Cd, Ca,IPY;o,{C'q, Fe, Pb, Mg,tfMt, Hg(N\, K, Se, Ag, Na, Ti,lV: Zn, Mo. B)Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni. K, Se, AQ, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho. Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, .Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, HQ, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn. Me, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B. Si, CN·, 

. AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ag, Na, Tl. V, Zn. Mo, B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Me, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Me, B, Si, CN·, 

ICP AI.®Jl. As, Ba, Be, Cd,~/Crlcotel\. Fe, Pb, n, Hg,tNJ:\K, Se, Ag, Na, TI.(V, Zn, Me, B) Si. CN·, 
~ . 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na. Tl, V, Zn, Mo. B. Si, CN·, 

lr.;FAA 

Comments:_JlM'J.!:e[!rC""U!C'VUbQlVc.!C,iV'!J.AA:ltl..!lif.Qp~erimo<Irrrm).<;e>gd___________________________ 
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----LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page:\ of') 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: CIZ

METHOD: Trace metals (EPA SW 864 Method 601 OB/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 	 2nd Reviewer: 1/---
Vo;&l olpov "-'VI 1'-'¥1 ,., <;.OUVI I "'' 11\.;;JI ..... IIV~"' ....... 1'-'1 YYI.;;J..._ I 1'-'l'-'"'• II I II" ,-,..,.., .........u., ....... '-'"''''"''""'"'· ,- ,.., ...,o '~ee..oG·-- ) 


I .D 	 I I I 
Analyte Maximum Maximum 	 1 2 3 4 5 6 7 8 9Action! 

PB' ICB/CCB' Limit 351 	 110 111 112 113 114 115 116 117 118 1191 
(mg/Kg) (ug/L) I I I I I I I I 

7,6 5.1 6,9 6.0 6.0 5.4 8,6 12 J+ 11 J+ 5.8 8,2 5.5 7,5 7,0 7,9 5,5 3.1 3,6 8.5 5,3 

0.11 0.6 0.6~88G~ 
...................... ...............'""''"'-'""''' ..........., ................ ....................... ............... ... ''" • , .......................... .............. 1'-' ......... ,-- ..................... -....--c 

I I _I 

Analyle Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
 I Qua~~ern I

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 
5 5lv II II II II II I I I I I I I I I .~ 

VC:UIIjJIC VUIII...I.::IIlldliUII Ullll.::> 1 UIIIC;:).::> Ulllt:IVVI.:OC IIVlCU. Ill If' 1"\<:>.::>UVH:Ht:U QdllljJit:;:,. ~-~ ..J..J ' '\-.......w\/J_l.. ' -· I '--""' 


I 	 I 
Analyte Maximum Maximum Maximum Action 3 4 


PB' PB' ICB/CCB' Limit 

II 	

, I (mg/Kg) (ug/L) · (ug/L) I I I 	 I I I I I I 
IMo 	 4.3 II 4,3 2.0 I 2.2 J+ III II II 	 I I I L I ~ _I . I 

s le C- -··--····-··-··traf 't ----- 'th ---------- . I /K .A -· 4-19II... ,..._ ···--· --·· 	 ·ted I" ---- , ted S ""'''t-'' ...."'· ,-,v 


I I 
-


Analyte Maximum Maximum Maximum Action NoI I
PB' PB' ICB/CCB' Limit . Qualifiers . 


(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I 
4 4lv 	 III II II II II I I I I 	 I I I I I 

Sample Concentration units, unless otherwise noted: mQ/KQ Associated Samples: 10-19 C~IOJ 
' 	 II 

Analyte Maximum Maximum Maximum 	 12 16 17 18 19Action I 
PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I 
~ II II II 4.0 II 4 II 3.0 J+ I 2.9 J+ I 2.2 J+ I 2.4 J+ I 4,0 J+ L L 1 _I I I 
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LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page: 'L-ot ') 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: O'l..-

METHOD: Trace metals (EPA SW 864 Method 601 OB/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: · {._,.-..._ 
0dll I!JII:: VUIII...CIIlldliUII Ullll<::l 1 UIIJC<::I<::I UliiCI VYI.::>C' IIUU::::u. lll!:j/ 1'\.!::j r\.:)>:IUVIdl'CU VCUII 11:;:;:,, .::.u-.::."T !Z_p, r. 'V ·~ 

I ..-·. .. I 
Analyte Maximum Maximum Maximum 21Action I 

PB' PB' ICB/CCB' Limit 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I 

IMo 6.4 6.4 SAJ+ III II II II II I I I I I I I I I 
Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 23. 24 

I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IMn II II0.8 0.8II II I I I I I I I I I I 
UdlllfJit: \JUII\....t:lllldliUII Ullll.:) 1 Ulllt::::>;:, UUICIVYJ::.t:: llULt::U. Ill '" 1"\<::I.::>Ul..ldlCU Vc::llllf..HC::>, £.U-,£.£. 

I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.7IMn II II II . o.? II I I I I I I I I --- I I 
Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples:___,l'J! Sediment 

I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

leu J II II 3.4 II 3.4 I I I I I I I I I I 
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LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page:~61'.2.__ 
PBIICB/CCB QUALIFIED SAMPLES Reviewer: ((2__ 

METHOD: Trace metals (EPA SW 864 Method 601 OB/6020/7000) Soil preparation factor applied: 100x x 2xdil 2nd Reviewer: l=
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: All Water 

.' ~ 
' 

Analyte Maximum Maximum Maximum Action 29 30 

PB' PB' ICB/CCB' Limit 


(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I 
B 3.5 17.5 2.4 Q,p .Adl' \0 

Ca 2.7 13.5 

Mg 0.7 0.9 4.5 


Mn 0.30 0.2 1.5 0.50 (( J< o-1\J 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 
qualified as not detected, "U". Note: a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 

24471A4.wpd 
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LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET PageL) 

Field Blanks Reviewer: CfC 
2nd Reviewer: L.---

ETHOD: Trace Metals (EPA SW846 601 OBI7000) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 
- ank units: !!9LL Associated sample units:J!flLL 
UQIIIt'llll~ uate: 9/2!,;.,, IV VUII IC.HAUI O.JJf-'11¥'-' I'll> (~ :;,..(2} 
Field blank t pe: (circle one) Field Blank I Rinsate I Other: b Associated Samples: None 

Analyte Blank ID Sample Identification 

29 Action No Qualifiers 

Level 


; 
B 2.4 -tllo:c .,Ca 313 15~53. . 

MQ 97.1 4/5.5"f. I I 


Mn 3.30 As.5n: ,..., 

7n ?7 (~ " c.-"1 


Blank units: ugll Associated sample units: mgiKg 
Sampling date: 9/28110 Soil factor applied 1OOx 
I" lela DlanK rvpe:(circle one) t-Jela t:SianK I KinSale I Other: (EBJ" AssocJarea ;:>am pies: IVIn Ln vu 1\11 u v=r-·1u [I-L4. va 1v1q = 1\lone 

Analyte Blank ID Sample Identification 

30 Action No Qualifiers 

Level 


Ca 23 "'I+.SrQI :-, 
Mg 6.2 3./6.b 

Mn 0.50 ok5o,c ') 
J . Zn 1.5 . 75o.l 

~ Cu ( 0.47 .235 &, 41 

Ni (by sofa) 0.08 0.04 o. :dt. 
u (by lo2o) 0.004 .002 {), oo&\ 
V(b~ 0.04 ""'< ¢1 ~ 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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----LDC #: 1---~A-~C\ VALIDATION FINDINGS WORKSHEET Page: l of\ 

Matrix Spike/Matrix Spike Duplicates Reviewer:____crs, 
2nd Reviewer: v--

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a matrix spike analyzed for each matrix in this SDG? 
 e

vd)l N/A Were matrix spike percent recoveries (%R) within the control limits 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@ N N/A Were all duplicate sample relative percent differences (RPD) 5. 20% for water samples and 5_35% for soil samples? 
LEVEL IV ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
---

. . . 
~ , 1n Mot•i• • • I>Pn 11 lmi"'\.''"'" 

"31 1-;')'L. .~d 0'r) ~u C::n.o L- ,q ,o"-, :::J...JU:SI At (I(,)

-z...-0 -E>o \o, I -.!_; AJ?>c:l ,o...\ t' 7'-lll.) 

(T\(\Zf")J~'-\ S"ed Ltt'i ,0 l':>'ij ,LJ ...., .a..'-l ND OL.b.\ 

-z._.r. \ot,o ~'1--.~ t-l .J. ~ 


IOl0-'51-'1"'1")<'~"Z.l- f iol w ~ \'"?"7. s fl\\i.Ak,~ ~Qt!C\\ (?l{~ 

. 

Comments.:_---------------------------------------------------------------------------------------------------------------- 
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Report# 24471 B4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 13, 2010 

Matrix: Sediment/Water 

Parameters: Metals by ICP SW 846 Method 60108 

Validation Level: Stage 4 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011004 

Sample Identification Collection Date Laboratory Identification 
101 O-MSP021-SD-001 10/02/10 K1011004-003 


101 O-MSP021-SD-002-1 10/02/10 K1 011004-004 

101 O-MSP021-SD-002-2 10/02/10 K1 011004-005 

101 O-MSP021-SD-003 10/02/10 K1 011004-006 

101 O-MSP021-SD-004 10/02/10 K1 011004-007 

101 O-MSP020-SD-001 10/02/10 K1 011004-016 

101 O-MSP020-SD-002 10/02/10 K1 011004-017 

101 O-MSP020-SD-003 10/02/10 K1011004-018 

101 O-MSP020-SD-004 10/02/10 K1 011004-019 

101 O-MSP020-SD-005 10/02/10 K1011004-020 

101 O-SWMSP021-F-01 10/02/10 K1 011004-001 

1010-SWMSP021-F-2 10/02/10 K1011004-008 

1010-SWMSP020-F 10/02/10 K1011004-014 


1010-SWMSP021-F-01 MS 10/02/10 K1 011004-001 MS 

101 O-SWMSP021-F-01 MSD 10/02/10 K1 011004-001 MSD 

101 O-MSP020-SD-005MS 10/02/10 K1 011 004-020MS 


101 O-MSP020-SD-005MSD 10/02/10 K1 011 004-020MSD 


1V:\LOGIN\MWH\Monsanto\24471B4A_mw4.doc 



Introduction 

This data review covers 12 sediment samples and 5 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the 
EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Calcium, Chromium, Copper, Magnesium, 
Manganese, Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the US EPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGJN\MWH\Monsanto\2447184A_mw4.doc 



The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3V:\LOGIN\MWH\Monsanto\24471 B4A_mw4.doc 



I{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly {i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
{note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Only 
undetected data, or values < 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Maximum 
Method Blank ID Analyte Concentration Associated Samples 

PB (prep blank) Vanadium 0.4 mg/Kg All sediment samples in SDG 
K1011004 

ICB/CCB 	 Copper 3.4 ug/L All sediment samples in SDG 
Manganese 0.6 ug/L K1011004 
Vanadium 8 ug/L 

ICB/CCB 	 Antimony 16 ug/L 1010-MSP021-SD-002-2 
Molybdenum 4.1 ug/L 	 101 O-MSP021-SD-003 

101 O-MSP021-SD-004 
1010-MSP020-SD-001 
101 0-MSPOZO-SD-002 
101 0-MSPOZO-SD-003 
101 0-MSPOZO-SD-004 
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Maximum 
Method Blank ID Ana lyle 	 Concentration Associated Samples 

ICBICCB Molybdenum 5.2 ug/L 	 101 0-MSP021-SD-001 

1010-MSP021-SD-002-1 

101 0-MSP020-SD-005 


PB (prep blank) 	 Calcium 2.7 ug/L All water samples in SDG 

Magnesium 0.7 ug/L K1011004 


ICBICCB 	 Boron 3.5 ug/L All water samples in SDG 

Magnesium 0.5 ug/L K1011004 

Manganese 0.2 ug/L 


Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported M edified Final 

Sample Analyle Concentration Concentration 


101 O-MSP021-SD-Q02-2 Antimony 6.4 mg/Kg 6.4U mg/Kg 

Molybdenum 3.0 mg/Kg 3.0J+ mg/Kg 


1 010-MSP021-SD-003 Antimony 9.7 mg/Kg 9.7U mg/Kg 


1 010-MSP021-SD-004 Antimony 9.7 mg/Kg 9.7U mg/Kg 


101 0-MSP020-SD-001 Antimony 6.3 mg/Kg 6.3U mg/Kg 


1010-MSP020-SD-002 Antimony 7.9 mg/Kg 7.9U mg/Kg 

Molybdenum 3.9 mg/Kg 3.9J+ mg/Kg 


101 0-MSP020-SD-003 Antimony 6.3 mg/Kg 6.3U mg/Kg 


1010-MSP020-SD-004 Antimony 4.2 mg/Kg 4.2U mg/Kg 


1010-MSP021-SD-001 Molybdenum 4.2 mg/Kg 4.2J+ mg/Kg 


101 O-MSP021-SD-002-1 Molybdenum 2.6 mg/Kg 2.6J+ mg/Kg 


No field blanks were identified in this SDG. 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for. 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for soils and 

· sediments with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits) 

MSD (%R) 
{Limits) 

RPD 
(Limits) Flag AorP 

101 O-MSP020-SD-005MS/MSD 
(All sediment samples in SDG 
K1011004) 

Antimony 

Chromium 

59.4 (75-125) 

-

60.4 (75-125) 

63.1 (75-125) 

-

-

J- (all detects) 
UJ (all non-detects) 

J- (all detects) 
UJ (all non-detects) 

A 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1 01 O-MSP020-SD-005) was greater than 4X the spike amount. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 
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Boron and Zinc results were outside the QC limits; data were not qualified since the 
concentration was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011004 

SDG Sample 

K1011004 1 010-MSP021-SD-001 
101 O-MSP021-SD-002-1 
101 O-MSP021-SD-002-2 
101 O-MSP021-SD-003 
1010-MSP021-SD-004 
1010-MSP020-SD-001 
101 O-MSP020-SD-002 
101 O-MSP020-SD-003 
101 O-MSP020-SD-004 
101 O-MSP020-SD-005 

Analyte Flag AorP Reason 
Reason 

Code 

Antimony 

Chromium 

J- (all delecls) 
UJ (all non-detecls) 

J- (all detecls) 
UJ (all non-detecls) 

A Matrix spike/Matrix 
spike duplicales (%R) 

16 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1011004 

SDG Sample 

K1011004 101 O-MSP021-SD-002-2 

K1011004 1010-MSP021-SD-003 

K1011004 101 O-MSP021-SD-004 

K1011004 101 O-MSP020-SD-001 

K1011004 101 O-MSP020-SD-002 

K1011004 101 O-MSP020-SD-003 

K1011004 101 O-MSP020-SD-004 

K1011004 101 O-MSP021-SD-001 

K1011004 101 O-MSP021-SD-002-1 

Modified Final 
Analyle Concentration AorP Code 

Antimony 6.4U mg/Kg A 10 
Molybdenum 3.0J+ mg/Kg 

Antimony 9.7U mg/Kg A 10 

Antimony 9.7U mg/Kg A 10 

Antimony 6.3U mg/Kg A 10 

Antimony 7.9U mg/Kg A 10 
Molybdenum 3.9J+ mg/Kg 

Antimony 6.3U mg/Kg A 10 

Antimony 4.2U mg/Kg A 10 

Molybdenum 4.2J+ mg/Kg A 10 

Molybdenum 2.6J+ mg/Kg A 10 

Mercury- Field Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 
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LDC #:_ __,2""4""47'-1'-"8"'4"-a___ VALIDATION COMPLETENESS WORKSHEET oate 'l L-r2;--tJ 
SDG #:__K"'1_,_,0w1_c10"'0""4'-:--,.--,.- Level IV Page:_LofL 
Laboratory: Columbia Analytical Services Reviewer: c;{L-: 

2nd Reviewer: , " -' 
METHOD: Metals (EPA SW846 Method 60108) " 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 	 I 
I. Technical holding times 	 Rl Sampling dates: \D{VI(J 
II. Calibration ~ 

Ill. Blanks '3!-V 

IV. ICP Interference Check Sample {ICS) Analysis A-
v. Matrix Spike Analvsis 	 c::..,lpf rf\'S)P 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS)_ R\ L-CS LCS-SRrvl 
VIII. Internal Standard (ICP-MS) 	 N 1\Pt~b;\\~ 
IX. Furnace Atomic Absorption QC 	 fJ, J_ 

X. ICP Serial Dilution fJW 
XI. Sample Result Verification 	 ~ 

AXII. Overall Assessment of Data 

XIII. Field Duplicates 	 ttl 
XIV. Field Blanks 	 ~~ 

Note: 	 A = Acceptable NO= No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
~r?d \~ lwc-~ 

,_,J
1 101 O-MSP021-SD-001 s 11 101 O-SWMSP021-F-01 21 &?w 31 

2 101 O-MSP021-SD-002-1 12 101 O-SWMSP021-F-2 22 ~~~ 32 
../ 

3 101 O-MSP021-SD-002-2 13 101 O-SWMSP020-F \\L.- 23 33 


v,J 24
4 101 O-MSP021-SD-003 14 101 O-SWMSP021-F-01 MS 	 34 

5 101 O-MSP021-SD-004 15 101 O-SWMSP021-F-01 MSD \1.,- 25 	 35 

6 1 010-MSP020-SD-001 16 101 O-MSP020-SD-005MS ~ 26 	 36 

7 1 010-MSP020-SD-002 17 101 O-MSP020-SD-005MSD 27 	 37 

8 1010-MSP020-SD-003 18 	 28 38 

9 101 O-MSP020-SD-004 19 29 39 

10 101 O-MSP020-SD-005 ' 1./ 20 30 40 

Notes:______________________________________________________________________ 
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LDC#: 	 VALIDATION FINDINGS CHECKLIST Page:l_otL_ 
Reviewer: CJ'Z-. 


2nd Reviewer: 'v=----' 


.Method·Metals (EPA SW 846 Method 60106/7000/6020) 

Validation Area 	 Yes No NA Findings/Comments 

I. Technical holdinq times 

All technical holdina times were met. 	 ..-/ 

Cooler temoerature criteria was met. 	 / 

II. ICPIMS Tune 

Were all isotooes In the tunina solution mass resolutiOn within 0.1 amu? 	 1.........
v 

Were %RSD of isotopes in the tuning solution s5%? 	 / 

Ill. Calibration 

Were all instruments calibrated dailv, each set-up time? / 	 r 
f/Were the orooei number of standards used? 

f-
Were all initial:~~~ continuing calibration verification %Rs within the 90-11 0% (80- / 
120% for mercu QC limits? 

Were all initial calibration correlation coefficients> 0.995? 	 / 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? /'_ 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation comoleteness worksheet · 

V. ICP Interference Check Sample 

/Were ICP interference check samples performed daily? 


Were the ABsolution oercent recoveries (%R) with the 80·120% QC limits? ./ 
~ 


VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS!MSD or I/MS/DUP. Soil/ Water. 

Were the MSIMSD percent recoveries (%R) and the relative percent differences -
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /
concentration bv a factor of 4 or more, no action was taken. 

Were the MSIMSD or duplicate relative percent differences (RPD) ,:::. 20% for v 
waters and,:::. 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil) was /used for samples that were,:::. SX the RL, including when only one of the duplicate 
samole values were < SX the RL 

• 
VII. Laboratorv control samples 

,/ 0Was an LCS anavlzed for this SDG? 

/Was an LCS anafvzed oer extraction batch? 	 / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD} / 
within the 80-120% QC limits For water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



'GV\_'111~\ 0\ 
LOC #:______ VALIDATION FINDINGS CHECKLIST Page:Gof(, 

Reviewer: c tZ
2nd Reviewer: \r? 

" 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

- e..
If MSA was oerformed was the correlation coefficients > 0.995? 

Do all annlicab!e analvsies have dunlicate iniections? (Level IV onlv) 1-----
'--

For sample concentrations > RL, are applicable duplicate injection RSD values < / 

20%? lLeveiiV on~,- ~ 


Were analvtical soike recoveries within the 85~115% QC lim'ts? 

IX. ICP Serial Dilution 

Wa~V~n ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 

ICP >100X the MDL<ICP/MS\7 / 


Were all oercent differences f%Ds\ < 10%? / 
v 

Was there ~~~ence of negative interference? If yes, profeSsional judgement will be 

used to auali the data. / 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% {6020)/60-125% (200.8) 

of the intensiiv of the internal standard in the associated initial calibration? 
 1.....

If the %Rs were outside the criteria was a reanalvsis oerformed? ./
1-

XI. Re.Qional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? / 
/Were the oertormance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable __.-· -
to level IV validation? 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 
;::::

Target analytes were detected in the field duplicates. / 


XV. Field blanks 

Field blanks were identified in this SDG. / 
/ 

/ 

Taroet analvtes were detected in the field blanks. 

MET-SW_201.0.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_/_of_/_ 

Sample Specific Element Reference Reviewer: (!<: 
2nd reviewer:~ 

All circled elements are applicable to each sample. 

"' In Matrhc •I ;ct/T.I!.I I 

1-1 () AI, S'BJ. As. Ba, Be, Cd, Caf&. Co,/C\'i. Fe, Pb, Mgn;ti,, Hg{NiJK. Se, Aa, Na, TI.G(MQ!a Si, CN·. 

~ I,{C;;)'---' '--' '-:'u- \'") AI/ As. Ba, Be, Cd, Ca Cr. Co, Cu. Fe, Pb(Ma. Mn"JHg, Ni, K, Se, Aa. Na, Tl, V{Z~MooB-:'si. CN·, 


AI, Sb, As. Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 


IGC fl I) AI, €/;)As, Ba, Be, Cd, Ca1cr, Co, Cu. Fe, Pb,\M'a, Mil'IHa, Ni, K, Se, Aa, Na, Tl. V{Zn, Mo. B)Si, CN·, 


lb.l'! AI, i®J As Ba, Be, Cd, Ca, fi) Co,0YJ Fe, Pb, Ma.OVfrl, Hg,lffu K, Se, Aa. Na, Tl(\7; Zn. Mo. B)Si, CN·, 

J 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb,As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn. Ho, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be. Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mq, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn. Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be,. Cd,·ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo, B, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. ·co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na. Tl, V, Zn. Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na. Tl, V. Zn. Mo. B, Si. CN·, 

ir.:FAA AI <:h A• R~ R~ t".-1 t"o f"c C'n f"H "' Ph Mn Mn f.ln "" I( C:~ A "' Tl \1 7n Mn R ~' ,...,. 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: 24471 B4a VALIDATION FINDINGS WORKSHEET Page:_~_of_,_ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:J51S: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: ~ 
VOIIIIJIV VVIIVC::IHIOliVII Ulllli:l 1 Ulllt::i:l;:) VUIVIVVI;:)t:: IIVlC\.1, Ill "' r'\;:);::!VVIOlC\.1 VOIIIIJIC::;:). r'\11 vediriiCIU 

- .- I .·· · I 
~ - ' ; 

Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

i !
§§§E§E§I I I I I I I I I 

VOIIIIJIC VVIIVC::IIUOUVII Ullll;:) 1 UIIIC;:);) VUICIVVI;:)<;:: IIVlt::\.1. r'\;:);:)VVIOlCU VOl I IIJIC::;:), v-;:J I'CO;)VII VV\.1<;::, IV

II I "' 

.. I I 
Analyte Maximum Maximum Maximum 3 4 5 6 7 8 9Action I 

PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I 

9.7 9.7 6.3 7.9 6.3 4.2 
64 

3.0J+ : 3.9 J+ BBBBBBBI I 

I I I I I I I I I 


~~'''t''- ~-••--••"~"-'' _,,,_, _,, ___ _ h IIVlV\.1. Ill II' A s•. ,;;:;;IVVI.;IV /K· 10 1'\VO.;IVII Code: 1 • ·----•-•-- -OIIItJIV.;I, I t:.. IV 

I I 
Analyte Maximum Maximuni Maximum 1 2Action I 

PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I 

IMo 5.2 5.2 4.2 J+ 1 2.6 J+ 1II IL_ II II II I I I I I I I I 
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: All Water 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

,B 3.5 17.5 
I 

Ca 2.7 13.5 

Mg 0.7 0.5 3.5 

Mn 0.2 1 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 
qualified as not detected, "U". 
Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: [.__..'-{L{ /\~.:)~~ 	 VALIDATION FINDINGS WORKSHEET Page:\.. nf I 
Matrix Spike/Matrix Spike Duplicates Reviewer~ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

_ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". · . 
~ Was a matrix spike analyzed for each matrix in this SDG? -~ 
~ Were matrix.spike percent recoveries (%R) within the control limits f 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. . 
<[)'! N/A Were all duplicate ~ample relative percent differences (RPD) :0 20% for wa er samples and :o35% for soil samples? 
@VEL IV ONLY: 
'( ~- Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
0 	 n, ...tt 11n Mot•i• Anolvto 	 - R2nl!Jmit~l"' 

c:::hlb It ~d F-f1 'y (oQLLj_ 8 \\ 'jzj[l'{)_-€1_ fc _7f.-10--:J/ A L{f, l 
c~ C-,~.1 -.L J_ ./ 

' 

I 

I1'-1 6 w ('g,_ fOil ~fl_ 	 fTII.wDL~ AhQ_~ (?~\ 
_::!_ i 

- - .. 	 I 

Comments:------------------------------------------------------------------------------------------------------------------------ 

MSD.4SW 



II 

LDC #:_'V_!--I:_L{_'I_\~:H~ VALIDATION FINDINGS WORKSHEET Pagel_of_l 

ICP Serial Dilution Reviewer: cfZ 
2nd Reviewer: fL=

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l::J) N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 
Y~/A Were ICP serial dilution percent differences (%D) ;::10%? 
Y /A Is there ev1dence of negative Interference? If yes, professional JUdgement Will be used to qualify the data -

-··-·· ~~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. rk" 
~ noto Mol • A olvto •J.n II ·~Ito\ni ""'rl ""' nlo In 

ID :se~ ~ 1o. I fl\\ )eci /\b Q 'Q.\_ ( <: f:C r. T"'()L ) 
../ 
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Comments:_________~----------~------~---------------------------------------------------------------------
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2 Lt l.t71(]'-/_'9LDC#: VALIDATION FINDINGS WORKSHEET Page: \ of_) 
Initial and Continuing Calibration Calculation Verification Reviewer~ 

2nd Reviewer: lr--- 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True · True =concentration (in ug/L} of each analyte in the ICV or CCV source 

--, 
Recalc11lated Re~;!cded 


Acceptable 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) %R %R (YiN)
I II I 

ICP (Initial calibration} .:r:cv v IUL/ I'LSo l 0 1 lot y 
ICP/MS (Initial calibration) 


CVM (Initial calibration) 


ICP (Continuing calibration) 
CCV~ fi)o to II lCCO /O l LO ( y 
ICP/MS (Continuing calibration) 


CVM (Continuing calibration) 


GFAA (Initial calibration) 


GFAA (Continuing ca!ibation) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: 2...ct47tfS?J VALIDATION FINDINGS WORKSHEET Page: -\--of ~ 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: Jc::= 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 


Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)I2 D:::: Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = \1-SDRI x 100 Where, I = Initial Sample Result (mgll) 
I SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I IB:ecalc1 1lated 
FoundfS~ True I D I SD~ I Acceptable 

Sample 10 Type of Analysis Element tuRitsj %R I RPD /%0 I %R/ RPO I %D (Y/N) 

ICP interference check-:r:CV s~ IObLI~IL ta:o~L leb. l lO(o, I y 
Laboratory control sample g 'JL{ A()' ILL.CC.., 06 Lec:o~L- ctS.Y crs.~ 
Matrix spike (SSR-SR)

\h }J,· Cfo qo,C1 qo.jcrcrtol 

Duplicatelh/t1 tCf.\ 110 I! I b (/, b~ 
ICP serial dilution\0 llll.o<1~L b'?L 7,oS0 lc.... S.6 S,6 "-1/c"' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: ]IA.-L.-l"[ \.~\{;- Page:l_of_\_VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: ~ 

2nd reviewer: I c= 
METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N/A Are all detection limits below the CRDL? 


ected analyte results for _______'5~b;,..Lf-(...l0\...:...::r\:...:_____ were recalculated and verified using the following 
equation: 

Concentration = 

RD = 
FV 
ln. Vol. 
Dil 

# 

(RD)(FV)(Dill 
(ln. Vol.) 

Raw data concentration 

Final volume (ml) 

Initial volume (ml) or weight (G) 

Dilution factor 


Sample 10 

I 

II 

Analyte 

~-h 
~ 

Cc 
Cv 
rn(\ 

f'l\o 
/J; 
v 

7~ 

(?) 
(~ 
~ 
("'<\~ 
\<\(') 
7/Cl 

1;Recarcuratrr~~C -z-Xc;:z.q OI<)Pilt-) :: '5, b 'i)b ~~ 

\1: 0\!\ \R.;.v.~ G::t~..:- G. OY'Z.\ fl\['f/t-

Reported Calculated 
Conce.3t'"ation Conc~~C'atlon Ac~~ptable 

) YIN) 

y~ 5'7 5.7 
7b 7 • .-b 

-z9;,Lf -z~.l.J 
'-~ 7..., I Y.'Z.\ 
Yo? Lto-z_ 

L{. -z.... L-f' 'L 
II I ill 

Cf'?. Lj en,'-\ 
IO'L.f'J tow .......v 

lr~It-\ r»sri~\ 

6 llb-'-' \ IG v 


C..l4ttb1 ""Z..-l YCtD 

0~ c:;15200

vtL.,.l _y?,\ 
7, I 7. l 
2.,~ ?._..~ '- [/ 

. 

Nore:_____________________________________________ 
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Maximum 
Method Blank ID Analyle Concentration Associated Samples 

ICB/CCB Molybdenum 5.2 ug/L 101 O-MSP021-SD-001 
1010-MSP021-SD-002-1 
101 O-MSP020-SD-005 

PB (prep blank) 	 Calcium 2.7 ug/L All water samples in SDG 
Magnesium 0.7 ug/L K1011004 

ICB/CCB 	 Boron 3.5 ug/L All water samples in SDG 
Magnesium 	 0.5 ug/L K1011004 
Manganese 	 0.2 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

101 O-MSP021-SD-002-2 Antimony 6.4 mg/Kg 6.4U mg/Kg 
Molybdenum 3.0 mg/Kg 3.0J+ mg/Kg 

101 O-MSP021-SD-003 Antimony 9.7 mg/Kg 9.7U mg/Kg 

101 O-MSP021-SD-004 Antimony 9.7 mg/Kg 9.7U mg/Kg 

1010-MSP020-SD-001 Antimony 6.3 mg/Kg 6.3U mg/Kg 

101 O-MSP020-SD-002 Antimony 7.9 mg/Kg 7.9U mg/Kg 
Molybdenum 3.9 mg/Kg 3.9J+ mg/Kg 

101 0-MSP020-SD-003 Antimony 6.3 mg/Kg 6.3U mg/Kg 

101 O-MSP020-SD-004 Antimony 4.2 mg/Kg 4.2U mg/Kg 

1 010-MSP021-SD-001 Molybdenum 4.2 mg/Kg 4.2J+ mg/Kg 

101 0-MSP021-SD-002-1 Molybdenum 2.6 mg/Kg 2.6J+ mg/Kg 

No field blanks were identified in this SDG. 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for soils and 
sediments with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated 
Samples) Analyte 

MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

1010-MSP020-SD-005MS/MSD 
(All sediment samples in SDG 
K1011004) 

Antimony 

Chromium 

59.4 (75-125) 

-

60.4 (75-125) 

63.1 (75-125) 

-

-

J- (all detects) 
UJ (all non-detects) 

J- (all detects) 
UJ (all non-detects) 

A 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1 01 O-MSP020-SD-005) was greater than 4X the spike amount. 

VIII. ICP Serial Oilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 
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Mercury- Data Qualification Summary- SDG K1011004 

SDG Sample 

K1011004 1 010-MSP021-SD-001 
101 O-MSP021-SD-002-1 
101 O-MSP021-SD-002-2 
101 O-MSP021-SD-003 
101 O-MSP021-SD-004 
1010-MSP020-SD-001 
101 O-MSP020-SD-002 
101 O-MSP020-SD-003 
101 O-MSP020-SD-004 
101 O-MSP020-SD-005 

Ana lyle Flag AorP Reason 
Reason 
Code 

Antimony 

Chromium 

J- (all detects) 
UJ (all non-detects) 

J- (all detects) 
UJ (all non-detects) 

A Matrix spike/Matrix 
spike duplicates (%R) 

16 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1011004 

SDG Sample 

K1011004 101 O-MSP021-SD-002-2 

K1011004 101 O-MSP021-SD-003 

K1011004 1010-MSP021-SD-004 

K1011004 101 O-MSP020-SD-001 

K1011004 101 O-MSP020-SD-002 

K1011004 1010-MSP020-SD-003 

K1011004 101 O-MSP020-SD-004 

K1011004 101 O-MSP021-SD-001 

. 
K1011004 1 010-MSP021-SD-002-1 

Modified Final 
Analyte Concentration AorP Code 

Antimony 6.4U mg/Kg A 10 
Molybdenum 3.0J+ mg/Kg 

Antimony 9.7U mg/Kg A 10 

Antimony 9.7U mg/Kg A 10 

Antimony 6.3U mg/Kg A 10 

Antimony 7.9U mg/Kg A 10 
Molybdenum 3.9J+ mg/Kg 

Antimony 6.3U mg/Kg A 10 

Antimony 4.2U mg/Kg A 10 

Molybdenum 4.2J+ mg/Kg A 10 

Molybdenum 2.6J+ mg/Kg A 10 

8V:\LOGIN\MWH\Monsanlo\24471B4A_mw4.doc 



Report# 24471C4a 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 17, 2010 

Matrix: Soii/SedimenVWater 

Parameters: Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011005 

Sample Identification Collection Date Laboratory Identification 
1010-MSP016-SD-001 09/30/10 K1 011005-003 

101 O-MSP016-SD-002 09/30/10 K1011005-004 

101 O-MSP016-SD-003 09/30/10 K1 011005-005 


101 O-MSP016-SD-004-1 09/30/10 K1 011005-006 

101 O-MSP016-SD-004-2 09/30/10 K1011005-007 

101 O-MST053-SD-001 10/03/10 K1 011005-010 

101 O-MST053-SD-002 10/03/10 K1 011005-011 

101 O-MST053-RS-001 10/03/10 K1 011005-012 

101 O-MST053-RS-002 10/03/10 K1 011005-013 


101 O-MST2758-SD-001 10/01/10 K1 011005-016 

101 O-MST2758-RS-001 10/01/10 K1 011005-017 

101 O-MST2758-RS-002 10/01/10 K1 011005-018 

101 O-MST275A-SD-001 10/01/10 K1 011005-021 

101 O-MST275A-RS-001 10/01/10 K1 011005-022 

101 O-MST275A-RS-002 10/01/10 K1011005-023 


1010-SWMSP016-F 09/30/10 K1 011005-001 

101 O-SWMST053-F 10/03/10 K1 011005-008 


101 O-SWMST2758-F 10/01/10 K1011005-014 

101 O-SWMST275A-F 10/01/10 K1011005-019 


101 O-MSP016-SD-003MS 09/30/10 K1 011 005-005MS 

101 O-MSP016-SD-003MSD 09/30/10 K1 011 005-005MSD 
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Introduction 

This data review covers 6 soil samples, 11 sediment samples, and 4 water samples listed 
on the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Calcium, Chromium, Copper, Magnesium, 
Manganese, Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 L()w-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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· I{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Only 
undetected data, or values< 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

• 
Maximum 

Method Blank ID Analyte Concentration Associated Samples 

PB (prep blank) Vanadium 0.7 mg/Kg All soil and sediment samples in 
Zinc 0.3 mg/Kg SDG K1011005 

ICB/CCB 	 Copper 3.4 ug/L All soil and sediment samples in 
Manganese 0.6 ug/L SDG K1011005 
Molybdenum 5.9 ug/L 

ICB/CCB Antimony 16 ug/L 	 101 O-MSP016-SD-001 
101 O-MSP016-SD-002 
1010-MSP016-SD-003 
101 O-MSP016-SD-004-1 
101 O-MSP016-SD-004-2 
101 O-MST053-SD-001 
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Maximum 
Method Blank ID Analyte Concentration Associated Samples 

ICB/CCB Vanadium 5 ug/L 1010-MST053-SD-002 
101 O-MST053-RS-001 
101 O-MST053-RS-002 
101 O-MST275B-SD-001 
101 O-MST2758-RS-001 
101 O-MST275B-RS-002 
101 O-MST275A-SD-001 
1010-MST275A-RS-001 
1010-MST275A-RS-002 

PB (prep blank) 	 Calcium 2.7 ug/L All water samples in SDG 
Magnesium 0.7 ug/L K1011005 
Manganese 0.30 ug/L 

ICB/CCB 	 Boron 3.5 ug/L All water samples in SDG 
Magnesium 0.9 ug/L K1011005 
Manganese 0.2 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyle Concentration Concentration 

101 O-MSP016-SD-001 	 Molybdenum 1.7mg/Kg 1.7U mg/Kg 
Antimony 7.4 mg/Kg 7.4U mg/Kg 

101 O-MSP016-SD-002 	 Molybdenum 2.9 mg/Kg 2.9J+ mg/Kg 
Antimony 4.7 mg/Kg 4.7U mg/Kg 

101 O-MSP016-SD-003 	 Molybdenum 5.0 mg/Kg S.OJ+ mg!Kg 
Antimony 9.5 mg/Kg . 9.5U mg/Kg 

1 010-MSP016-SD-004-1 	 Molybdenum 1.6 mg/Kg 1.6U mg/Kg 
Antimony 5.4 mg/Kg 5.4U mg/Kg 

101 O-MSP016-SD-004-2 	 Molybdenum 1.2 mg/Kg 1.2U mg/Kg 
Antir:nony 4.7 mg/Kg 4.7U mg/Kg 

101 O-MST053-SD-001 	 Antimony 4.2 mg/Kg 4.2U mg/Kg 

1010-MST2758-SD-001 	 Molybdenum 0.5 mg/Kg 0.5U mg/Kg 

1010-MST2758-RS-001 	 Molybdenum 0.6 mg/Kg 0.6U mg/Kg 

1010-MST275A-SD-001 	 Molybdenum 0.8 mg/Kg 0.8U mg/Kg 

1010-MST275A-RS-001 	 Molybdenum 1.3 mg/Kg 1.3U mg/Kg 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-MST275A-RS-002 Molybdenum 1.1 mg/Kg 1.1U mg/Kg 

1010-SWMSP016-F Boron 	 8.4 ug/L 8.4U ug/L 

1010-SWMST053-F Boron 	 14.6 ug/L 14.6J+ ug/L 

Samples 101 0-ER-SD-02-U, 101 0-ER-RS-01 U, and 101 0-ER-RS-SD-03-U (all from SDG 
K1 011 007) were identified as equipment blanks. No metal contaminants were found in 
these blanks with the following exceptions: 

Sampling 
Equipment Blank ID Date Analyte Concentration Associated Samples 

1010-ER-SD-02-U 9/30/10 	 Boron 6.0 ug/L 101 O-MSP016-SD-001 
Manganese 0.4 ug/L 1 010-MSP016-SD-002 
Zinc 1.2 ug/L 101O-MSP016-SD-003 
Chromium 0.43 ug/L 1010-MSP016-SD-004-1 
Copper 0.68 ug/L 1010-MSP016-SD-004-2 
Nickel 0.09 ug/L 
Vanadium 0.09 ug/L 

101 0-ER-RS-01-U 10/1/10 	 Boron 4.5 ug/L 101 O-MST2758-RS-001 
Manganese 4.5 ug/L 101 O-MST2758-RS-002 
Zinc 2.2 ug/L 1010-MST275A-RS-001 
Chromium 0.59 ug/L 1010-MST275A-RS-002 
Copper 1.04 ug/L 
Nickel 0.96 ug/L 
Vanadium 0.23 ug/L 

1 010-ER-RS-SD-03-U 10/3/10 	 Manganese 1.2 ug/L 1010-MST053-SD-001 
Zinc 1.8 ug/L 101 O-MST053-SD-002 
Chromium 0.52 ug/L 
Copper 0.79 ug/L 
Nickel 0.47 ug/L 
Vanadium 0.15ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

IV. ICP Interference Check Sample {ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x Rl, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for soils and 
sediments. 

Chromium, Vanadium, and Zinc results were outside the QC limits; results were not 
qualified since the original sample (1 01 O-MSP016-SD-003) was greater than 4X the spike 
amount. 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1 01 O-SWMSP021-F-01) was greater than 4X the spike amount. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

Boron and Zinc results were outside the QC limits; data were not qualified since the 
concentration was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 
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X{a). Sample Result Verification 

All sample result verifications were acceptable. 

X{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011005 

SDG 

K1011005 

Sample 

101 O-MSP016-SD-001 

Analyte 

Molybdenum 
Antimony 

Modified Final 
Concentration 

1.7U mg/Kg 
7.4U mg/Kg 

AorP 

A 

Code 

10 

K1011005 1010-MSP016-SD-002 Molybdenum 
Antimony 

2.9J+ mg/Kg 
4.7U mg/Kg 

A 10 

K1011005 101 O-MSP016-SD-003 Molybdenum 
Antimony 

5.0J+mg/Kg 
9.5U mg/Kg 

A 10 

K1011005 101 O-MSP016-SD-004-1 Molybdenum 
Antimony 

1.6U mg/Kg 
5.4U mg/Kg 

A 10 

K1011005 101 O-MSP016-SD-004-2 Molybdenum 
Antimony 

1.2U mg/Kg 
4.7U mg/Kg 

A 10 

K1011005 1010-MST053-SD-001 Antimony 4.2U mg/Kg A 10 

K1011005 1010-MST275B-SD-001 Molybdenum 0.5U mg/Kg A 10 

K1011005 101 O-MST275B-RS-001 Molybdenum 0.6U mg/Kg A 10 

K1011005 101 O-MST275A-SD-001 Molybdenum 0.8U mg/Kg A 10 

K1011005 101 O-MST275A-RS-001 Molybdenum 1.3U mg/Kg A 10 

K1011005 101 0-MST275A-RS-002 Molybdenum 1.1U mg/Kg A 10 

K1011005 101O-SWMSP016-F Boron 8.4U ug/L A 10 

K1011005 101 O-SWMST053-F Boron 14.6J+ ug/L A 10 

Metals- Field Blank Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2;,:,4t:t4!_71,_,C,4:g_a___ VALIDATION COMPLETENESS WORKSHEET 	 Date: I Z.-1'?>- rD 
SDG #:_---'K"-1,_,0'-'-1-"10"'0"'5'-------,-,.. Level Ill Page:~of_)_ 
Laboratory: Columbia Analytical Services Reviewer: c[L. 

2nd Reviewer: lc--= 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation "findings are noted in attached 
validation findings worksheets. 

I I llalidaticn a[ea I I Comments 	 I 
I. Technical holding times -A Samplino dates: 	 tf/?o~ L6l"?:>/16 

II. Calibration 0 
swIll. Blanks 

IV. ICP Interference Check Samole (ICS)_ Analysis 0 
v. Matrix Spike Analysis 	 ISW '0\S/0 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) A LC'J LC5 - '::>~{"' \ 
VIII. Internal Standard (ICP-MS) 	 N NC)+ Jt:: .:.1-?d 

J._____IX. Furnace Atomic Absorption QC N 
X. ICP Serial Dilution NA) 

' ....,~ 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duj)licates 	 _A( 
XIV. 	 Field Blanks VA/ 1~:::. I Olo~&y<;;o-ocLJ \olo- '£«~·/JI-ll IOtr~-~-6--u 

D=Duplicate CSQ6: 'A \O\IOO":)JNote: 	 A= Acceptable NO = No compounds detected 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~\tt.e.M- (715; 1/wo..~ 

1 . 1010-MSP016-SD-001 Setl 11 101 O-MST275B-RS-001 s 21 1 010-MSP016-SD-003MSD ~ 

2 101 O-MSP016-SD-002 12 1010-MST275B-RS-002 \! 22 32 


3 101 0-MSP016-SD-003 13 101 O-MST275A-SD-001 SG:I 23 33 


4 101 O-MSP016-SD-004-1 14 1010-MST275A-RS-001 < 24 34 


5 101 O-MSP016-SD-004-2 15 101 0-MST275A-RS-002 ,\ 25 35 


6 1010-MST053-SD-001 16 1010-SWMSP016-F l-c~ 26 36 


7 101 O-MST053-SD-002 17 101 O-SWMST053-F 27 37
--'~--' 

8 101 O-MST053-RS-001 _S 18 101 O-SWMST275B-F 28 38 


9 101 O-MST053-RS-002 19 1010-SWMST275A-F " 29 39
_J_ 
10 101 O-MST275B-SD-001 ')eO 20 101 O-MSP016-SD-003MS _ ')tJI. 30 40 

Notes:___________________________________ 

24471 C4aW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_/_ot_l_ 


Sample Specific Element Reference Reviewer: cR 

2nd reviewer: .~ 

All circled elements are applicable to each sample. 

ID Motrlv . '. tITALi 

I~ I~ AI,CSB\ As, Ba, Be, Cd, CafCC\Co,[c'U) Fe, Pb, MQ,{Mr;) HQ,{NiJK, Se, AQ, Na, TI~.Jv1of~ Si, CN·, 

1.&-\ct A~. As, Ba, Be, Cd,~ ~r, Co, Cu, Fe, Pb,lMd, M~ Ho, Ni, K, Se, Ag, Na, T1. V~~Si. CN·, 
~ 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mn, Mn, HQ, Ni, K. Se, AQ, Na, Tl, V, Zn, Mo. B, Si, CN·, 

&o 7t11J. Al{st). As, Ba, Be, Cd, Ca,tef\ Co,/(';i), Fe, Pb, MQ,t1iili'\, Ho,tNU K, Se, Ao, Na, TI,6/~Zn, Mo, B1 Si, CN·, 

AI. Sb. As. Ba. Be. Cd. Ca. Cr, Co. Cu. Fe, Pb. Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl. V. Zn, Mo, B, Si, eN·, 

AI. Sb. As, Ba, Be, Cd. Ca, Cr, Co. Cu. Fe. Pb, Mo, Mn, Ho, Ni, K, Se, Aq, Na, Tl, V. Zn, Mo. B. Si, CN·. 

AI, Sb, As. Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma. Mn, Ha, Ni, K, Se. Ag, Na. Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Sa. Be, Cd. Ca. Cr, Co. Cu, Fe, Pb, Mn, Mn, HQ, Ni, K, Se, AQ, Na. Tl, V, Zn, Mo. B. Si. CN·. 

AI. Sb. As. Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Ma, Mn, Ha, Ni, K. Se. Ag, Na. Tl, V, Zn. Mo, B, Si, CN·, 

AI. Sb, As, Sa, Be. Cd, Ca. Cr. Co, Cu. Fe, Pb. Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K. Se. AQ, Na, Tl, V, Zn. Mo. 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb. Mo, Mn, Ha, Ni, K, Se, Ag. Na, Tl. V, Zn, Mo. B. Si. CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Ma, Mn. HQ, Ni, K, Se, AQ, Na. Tl. V, Zn, Mo, 8, Si. eN·, 

AI. Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb. Ma, Mn, Ho, Ni. K, Se, Ag, Na, Tl, V, Zn. Mo, 8, Si, CN·, 

AI. Sb, As, Sa. Be, Cd. Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn. Mo. B. Si, CN·, 

AI, Sb. As. Sa. Be, Cd. Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni, K, Se, Ag. Na, Tl, V. Zn. Mo, 6, Si. CN·. 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb. Mo. Mn, Ha. Ni. K, Se. AQ. Na. Tl. V. Zn. Mo. 8, Si. CN·, 

AI, Sb. As, Ba. Be. Cd. Ca, Cr, Co, Cu, Fe. Pb, Mo. Mn. Ho, Ni, K, Se, ~fh Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Sa, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb. Mo. Mn. Ha, Ni, K, Se. Aa. Na, Tl, V. Zn, Mo, 8, Si. CN·. 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb. Ma, Mn, Ha, Ni. K, Se. Ag, Na, Tl, V, Zn, Mo, B. Si. CN·. 

AI. Sb, As, Sa. Be. Cd. Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K. Se. AQ, Na. Tl. V, Zn, Mo, 8, Si, CN·, 

AI. Sb, As, Ba. Be, Cd. Ca, Cr. Co, Cu, Fe, Pb. Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI. Sb. As. Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni. K, Se. AQ, Na. Tl, V, Zn, Mo, B. Si, CN·. 

AI. Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K. Se. Ag, Na, Tl, V, Zn, Mo, B, Si. CN·, .. 
ICP AI, Sb, As, Ba. Be, Cd, Ca, Cr,·co. Cu, Fe, Pb, MQ, Mn, Ho. Ni, K. Se. AQ, Na, Tl, V, Zn. Mo, B, Si, CN·. 


ICP-MS AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe. Pb, Mo. Mn, Ho, Ni, K, Se. Ag, Na. Tl. V, Zn, Mo. B. Si. CN·, 


lr:;C'AA 01 <:h A, Ro Ro rA C'o r, C'n r, i=o Dh "" "" Wn "; I<' "' A, "' Ti \1 7n "' D '" r"· 

Comments: Mercury by CVAA if performed 

ELEMENTSA 
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LDC #: 24471C4a VALIDATION FINDINGS WORKSHEET Page:l__otL 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:~ 

METHOD: Trace metals (EPA SW 864 Method 601 OB/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: ~ 
Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: All Sediment and Soil Reason Code: 10 

Analyte Maximum Maximum Maximum Action 
PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) I 
Cu 3.4 3.4 

Mn 0.6 0.6 

Mo 5.9 5.9 

v 0.7 3.5 

Zn 0.3 1.5 

VCIIII •.UO:;: VVIII.<CIIUGIUVII Ullll;:,, UIIIG;:,;:, VliiCIYYI;:)C ILUICU. Ill /1'\. 

I I 
Analyte Maximum Maximum Maximum IAction 

PB' PB' ICB/CCB' Limit 
(mg/Kg) (ug/L) · (ug/L) 

16 16lsb II II II II II 
s leG -- ••• •• •• 1 • ...h . ... -·-·--·d 1/K•-·. ·r-· '" "~ 

'· · I 
Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
(mg/Kg) (ug/L) (ug/L) 

5 5lv II II II II 
Sample Concentration units, unless otherwise noted: ug/L 

I I 
Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
(mg/Kg) (ug/L) (ug/L) I 

B 3.5 17.5 


Ca 2.7 13.5 


Mg 0.7 0.9 4.5 


Mn 0.30 0.2 1.5 


1 2 3 

I I I 

1.7 2.9 J+ 5.0 J+ 

r\;:);:!UVICIIVU UCIIIIJJIC;:,. L-V 

1 2 3 

I I I 
7.4 4.7 9.5I I I 

A• -- UlllfJI\"'""' 7-15...... . .. dS I-, 

Qua~~ers I I I 
I I I 

Associated Samples: All Water 

16 17 

I I I 
8.4 14.6 J+ 

4 

I 
5 

I 
10 

1.6 1.2 0.5 

1'\CGI.:::OUII VUUC. IV 

4 

5.4 

I 
5 

I 
I 4.7 I 

RI""'"".... '-'' I Code: 10 . . 

6 

4.2 

I 
I 

Reason Code: 1 0 

I 
I 

I I 

11 13 14 15 

I I I I I 


0.6 0.8 1.3 e:s-U 

I I I I I 

I I I I I 


I I I I I 

I I I I I 

I I I I I 


Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471C4a VALIDATION FINDINGS WORKSHEET Page:l_ot L 
Field Blanks Reviewer: c(L 

2nd Reviewer: (c...__ 

ETHOD: Trace Metals (EPA SW846 601 0817000) 
''~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 

· Blank units: ugll Associated sample units: mgiKg 
Samolina date: 913011 0 Soil factor aoolied 100" 
t-1e1a manK wpe: (circle one) t-1e1a tlJanK 1 Kmsare I Other: lt:tl I AssocJarea ;:,amp1es: ·1-o 

~ 

Analyte Blank ID Sample Identification 

101 0-ER-SD-02-U Action No Qualifiers 

Level 


B 6.0 0.6 


Mn 0.4 0.04 


Zn 1.2 0.12 


Cr (by 6020) 0.43 0.043 


Cu (bv 6020) 0.68 0.068 


Ni (by 6020) 0.09 0.009 


v (by 6020) 0,09 0.009 

Blank units: uqll Associated sample units: maiKo 

1te: 10, '' , .... d 100x 


t-1e1a PlanK t pe: (circle one) t-1e1a tlJanK 1 Kinsale I Other: ( t:ti I AssocJarea ;:,amp1es: n ·1L '14 ·1o 

~ 

Analyte Blank ID Sample Identification 

101 0-ER-RS-01-U Action No Qualifiers 

Level 


B 4.5 0.45 


Mn 4.5 0.45 


Zn 2.2 0.22 


Cr (by 6020) 0.59 0.059 


Cu (bv 6020) 1.04 0.104 


Ni (by 6020) 0.96 0.096 


v (by 6020) 0.23 0.023 
-

24471 C4afb.wpd 



'L- 2_ 
LDC#: 24471C4a VALIDATION FINDINGS WORKSHEET Page:_of 

Field Blanks Reviewer. a;:::::
2nd Reviewer: b.

ETHOD: Trace Metals (EPA SW846 601 0817000) 
N NIA Were field blanks identified in this SDG? 

Y }N NIA Were target analytes detected in the field blanks? 
::;> 

Blank units: ugll Associated sample units: mgiKg 
Sampling date: 1013110 Soil factor applied 1OOx-
Field blank pe: (circle one) Field Blank I Rinsate I Othe~{EB Associated Samples: 6 7 

Analyte Blank ID Sample Identification 

1 010-ER-SD-03-U Action No Qualifiers 
. Level 


Mn 1.2 0.12 


Zn 1.8 0.18 


Cr (by 6020) 0.52 0.052 


Cu (by 6020) 0.79 0.079 


Ni (by 6020) 0.47 0.047 


v (by 6020) 0.15 0.015 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


24471C4afb.wpd 



Loc #: '1>-lY./1c__Ycz VALIDATION FINDINGS WORKSHEET Page:_l_of_\_ 

Matrix Spike/Matrix Spike Duplicates Reviewer: cc2..
2nd Reviewer: '--=.. 

9 
.._ 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". · . 
(~ Was a matrix spike analyzed for each matrix in this SDG? 
-~ Were matrix spike percent recoveries (%R) within the control limits 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. Q N N/A Were all duplicate ~ample relative percent differences (RPD) .": 20% for water samples and .<035% for soil samples? 

~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
.,o,..o., 1n .. ...MotM """' " . ....' '" 
ZDI'"L\ sec\ C{- r:;..,q,t) l-7,10, \~ /1JoQla I (?L\')(.J ' 

\) '?)1(' '?... / 

-zx, P,t .n I,J' 

' 
\OIO·s.Jrt'~!W-f:- ?:h LV tii'O.Q Go.O -f1- I\ I A..b."\87 /1b Cl~e I r-; LVcJ~ 

~ 

Comments:-----------------------------------------------------------------------------------------------------------------

MSD.4SW 



. LDC#: t__\...\..1-lL\Lt{o..._ VALIDATION FINDINGS WORKSHEET Page:'\__ of_l_ 

ICP Serial Dilution Reviewer: cfZ. 
2nd Reviewer: 1c::,... 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
V N N/A If ana lyle concentrations were >SOX the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 

y N diifA' V VVI o;;:;; Jo;;;a,.on •• ulaLt::U I l::l.;:)UHO:. av~..ot::PtaUit:;! >...n:;;c L.t:::Vt:a IV r\t:::O.....CliUUidUUII V VVIl\:::OIIt:a::a lVI I t;;:I,Cli\.,;UidlLUII:::.. 

I# not• .on M, ;,h A ,;,n; "" '" ~., "-n 11 '""•' 

~ Sed Me !6.0 ~-/ .lO \~ A.Jo 0 1a \ {'-50..c MOL) 
\ l / 

l0\0-XJrl'j)\'~l-f '()\ vv "?.£\ 100 .A-t\_ LJ::t-te'l ,J_ ~ 

.-

Comments:____________________________________~-----------------------------------------------------------------------
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Report# 24471 D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST277 A-SD-001 
101 O-MST277 A-RS-001 
1010-MST277A-RS-002 · 
101 O-MST2778-SD-001 
101 O-MST2778-RS-001 
101 O-MST2778-RS-002 
101 O-MST066-SD-001-1 
1 010-MST066-SD-001-2 
101 O-MST066-RS-001-1 
101 O-MST066-RS-001-2 
101 O-MST066-RS-002 
101 O-SWMST066-F-1 
101 O-SWMST066-F-2 

101 O-MST277 A-SD-001 MS 
101 O-MST277 A-SD-001 MSD 

Monsanto, P4 Production LLC 


December 20, 2010 


Soii/SedimenUWater 


Metals by ICP SW 846 Method 60108 


Stage 28 


Columbia Analytical Services, Inc. 


K1011006 

Collection Date 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 

Laboratory Identification 
K1 011006-001 

K1 011006-002 

K1 011006-003 

K1 011006-004 

K1 011006-005 

K1011006-006 

K1 011006-011 

K1011006-012 


. K1 011006-013 

K1011006-014 

K1011006-015 

K1011006-007 

K1011006-009 


K1 011006-001 MS 

K1 011006-001 MSD 


1
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Introduction 

This data review covers 7 soil samples, 6 sediment samples, and 2 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Calcium, Chromium, Copper, Magnesium, 
Manganese, Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 . Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements w~re met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification {LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Only 
undetected data, or values < 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Maximum 
Method Blank ID Analyte Concentration Associated Samples 

PB (prep blank) Chromium 0.5 mg/Kg All soil and sediment samples in 
Vanadium 0.6 mg/Kg SDG K1011006 
Zinc 0.4 mg/Kg 

ICB/CCB Copper 3.4 ug/L All soil and sediment samples in 
SDG K1011006 

4V:\LOGIN\MWH\Monsanto\24471 D4A_mw3.doc 



Maximum 
Method Blank ID Analyte Concentration Associated Samples 

ICB/CCB 	 Molybdenum 5.8 ug/L 101 O-MST277 A-RS-001 
Manganese 0.9 ug/L 101 O-MST277 A-RS-002 
Vanadium 6 ug/L 101 O-MST277B-SD-001 

1 010-MST277B-RS-001 
1010-MST277B-RS-002 
1010-MST066-SD-001-1 
1010-MST066-SD-001-2 
101 O-MST066-RS-001-1 
1010-MST066-RS-001-2 
101 O-MST066-RS-002 

ICB/CCB 	 Molybdenum 6.4 ug/L 1 O-MST277 A-SD-001 
Manganese 0.8 ug/L 
Vanadium 5 ug/L 

PB (prep blank) 	 Calcium 2.7 ug/L All water samples in SDG 
Magnesium 0.7 ug/L K1011006 
Manganese 0.30 ug/L 

ICB/CCB 	 Boron 3.5 ug/L All water samples in SDG 
Calcium 3.1 ug/L K1011006 
Magnesium 1.7ug/L 
Manganese 0.4 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

101 O-MST277A-RS-001 Molybdenum 0.6 mg/Kg 0.6U mg/Kg 

101 O-MST277B-SD-001 Molybdenum 1.3 mg/Kg 1.3U mg/Kg 

1010-MST277B-RS-001 Molybdenum 1.3 mg/Kg 1.3U mg/Kg 

101 O-MST277B-RS-002 Molybdenum 1.5 mg/Kg 1.5U mg/Kg 

1010-MST066-RS-001-1 Molybdenum 0.9 mg/Kg 0.9U mg/Kg 

101 O-MST066-RS-001-2 Molybdenum 2.5 mg/Kg 2.5J+ mg/Kg 

101 O-MST066-RS-002 Molybdenum 0.9 mg/Kg 0.9U mg/Kg 

1 010-MST277A-SD-001 Molybdenum 1.5 mg/Kg 1.5U mg/Kg 
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Sample 1010-ER-SD-03-U (from SDG K1011007) was identified as an equipment blank. 
No metal contaminants were found in this blank with the following exceptions: 

Sampling 
Equipment Blank ID Date Ana lyle Concentration Associated Samples 

101 0-ER-SD-03-U 10/3/10 Manganese 1.2 ug/L 101 O-MST277 A-SD-001 
Zinc 1.8 ug/L 1010-MST277B-SD-001 
Chromium 0.52 ug/L 101 O-MST066-SD-001-1 
Copper 0.79 ug/L 101 O-MST066-SD-001-2 
Nickel 0.47 ug/L 
Vanadium 0.15 ug/L 

Sample concentrations were compared tci concentrations detected in the field blanks. No 
samples were qualified. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were. reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for soils and 
sediments with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 
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Spike ID 
(Associated 

Samples) Analvte 
MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 O-MST277A-SD-001 MS/MSD 
(All sediment samples in SDG 
44433) 

Antimony 39.4 (75-125) 40.4 (75-125) - J- (all detects) 
UJ (all non-detects) 

A 

101 O-MST277 A-50-001 MS/MSD Manganese - 153.5 (75-125) - J+ (all detects) A 
(All sediment samples in SDG 
44433) 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1 01 O-SWMSP021-F-01) was greater than 4X the spike amount. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

Boron Copper, Nickel, and Zinc results were outside the QC limits; data were not qualified 
since the concentration was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals -Data Qualification Summary- SDG K1 011006 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011006 	 101 O-MST277A-SD-001 Antimony J- (all detects) A Matrix spike/Matrix 16 
101 O-MST277A-RS-001 UJ (all non~detects) spike duplicate (%R) 
101 O-MST277 A-RS-002 
101 O-MST277B-SD-001 
1010-MST277B-RS-001 
1010-MST277B-RS-002 
101 O-MST066-SD-001-1 
1 010-MST066-SD-001-2 
101 O-MST066-RS-001-1 
101 O-MST066-RS-001-2 
101 O-MST066-RS-002 

K1011006 	 101 O-MST277 A-SD-001 Manganese J+ (all detects) A Matrix spike/Matrix 16 
101 O-MST277 A-RS-001 spike duplicate (%R) 
101 O-MST277A-RS-002 
101 O-MST277B-SD-001 
101 O-MST277B-RS-001 
101 O-MST277B-RS-002 
101 O-MST066-SD-001-1 
101 O-MST066-SD-001-2 
1010-MST066-RS-001-1 
101 O-MST066-RS-001-2 
101 O-MST066-RS-002 

Metals - Laboratory Blank Data Qualification Summary- SDG K1 011006 

Modified Final 
SDG Sample Analyte Concentration AorP Code 

K1011006 	 Molybdenum 0.6U mg/Kg A 101 010-MST277A-RS-001 

K1011006 101 O-MST277B-SD-001 Molybdenum 	 1.3U mg/Kg A 10 

K1011006 1 010-MST277B-RS-001 Molybdenum 	 1.3U mg/Kg A 10 

K1011006 101 O-MST277B-RS-002 Molybdenum 	 1.5U mg/Kg A 10 

K1011006 101 O-MST066-RS-001-1 Molybdenum 	 0.9U mg/Kg A 10 

K1011006 101 0-MSTOSS-RS-001-2 Molybdenum 	 2.5J+ mg/Kg A 10 

K1011006 101 O-MST066-RS-002 Molybdenum 	 0.9U mg/Kg A 10 

K1011006 1 010-MST277 A-SD-001 Molybdenum 	 1.5U mg/Kg A 10 

Metals- Field Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 
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LDC #:__2,.4:c:4'-'7_,_1""D24a"----- VALIDATION COMPLETENESS WORKSHEET Date: t'Z;l'S-10 
SDG #:_-'K'::-1'-'0'-'1-'-10,.,0'-"6'-::-----:-:-: Level Ill Page:_!ofj_ 
Laboratory: Columbia Analytical Services Reviewer: elL 

2nd Reviewer: , ~ 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Cammeots I 
I. 

II. 

Technical holding times 

Calibration 

~ 
f-1 

Sampling dates: L0{'?> /t 0 

Ill. Blanks 3L.J 
IV. ICP Interference Check Sample (ICS) Analysis A-
v. Matrix Spike Analysis fW 0\ '::>/ D 
VI. Duplicate Sample Analvsis N 
VII. Laboratory Control Samples (LCS) A LC':-> U-S-~~f{) 
VIII. Internal Standard (ICP-MS) N No.>ru c.~ l~7~ 
IX. Furnace Atomic Absorption QC N ' 

X. ICP Serial Dilution SvJ 
XI. 

XII. 

Sample Result Verification 

Overall Assessment of Data 

N 

fT -

XIII. Field Duplicates N I 

XIV. Field Blanks ~L--J ~-:. \ Ol 0- f:.(2, - StD-0~-() (\<\ 10\ \OO/l 

Note: 	 A= Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 	 ~-\<.11_c;e{};\~(-=:o· 
1010-MST277A-SD-001 ~ 11 101 O-MST066-RS-002 21 31 

2 1010-MST277A-RS-001 :5 12 101 O-SWMST066-F-1 IN 22 32 (!A3) 
3 101 O-MST277 A-RS-002 J.. 13 101O-SWMST066-F-2 ~ 23 33 

4 1010-MST277B-SD-001 :£4 14 1010-MST277A-SD-001MS 5€ l\.z4 34 

5 1010-MST277B-RS-001 ., 15 1010-MST277A-8D-001MSD .\_, 25 35 

6 1010-MST277B-RS-002 ..l.-- 16 26 36 

7 101 O-MST066-SD-001-1~ 17 27 37 

8 1010-MST066-SD-001-2 ..1.- 18 28 38 

9 101 O-MST066-RS-001-1 <) 19 29 39 

1 	 5 GlBv 

,l10 1010-MST066-RS-001-2 20 	 30 40 

Notes:______________________________________________________________________ 
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LDC # l-YH.rto-1 c._ VALIDATION FINDINGS WORKSHEET Page:_l_of_' 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: , c....- -

All circled elements are applicable to each sample. 

<>· -". rn ••· 

A~As, Ba, Be, Cd, C:;I!'Ci\l C;,~Fe, Pb, Mo.~ Hof'Nh K, Se, Ag, Na, Tl(v1~ ffi Si, cN·, 

AI~ As, Ba, Be, Cd,rc;I~, Co, Cu, Fe, Pb,~~Ha, Ni, K, Se, Aa, Na. Tl, v(znYMo ~)Si, CN', 
' ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

Al,(s'i:l. As, Ba, Be, Cd, Ca, @co,{C&, Fe, Pb, Mo!Mill, Ho,ii\JI, K, Se, Aa, Na, TI.W. Zn, Mo. B. Bi, CN·, 
......., v . 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma.' Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K; Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, ,O.g, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN', 

AI, Sb, As, Ba Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN·, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 8, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si; CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn. Ha, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo, 8, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe. Pb, Ma. Mn, Ha, Ni, K, Se. Ag, Na, Tl. V, Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co. Cu. Fe, Pb. Ma. Mn, Ha. Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb. As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI. Sb, As, Sa, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo, B, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, ·co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se. Ao, Na, Tl, V, Zn. Mo, B, Si. CN', 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb. Ma, Mn, Ha, Ni, K. Se. Ag, Na, Tl, V, Zn, Mo, B, Si, cN·, 

IGEAA " Ch A o- o. ,...,., ,..., r. l"n r. l=c Ph "' ... u. .,; "p • •.. Tl \1 .,, ... 0 "' ,... ••. 

Comments: Mercury by CV AA if performed 
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LDC #: 24471 D4a VALIDATION FINDINGS WORKSHEET Pageol_o;c
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: CfC 

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: ~ 
Sample Concentration units, unless otherwise noted: mq/Kq Associated Samples: All Sediment and Soil 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qu~i~ers I (mg/Kg) (ug/L) (ug/L) I l I I I I I I I 
Cr 0.5 2.5 

Cu 3.4 3.4 

v 0.6 3 

zn 0.4 2 
1 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 2-11 Reason Code: 10 

I I 
Analyte Maximum Maximum Maximum Action 2 4 5 6 9 10 11 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I I 

Mo 5.8 5.8 0.6 1.3 1.3 1.5 0.9 2.5 J+ 0.9 

Mn 0.9 0.9 

v 6 6 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 1 Reason Code: 10 

I I 
Analyte Maximum Maximum Maximum Action 1 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I I 

Mo 6.4 6.4 1.5 


Mn 0.8 0.8 


v 5 5 

'- 
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LDC #: 24471 04a VALIDATION FINDINGS WORKSHEET Page~ Z, 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer~ 

METHOD: Trace metals (EPA SW 864 Method 601 OB/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: f..,. 

s 'th ................................................. !-' ......... ...... -~·
leG ted /L A ted S AIIWat 

I 
~ 

I 
-···.-·- "'''""'""' "'u""'' 1 '"'' "'"'• ""' .,....,..,.., """''-'' ""'""'-' ''""'""'-'· 

Analyte Maximum Maximum Maximum Action 
PB' PB' ICB/CCB' I Qu~i~ers ILimit 

(mg/Kg) (ug/L) (ug/LI I I I I I I I I I 
B 3.5 17.5 

Ca 2.7 3.1 15.5 

Mg 0.7 1.7 8.5 

Mn 0.30 0.4 2 
- -

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471 D4a VALIDATION FINDINGS WORKSHEET Page:~of_\_ 

Field Blanks Reviewer: (Y(.__ 
2nd Reviewer: It----' 

THOD: Trace Metals (EPA SW846 601 OB/7000) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 

Blank units: ug/L Associated sample units: mg/Kg 
Samolinq date: 1 0/3/1 0 Soil factor aoolied 1 00 ' 
t-leiQ PlanK wpe: (circle one) r1e1a l:llanK 1 K!nsare I Other: { Ets ) Assoc1area ::>amples: 1 4 I ~ -Analyte Blank ID Sample Identification 

101 0-ER-SD-03-U Action No Qualifiers 

Level 


Mn 1.2 0.12 

Zn 1.8 0.18 

Cr (by 6020) 0.52 0.052 

Cu (bv 6020\ 0.79 0.079 

Ni (by 6020) 0.47 0.047 

v (by 6020) 0.15 0.015 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, 


-nun. 
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LDC #: (.>-\.L\1~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_1_of~ 
Reviewer: C(L. 

2nd Reviewer: I " 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

(f"lj3ase see qualifications below for all.questions answered ·:N·:-· N~t applicable questions are identified as "N/A". · . 
'0/ N N/A Was a matnx sprke analyzed for each matnx In thrs SDG? e 

v@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

t[::N N/A Were all duplicate sample relative percent differences (RPD) s 20% for water samples and .'035% for soil samples? 

~~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

~ >In Mot•lv 6nolvh ' ' I>Pn 11 lmit<\ 
 n ..... 

-~I'-\ II~ 	 ~ ~Cf,'i to-to y 0\\ Sech(('t;(rl s/Lnlf'.l ( lb) 
I"'\ '(I ...\._ -:\. .J ./-A J._\ '::>'3, " 	 ' 

' 

' 
! 

" 
lc:lD ~(/iZ. \- f~\ v C'«~ £6,,(\ G:Jf} 	 I-tt~LA.b..~ 11Jd Q\.lq \ ( 7 '-{X.) 

IIr:~.lo\\ .... A'-:1\ 	 

' 

II I I I I I - I r 	 I 

Comments:----------------------------------------------------------------------------------------------------~------------

MSD.4SW 



LDC #: 7>-\.4'7\<0io_ VALIDATION FINDINGS WORKSHEET Page\ of\ 
ICP Serial Dilution Reviewer: ({L" 

2nd Reviewer: Ln. 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ 

Y. N N/A 
YmN/A 
'!\, fill N/A 

LEV~!Q~
Y N N A Y¥VI!;i IVVQH..,I,.IIC:;H<,;;;U IV.;JUHV o;;;~,vvapiauo<;;: .._. ........ L..UVVI IV I ..UVc.lllJI•Uo;I~IV\1 YYVIn.;;I!IVI.:;>~ lVI ..........:;.IIV\,U<>'I~IVII.;I, 


... ,,,,l11 . nato nilut, n Somnlo In A •h .,., IUmlt<\ 

cn...l. (Z..., qI ~ A\\ Sedtfl\€fr\ ~ Na~. K'\ C<.b:Jt-l"".'U 
Cll ~S,-z... I 
Nl ?....:L. l \J.. J_' 

\Oif:Y~•:llWL-P till w '1.J\. IOU_ B \. \.. Wo-.-\-B"L · AhC )\A\ (_.L'-,0 25:. fVU..1\ 
L~\Ol\C()"'\'\ ...J 

. 

- ·-

Commenw:_____________________________________~-------------------------------------------------------------------
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Report# 24471 E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST067-SD-001-1 

101 0-M ST067 -RS-001-1 

101 O-MST067 -RS-002 

101 O-MST131-SD-001 

1 010-MST131-SD-002 

101 O-MST131-RS-001 

101 O-MST131-RS-002 


101 O-MST27 4A-S D-00 1 

101 O-MST274A-RS-001 

101 O-MST27 4A-RS-002 

101 O-MST2748-SD-001 

101 O-MST27 48-RS-001 

101 0-M ST27 48-RS-002 


101 O-SWMST131-F 

101 O-SWMST27 4A-F 

101 O-SWMST2748-F 


101 0-ER-SD-02-U 

101 0-ER-RS-01-U 

101 0-ER-RS-02-U 

101 0-ER-SD-03-U 


101 O-MST067-SD-001-1 MS 

1010-MST067-SD-001-1 MSD 


101 0-ER-SD-02-UMS 

101 0-ER-SD-02-UMSD 
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Monsanto, P4 Production LLC 

December 20, 2010 

Soil/Sediment/Water 

Metals by ICP SW 846 Method 60108 

Stage 28 

Columbia Analytical Services, Inc. 

K1 011007 

Collection Date 
10/03/10 
10/03/10 
10/03/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/01/10 
10/01/10 
9/30/10 
10/01/10 
10/02/10 
10/03/10 
10/03/10 
10/03/10 
10/02/10 
10/02/10 

1 

Laboratory Identification 
K1011007-001 

K1011007-002 

K1 011007-003 

K1011007-006 

K1011007-007 

K1011007-008 

K1011007-009 

K1011007-012 

K1011007-013 

K1 011007-014 

K1 011007-017 

K1011007-018 

K1011007-019 

K1011007-004 

K1011007-010 

K1011007-015 

K1011007-020 

K1011007-021 

K1011007-022 

K1011007-023 


K1011007-001MS 

K1011007-001 MSD 

K1011007-020MS 


K1011007-020MSD 




Introduction 

This data review covers 8 soil samples, 7 sediment samples, and 9 water samples listed 
on the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: · 

• 	 Method 601 OB ICP: Antimony, Boron, Calcium, Chromium, Copper, Magnesium, 
Manganese, Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) 
using the intent of the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (October 2004) as applicable to the method 
stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) 
or laboratory data package deliverables associated with this sampling event as 
specified in the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but 
reported sample quantitation limit. 

was not detected above the level of the 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies 
in meeting quality control criteria. The analyte may or may not be present in the 
sample. · 

UJ The analyte was analyzed for, but was not detected. The reported quantitation 
limit is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing· Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project 
SAP. 

The chain-of-cu~todies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and 
receipt. Any corrections preformed properly (i.e., crossed-out with a single line; 
correction visible, neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and 
soil (note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Magnesium and Vanadium. Only undetected data, or values < 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

PB (prep blank) Boron 2.3 ug/L All water samples in SDG 
K1011007 

ICB/CCB Manganese 0.2 ug/L 	 All water samples in SDG 
K1011007 

PB (prep blank) Magnesium 0.4 ug/L 	 101 O-SWMST131-F 
101 O-SWMST27 4A-F 
101 O-SWMST2748-F 
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Maximum 
Method Blank ID Analyte Concentration Associated Samples 

IC8/CC8 Magnesium 0.4 ug/L 	 1010-SWMST131-F 
101 O-SWMST27 4A-F 
101 O-SWMST2748-F 

IC8/CC8 Boron 4.7 ug/L 	 1010-SWMST131-F 
101 O-SWMST27 4A-F 
101 O-SWMST27 48-F 
1010-ER-SD-02-U 
101 0-ER-RS-01-U 
101 0-ER-RS-02-U 

IC8/CC8 Boron 7.3 ug/L 	 101 0-ER-SD-03-U 

IC8/CC8 	 Antimony 16 ug/L All soil and sediment samples in 
Boron 2.0 ug/L SDG K1011007 
Niobium 2.0 ug/L 

IC8/CC8 Molybdenum 3.8 ug/L 	 1 010-MST067-SD-001-1 
101 O-MST067-RS-001-1 
101 O-MST067 -RS-002 
1010-MST131-SD-001 
1010-MST131-SD-002 
1010-MST131-SD-001 

IC8/CC8 Molybdenum 4.9 ug/L 	 101 0-MST131-RS-002 
101 O-MST27 4A-SD-001 
101 O-MST27 4A-RS-001 
101 O-MST27 4A-RS-002 
101 O-MST27 48-SD-001 
101 O-MST27 48-RS-001 
101 O-MST27 48-RS-002 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs 
per the National Functional Guidelines (and associated field results between the MDL 
and RL were flagged as U at the detected values). No samples were qualified with the 
following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

101 O-MST067 -SD-001-1 Antimony 6.6 mg/Kg 6.6U mg/Kg 

101 0-MST067 -RS-001-1 Antimony 5.7 mg/Kg 5.7U mg/Kg 

101 O-MST067 -RS-002 Antimony 7.1 mg/Kg 7.1U mg/Kg 

101 O-MST131-SD-001 Antimony 12 mg/Kg 12J+ mg/Kg 
Molybdenum 	 1.0 mg/Kg 1.0U mg/Kg 

1010-MST131-SD-002 Antimony 	 6.1 mg/Kg 6.1U mg/Kg 
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Reported Modified Final 

Samole Anal vie Concentration Concentration 


1 010-MST131-RS-001 Antimony 11 mg/Kg 11J+ mg/Kg 


101 O-MST131-RS-002 Antimony 6.3 mg/Kg 6.3U mg/Kg 


1 010-MST274A-SD-001 	 Antimony 8.0 mg/Kg 8.0U mg/Kg 

Molybdenum 0.5 mg/Kg 0.5U mg/Kg 


1 010-MST274A-RS-001 	 Antimony 6.7 mg/Kg 6.7U mg/Kg 
Molybdenum 0.5 mg/Kg 0.5U mg/Kg 


101 O-MST27 4A-RS-002 Antimony 5.2 mg/Kg 5.2U mg/Kg 

Molybdenum 0.8 mg/Kg 0.8U mg/Kg 


. 

1010-MST2748-SD-001 	 Antimony 7.9 mg/Kg 7.9U mg/Kg 
Molybdenum 0.5 mg/Kg 0.5U mg/Kg 


101 O-MST2748-RS-001 Antimony 8.7 mg/Kg 8.7U mg/Kg 

Molybdenum 0.6 mg/Kg 0.6U mg/Kg 


101 O-MST2748-RS-002 Antimony 5.0 mg/Kg 5.0U mg/Kg 


1010-SWMST131-F Boron 22.5 ug/L 22.5J+ ug/L 


101 O-SWMST274A-F Boron 16.0 ug/L 16.0J+ ug/L 


101 O-SWMST2748-F Boron 15.3 ug/L 15.3J+ ug/L 


1010-ER-SD-02-U 	 Boron 6.0 ug/L 6.0U ug/L 

Manganese 0.4 ug/L 0.4U ug/L 


101 0-ER-RS-01-U Boron 4.5 ug/L 4.5U ug/L 


1010-ER-RS-02-U Boron 4.1 ug/L 4.1U ug/L 

Manganese 0.6 ug/L 0.6J+ ug/L 


Samples 101 0-ER-SD-02-U, 101 0-ER-RS-01-U, 101 0-ER-RS-02-U, and 101 0-ER-SD
03-U were identified as equipment blanks. No metal contaminants were found in these 
blanks with the following exceptions: 

Sampling 

Equipment Blank ID Date Analyte Concentration Associated Samples 


101 0-ER-SD-02-U 9/3010 	 Boron 6.0 ug/L No associated samples in 

Manganese 0.4 ug/L this SDG 

Zinc 1.2 ug/L 

Copper 0.68 ug/L 

Nickel 0.09 ug/L 


6V:\LOGIN\MWH\Monsanto\24471 E4A_mw3.doc 



Sampling 
Equipment Blank ID Date Analyte Concentration Associated Samples 

101 0-ER-RS-01-U 10/1/10 Boron 
Manganese 
Zinc 
Copper 
Nickel 

1 010-ER-RS-02-U 10/2110 Boron 
Manganese 
Zinc 
Copper 
Nickel 

1 010-ER-SD-03-U 10/3/10 Manganese 
Zinc 
Copper 
Nickel 

4.5 ug/L 
4.5 ug/L 
2.2 ug/L 
1.04 ug/L 
0.96 ug/L 

4.1 ug/L 
0.6 ug/L 
1.0 ug/L 

0.78 ug/L 
2.09 ug/L 

1.2 ug/L 
1.8 ug/L 

0.79 ug/L 
0.47 ug/L 

No associated samples in 
this SDG 

101 O-MST131-RS-001 
1010-MST131-RS-002 
101 O-MST27 4A-RS-001 
101 O-MST27 4A-RS-002 
101 O-MST27 48-RS-001 
101 O-MST27 48-RS-002 

101 O-MST067 -SD-001-1 

Sample concentrations were compared to concentrations detected in the field blanks. 
No samples were qualified. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted 
to be. at or near the mid-point of the calibration. Percent recoveries (%R) were within 
80-120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for sediment and soil. For low level results, <5 x RL, a difference of ± 1 x RL is 
allowed for water and ± 2 x RL for sediments and soils. 
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VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Spike amounts were reviewed and concentrations are noted to be 
at or near the mid-point of the calibration. Percent recoveries (%R) were within 75

.125% and relative percent differences (RPD) were within 20% limits for water and 35% 
limits for soils and sediments with the following exceptions (qualification applies only if 
the spike value X 4 > sample result): 

Spike ID 
(Associated 

Samples) Ana lyle 
MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 O-MST067 -SD-001-1 MS/MSD 
(All sediment samples in SDG 
K1011007) 

Antimony 38.8 (75-125) 40.4 (75-125) - J- (all detects) 
UJ (all non-detects) 

A 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
reporting limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyte %0 (Limits) Associated Samples Flag AorP 

101 O-MST067-SD-001-1 L Copper 13.4 (S10) 	 All sediment samples J (all detects) A 
in SDG K1011007 UJ (all non-detects) 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Control limit(s) were not 
established in the SAP since the average of the duplicate samples is used as the final. 
value for the field location. Results of field duplicate samples or other project samples 
were not qualified based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b}. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals -Data Qualification Summary- SDG K1 011007 

SDG Sample Analyte Flag AorP Reason 
Reason 

Code 

K1011007 101 O-MST067 -SD-001-1 
1010-MST131-SD-001 
101 O-MST131-SD-002 
101 O-MST27 4A-SD-001 
101 O-MST27 48-SD-001 

Antimony J- (all detects) 
UJ (all non-detects) 

A Matrix spike/Matrix 
spike duplicate 
(%R) 

16 

K1011007 101 O-MST067 -SD-001-1 
101 O-MST131-SD-001 
1010-MST131-SD-002 
101 O-MST27 4A-SD-001 
101 O-MST27 48-SD-001 

Copper J (all detects) 
UJ (all non-detects) 

A ICP serial dilution 
(%0) 

18 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011007 

SDG Sample Analyte 
Modified Final 
Concentration AorP Code 

K1011007 1 010-MST067-SD-001-1 Antimony 6.6U mg/Kg A 10 

K1011007 101 O-MST067 -RS-001-1 Antimony 5.7U mg/Kg A 10 

K1011007 101 O-MST067 -RS-002 Antimony 7.1U mg/Kg A 10 

K1011007 1010-MST131-SD-001 Antimony 
Molybdenum 

12J+ mg/Kg 
1.0U mg/Kg 

A 10 

K1011007 101 O-MST131-SD-002 Antimony 6.1U mg/Kg A 10 

K1011007 101 O-MST131-RS-001 Antimony 11J+ mg/Kg A 10 

K1011007 1010-MST131-RS-002 Antimony 6.3U mg/Kg A 10 

K1011007 101 O-MST27 4A-SD-001 Antimony 
Molybdenum 

· 8.0U mg/Kg 
0.5U mg/Kg 

A 10 

K1011007 1 010-MST274A-RS-001 Antimony 
Molybdenum · 

6.7U mg/Kg 
0.5U mg/Kg 

A 10 

K1011007 101 O-MST27 4A-RS-002 Antimony 
Molybdenum 

5.2U mg/Kg 
0.8U mg/Kg 

A 10 

K1011007 101 O-MST2748-SD-001 Antimony 
Molybdenum 

7.9U mg/Kg 
0.5U mg/Kg 

A 10 

K1011007 101 O-MST27 48-RS-001 Antimony 
Molybdenum 

8.7U mg/Kg 
0.6U mg/Kg 

A 10 
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Modified Final 
SDG Sample Analvte Concentration AorP Code 


K1011007 101O-MST27 48-RS-002 Antimony 5.0U mg/Kg A 10 


K1011007 1010-SWMST131-F Boron 22.5J+ ug/L A 10 


K1011007 101 O-SWMST27 4A-F Boron 16.0J+ ug/L A 10 


K1011007 101O-SWMST2748-F Boron 15.3J+ ug/L A 10 


K1011007 101 0-ER-SD-02-U Boron 6.0U ug/L A 10 


K1011007 1010-ER-SD-02-U Manganese 0.4U ug/L A 11 


K1011007 1010-ER-RS-01-U Boron 4.5U ug/L A 10 


K1011007 101 0-ER-RS-02-U Boron 4.1U ug/L A 10 


K1011007 101 0-ER-RS-02-U Manganese 0.6J+ ug/L A 11 


Metals - Field Blank Data Qualification Summary - SDG K1 011007 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2,4""47,__1'-"E""4"-a___ VALIDATION COMPLETENESS WORKSHEET Date: 12..-i1-/() 
SDG #:__K"'1'-'0'-'1_,_10"'-'0<!7-,---,-., Level Ill Page:..LofL 
Laboratory: Columbia Analytical Services Reviewer: QL__ 

2nd Reviewer: '1'.--
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Comments 	 I 
I. Technical holding times 	 .f1 Sampling dates: 1 ,...J' -~ Uf\ Cf/'YJ ~ tofsfiO 
II. Calibration ISt.J 
Ill. Blanks 1?-:i..J 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Matrix Spike Analysis 	 '~ f'(\~/D 

;VVI. Duplicate Sample Analysis 

VII. Laboratory Control Samples (LCS)_ Pr L-CS LCS.:-S~ '(Y) 
VIII. Internal Standard (ICP-MS) 	 f\1 I/UCYt u~: ,,1..~ 
IX. Furnace Atomic Absorption QC 	 rJ ,.l_ 

X. ICP Serial Dilution C,w 
XI. Sample Result Verification 	 N 

A,XII. Overall Assessment of Data 

XIII. Field Duplicates 	 N\ 
XIV. Field Blanks 	 r51J ~~"'" 1'1.~ \CJ w 

Note: 	 A= Acceptable NO = No compounds detected 0 = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

ValidatedSamples 'Secti~/So:/(LJo,_te.fl,___ 

1 1010-MST067-SD-001-1 ~ 11 1010-MST274B-SD-001 ')eA 21 101 O-MST067-SD-001-1 MS')'( r?1 f<>0vJ 
2 101 O-MST067 -RS-001-1 s 12 101 O-MST274B-RS-001 s 22 101 O-MST067-SD-001-1 MSD l.l2 <9-(.)') 
3 101 O-MST067-RS-002 J. 13 101 O-MST27 4B-RS-002 -1. 23 101 0-ER-SD-02-UMS "' 33 

4 101 O-MST131-SD-001 'Sci 14 1010-SWMST131-F w 24 101 0-ER-SD-02-UMSD -t '34 

5 101 O-MST131-SD-002 15 101 O-SWMST27 4A-F 25 	 35..i
6 1010-MST131-RS-001 <;,; \ 16 101 O-SWMST27 4B-F 26 36 


..\_ 37
7 101 O-MST131-RS-002 17 1010-ER-SD-02-U 27 

8 1010-MST274A-SD-001 ~ep\ 18 1010-ER-RS-01-U 28 	 38 

9 101 O-MST27 4A-RS-001 s 19 1010-ER-RS-02-U 29 	 39 

10 101 O-MST27 4A-RS-002 -L 20 101 0-ER-SD-03-U ' 1.1 30 	 40 

Notes:______________________________________________________________________ 

24471 E4aW.wpd 

http:Secti~/So:/(LJo,_te.fl


VALIDATION FINDINGS WORKSHEET Page:_/_of_l_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: \ f>./ 

All circled elements are applicable to each sample. 

Q. 1n M• .. • I . •+ ITALl_ 

\4 -'U)· \.b Al,(sb) As. Ba, Be, Cd('C;l-. Cr, Co, Cu, Fe, P~Ho, Ni, K. Se, Ao. Na, Tl, vG~. Si, eN·. 

11~w AI.~ As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg,~Hg, Ni, K. Se, Ag, Na. Tl, v?n~Ei:)Si. CN·. 

J~l~ AI(Srl,. As. Ba. Be, Cd, Ca{Cr)Co,{CU)Fe, Pb, Mo.cl\fnJHoc'Ni:K.~e. AQ, Na, r(v Zn)IMoJEI,}';i, eN·, 
~ ~ ...... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K. Se, Ao. Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, J.\g, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI. Sb, As. Ba, Be, Cd, Ca, Cr, Co. Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na, Tl. V, Zn, Mo, B, Si, eN·, 

l~f·I\ r2
AI, Sb. As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mq, Mn, Hq, Ni, K, Se, Ag, Na. Tl. V. Zn, Mo. B. Si. CN·. 

AI {sa, As. Ba, Be, Cd, Ca{Cf)Co, (!U)Fe, Pb, Mg~ Hg,d\il) K, Se, Ag, Na. Tl. V,-/Zn. Mo. 8) Si. CN·. 

~7:V~ AI.~ As. Ba. Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo.~. Hg. Ni, K, Se, Aq, Na, Tl, V ffn. Mo. B)Si, CN·. 

AI, Sb, As, Ba, Be, Cd, ea Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca Cr. Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl. V, Zn. Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu. Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si. CN·, 

AI, Sb, As, Ba Be, Cd..Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na. Tl. V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn. Hq, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K. Se. Ao, Na, Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As. Ba. Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo. Mn, Ho. Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, B. Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, eu, Fe, Pb, Mg, Mn, Ha. Ni, K, Se. Ag, Na, Tl, V, Zn. Mo. B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Ha. Ni, K. Se, Aq, Na, Tl, V, Zn. Mo, B. Si. CN·, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mq, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si. CN·, 

. AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, J.\g, Na, Tl, V, Zn. Mo. B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg. Mn, Hg, Ni, K, Se. Aa. Na. Tl. V, Zn. Mo, B, Si, CN·. 

AI, Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hq, Ni, K. Se. Ag, Na, Tl, V, Zn. Mo. B, Si, CN·. 

fl. '" 
ICP AI, Sb, As, Ba. Be, Cd, Ca, Cr,'Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se. Ag, Na, Tl. V, Zn. Mo. B, Si, CN·. 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si. CN·. 

GEJ'<A AI ,:;h A< Ro RP r.rl r.o r.c r.n r., I=P Ph Mn Mn >-ln Ni_K Q, Ao ~I Tl \1 7n Mn R Ql r.,· 

Comments: Mercury by CVAA if performed 

ELEMENTSA 



LDC #: (J..llt'1l~C\_ VALIDATION FINDINGS WORKSHEET PageLofL 
Calibration Reviewer: ('('(:.. 

2nd Reviewer:~--

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%) 
arid cyanide (85-115%)? 

NLY: 
Was a midrange cyanide standard distilled? 
Are all correlation coefficients ~0.995? 
Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

n. AI" . ' "' 0 /.R •c· .. . '"'' 
11/f>/10 C,(\ OL ( CA'":;()\ 1'\lr IY 5 _L?o~(';i)J \4-l.b ·;{)~l[r()lf?Ll 

v I 

\1/lbllO (_(>,.0 t- (CA>S~"') v 5\ 'l.. Pr\\ ' -r.SO:\ \ 


Comments:__~--------------------------------------------------------------------------~----------------------------------------

CAL.4SW 



(_ 
LDC #: 24417E4a VALIDATION FINDINGS. WORKSHEET Page:_l_of_ 

PB/ICB/CCB QUALIFIED SAMPLES Reviewer: co _ 
METHOQ: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 100x x 2xdil 2nd Reviewer: ~ 
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: All Water Reason Code: 8=1 0, Mn=11 

..I I 
Ana lyle Maximum Maximum Maximum 17 18 19Action I 

PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I 

6.0 4.5 4.1 

0.4BB88~1 I I 0.6 3'±:
I 

I I I I I - I I 
s...... ,... le.... C trar •t th ted -A_......................... ............ 1-'''-''"'· 14-16,-,- ..... 
'-'"'''""'-''"'""'"'"''' ..........., ........................................................... /L ·ted S 


Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
 I Qu~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 
IMg 0.4 0.4 2II II II II II I I I I I I I I I I 
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 14-19 Reason Code: - 10-~ ~- ~ ~- ~ 

I 
-

Analyte Maximum Maximum Maximum Action 14 15 16 17 18 19 

PB' PB' ICB/CCB' Limit 


(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I 
4.7 23.5 22.5 J+ I 16.0 J+ I 15.3 J+ I SeePS I SeePS I SeePS IIs II II II II I I I I 

L.Vs-···r-·-leC--· ·--···· --·-·. -· ···-· -· ··--- --·h·-· ···-- .·-·--·d ... /L A----·-·--dS-10UIIt-'l"'o0>· 20 

I 
Analyte Maximum Maximum Maximum Action 


PS' PB' ICB/CCB' Limit 
 Qu~i~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

7.3 36.5Is II II II II I I I I I I I I I I 
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------- ---

LDC #: 24417E4a VALIDATION FINDINGS WORKSHEET Page:Lof'Z... 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:--G2 

. METHOD:· Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: ,_-""

II I -·---- d Soil Cod 

"• I I I I 

Analyte Maximum Maximum Maximum Action 1 2 3 4 5 6 7 8 9 10 11 12 13 
PB' PB' ICB/CCB' Limit 

~~'''t''~ c--··--····-·•-•• -····- 1 -···--- _,,,ULYVI<:IVh IIV~<JU, II"/K· .A·--- dS_,..,,,1-''"""'· All Sed·................. ,..... '-''-''' .R·----·· ----· . 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I I I I I 
Sb 16 16 6.6 5.7 7.1 12 J+ 6.1 11 J+ 6.3 8.0 6.7 5.2 7.9 8.7 5.0 

B 2.0 2 

Mn 2.0 2 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 1-6 Reason Code: 10 

I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 4 
 I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IMo II 3.8 II 3.8 1.0 III II I I I I I I I I I 
Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 7-13 Reason Code: 10 

I 
Analyte Maximum ·Maximum Maximum Action 8 9 10 11 12 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I 

IMo 4.9 4.9 0.5 0.5 0.8 0.5 0.6II II II II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471 E4a VALIDATION FINDINGS WORKSHEET Page:_!o~ 
Field Blanks Reviewer: c£._ 

2nd Reviewer: 1..c:::,.
THOD: Trace Metals (EPA SW846 601 OBI7000) 

, r NIA Were field blanks identified in this SDG? 
Y NIA Were target analytes detected in the field blanks? 

Blank units: uqll Associated sample units: mgiKg 
Sampling date: 913011 0 Soil factor applied 1OOx 
F·ield blank pe: (circle one) Field Blank I Rinsate I Other: (~ Associated Samples: None 

Ana lyle Blank ID Sample Identification 

17 Action No Qualifiers 

Level 


B 6.0 0.6 

Mn 0.4 0.04 

Zn 1.2 0.12 

Cu (by 6020) 0.68 0.068 

Ni (by 6020) 0.09 0.009 

Blank units: Jd.9L!._ Associated sample units: mgiKg-

1te: 10," •v :d 100x 


t-1e1a 01anK tvpe: (circle one) r1e1a t:llanK 1 Kinsale I Other: (l::t:SI Assocrarea <:>amples: 1\lone 

Analyte Blank ID - Sample Identification 

18 Action No Qualifiers 

Level 


B 4.5 0.45 

Mn 4.5 0.45 

Zn 2.2 0.22 

Cu (bv 6020) 1.04 0.104 

Ni (by 6020) 0.96 0.096 
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LDC #: 24471 E4a VALIDATION FINDINGS WORKSHEET Page'Z-of Z, 
Field Blanks Reviewer: cf'L

2nd Reviewer: L-
METHOD: Trace Metals (EPA SW846 601 OBI7000) 
Y N NIA Were field blanks identified in this SDG? 
Y N NIA Were target analytes detected in the field blanks? 

Blank units: uqll Associated sample units: mgiKg 
Sampling date: 1012110 Soil factor applied 1OOx -fEB)Field blank fpe: (circle one) Field Blank I Rinsate I Other: Associated Samples: 6 7 9 10 12 13 

Analyte Blank ID Sample Identification 

19 Action No Qualifiers 

Level 


B 4.1 0.41 


Mn 0.6 0.06 


Zn 1.0 0.1 


Cu (by 6020 0.78 O.D78 


Ni (by 6020) 2.09 0.209 


Blank units: ugll Associated sample units: mgiKg 
SamolinQ date: 1013110 Soil factor aoolied 100- -----· -----.~ - A 

-~ Field blank t pe: (circle one) Field Blank I Rinsate I Other: Associated Samoles: 1 

Analyte Blank ID Sample Identification 

20 Action No Qualifiers 

Level 


Mn 1.2 0.12 


Zn 1.8 0.18 


Cu (by 6020) 0.79 0.079 


Ni (by 6020) 0.47 0.047 


CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: Ll..4(]tf:,Y.~ VALIDATION FINDINGS WORKSHEET Page:_l_of~ 
Matrix Spike/Matrix Spike Duplicates Reviewer: ( 17 

2nd Reviewer:~ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". · . · 
\!~ N N/A Was a matrix spike analyzed for each matrix in this SDG? 8 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 5-125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~ N/A Were all duplicate ~ample relative percent differences (RPD).::: 20% for water samples and _:::35% for soil samples? 

~7~~';&ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
-- -

. . 
~ .on Mot•iv • ••••• ' "' RlmlLimU"l 


V/0L. l~')ed. S'r) '3{1;,g' YO,Y A-\t 5ftL _:::s:drnifr_( LL1 
 I -

I 

! 

' 

. 

Comments ..·_----------------------------------------------------------------------------------------------------------------

MSD.4SW 



LDC#: 044.l~z}-f~ VALIDATION FINDINGS WORKSHEET Page: t <1± 
ICP Serial Dilution Reviewer: 

2nd Reviewer: l.r---
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

f*lase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
11!' N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
Yffi) N/A Were ICP serial dilution percent differences (%D) .:'_10%? 
Y N/A Is there evidence of negat1ve Interference? If yes, professional JUdgement Will be used to qualify the data 
LEVE~ 
Y N /A Y • ._.,...., , ....._..... , ........ , ............ I._....,. .... , • .., ._.._. ....apluut.... ; ""'""''"" ._._...VI I V I ~\uVUI'-'UIU.IVI I W WVI ".:;II IV\;>. lVI I V'-'UIVUIU.IVII,;l, 


~ n. Moh' 'Ln II ' o\nn. '" ~- ''" 1n •. "" 
\ .3ed. Cu (),'1 A-\\ Sr:d \ff«ft -:3'/U.:S/H CttiJ 

• 

' 
_./ 

' 

Comments:______________________________________~---------------------------------------------------------------------------

SDIUCPMS.wpd 

;::::~ 



Report# 24471 F4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjecUSite Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST093A-SD-001-1 

101 O-MST093A-SD-001-2 

101 O-MST093A-RS-001-1 

101 O-MST093A-RS-001-2 

101 O-MST093A-RS-002-1 

101 O-MST093A-RS-002-2 

101 O-MST0938-SD-001 

101 O-MST0938-RS-001 

101 O-MST0938-RS-002 

1 0 10-M ST095-SD-OO 1 

101 O-MST095-RS-001 

101 O-MST095-RS-002 

101 O-MST089-SD-001 

101 O-MST089-RS-001 

101 O-MST089-RS-002 

101 O-MST092-SD-001 

101 O-MST092-RS-001 

101 O-MST092-RS-002 


101 O-MST092-RS-001 MS 

101 O-MST092-RS-001 MSD 


Monsanto, P4 Production LLC 

December 20,2010 

Soil/Sediment 

Metals by ICP SW 846 Method 60108 

Stage 28 

Columbia Analytical Services, Inc. 

K1 011129 

Collection Date 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/05/10 
10/05/10 
10/05/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 

Laboratory Identification 
K1011129-001 

K1 011129-002 

K1 011129-003 

K1 011129-004 

K1 011129-005 

K1 011129-006 

K1011129-007 

K1 011129-008 

K1 011129-009 

K1011129-010 

K1011129-011 

K1011129-012 

K1011129-013 

K1011129-014 

K1011129-015 

K1011129-016 

K1011129-017 

K1011129-018 


K1011129-017MS 

K1011129-017MSD 
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Introduction 

This data review covers 14 soil samples and 6 sediment samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per 
the EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Chromium, Copper, Manganese, 
Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) 
using the intent of the USEPA Contract Laboratory Program National. Functional 
Guidelines for Inorganic Data Review (October 2004) as applicable to the method 
stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs). 
or laboratory data package deliverables associated with this sampling event as 
specified in the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but 
reported sample quantitation limit. 

was not detected above the level of the 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies 
in meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation· 
limit is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project 
SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and 
receipt. Any corrections preformed properly (i.e., crossed-out with a single line; 
correction visible, neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and 
soil (note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLJCV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Vanadium. Only undetected data, or values < 2 x RL are qualified or 
impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the. 
following exceptions: 

Maximum 

Method Blank ID Analyte Concentration Associated Samples 


ICB/CCB Antimony 16 ug/L All samples in SDG K1011129 
Boron 2.0 ug/L 
Manganese 2.0 ug/L 

ICB/CCB Molybdenum 7.5 ug/L 1 010·MST092·RS-001 
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Maximum 
Method Blank ID Analyte 	 Concentration Associated Samples 

ICB/CCB Molybdenum 4.7 ug/L 	 1 010-MST093A-SD-001-1 
1010-MST093A-SD-001-2 
101 O-MST093A-RS-001-1 
101 O-MST093A-RS-001-2 
1010-MST093A-RS-002-1 
101 0-MST093A-RS-002-2 
1010-MST0938-SD-001 
101 0-MST093B-RS-001 
101 O-MST093B-RS-002 
1010-MST095-SD-001 
101 0-MST095-RS-001 
101 0-MST095-RS-002 
101 O-MST089-SD-001 
1 010-MST089-RS-001 
101 O-MST089-RS-002 
101 0-MST092-SD-001 
101 O-MST092-RS-002 

ICB/CCB Chromium 2.2 ug/L 	 1010-MST093A-SD-001-1 
Nickel 3.2 ug/L 	 1010-MST093A-SD-001-2 

1 010-MST093A-RS-001-1 
101 O-MST093A-RS-001-2 
101 O-MST093A-RS-002-1 
101 O-MST093A-RS-002-2 
1010-MST093B-SD-001 
101 O-MST0938-RS-001 
101 O-MST093B-RS-002 
1010-MST095-SD-001 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs 
per the National Functional Guidelines (and associated field results between the MDL 
and RL were flagged as U at the detected values). No samples were qualified with the 
following exceptions: 

Reported Modified Final 
Sample Analyle Concentration Concentration 

101 O-MST093A-SD-001-1 Antimony 4.5 mg/Kg 4.5U mg/Kg 

101 O-MST093A-SD-001-2 Antimony 4.8 mg/Kg 4.8U mg/Kg 

101 O-MST093A-RS-001-1 Antimony 3.2 mg/Kg 3.2U mg/Kg 

101 0-MST093A-RS-001-2 AntimOny 6.1 mg/Kg 6.1U mg/Kg 

101 O-MST093A-RS-002-1 Antimony 3.9 mg/Kg 3.9U mg/Kg 

101 O-MST093A-RS-002-2 Antimony 4.8 mg/Kg 4.8U mg/Kg 

1010-MST093B-SD-001 Antimony 3.2 mg/Kg 3.2U mg/Kg 

1010-MST093B-RS-001 Antimony 4.4 mg/Kg 4.4U mg/Kg 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

101 O-MST093B-RS-002 Antimony 3.6 mg/Kg 3.6U mg/Kg 

101 O-MST095-SD-001 Antimony 8.2 mg/Kg 8.2U mg/Kg 

101 O-MST095-RS-001 _Antimony 6.0 mg/Kg 6.0JU mg/Kg 
Molybdenum 2.7 mg/Kg 2.7J+ mg/Kg 

101 O-MST095-RS-002 Antimony 6.3 mg/Kg 6.3U mg/Kg 

101 O-MST089-SD-001 Antimony 8.8 mg/Kg 8.8U mg/Kg 

101 O-MST089-RS-001 Antimony 3.0 mg/Kg 3.0U mg/Kg 

101 O-MST089-RS-002 Antimony 4.1 mg/Kg 4.1U mg/Kg 

101 O-MST092-SD-001 Antimony 1.2 mg/Kg 1.2U mg/Kg 
Molybdenum 	 1.2 mg/Kg 1.2U mg/Kg 

1010-MST092-RS-001 Antimony 6.4 mg/Kg 6.4U mg/Kg 
Molybdenum 0.8 mg/Kg 0.8U mg/Kg 

101 0-MST092-RS-002 Antimony 4.7 mg/Kg 4.7U mg/Kg 
Molybdenum 	 0.7 mg/Kg 0.7U mg/Kg 

Samples 101 0-ER-RS-03-U and 101 0-ER-RS-04-U (both from SDG K1 011130) were 
identified as equipment blanks. No metal contaminants were found in these blanks with 
the following exceptions: 

Sampling 

Equipment Blank 10 Date Analyte Concentration Associated Samples 


101 0-ER-RS-03-U 10/4/10 	 Boron 4.7 ug/L 101 O-MST093A-RS-001-1 

Manganese 0.60 ug/L 101 O-MST093A-RS-OO 1-2 

Molybdenum 0.9 ug/L 101 0-MST093A-RS-002-1 

Zinc 1.2 ug/L 101 O-MST093A-RS-002-2 

Chromium 0.71 ug/L 101 O-MST093B-RS-001 

Copper 1.09 ug/L 101 0-MST093B-RS-002 

Nickel 0.34 ug/L 1 010-MST095-RS-001 

Vanadium 0.06 ug/L 101 O-MST095-RS-002 


101 O-MST092-RS-001 
101 O-MST092-RS-002 

1010-ER-RS-04-U 10/5/10 	 Boron 4.6 ug/L 101 O-MST089-RS-001 

Manganese 2.00 ug/L 101 O-MST089-RS-002 

Zinc 1.5 ug/L 

Chromium 0.25 ug/L 

Copper 0.94 ug/L 

Nickel 0.19 ug/L 

Vanadium 0.13 ug/L 
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Sample concentrations were compared to concentrations detected in the field blanks . 
. No samples were qualified. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted 
to be at or near the mid-point of the calibration. Percent recoveries (%R) were within 
80-120% and standard reference material results were within expected ranges. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 
35% for sediment and soil. For low level results, <5 x RL, a difference of ± 1 x RL is 
allowed for water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Spike amounts were reviewed and concentrations are noted to be 
at or near the mid-point of the calibration. Percent recoveries (%R) were within 75
125% and relative percent differences (RPD) were within 20% limits for water and 35% 
limits for soils and sediments with the following exceptions (qualification applies only if 
the spike value X 4 > sample result): 

Spike JD 
{Associated 

Samples) Analyte 
MS ('loR) 
(Limits) 

MSD ('loR) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 O-MST092-RS-001 MS/MSD 
(All soil samples in SDG 
K1011129) 

Antimony 40.0 (75-125) 41.6 (75-125) - J- (all detects) 
UJ (all non-detects) 

A 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
reporting limits [Rls]) were met. 
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Antimony and Molybdenum results were outside the QC limits; data were not qualified 
since the concentration was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Control limit(s) were not 
established in the SAP since the average of the duplicate samples is used as the final 
value for the field location. Results of field duplicate samples or other project samples 
were not qualified based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable. 

X{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1011129 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011129 	 101 O-MST093A-RS-001-1 Antimony J- (all detects) A Matrix spike/Matrix 16 
101 O-MST093A-RS-001-2 UJ (all non-detects) spike duplicate (%R) 
101 O-MST093A-RS-002-1 
101 O-MST093A-RS-002-2 
101 O-MST093B-RS-001 
101 O-MST093B-RS-002 
101 O-MST095-RS-001 
101 O-MST095-RS-002 
1010-MST089-RS-001 
101 O-MST089-RS-002 
101 O-MST092-RS-001 
101 O-MST092-RS-002 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011129 

Modified Final 
SDG Sample Analyte Concentration AorP Code 

K1011129 101 O-MST093A-SD-001-1 Antimony 4.5U mg/Kg A 10 

K1011129 101 O-MST093A-SD-001-2 Antimony 4.8U mg/Kg A 10 

K1011129 101 O-MST093A-RS-001-1 Antimony 3.2U mg/Kg A 10 

K1011129 101 O-MST093A-RS-001-2 Antimony 6.1U mg/Kg A 10 

K1011129 101 O-MST093A-RS-002-1 Antimony 3.9U mg/Kg A 10 

K1011129 101 O-MST093A-RS-002-2 Antimony 4.8U mg/Kg A 10 

K1011129 1010-MST093B-SD-001 Antimony 	 3.2U mg/Kg A 10 

K1011129 1010-MST093B-RS-001 Antimony 	 4.4U mg/Kg A 10 

K1011129 101 O-MST093B-RS-002 Antimony 	 3.6U mg/Kg A· 10 

K1011129 101 O-MST095-SD-001 Antimony 	 8.2U mg/Kg A 10 

K1011129 101 O-MST095-RS-001 Antimony 	 6.0JU mg/Kg A 10 
Molybdenum 2.7J+ mg/Kg 

K1011129 101 O-MST095-RS-002 Antimony 6.3U mg/Kg A 10 

K1011129 1010-MST089-SD-001 Antimony 8.8U mg!Kg A 10 

K1011129 101 O-MST089-RS-001 Antimony 3.0U mg/Kg A 10 
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Modified Final 
SDG 

K1011129 

Sample 

101 O-MST089-RS-002 

Analyte 

Antimony 

Concentration 

4.1U mg/Kg 

AorP 

A 

Code 

10 

K1011129 1010-MST092-SD-001 Antimony 
Molybdenum 

1.2U mg/Kg 
1.2U mg/Kg 

A 10 

K1011129 101 O-MST092-RS-001 Antimony 
Molybdenum 

6.4U mg/Kg 
0.8U mg/Kg 

A 10 

K1011129 101O-MST092-RS-002 Antimony 
Molybdenum 

4.7U mg/Kg 
0.7U mg/Kg 

A 10 

Metals - Field Blank Data Qualification Summary - SDG K1 011129 

No Sample Data Qualified in this SDG 
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LDC #:_---'2""4"'4"-7_,_,1F_:4,ac____ VALIDATION COMPLETENESS WORKSHEET Date: I'2.:-G.dO 
SDG #:_---'K"-1"-'0'-'-1_,_11...,2.,9'-:---_,-- Level Ill Page: \of\ 
Laboratory: Columbia Analytical Services Reviewer~----""-"=-

2nd Reviewer: II'--- 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

"-"~- . Ar<>" 

I. Technical holding times 	 -A Sampling dates: 10/L{-() /10 
II. Calibration sw 
Ill. Blanks 3JJ 
IV. ICP Interference Check Sample (ICS) Analysis R 
v. Matrix Sj)ike Analysis 	 ~ r<Yj/V 
VI. Duplicate Sample Analysis !'i 
VII. Laboratory Control Samples (LCS) f-\- LC::> LCS-SKfi'J rv. 'J 
VIII. Internal Standard (ICP-MS) 	 N o·hJb,• 1~7£4 

IX. Furnace Atomic Absorption QC 	 IV -.L 
'SwX. ICP Serial Dilution 

XI. Sample Result Verification 	 N 

fl 	 c 
XII. Overall Assessment of Data 

XIII. Field Duj)licates tJ 
XIV. Field Blanks 	 'SW F:-"6-:: \all- E-«-~c;-o~ru 10'iY£:~ R)-ot..!- u 

~ 

[ <)~: 	f:-\0\ I 1::0)
Note: 	 A = Acceptable ND = No compounds detected 0 = Duplicate 

N = Not prov1ded/applrcable R = Rmsate TB = Tnp blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: W l~I ':a~ \ 
< 	 {yQ:,':,1 101 O-MST093A-SD-001-1 ~ 11 101 0-MST095-RS-001 21 	 31 

2 1010-MST093A-SD-001-2 -1... 12 101 O-MST095-RS-002 22 	 32' 
'/ 13 	 ')eA3 101 O-MST093A-RS-001-1 101 O-MST089-SD-001 23 33 


4 101 O-MST093A-RS-001-2 14 101 0-MST089-RS-001 -~ 24 34 


5 101 0-MST093A-RS-002-1 15 101 O-MST089-RS-002 25 35
-1.. 

6 101 O-MST093A-RS-002-2' 16 1010-MST092-SD-001 ')e_a 26 36 


7 1010-MST093B-SD-001 ..,(!~ 17 101 O-MST092-RS-001 'S 27 37 
. 
8 101 O-MST093B-RS-001 ~ 18 1010-MST092-RS-002 28 	 38 

-l 199 101 O-MST093B-RS-002 101 O-MST092-RS-001 MS 29 39 


10 101 O-MST095-SD-001 ~ 20 101 O-MST092-RS-001 MSD'l---' 30 40 


Notes:___________________________________ 

24471 F4aW.wpd 



LDC # , ()-\>1.1l ~ VALIDATION FINDINGS WORKSHEET Page:_/_ot_i 

Sample Specific Element Reference Reviewer: ({<?'=2nd reviewer: 

All circled elements are applicable to each sample. 

1n M~t.· ol"otiTAI I 

\,~ •I ~ AI~ As, Ba, Be, Cd, Ca~ Co~ Fe, Pb, Mgf'Ml,, Hgmb K, Se, Ag, Na. Tl.~ Si, CN·, 
':-:" ~ 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo. B. Si. CN·, 

<:ttCf 7o: AI,~. As, Ba, Be, Cd, Ca,(ca Co, $!)Fe, Pb, Mg, Mri;)Hg,(N\, K. Se, AQ, Na, Tl(v, Zn, Mo, BJSi, CN·, 
J 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B. Si, CN", 

AI, Sb, As. Ba.·Be, Cd. Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl. V. Zn, Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na. Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn. Ha, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K,. Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, Hq, N~ K, Se, AQ, Na, TI,"V, Zn, Mo, B, Si, CN", · 

AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl. V. Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, MQ, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN", 

AI, Sb, As, Ba, Be, Cd, ca. Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Ag, Na, Tl. V, Zn, Mo, B, Si, CN", 

AI, Sb, As. Ba. Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se. Ag, Na. Tl, V. Zn, Mo, B. Si, CN", 

AI, Sb, As, Ba, Be. Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mo, Mn. Ho. Ni, K, Se, Ao. Na. Tl. V, Zn, Mo, B, Si, eN·, 

AI, Sb. As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg, Mn. Hg, Ni. K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Ao, Na. Tl. V, Zn, Mo, B, Si, CN·,. 

AI, Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B. Si, CN·, 

AI, Sb, As Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Sa, Be. Cd, Ca, Cr. Co, Cu, Fe, Pb. Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, cN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg. Mn, Hg, Ni. K, Se, Ao, Na. Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Sa, Be, Cd,·ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

ICP AI, Sb, As, Sa, Be. Cd, Ca, Cr,"Co, Cu, Fe, Pb, Mo. Mn. Ho, Ni, K, Se. Ao, Na. Tl, V, Zn, Mo, B, Si, CN", 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe. Pb, Mo. Mn. Ho. Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. B. Si, cN·, 

AI !':h A-.R~ HP r.rl r.~ r., r.n r., <=P Ph Mn Mn 0-ln Ni K !':P An "" Tl \1 7, "' " <:; r ..·"""~~ 
Comments: Mercurv by CVAA if performed 
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LDC #: (..--V\...'-'1. lll'i_O-._r VALIDATION FINDINGS WORKSHEET Page:~
Calibration Reviewer: 

2nd Reviewer: V'._ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N":Not applicable questions are identified as "N/A". 
iy }N N/A Were all instruments calibrated daily, each set-up time; and were the proper number of standards used? 
· · N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
LEVEL I ONLY: 
Y N /A Was a midrange cyanide standard distilled? 
Y N/A Are all correlation coefficients ~0.995? 
Y N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

l·l~aid~lc&t:c;;~%) I v..... I'"'' (7~:"'w I rr~~-·~ I tfuQm;z·"QC9 I 


Comments:------------------------------------~----------------------------------------~----------------------------------------
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LDC #: 24471 F4a VALIDATION FINDINGS WORKSHEET PageLor_J_ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:Cfl_ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer: I/"\ 
~ctiiiiJIC VVIII,.CIIll ctliVII Ullll<::l 1 VIIICO::..:> VliiCI YYI<::IC IIVlCU. Ill 11\. 1'"\.:>.:>VI,.LctlCU >Jctl IIIJLC.:>. M" I \.Ccto::IVII VVUC. 10 

I I 
Analyte Maxim~~ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18Action I 1 

ICB/CCB' Limit 
(ug/L) I I I I I I I I I I I I I I I I I I 

4.8 3.2 6.1 3.9 4.8 3.2 4.4 3.6 8.2 6.0 6.3 8.8 3.0 4.1 1.2 6.4 4.7 

2.0 2ffi§ 4.5 

2.0 2 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 17 Reason Code: 10 

I II 
Analyte Maximum Maximum Maximum Action· 


PB' PB' ICB/CCB' Limit I 

lma/Ka\ lua/LI lua/LI 


17 

I I I I I I I I I 
7.5 7.5 0.8 1IMo II II II II I I I I I I I _I II 


Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 1-16. 18 Reason Code: 10 

II 
Analyte Maximum Maximum Maximum Action I 11 16 18PB' PB' ICB/CCB' Limit I I I 


lma/Kal lua/LI lua/LI 
 I I I I I I I 
IMo IL II IG II 4.7 II 2.7 J+ I 1.2 1 0.7 1 I [ [_ [ I ~- I 

c--··--·--·-··-·· _, .. ,_, _ ___ - h d 11"/K· , " 1-10 . ·----·· Code: 10 --···r·"- ... .. ·-· ···-- ··-·--· 111 A·----· · ted S -UIIIt-'1\,o..,, o-ou R 

I I 
Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit -

lmo/Kol luo/Ll (uo/Ll 


I Qu~i~ers I I II I I I I I I 

1BBBBBBBI I I I I I I I I I I 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 


24471F4a.wpd 



LDC #: 24471F4a VALIDATION FINDINGS WORKSHEET Page:~of J 

Field Blanks Reviewer:-cvC::'" 
2nd Reviewer:~--"'----==~ 

THOD: Trace Metals (EPA SW846 601 OBI7000) 
Y N NIA Were field blanks identified in this SDG? 
Y. N NIA Were target analytes detected in the field blanks? 
Blank units: ugll Associated sample units: mgiKg 
Sampling date: 1014110 Soil factor applied 100x 
Field blank tvpe: (circle one) Field Blank I Rinsate I Other: ;f'EB) Associated Samples: 3-6 8 9 11 12 17 18 

\___/
Analvte Blank ID Sample Identification 

101 0-ER-RS-03-U Action No Qualifiers 

Level 


B 4.7 0.47 


Mn 0.60 0.06 


Mo 0.9 0.09 


Zn 1.2 0.12 


Cr (by 6020) 0.71 0.071 

Cu_(~~-6020\ 1.09 0.109 


Ni (by 6020) 0.34 0.034 


V lbv 60201 . 0.06 0.006 -- 

Blank units: uqll Associated sample units: mqiKq 
~"'"'"'"""_ate: 10,_,_ ~--- ·--·-· -,..,.. .. _d 100x , ) 
Field blank pe: (circle one) Field Blank I Rinsate I Other: { EB3 Associated Samples: 14 15 

\..../ 
Analyte Blank ID Sample Identification 

101 0-ER-RS-04-U Action No Qualifiers 

Level 


B 4.6 0.46 


Mn 2.00 0.2 


Zn 1.5 0.15 


Cr (by 6020) 0.25 0.025 


Cu (by 6020) 0.94 0.094 


Ni (by 6020) 0.19 0.019 


v (by 6020) 0.13 0.013 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

24471 F4afb.wpd 



LDC #: · 'L-\..-\..vt1 \'fl{1\ L )VALIDATION FINDINGS WORKSHEET Page: __.of__ 

Matrix Spike/Matrix Spike Duplicates Reviewer: &_ . 
2nd Reviewer:~ 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N/A Was a matrix spike analyzed for each matrix in this SDG? 
 @ 

, , "' N/A Were matrix spike percent recoveries (%R) within the control limits 75-12 . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

ffiN N/A Were all duplicate sample relative percent differences (RPD) s 20% for water samples and s35% for soil samples? 

~·1 iq7't6 J~t I~.. IYo~o~_b~ I'""-l'fl~'"l :1 - /li:IZfmt)' 

Comments:=============---~-------------------------------------------------------------------------------------------------------
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LDC #: [._44t\f~~ VALIDATION FINDINGS WORKSHEET Page:_l_of_)_ 

ICP Serial Dilution Reviewer: C1l 
2nd Reviewer: l::;: 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~'N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICPIMS), was a serial dilution analyzed? 
~NIA Were ICP serial dilution percent differences (%D) ::;:10%? 

NIA Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data 

LEV~~
Y N N. •,. '-"'"" ,.._...., ..... ,._....,,...,,._._. ,.._. ..... .,...,,..., .,......,.....,..., ,._...,,....,' .....,...,...., _._..,. ._., ' " ' '""'""'"""''-',.''""''''"''' • • ...,, n...,,,.,..._., '""'' '._. .... ._.,.....,..,,._.,,.,.., ,...,, 

I~ n, n; .~ <:· nlo In Mof•h A oolvf< •t.n II lmlf•\ n •. 

\( ~;I S_'b lQ) A \~5::;,,' l . /Lb Q~ I .{ c..St'Jy_ r'Vu l 
(Ylo lO(') .I J_ ._/ 

. 

-

Comments:------------------------------------~-----------------------------------------------------------------------
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Report# 24471 G4a. 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 20, 2010 

Matrix: Soil/Sediment/Water 

Parameters: Metals by ICP SW 846 Method 60108 

Validation Level: · Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011130 

Sample Identification Collection Date Laboratory Identification 
101 O-MST272-SD-001 10/05/10 K1 011130-001 

101 O-MST272-RS-001 10/05/10 K1 011130-002 

101 O-MST272-RS-002 10/05/10 . K1 011130-003 

101 O-MST273-SD-001 10/05/10 K1 011130-004 

101 O-MST273-RS-001 10/05/10 K1 011130-005 

101 O-MST273-RS-002 10/05/10 K1 011130-006 


101 0-ER-RS-03-U 10/04/10 K1 011130-007 

101 0-ER-RS-04-U 10/05/10 K1 011130-008 


1010-8 -SW-01 10/05/10 K1 011130-009 

101 O-MST272-SD-001 MS 10/05/10 K1 011130-001 MS 


101 O-MST272-SD-001 MSD 10/05/10 K1 011130-001 MSD 

1010-8 -SW-01MS 10/05/10 K1 011130-009MS 


1010-8 -SW-01MSD 10/05/10 K1011130-009MSD 
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Introduction 

This data review covers 4 soil samples, 4 sediment samples, and 5 water samples· 
listed on the cover sheet including dilutions and reanalysis as applicable. The analysis 
was performed per the EPA SW 846 Method noted below: 

• 	 Method 60108 ICP: Antimony, Boron, Chromium, Copper, Manganese, 
Molybdenum, Nickel, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) 
using the intent of the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (October 2004) as applicable to the method 
stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) 
or laboratory data package deliverables associated with this sampling event as. 
specified in the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but 
reported sample quantitation limit. 

was not detected above the level of the 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies 
in meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation 
limit is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanlo\24471G4A_mw3.doc 



The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3V:\LOGIN\MWH\Monsanto\24471G4A_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present ·and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project 
SAP. , 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and 
receipt. Any corrections preformed properly (i.e., crossed-out with a single line; 
correction visible, neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and 
soil (note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Vanadium. Only undetected data, or values < 2 x RL are qualified or 
impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Maximum 
Method Blank ID Analyte Concentration Associated Samples 

PB (prep blank) Chromium 0.4 mg/Kg All sediment and soil samples in 
Zinc 0.4 mg/Kg SDG K1011130 

ICB/CCB 	 Antimony 16 ug/L Al.l sediment and soil samples in 
Boron 2.0 ug/L SDG K1011130 
Manganese 2.0 ug/L 

ICB/CCB Molybdenum 6.8 ug/L 	 1010-MST272-SD-001 
1010-MST272-RS-001 
101O-MST272-RS-002 
1010-MST273-SD-001 
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Maximum 
Method Blank ID Analyte 	 Concentration Associated Samples 

ICB/CCB Molybdenum 7.5 ug/L 	 1 010-MST273-RS-001 

101O-MST273-RS-002 


PB (prep blank) Manganese 0.20 ug/L 	 All water samples in SDG 

K1011130 


ICB\CCB 	 Boron 4.2 ug/L All water samples in SDG 

Manganese 0.2 ug/L K1011130 


Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs 
per the National Functional Guidelines (and associated field results between the MDL 
and RL were flagged as U at the detected values). No samples were qualified with the 
following exceptions: 

Reported Modified Final 

Sample Analyle Concentration Concentration 


101 O-MST272-SD-001 Antimony 6.1 mg/Kg 6.1U mg/Kg 

Molybdenum 1.0 mg/Kg 1.0U mg/Kg 


101 O-MST272-RS-001 Antimony 4.6 mg/Kg 4.6U mg/Kg 


1010-MST272-RS-002 Antimony 7.8 mg/Kg 7.8U mg/Kg 

Molybdenum 0.6 mg/Kg 0.6U mg/Kg 


1010-MST273-SD-001 Antimony 6.2 mg/Kg 6.2U mg/Kg 


101 O-MST273-RS-002 Antimony 3.7 mg/Kg 3.7U mg/Kg 


101 0-ER-RS-03-U Boron 4.7 ug/L 4.7U ug/L 

Manganese 0.60 ug/L 0.60J+ ug/L 


101 0-ER-RS-04-U Boron 4.6 ug/L 4.6U ug/L 


1010-B -SW-01 Boron 2.7 ug/L 2.7U ug/L 

Manganese 0.30 ug/L 0.30U ug/L 


Samples 101 0-ER-RS-03-U and 101 0-ER-RS-04-U were identified as equipment 
blanks. No metal contaminants were found in these blanks with the following 
exceptions: 
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Sampling 
Equipment Blank ID Date Analyte Concentration Associated Samples 

101 0-ER-RS-03-U 10/4/10 Boron 
Manganese 
Molybdenum 
Zinc 
Chromium 
Copper 
Nickel 
Vanadium 

101 0-ER-RS-04-U 10/5/10 Boron 
Manganese 
Zinc 
Chromium 
Copper 
Nickel 
Vanadium 

4.7 ug/L No associated samples in 
0.60 ug/L this SDG 
0.9 ug/L 
1.2 ug/L 

0.71 ug/L 
1.09 ug/L 
0.34 ug/L 
0.06 ug/L 

4.6 ug/L All soil samples in SDG 
2.00 ug/L K1011130 
1.5 ug/L 

0.25 ug/L 
0.94 ug/L 
0.19ug/L 
0.13ug/L 

Sample 1010-B -SW-01 was identified as a source blank. No metal contaminants were 
found in this blank with the following exceptions: 

Sampling 
Source Blank 10 Date Analyle Concentration Associated Samples 

1010-B -SW-01 10/5/10 Boron 2.7 ug/L No associated samples in 
Manganese 0.30 ug/L this SDG 
Molybdenum 0.7 ug/L 
Zinc 0.7 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. 
No samples were qualified. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted 
to be at or near the mid-point of the calibration. Percent recoveries (%R) were within 
80-120% and standard reference material results were within expected ranges. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :S 20% for water or :S 
35% for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is· 
allowed for water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Spike amounts were reviewed and concentrations are noted to be 
at or near the mid-point of the calibration. Percent recoveries (%R) were within 75
125% and relative percent differences (RPD) were within 20% limits for water and 35% 
limits for soils and sediments with the following exceptions (qualification applies only if 
the spike value X 4 > sample result): 

Spike ID 
(Associated 

Samples) Analyle 
MS (%R) 
(limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 0-MST272-SD-001MS/MSD 
(All sediment samples in SDG 
K1011130) 

Antimony 34.2 (75-125) 34.2 (75-125) - J- (all detects) 
UJ (all non-detects) 

A 

Manganese results were outside the QC limits; results were not qualified since the· 
original sample (1 01 O-MST272-SD-001) was greater than 4X the spike amount. · 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
reporting limits [Rls]) were met. 

Antimony, Boron, Copper, Manganese, Molybdenum, and Zinc results were outside the 
QC limits; data were not qualified since the concentration was less than 50 times the 
MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Control limit(s) were not 
established in the SAP since the average of the duplicate samples is used as the final 
value for the field location. Results of field duplicate samples or other project samples 
were not qualified based on the precision of field duplicate samples. · 

X(a). Sample Result Verification 

All sample result verifications were acceptable. 
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X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

8
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Metals- Data Qualification Summary- SDG K1011130 

,.,,SDG Sample Analyte Flag AorP Reason 

K1011130 	 101 O-MST272-SD-001 Antimony J- (all detecls) A Matrix spike/Matrix spike 16 
101 O-MST273-SD-001 UJ (all non-detecls) duplicate (%R) 

Metals - Laboratory Blank Data Qualification Summary- SDG K1 011130 

SDG Sample 

K1011130 101 O-MST272-SD-001 

K1011130 1010-MST272-RS-001 

K1011130 101 O-MST272-RS-002 

K1011130 1010-MST273-SD-001 

K1011130 101 O-MST273-RS-002 

K1011130 101 0-ER-RS-03-U 

101 0-ER-RS-03-U 

K1011130 1 010-ER-RS-04-U 

K1011130 

101 0-B -SW-01 

K1011130 101 0-B -SW-01 

K1011130 

Modified Final 
Analyte Concentration AorP Code 

Antimony 6.1U mg/Kg A 10 
Molybdenum 1.0U mg/Kg 

Antimony 4.6U mg/Kg A 10 

Antimony 7.8U mg/Kg A 10 
Molybdenum 0.6U mg/Kg 

Antimony 6.2U mg/Kg A 10 

Antimony 3.7U mg/Kg A 10 

Boron 4.7U ug/L A 10 

Manganese 0.60J+ ug/L A 10,11 

Boron 4.6U ug/L A 10 

Boron 2.7U ug/L A 10 

Manganese 0.30U ug/L A 10,11 

Metals- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 
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LDC #:_--'2,:,4::c47'-'1'-"G"'4,._a___ VALIDATION COMPLETENESS WORKSHEET Date l"b-\:rlV 
SDG #:_ __,K-oc1'-00'-'-1-'-11;-:3'-"0'-:---:-:: Level Ill Page:..l_of_l_ 
Laboratory: Columbia Analytical Services Reviewer: cfZ.-.=: 

2nd Reviewer: 'c-----' 
METHOD: Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatian Area I I Comments 	 I 
I. Technical holding times 	 f\ Sampling dates: IOLS/1() 10/_lf/;0 
II. Calibration ~I 

Ill. Blanks 
 I:<.w

-AIV. ICP Interference Check Sample (ICS) Analysis 

v. Matrix Spike Analysis 	 10v../ ~10 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples {LCSl {:\. LC'S LC.s-S~ 
VIII. Internal Standard (ICP-MSl 	 I'J No"rub' ~c-c-e:1 
IX. Furnace Atomic Abs9rption QC 	 /IJ ..L 
X. JCP Serial Dilution 	 I~ 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data .PI 
XIII. Field Duplicates 	 N 

~w f-6-: 'I\ fS '::ouQ:..C' ~ \\' ::. yXIV. Field Blanks 

Note: 	 A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~di~/So~/1~ 
1 101 O-MST272-SD-001 ted 11 101 O-MST272-SD-001 MSD<;et;\ 21 reLJ 31 

2 101 O-MST272-RS-001 s 12 101 0-B -SW-01 MS w 22 0'J./ 32 

3 101 O-MST272-RS-002 ~ 13 1010-B -SW-01MSD -L, 23 33 

4 1010-MST273-SD-001 ~ 14 24 34 

5 101 O-MST273-RS-001 s 15 25 35 

6 101 O-MST273-RS-002 ~ 16 26 36 

7 101 0-ER-RS-03-U w 17 27 37 

8 1 010-ER-RS-04-U 18 28 38 

9 1010-B -SW-01 19 29 39' I 
10 1010'MST272-SD-001 MS~ 20 30 40 

Notes:_________________________________ 

24471G4aW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_r_ot_' 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: \.=-

All circled elements are applicable to each sample. 

..~~mniP In Mo••· IT.O.I \ 

1- (0 AI.~ As. Ba, Be, Cd, Ca,(c';)co,<Cu\ Fe, Pb, Ma,.Mr;).Ja,{ffi, K, Se, Ag, Na, TI.(V, Zn, Mo, B)Si, eN·, 

1 .q 
AICS1. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Matffii_ Ha,';;i, K, Se, AQ, Na, Tl. v(Z~Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mn, Mn, HQ, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Ca, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si, CN·, 


~JO\\ AI~ As, Ba, Be, Cd, Ca,reJi. Co,(cd Fe, Pb, Ma,tMiil Har'Ni, K, Se, Aa, Na, TI{V, Zn, Mo, B)Si, CN', 


Ltf\'\ AI,~ As. Ba Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma,Wi'm Ha, Ni, K, Se, Ag, Na, Tl, V.'fr\. Mo, Bl Si, eN·, 

J 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Ma, Mn. Ha, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl, V, Zn, Mo. B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mn, Mn, Ha, Ni, K, Se, M. Na, Tl, V, Zn, Mo, B. Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, He, Ni, K; Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·. 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Si. CN·, 


AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K. Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ho. Ni, K, Se, M. Na, Tl, V, Zn, Mo, B Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb. Ma, Mn, Ha, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, M. Na. Tl, V, Zn, Mo, B. Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mn, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, He, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


.. -·
ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo. B, Si, CN', 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. B, Si, CN', 

ro1=aa AI <:h •· c. o, r« ro ,-,, rn r. ~- "" "' "" u, H 1< ~P a, " Tl \1 7n " 
c c; ,...,. 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 

-' 



LUC#: vv-l ,~..v LV..... VALIDATION FINDINGS WORKSHEET Page:~of_)_ 
Calibration Reviewer: CfZ__ 

2nd Reviewer: lA..--

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable'questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

'N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120%) 
and cyanide (85-115%)? 

VONLY: 
Was a midrange cyanide standard distilled? 

Are all correlation coefficients :::,0.995? 

Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


i·l~~~dto lcR,o~c;;,;y I ~..... I s1 (70-m) 1{\\\~;;::·;~;J I N:10vse·c;·~;g~ 

Comments: ___________________________________~----------------------------------------~----------------------------------------

CAL4SW 

I 



LDC #: 24471 G4a VALIDATION FINDINGS WORKSHEET Page:Lotl__ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:~ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 2xdil 2nd Reviewer:~ 
less otheiWise noted: ma/K r!.i;I.;)VVIO~<;>U Samoles: All Sediment and Soil R c--···1"'·- --··--····-··-·· -····-· -·· . -----·· ----· .

I I 
Analyte Maximum Maximum Maximum Action 1 2 3 4 6 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I I 

Cr 0.4 2 

Sb 16 16 6.1 4.6 7.8 6.2 3.7 

B 2.0 2 

Mn 2.0 2 

Zn 0.4 2 

__,,,,..,,... ...... ,, ... ._.,,., .... .,..,,, "''"'"'' ....,,,..,..,.., ... .,,;;;;IVYI.:OC I!Vl..:;:;;U. Ill /1' h r\>:I.:JV'-'!Olo;:;;U s--'''1""'...,...,, , , .·----·. ----· ' 

I I 
Analyte Maximum Maximum Maximum Action I 1 3 


PB' PB' ICB/CCB' Limit 

(ma/Kal Cua/Ll Cua/Ll I I I I I I I I I I 

IMo 6.8 6.8 1.0 0.6II II II II II I I I I I I I I I I 
VQIII!Jio;:; VVIIVCIIUCI.LIUII I,.Ullli:l 1 UlllVi;li:l Ul11VIY¥1i:lt:: llVl<::U. Ill /1\. n.,.:~uvu;'lu:::u s--···r-·--· ... ... 

I I 

Analyte 
 Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit I Qu~i~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IMo 7.5 7.5II II II II II I I I I I I I I I I 
...... ,,,I"''"' ... .,..,,..,..,,,,, ... ,,..,,, ... ,,.,..,, ..... ,.,...,...., ..,,..h<;;l'o'YI;:)t:;; IIUl,.;;U, U IL. r\;;I.:;IUVIO.l<;;i'-' VgllltJI<;O;;>, r\11 YYClVI R c B .... , ..... .... , ...·----·· ----· 

I I II 
Analyte Maximum Maximum Maximum Action 7 8 9 


PB' PB' ICB/CCB' -Limit 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I I I 

4.6 2.7 

0.60= 0.30BBBEBEBI 47 ~ 
I I I I I I I I II 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest JCB, CCB, or PB detected in the analysis of each element. 


24471G4a.wpd 
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LDC #: 24471G4a VALIDATION FINDINGS WORKSHEET Page:_of_ 

Field Blanks Reviewer: cf2___ 
2nd Reviewer: 1./'-.. 

THOD: Trace Metals (EPA SW846 601 OBI7000) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 

Blank units: ugll Associated sample units: mgiKg 
Sampling date: 1014110 Soil factor applied 100x 
Fie.ld blank type: (circle one) Field Blank I Rinsate I Other: (EB\ Associated Samples: None 

~ 

Analyte Blank ID Sample Identification 

7 Action 

Level 


B 4.7 0.47 


Mn 0.60 0.06 


Mo 0.9 0.09 


Zn 1.2 0.12 


Cr (by 6020) 0.71 0.071 


Cu (by 6020) 1.09 0.109 


Ni (by 6020) 0.34 0.034 


v (by 6020) 0.06 0.006 


Blank units: uqll Associated sample units: mgiKg 
Sampling date: 1015110 Soil factor applied 1OOx 
Field blank pe: (circle one) Field Blank I Rinsate I Other: (!::B) Associated Samples: All SeeliffieAis So,' J 

\._.../ 
Analyte Blank ID Sample Identification 

8 Action No Qualifiers 

Level 


B 4.6 0.46 


Mn 2.00 0.2 


Zn 1.5 0.15 


Cr (by 6020) 0.25 0.025 

Cu (by 6020) 0.94 0.094 

, Ni (by 6020) 0.19 0.019 

:1 v (by 6020) 0.13 0.013 

24471G4afb.wpd 



\_ \ 
LDC #: 24471 G4a VALIDATION FINDINGS WORKSHEET Page:_of_ 

Field Blanks Reviewer: CJZ.. 
2nd Reviewer: {.f'-

THOD: Trace Metals (EPA SW846 601 0817000) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 

- - -- !!.9L!:_ Associated sample units: ugll 
..,a•••pu•·~ ... ate: 101...,, •v vvu •ovlv• app"vd NA ~:\ 
Field blank t~pe: (circle one) Field Blank I Rinsate I Other: ( Source BlkJ Associated Samples: None 

Analyte Blank ID Sample Identification 

9 Action 

Level 


B 2.7 2.7 

Mn 0.30 0.3 

'I Mo 0.7 0.7 

Zn 0.7 0.7 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

24471G4afb.wpd 



LDC #: 1-l.{-1..1\ GL(~ VALIDATION FINDINGS WORKSHEET Page:~ofl_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: C!2 

2nd Reviewer: L0,. 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) ' 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? e· 

, ibN/A 	 Were matrix spike percent recoveries (%R) within the control limits 75-125 If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~N N/A Were all duplicate sample relative percent differences (RPD) s: 20% for water samples and .:;:35% for soil samples? 
LEV~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS 	 MSD 

' ' 	
. 

om .....· . .... 	 I>Pn II . >il<>\ n ..." 
l0/11 .."'f-f D 	 S'r) 2H.7 :H.~ IAI\ Sed.i~ 0 ·fc..n(f'l {/6) ~ 

'(Y\'("\_ . ":>'"V~ ,'3 '-1~6g .J_ _/'}_()_ Q~ __( 7 _(-/_£._ j_ ' 

_/ 

. 

-- -- -- 1---- ---·· -- ---	 -- 1---- -- -- ---- -- - I 

Comments:_____________________________________________________________________________________________________________ 

MSD.4SW 



we# -c.s-tLA.'/\C/b--. VALIDATION FINDINGS WORKSHEET Page:_l_ofl_ 

ICP Serial Dilution Reviewer:~ 


2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A If analyte concentrations were > 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
~ Were ICP serial dilution percent differences (%D) :;:10%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

I I'll l'llr\ VV t::ll:: I t::VC::lii. .. UIGilt:::U I t:;:)Uil;:JI CIVVC..,lGIUit:: f QCC L-CVCI IV f't.Clic:li\.,UIOUUII VVUI r\;:)IICCl lUI I CVCli\,;UidliUII;:). 

I~ noI nih I "' nlo In ...... ..,..., •t.n 11 ""•' 

I S_-eQ Cu 1'7.4 A\~'\Bd.:~ !I h Q d::::; \ c ~ <.SOt. 1"10L') 
.")'>- llb ..l ' 

;,.. / 

-rro \00 J.. \,.) 

Lj' (.., l9\..et ~~ "~~-" R- t \ l.J:::l+e!L 1'-e.)c_y, j:;: \ { C!;:0o "'u.... l 
__./(Y\, L..~"'>.~ 

.. 

('!\o lOo 
~ tClcJ <::, _./ ~ 

I 
' 

Comments:____________________________________~-----------------------------------------------------------------------

SDILICPMS.wpd 



Report# 24471A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP018-SD-001 
101 O-MSP018-SD-002 
101 O-MSP018-SD-003 
101 O-MSP017-SD-001 
1010-MSP017-SD-002 
101 O-MSP017 -SD-003 
101 O-MSP017-SD-004 

101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
1010-MSP031-SD-002 
101 O-MSP031-SD-003 
1 Of0-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 

101 O-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
101 O-MSP014-SD-002 
101 O-MSP014-SD-003 
101 O-MSP014-SD-004 
1 010-MSP014-SD-005 
101 O-MSP023-SD-001 
101 O-MSP023-SD-002 

V:\LOGIN\MWH\Monsanto\24471A4b_rnw3.doc 

Monsanto, P4 Production LLC 

December 20, 2010 

Sediment/Water 

Metals by ICPMS SW-846 Method 6020 

Stage 28 

Columbia Analytical Services, Inc. 

K1 010867 

Collection Date 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/28/10 
09/28/10 
09/28/10 
09/28/10 
09/30/10 
09/30/10 
09/30/10 
09/30/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/28/10 
09/28/10 

1 

Laboratory Identification 

K1010867-003 

K1010867-004 

K1010867-005 

K1010867-008 

K1010867-009 

K1010867-010 

K1010867-011 

K1010867-012 

K1010867-013 

K1010867-014 

K1010867-015 

K1010867-018 

K1010867-019 

K1010867-020 

K1010867-021 

K1010867-024 

K1010867-025 

K1010867-026 

K1010867-027 

K1010867-028 

K1010867-029 

K1010867-031 

K1010867-032 




101 O-MSP023-SD-003 09/28/10 K1010867-033 

101 O-MSP023-SD-004 


1010-SWMSP018-F 

101 O-SWMSP018-U 

1010-SWMSP017-F 

101 O-SWMSP017-U 

1010-SWMSP015-F 

101 O-SWMSP015-U 

1010-SWMSP014-F 

101 O-SWMSP014-U 

1010-ER-SW-01-U 

101 0-ER-SD-01-U 


101 O-MSP018-SD-001 MS 

101 O-MSP018-SD-001 MSD 

101 O-MSP014-SD-005MS 


101 O-MSP014-SD-005MSD 


09/28/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/30/10 
09/30/10 
09/29/10 
09/29/10 
09/29/10 
09/28/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 

K1010867-034 

K1010867-001 

K1010867-002 

K1010867-006 

K1010867-007 

K1010867-016 

K1 010867-017 

K1010867-022 

K1010867-023 

K1010867-030 

K1010867-035 


K1010867-003MS 

K1010867-003MSD 

K1010867-029MS 


K1010867-029MSD 


2 
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Introduction 

This data review covers 29 sediment samples and 10 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the 
EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Cobalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using . 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 

qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 

due to a laboratory deviation from a specified protocol or is of technical advisory nature. 


·Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 

sample quantitation limit. 


J 	 The result is an estimated quantity. The associated numerical value is the 

approximated concentration of the analyte in the sample. 


J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 

meeting quality control criteria. The analyte may or may not be present in the 

sample. 


UJ 	 The ana lyle was analyzed for, but was not detected. The reported quantitation lim if 

is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were· 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 
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Maximum 
Method Blank ID Ana lyle Concentration Associated Samoles 

PB (prep blank) Cobalt 0.020 mg/Kg 1010-MSP018-SD-002 
Thallium 0.008 mg/Kg 101 O-MSP018-SD-003 

101 O-MSP017-SD-001 
101 O-MSP017-SD-002 
101 O-MSP017 -SD-003 
1 010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
1010-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
1010-MSP015-SD-001 
1010-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
1 010-MSP014-SD-001-1 
1 010-MSP014-SD-001-2 
1010-MSP014-SD-002 
1010-MSP014-SD-003 
1010-MSP014-SD-004 
1010-MSP018-SD-001 

PB (prep blank) Cadmium 0.007 mg/Kg 101 0-MSP014-SD-005 
Coball 0.010 mg/Kg 101 O-MSP023-SD-001 
Thallium 0.012 mg/Kg 101 O-MSP023-SD-002 
Uranium 0.009 mg/Kg 101 O-MSP023-SD-003 

101 O-MSP023-SD-004 

ICB/CCB Cobalt 0.004 ug/L 1010-MSP018-SD-001 

ICB/CCB Coball 0.010 ug/L 1010-MSP018-SD-002 
1010-MSP018-SD-003 
101 O-MSP017-SD-001 
101 O-MSP017 -SD-002 
101 O-MSP017 -SD-003 
101 O-MSP017 -SD-004 
101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
101 O-MSP031-SD-002 
1010-MSP031-SD-003 

ICB/CCB Cobalt 0.014 ug/L 1010-MSP015-SD-001 
1010-MSP015-SD-002 
1010-MSP015-SD-003 
1010-MSP015-SD-004 
101 O-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
1010-MSP014-SD-002 
101 O-MSP014-SD-003 
1010-MSP014-SD-004 
1010-MSP023-SD-001 
101 O-MSP023-SD-002 

ICB/CCB Cobalt 0.009 ug/L 101 O-MSP023-SD-003 
Thallium 0.006 ug/L 1010-MSP023-SD-004 

6 
V:\LOGIN\MWH\Monsanto\24471A4b_mw3.doc 



Method Blank ID Analvte 
Maximum 

Concentration Associated Samples 

ICB/CCB Thallium 0.011 ug/L 101 O-MSP018-SD-002 
101 O-MSP018-SD-003 
101 O-MSP017 -SD-001 
1010-MSP017-SD-002 
101 O-MSP017-SD-003 
1010-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 0-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
1010-MSP018-SD-001 

ICB/CCB Thallium 0.010 ug/L 101 O-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
1 010-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
101 O-MSP014-SD-002 
101 O-MSP014-SD-003 
101 O-MSP014-SD-004 

ICB/CCB Thallium 0.009 ug/L 101 O-MSP023-SD-001 
101 O-MSP023-SD-002 

ICB/CCB Cobalt 0.006 ug/L 1010-MSP014-SD-005 

ICB/CCB Arsenic 
Cobalt 
Nickel 
Silver 
Thallium 
Uranium 

0.08 ug/L 
0.004 ug/L 
0.05 ug/L 

0.013 ug/L 
0.004 ug/L 
0.003 ug/L 

101 O-SWMSP018-F 
101 O-SWMSP017-F 
101 O-SWMSP015-F 
1010-SWMSP014-F 
1010-ER-SW-01-U 
1010-ER-SD-01-U 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-SWMSP014-F Thallium 0.008 ug/L 0.008U ug/L 

1010-ER-SW-01-U 	 Thallium 0.002 ug/L 0.002U ug/L 

1010-ER-SD-01-U 	 Nickel 0.08 ug/L 0.08U ug/L 
Uranium 0.004 ug/L 0.004U ug/L 
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Samples 1010-ER-SW-01-U and 1010-ER-SD-01-U were identified as equipment blanks. 
No metal.contaminants were found in these blanks with the following exceptions: 

Sampling 
Equipment Blank 10 Date Analyte Concentration 

1010-ER-SW-01-U 9/29/10 Cadmium 0.028 ug/L 
Chromium 0.27 ug/L 
Cobalt 0.042 ug/L 
Copper 0.17ug/L 
Nickel 0.31 ug/L 
Thallium 0.002 ug/L 
Uranium 0.027 ug/L 
Vanadium 0.15 ug/L 

101 0-ER-SD-01-U 9/28/10 Chromium 0.18 ug/L 
Copper 0.47 ug/L 
Nickel 0.08 ug/L 
Vanadium 0.04 ug/L 

101 0-ER-SD-01-U 9/28/10 Cadmium 0.004 ug/L 
Cobalt 0.041 ug/L 
Uranium 0.004 ug/L 

Associated Samples 

No associated samples in 
this SDG 

No associated samples in 
this SDG 

101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
101 O-MSP031-SD-002 
1010-MSP031-SD-003 
101 O-MSP023-SD-001 
101 O-MSP023-SD-002 
101 O-MSP023-SD-003 
1010-MSP023-SD-004 

Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to. 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:;; 20% for water or:;; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 
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VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike 10 
(Associated MS ("'oR) MSD(%R) RPD 

Samples) Analyle (Limits) (Limits) (Limits) Flag AorP 

101 O·MSP018-SD-001 MS/MSD Selenium 133 (75-125) - - J+ (all detects) A 
(101 O-MSP018-SD-002 
1 010-MSP018-SD-003 
101 O-MSP017 -SD-001 
101 O-MSP017 -SD-002 
101 O-MSP017 -SD-003 
101 O-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
1 010-MSP031-SD-002 
101 O-MSP031-SD-003 
101 O-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
101 O-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
101 O-MSP014-SD-002 
1010-MSP014-SD-003 
1010-MSP014-SD-004 
101 O-MSP018-SD-001) 

101 O-MSP014-SD-005MS/MSD Cadmium - 139.4 (75-125) - J+ (all detects) A 
(1 010-MSP014-SD-005 
1010-MSP023-SD-001 
101 O-MSP023-SD-002 
101 O-MSP023-SD-003 
1 010-MSP023-SD-004) 

Calcium results were outside the QC liniits; results were not qualified since the original 
sample (1 01 O-MSP018-SD-001) was greater than 4X the spike amount. 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [RLs]) were met, with the following exceptions: 

9 
V:\LOGIN\MWH\Monsanto\24471A4b_mw3.doc 



Diluted Sample Analyte %0 (Limits) 

101 0-MSP018-SD-002L Cadmium 12(<10) 

Selenium 16(<10) 

101 O-MSP014-SD-005L 	 Arsenic 23 (<10) 
Cadmium 14 (<10) 
Co ball 24 (<10) 
Selenium 29 (<1 0) 

X. ICP-MS Internal Standards 

Associated Samples 

101 O-MSP018-SD-002 
1 010-MSP018-SD-003 
1010-MSP017-SD-001 
101 O-MSP017-SD-002 
101 O-MSP017-SD-003 
101 O-MSP017-SD-004 
101 O-MSP031-SD-001-1 
1 010-MSP031-SD-001-2 
1 010-MSP031-SD-002 
101 O-MSP031-SD-003 
1010-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
101 0-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
1 010-MSP014-SD-002 
1 010-MSP014-SD-003 
1010-MSP014-SD-004 
101 O-MSP018-SD-001 

1010-MSP014-SD-005 
1010-MSP023-SD-001 
101 O-MSP023-SD-002 
101 O-MSP023-SD-003 
101 O-MSP023-SD-004 

Flag AorP 

J (all detecls) 
UJ (all non-detecls) 

J (all detecls) 
UJ (all non-detecls) 

A 

J (all detecls) A 
UJ (all non-detecls) 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b}. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1010867 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1010867 101 O-MSP018-SD-002 Selenium J+ (all detects) A Matrix spike/Matrix spike 16 
1 010-MSP018-SD-003 duplicates (o/oR) 
1 010-MSP017-SD-001 
101 O-MSP017-SD-002 
101 O-MSP017-SD-003 
101 O-MSP017-SD-004 
101 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
1 010-MSP031-SD-002 
1 010-MSP031-SD-003 
101 O-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
1010-MSP015-SD-004 
101 O-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
1010-MSP014-SD-002 
1 010-MSP014-SD-003 
1 010-MSP014-SD-004 
1 010-MSP018-SD-001 

K1010867 101 O-MSP014-SD-005 Cadmium J+ (all detects) A Matrix spike/Matrix spike 16 
1010-MSP023-SD-001 duplicates (%R) 
1010-MSP023-SD-002 
1010-MSP023-SD-003 
1 010-MSP023-SD-004 

K1010867 101 0-MSP018-SD-002 Cadmium J (all detects) A ICP serial dilution (%D) 18 
1010-MSP018-SD-003 UJ (all non-detects) 
1010-MSP017-SD-001 Selenium J (all detects) 
101 O-MSP017 -SD-002 UJ (all non-detects) 
1010-MSP017-SD-003 
1 010-MSP017-SD-004 
1 010-MSP031-SD-001-1 
101 O-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
101 O-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 
101 O-MSP014-SD-001-1 
1010-MSP014-SD-001-2 
1010-MSP014-SD-002 
1 010-MSP014-SD-003 
1 010-MSP014-SD-004 
1 010-MSP018-SD-001 

K1010867 101 O-MSP014-SD-005 Arsenic J (all detects) A ICP serial dilution (%D) 18 
101 O-MSP023-SD-001 Cadmium UJ (all non-detects) 
101 O-MSP023-SD-002 Cobalt 
101 O-MSP023-SD-003 Selenium 
101 O-MSP023-SD-004 
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Metals- Laboratory Blank Data Qualification Summary- SDG K1010867 

Modified Final Reason 
SDG Sample Analyte Concentration AorP Code 

K1010B67 101 O-SWMSP014-F Thallium 0.008U ug/L A 10 

K1010867 1010-ER-SW-01-U 	 Thallium 0.002U ug/L A 10 

K1010867 101 0-ER-SD-01-U 	 Nickel 0.08U ug/L A 10 
Uranium 0.004U ug/L 

Mercury- Field Blank Data Qualification Summary- SDG K1 010867 

No Sample Data Qualified in this SDG 
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LDC #:_ __,2=-4""4_,_7_,_,_1A-"4'-"b'------ VALIDATION COMPLETENESS WORKSHEET Date: 12-i J-fJJ 
SDG #:._ __!K':0-1'-C0'-'1-"'08:"6"'-7--:---:-:.,- Level Ill Page:_lofl 
Laboratory: Columbia Analytical Services Reviewer: (f'l:::::. 

2nd Reviewer:_::=-~-.-
METHOD: Metals (EPA SW846 Method 6020) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidaticn A[ea I I Comments 	 I 
I. Technical holdino times 	 Samolino dates: A 	 qf'Z!f."W It fl 
II. Calibration n::cr IY\Sfure. A/& 

Ill. Blanks sw 

IV. ICP lnterterence Check Sample (ICS) Analysis 0 
v. Matrix Spike Analysis 	 SW fV'\S/0 
VI. Duplicate Sample Analysis 	 N' 
VII. Laboratory Control Samples (LCS) Pr- L.C<, L.Ls-~n 

~ ' VIII. Internal Standard (ICP-MS) 	 A 
IX. Furnace Atomic Absorption QC 	 A/ Nm0h \~7Pd 
X. ICP Serial Dilution 	 :;,v,; 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 
XIII. Field Duplicates 	 N 
XIV. Field Blanks 	 ~ f-6 ;:. ~~ ,~L-\ 

Note: 	 A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 O-MSP018-SD-002 <, 11 101 O-MSP015-SD-001 <\ 21 1 010-MSP023-SD-001 31 1010-SWMSP014-F w 

2 101 O-MSP018-SD-003 12 101 O-MSP015-SD-002 22 101 O-MSP023-SD-002 32 1010-SWMSP014-U 


3 101 O-MSP017 -SD-001 13 1010-MSP015-SD-003 23 1 010-MSP023-SD-003 33 101 0-ER-SW-01-U 


4 101 O-MSP017 -SD-002 14 1010-MSP015-SD-004 24 101 O-MSP023-SD-004 ;34 101 0-ER-SD-01-U \ 


~s5 1010-MSP017-SD-003 15 101 O-MSP014-SD-001-1 25 1010-SWMSP018-F "" 35 101 O-MSP018-SD-001 MS 


6 1010-MSP017-SD-004 16 1 010-MSP014-SD-001-2 26 101 O-SWMSP018-U 36 101 O-MSP018-SD-001 MSD 


7 1010-MSP031-SD-001-1 17 1 010-MSP014-SD-002 27 1010-SWMSP017-F 37 101 0-MSP014-SD-005MS 


8 101 O-MSP031-SD-001-2 18 101 O-MSP014-SD-003 28 1010-SWMSP017-U 38 1010-MSP014-SD-005MSD · 


"' 
9 101 O-MSP031-SD-002 19 101 O-MSP014-SD-004 29 1010-SWMSP015-F 39 \01{:)--{'\'; ~ 01 '1;-So-co I ' 

10 101 O-MSP031-SD-003 ' 20 1 010-MSP014-SD-005 30 1010-SWMSP015-U ' 40
' 


Notes:_...:;@Q)~?"'---'-1,C>;;:;---I%'?:7-:)P!~'t-)f-"'--------------------
\2@.:><,1- Vl:J-'2-4') 
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VALIDATION FINDINGS WORKSHEET Page:_/_ot_l_ 

Sample Specific Element Reference Reviewer: ( R . 
2nd reviewer: \;fJ 

All circled elements are applicable to each sample. 

I l'lom ''" tn Matrix · • . I '•• fTAI I 

AI. Sb.~Ba, Be,icd:'Ca, Cr,teOJCu, Fe, Pb, Ma. Mn, Ha, Ni, K~Na!Ti; V, Zn, Ma, B. Si, eN·/ ( ) ) 

AI, S~ Ba. Be.~ Ca~er. Co)'Cu) Fe, Pb, MQ, Mn, H~K(S~ Nafrb~Mo. B, Si. CN·. eLf) 
~ ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K,~ Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B. Si. CN', 

AI. Sb. As. Ba. Be, Cd, Ca, Cr, Co. Cu. Fe, Pb, MQ, Mn, H~•.Ni, K, Se, AQ, Na, Tl, V. Zn, .Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V. Zn, Mo. B. Si, CN·, 

AI, Sb,{AS)Ba, Be,(cd)ca, cr£(4 Cu, Fe, Pb, Mg, Mn, HQ, Ni, K.~. ,;afT1\v, Zn. Mo. B, Si. CN(I- )J 
AI, Sb, As, Ba, Be. Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se. AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, MQ, Mn, H~. Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn. Mo. B. Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca Cr, Co. Cu. Fe, Pb, MQ. Mn, Ha. Ni. K, Se, AQ. Na. Tl, V. Zn, Mo, B, Si. CN·, 

AI, Sb, As, Ba Be, Cd, .Ca, Cr, Ca, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa. Na. Tl, V, Zn, Mo, B, Si. eN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ. Ni. K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K. Se. Aa, Na, Tl. V, Zn, Mo. B. Si. CN·, 

AI, Sb, As. Ba. Be. Cd. Ca. Cr. Co, Cu, Fe. Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Ma, Mn, Ha. Ni. K. Se. Aa, Na. Tl. V, Zn, Mo, B, Si. CN·, 

AI. Sb, As, Ba, Be. Cd. Ca, Cr. Co. Cu. Fe, Pb. M~. Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn. Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si. eN·. 

AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co. Cu. Fe, Pb, Ma. Mn, Ha, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si. CN·, 

AI, Sb, As, Ba, Be. Cd. Ca, Cr, Co, Cu. Fe, Pb, MQ. Mn, Ha. Ni, K. Se. Ag, Na, Tl, V, Zn. Mo, B, Si. CN·, 

AI. Sb. As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb. Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu. Fe, Pb, Ma. Mn, Ha, Ni, K, Se. Aa. Na. Tl. V, Zn. Mo, B, Si. CN·, 

AI. Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V, Zn. Mo, B, Si, CN·, .. '" ·~ 

ICP AI, Sb, As, Ba. Be. Cd, Ca, Cr,'Co, Cu, Fe, Pb, Mg. Mn, Ha, Ni, K, Se. Aa, Na, Tl. V. Zn. Mo. B, Si, CN', 

ICP-MS AI, Sb,~Ba, Be,Fc'Ch ca.rer.rcot"Ctl Fe. Pb, Ma, Mn. Ha./N))K,tSe:'A!l'\Nafnlv:Ziil Mo. B, Si, cNTU l 
GEAA 

Comments:_JYMJSe![SrC<J!U!D'VUb!!IV:.;C<.'V!J.AAot;_i!!_fQpe~rfllD2[r!Im!SeQd____________________:_________ 
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LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page:~of') 
PBIICB/CCB QUALIFIED SAMPLES Reviewer: .ca_ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5x dil 2nd Reviewer: !r--· 
sample c.;oncentration units, unless otherwise noted: motKa Associated Samples: i~19 ~__2e) 'Y'1 

,., .I I l 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.008 0.04B~BBBal I I I I I I I I I I 

VdllljJI~ I.JULI .....t::l Ill dliUII UIILL;)1 Ul Ill;;;:);) Ullll:;l YVI;)t;: IIULCU, I II /" 1"\.:J;)UVICLt::U VOl I ltJIC;;), .::.u-"-"T 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I (mg/Kg) (ug/L) (ug/L) I I I I I I I I I 
Cd 0.007 0.035 

Co 0.010 0.05 

Tl 0.012 0.06 

u 0.009 0.045 

_agy:) ')qSample Concentration units, unless otherwise noted: ma/Ka Associated Samples: 

I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.004 0.01leo II II II II I I I I I I I I I I 
Sample Concentration units, unless otherwise noted: mo/Ka Associated Samples: 1-10 

' I II 
Analyte Maximum Maximum Maximum Action NoI I 

PB' PB' ICB/CCB' Limit . Qualifiers . 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I 

leo II II II 0.01 o II 0.025 1 I I I I I I 1 I 1 

24471A4.wpd 



LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page: Lot"'/ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: '{!:::__METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5x dil 2nd Reviewer: 

Sample Concentration units, unless otherwise noted: mq/Kq Associated Samples: 11-19. 21. 22 

Analyte Maximum II Maximum II Maximum II Action I No I
PB" PB" ICB/CCB" Limit Qualifiers 

(mg/Kg) (ug/L) (ug/L) 

0 035leo II II II 0.014 II · II I I I I I I I I I I 
Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples:___l;l,. 24 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.0225 

0.006 0.015BBB~ I 

I I I I I I I I I I 


~~'''I""~ -UIIVVIIUCHIUII II'\ . _ c Ulll~.;:ll Ulll<;>.;;>;;> V\ll<;i"IY~I.;;I<;; IIU~¥\.4, Ill /K A·----·-·-- s... ,,,1-',<;0.;>, ,-, o.~'>f\ 
I I 

Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 
ITI 0.011 11 0.0275 11II II II I I I I I I I I I I 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: __1_1-19 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I. I I I I 

ITI II 0.010 II 0.025 IIII II I I I I I I I I I I 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 21-22 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' , Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

ITI II 0.009 11 0.0225 1 I I I I I I I I III II 

24471A4.wpd 



LDC#:24471A4 VALIDATION FINDINGS WORKSHEET Page:>af') 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: e 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5x dil 2nd Reviewer: ~ 
Samole Concentration units. unless otherwise noted: ma/K· Associated Samol . -- - -· - ---' _ ........... ~" 


I 
Analyte Maximum Maximum Maximum Action 


PB" PB' ICB/CCB' Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.006 O.D15leo II II II II I I I I I I I I I I 
(.{,-, ....., . It)Sample Concentration units, unless otherwise noted: ua/L Associated Samples: 25 27 29 31 33 34 I..,.• 

I I 
Analyte Maximum Maximum Maximum Action 31 33 34 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I I 

As 0.08 0.4 

Co 0.004 0.02 

Ni 0.05 0.25 0.08 

Ag 0.013 0.065 

Tl 0.004 0.02 0.008 0.002 

u 0.003 0.015 0.004- '---- 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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l \ 
LDC #: 24471A4 VALIDATION FINDINGS WORKSHEET Page:_ol 

Field Blanks Reviewer: QJ'C" 
2nd Reviewer: lc----

ETHOD: Trace Metals (EPA SW846 601 OBI7000) 
N NIA Were field blanks identified in this SDG? 
N NIA Were target analytes detected in the field blanks? 

Blank units: ugll Associated sample units:Jd.9LL 
lin a date: 9129110 Soil factor aool' ..~__ _ lo;:;U 

0 1 

Fl~ld bla-;,kt~pe: (circle one) Field Blank I Rinsate I Other: -~<j Associated Samples: None 

Analyte Blank ID Sample Identification 

Action No Qualifiers~'lJ 
Level 

Cd 0.028 O.al>IC" 

Cr 0.27 C>62-( 

Co 0.042 a ron__ 
Cu 0.17 a, CJI 'J 

Ni 0.31 I o.O:,I 
Tl 0.002 o.oooz... 
u 0.027 o.c:a? 
v 0.15 o.o\ '5 

Blank units: ugll Associated sample units: mgiKg. 
Sampling date: 9128110 Soil factor applied 1OOx 
Field blank t pe: (circle one) Field Blank I Rinsate I Other: ( EB\ Associated Samples:v Cd Co=?-10 21-24. Cr Cu Ni V=None 

Analyte Blank ID Sample Identification 

/of/-;\ Action 
Level 

No Qualifiers 

Cd 

Cr 

Co 

0.004 

0.18 

0.041 

~ ;rim> I~ 
o.rh.o5q b-11 

Cu 0.47 1.2350,1 41 

Ni 0.08 t.a..a.IO.C ~ 
u 0.004 ~20. ~'I 
v 0.04 .""-"'· ~ 

---

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT. 
- - -

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

24471A4fb.wpd 



rLDC #: 1_..,4.'-11\f)L\!;> VALIDATION FINDINGS WORKSHEET Page:__oL 

Matrix Spike/Matrix Spike Duplicates Reviewer:~ 
2nd Reviewer: h. ~ 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a matrix spike analyzed for each matrix in this SDG? 
 e 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits 75-125 If the sample concentration exceeded the spike concentration by a factor 
· of 4 or more, no action was taken. 
~ N/A Were all duplicate sample relative percent differences (RPD) s 20% for water samples and s35% for soil samples? 

~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

!I MS MSD 1 
I " "~'"~"In Mot,;• 6nolvt~ o o oon 11 · · · · · 
I 

I '361% S€d 3e \~ \~19~ ~.t~IA clb) 

J rr ~ seo. rr~> '~'LL-t -z.o-z_':f_ IJ / 

I 

I 

. ~:;,1~ Sec\ CO\ ~D 3\'3, I 1-L'i' ~4. ;t/o~lt7'-11C) 

Comments:__________________________________________________________ 

MS0.4SW 



LDC #: 1,_,4_4(\#1? VALIDATION FINDINGS WORKSHEET Page:.lat__l 

ICP Serial Dilution Reviewer: ~ 
2nd Reviewer: __ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

ase see ~ N/A 
t )N/A 
y )N/A 

LE ~~~ 
Y N N/ V WVI'-" 1'-''-"I;;UVUIO~VU I ... .o> ...HV ...._.._.ap{<;U,,IV' '-"'-''-" '-"""'-'' I V I '<;;'-'<;.11._.\,AI<;A.~I\..11 I V VVI "VIIVV~ lVI I ...V<;.I.IVUIUUVIIU. 

~ 

n, M. ,n• '" c "'"on "" om n ' •'" •. 
3q &t:l ~ 1'1._ Hq,"3q J/U::1(f'l (If>') 

lb ,j__."Se ..L 

(_0 SE>ol ~<, ?5~ 'Z-o-7Jf :::7 I u::sl ~ CIK \ 
/en 14 

r~ -z_Lj 
·;:::e <-'1 ..JL- ......L/ 

Comments:____________________________~------~-----------------------------------------------------------------------
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Report# 24471 B4b· 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP021-SD-001 


101 O-MSP021-SD~002-1 


101 O-MSP021-SD-002-2 

101 O-MSP021-SD-003 

101 O-MSP021-SD-004 

101 O-MSP020-SD-001 

101 O-MSP020-SD-002 

101 O-MSP020-SD-003 

101 O-MSP020-SD-004 

101 O-MSP020-SD-005 

101 O-SWMSP021-F-01 

101 O-SWMSP021-U-1 

101 O-SWMSP021-F-2 

1010-SWMSP021-U-2 

101 O-SWMSP020-F 

101 O-SWMSP020-U 


101 O-SWMSP021-F-01 MS 

101 O-SWMSP021-F-01 MSD 


1010-SWMSP021-U-1MS 

101 O-SWMSP021-U-1 MSD 

101 O-MSP020-SD-005MS 


101 O-MSP020-SD-005MSD 


Monsanto, P4 Production LLC 


December 20, 2010 


Sediment/Water 


Metals by ICPMS SW-846 Method 6020 


Stage 4 


Columbia Analytical Services, Inc. 


K1011004 

Collection Date 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 

Laboratory Identification 
K1011004-003 

K1011004-004 

K1 011004-005 

K1 011004-006 

K1011004-007 

K1 011004-016 

K1 011004-017 

K1 011004-018 

K1 011004-019 

K1 011004-020 

K1 011004-001 

K1 011004-002 

K1 011004-008 

K1 011004-009 

K1011004-014 

K1011004-015 


K1 011004-001 MS 

K1 011 004c001 MSD 

K1 011 004-002MS 


K1 011 004-002MSD 

K 1 011 004-020MS 


K1 011 004-020MSD 


1 
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Introduction 

This data review covers 12 sediment samples and 10 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the 
EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Cobalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, and Vanadium. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R . The .result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 

· 15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soi( 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. · 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration· 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank ID Analvte 
Maximum 

Concentration Associated Samples 

PB (prep blank) Cobalt 
Thallium 

0.006 mg/Kg 
0.004 mg/Kg 

All sediment samples in SDG 
K1011004 

4 
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Maximum 
' Method Blank ID Analyte 	 Concentration Associated Samples 

ICB/CCB Cobalt 0.009 ug/L 1010-MSP020-SD-005 
Thallium 0.006 ug/L 

ICB/CCB Cobalt -0.010 ug/L 1010-MSP021-SD-001 
Thallium 0.017 ug/L 101 O-MSP021-SD-002-1 

1 010-MSP021-SD-002-2 
1010-MSP021-SD-003 
1010-MSP021-SD-004 
1010-MSP020-SD-001 
1010-MSP020-SD-002 
1010-MSP020-SD-003 
1010-MSP020-SD-004 

ICB/CCB Silver 0.013 ug/L 101 O-SWMSP021-F-01 
Thallium 0.004 ug/L 101 O-SWMSP021-F-2 
Uranium 0.003 ug/L 101 O-SWMSP020-F 

ICB/CCB Cadmium 0.004 ug/L 1010-SWMSP021-F-01 
Cobalt 0.005 ug/L 1010-SWMSP021-F-2 

ICB/CCB Arsenic 0.08 ug/L 101 O-SWMSP020-F 
Cobalt 0.004 ug/L 
Nickel 0.05 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

101 O-SWMSP021-F-2 Silver 0.010 ug/L 0.010U ug/L 

1010-SWMSP020-F 	 Silver 0.006 ug/L 0.006U ug/l 
Thallium 0.011 ug/L 0.011 U ug/L 

No field blanks were identified in this SDG. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

5 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

. 

Spike ID 
(Associated MS (%R) MSD (%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

101 O·MSP020-SD-005MS/MSD Cadmium 180.6 (75-125) 177.8 (75-125) - J+ (all delecls) A 
(All sediment samples in SDG 
K1011004) 

101O-SWMSP021-F-01 MS/MSD Selenium - 137.5 (75-125) - J+ (all detecls) A 

(1010-SWMSP021-F-01 

101 O-SWMSP021-F-2 

101 O-SWMSP020-F) 


IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyte %0 {Limits) Associated Samples Flag AorP 

101O-MSP020-SD-005L 	 Arsenic 17 {510) All sediment samples in J (all detecls) A 

Cadmium 16 (510) SDG K1 011004 UJ (all non-detecls) 

Selenium 21 (510) 

Silver 14 {510) 


6 
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Chromium and Thallium results were outside the QC limits; data were not qualified since 
the concentration was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

7 
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Metals - Data Qualification Summary- SDG K1 011004 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011004 	 1010-MSP021-SD-001 _ Cadmium J+ (all detecls) A Matrix spike/Matrix spike 16 
101 O-MSP021-SD-002-1 duplicates (%R) 
1 010-MSP021-SD-002-2 
101 O-MSP021-SD-003 
101 O-MSP021-SD-004 
101 O-MSP020-SD-001 
101 O-MSP020-SD-002 
101 O-MSP020-SD-003 
1010-MSPOZO-SD-004 
101 O-MSP020-SD-005 

K1011004 	 101 O-SWMSP021-F-01 Selenium J+ (all detecls) A Matrix spike/Matrix spike 16 
101 O-SWMSP021-F-2 	 duplicates (%R) 
101 O-SWMSP020-F 

K1011004 101 O-MSP021-SD-001 Arsenic J (all detecls) A ICP serial dilution (%0) 18 
101 O-MSP021-SD-002-1 Cadmium UJ (all non-detects) 
101 O-MSP021-SD-002-2 Selenium 
1010-MSP021-SD-003 Silver 
1010-MSP021-SD-004 
1010-MSPOZO-SD-001 
1010-MSPOZO-SD-002 
101 O-MSP020-SD-003 
101 O-MSP020-SD-004 
101 O-MSP020-SD-005 

Metals - Laboratory Blank Data Qualification Summary- SDG K1 011004 

Modified Final Reason 
SDG Sample Analyte Concentration AorP Code 

K1011004 1010-SWMSP021-F-2 	 Silver 0.010U ug/L A 10 

K1011004 1 010-SWMSP020-F 	 Silver 0.006U ug/L A 10 

Thallium 0.011U ug/L 


Mercury -Field Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

8 
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LDC #:_ __,2'-"4""47'---1'-"8""4"'-b___ VALIDATION COMPLETENESS WORKSHEET Date: [Z...-r~--m 
SDG #:__K.,.1...,0'-'1_,_10,_,0"'4c.,--,-., Level IV Page:_L:!;b
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer: , _ .< 

METHOD: Metals (EPA SW846 Method 6020) 
0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Ama I I Cammects l1 

I. Technical holding times p., Sampling dates: tol1..bO 
II. Calibration /r:ccv 0\~'TuN' Pr/0 
Ill. Blanks sw 

IV. ICP Interference Check Sample (ICS) Analysis A 
v. Matrix Spike Analvsis ':-)(A/ N\<) /0 
VI. Duplicate Sample Analysis /J 
VII. Laboratory Control Samples (LCS) ..A /..._( ') LC5-SCK(V) 
VIII. Internal Standard (ICP-MS) .A 

J 

IX. Furnace Atomic Absorption QC /11, A/C}'r v·b \i:""2f?9 
X. ICP Serial Dilution sw 

XI. Sample Result Verification A 

,11r-
XII. Overall Assessment of Data 

XIII. Field Duplicates (\ 

XIV. Field Blanks N 

Note: A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1010-MSP021-SD-001 <; 11 1010-SWMSP021-F-01 W 21 1010-MSP020-SD-005MS ~ 31 

2 101 O-MSP021-SD-002-1 12 1010-SWMSP021-U-1 22 1010-MSP020-SD-005MSD\i.32' 

3 101 O-MSP021-SD-002-2 13 1010-SWMSP021-F-2 23 33 

4 101 O-MSP021-SD-003 14 1010-SWMSP021-U-2 24 34 

5 101 O-MSP021-SD-004 15 1010-SWMSP020-F 25 35 

6 101 O-MSP020-SD-001 16 1010-SWMSP020-U 26 36 

7 101 O-MSP020-SD-002 17 1010-SWMSP021-F-01MS 27 37 

8 1010-MSP020-SD-003 18 1010-SWMSP021-F-01MSD 28 38 

9 1010-MSP020-SD-004 19 1010-SWMSP021-U-1MS 29 39 

10 1010-MSP020-SD-005 ' 20 1010-SWMSP021-U-1MSD ,.V 30 40 

Notes:_________________________________ 

2447184bW.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l__of-z._ 
Reviewer: CR 

2nd· Reviewer: ...___..---

Method'Metals (EPA SW 846 Method 6010B/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdinq times 
/

All technical holding times were met 

..... 


Cooler temoerature criteria was met. 

II. ICP!MS Tune 
/

Were all isotooes in the tun ina solution mass resolutiOn within 0.1 amu? v 
/

Were %RSD of isotopes in the tuning solution :;5%? 

Ill. Calibration 

I...-Were ali instruments calibrated daily, each set-up time? 

Were the oroper number of standards used? I.---"1

Were all initial~~~ ~ontinuing calibration verification %Rs within the 90-110% (80 I/v120% for mercu QC limits? 

Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
/

Was a method blank associated with everv sample in this SDG? ___. 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation comoleteness worksheet ' 

V. ICP Interference Check Sample 
....... 


Were ICP interference check samples performed daily? 

1 ........ 

Were the AS solution oercent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water, 

__.. _.,.
Were the MSIMSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv·a factor of 4 or more, no action was taken. 

I/
_... 

Were the MS/MSD or duplicate relative percent differences (RPD).:: 20% for 
waters and.:: 35% for soil samples? A control limit of +1- RL(+I-2X RL for soil) was 
used for samples that were.:: 5X the RL, including when only one of the duplicate 
samole values were < SX the RL. . 
VII. Laboratory control samples 

1.........
Was an LCS anaylzed for this SDG? 

Was an LCS analvzed oer extraction batch? 
/ I/ 
/

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: Gof'Z, 
Reviewer: c ?

2nd Reviewer: (="' 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

1.---If MSA was nerformed was the correlation coefficients > 0.995? 

f-. 
Do all annlicable analvsies have duolicate iniections? fleveliV on[v) ----~ 

/For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? flevel IVonJv\

[7 

Were analvtica\ soikA recoveries within the 85-115% QC limits? 
 ' 
IX /CP Serial Dilution 

Wa~)~n b~ serial dilution analyzed if analyte concentrations were > SOX the MDL ..--1-· 

ICP />1 0 X the MDLIICP/MS\7 


Were all nercent differences f%Ds' < 10%? 

Was there ~~~ence of negative interference? If yes, profeSsional judgement will be /

used to auali the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.§1. 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) .....-
of the intensifv of the internal standard in the associated initial calibration? 

1
/If the %Rs were outside the criteria was a reana\vsis oerformed? 

XI. Reqlonaf Qualitv Assurance and Qualitv Control 

Were performance evaluation (PE) samoles performed? / 

/
Were the nerformance evaluation (PEl samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable /to level IV validation? 

XIII. Overall assessment of data 


Overall assessmerit of data was found to be acceptable. 
 ,/f 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. -f-

1Target analytes were detected in the field duplicates. / 

XV. Field blanks 

Field blanks were identified in this SDG. v/ 
Taraet analvtes were detected in the field blanks. 17 

MET-SW_20tO.wpd version 1.0 



LDC#: ~ lW)'-!9 VALIDATION FINDINGS WORKSHEET Page:_l_of_l_. 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: ~ 

All circled elements are applicable to each sample. 

A, ...... , I ist IT .I!. I \ 

1-!Q AI, st{ii$, Ba, Be.\~. Ca, C~Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. WO'\Nai'TI. V, Zn, Mo. B. Si, CN·.f\) 

1,\'1, IS AI Sb~_Ba. Be,&i);a(Cr, Co, Cu~Fe, Pb, Mo. Mn, Ho,(Ni)K, ~Na?il."v':'lzn. Mo. B. Si, eN·, lU .) 
AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K.~. Na, TJ, V, Zn, Mo, B, Si, CN·. 

. 

AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B. Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K; Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI. Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·, 


AI, Sb, ~ Ba, Be, Eal Ca, t"f. Co, ClJN=e, Pb, Mq, Mn, Hq, @), K,tSeJ\ll. Natri.\2) Zn, Mo. B, Si. CN·, (U) 

AI, Sb, As, Ba, Be, Cd,Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, ~a. Na, Tl, V, Zn, Mo, B, Si, CN·. --.. 


AI Sb, ~Ba, Be.({Sla) Ca, Cr,{ci;) Cu, Fe, Pb, Mo, Mn, Hg, Ni, K.(Se, ,<\;DN~Glv. Zn, Mo, B. Si, CN..( U' 
._' 
AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, H!l, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo, B, Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn. Mo. B, Si. CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma. Mn, Ho. Ni. K, Se, Aq, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb. Ma. Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si. eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn. Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni, K, Se, Aa, Na, Tl. V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo. Mn, Hg, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Aa. Na, Tl. V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb. Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. i3, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma. Mn, Ho. Ni, K, Se, Ao. Na. Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd,' Ca, Cr. Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr,·co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo, B, Si. CN·, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn. Ho, Ni. K, Se, Aa. Na. Tl, V, Zn. Mo. B, Si, eN·, 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: 24471 B4b VALIDATION FINDINGS WORKSHEET Page:_l_of-., 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: CJ? 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5xdil 2nd Reviewer: !c._. 
VC:IIIl!JI~ VUill,.;t:IIUc:tliUII Ullll;), Ulllt::;:;.;:. Ulllt::IVVL::>t: IIUlt::U. 

I 
Ill 11'\. 

I 
1"'\;::.;)UI,..Ic:tlt::U \JCIIIIfJU::::;::,. /"\II .....n::.diment 

l 
Analyte Maximum 

PB' 
(mg/Kgl 

Maximum 
PB' 

(ug/L( 

Maximum 
ICB/CCB' 

(ug/L) 

Action 
Limit I Qua~~ers I I I I I I I I I I 

B~BBE:jlo- om I I I I I I I I I I 
c h.,..,..,,,t"''"" --··--··.,-•·-·· -···•-> -···--- _.,.<;>IVVI.:;I<;i IIV\<;;il.j, "' /K" .. r,..,..,...,._.,.., •...,..., '-'"'"'''t·""""'· •v 

II 
Analyte Maximum Maximum Maximum 

PB' PB' ICB/CCB' 
(mg/Kg) (ug/LI (ug/LI 

BBB~0.006 

Action 
Limit 

0.0225 

0.015 

I Qua~~ers I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Vetiii!Jio;;;: VVIII,o,.;;l I \I 0\IVI I Ulllli;;l, Ulll<;;i".:;l.;> VU 1-.;;i"l YYI.:;II;;O I IVlVU, 

I 
I II II .. 

I 
r\.:;I.:;IVVIO\VU VCIIItJio;,.:;l, 1-v 

Analyte Maximum Maximum Maximum Action. 
PB' PB' ICB/CCB' Limit 

(mg/Kgl (ug/L) (ug/L) 

RRRF§l0.017 

0.025 

0.0425 

Sample Concentration units, unless otherwise noted: ug/L 

I 

I Qua~~ers I 
I 
: I 

Associated Samples: 

I 

I 

I 
11. 13. 15 

I 

I 

I 

I 

I 

I 
Reason Code: 10 . · --·. - -· . 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Analyte Maximum 
PB' 

(mg/Kgl 

Maximum 
PB' 

(ug/LI 

Maximum 
ICB/CCB' 

(ug/L) 

Action 
Limit 

I 
13 

I 
15 

I I I I I I I I I 
Ag 

Tl 

u 

0.013 

0.004 

0.003 

0.065 

0.02 

0.015 

0.010 0.006 

0.011 

24471 B4b.wpd 



LDC #: 24471 B4b VALIDATION FINDINGS WORKSHEET 
PB/ICB/CCB QUALIFIED SAMPLES 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 100x x 5xdil 
VGIIIIjJit: VUIII.<CI Ill GIUVII Ullll;:> 1 UIIIC.:to;:) VU I'C"I YVI.::>C IIVU:;;U. U II-. r;.;;o.;)UVIQlVU VCU llt.Jlo;:;;.:O. I I IV 

I I 


Page-::z-~ 
Reviewer:~ _ 

2nd Reviewer: ~ 

Analyte Maximum Maximum Maximum Action 

PB" PB' ICB/CCB" Limit 
 I Qua~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.005 0.02~ .IBBB~~I I I I I I I I I I 

Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 15 

I I 
Analyle Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

As 0.08 0.4 

Co 0.004 0.02 

Ni 0.05 0.25 
[._ 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 
qualified as not detected, "U". · 
Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 

24471 84b.wpd 



LDC #: (___l.-{.4/\.f.O~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Page:1__o/_ 

Reviewer: cR 
2nd Reviewer: 1 c:__ 

"' 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". · . 
16:.1 N N/A Was a matrix spike analyzed for each matrix in this SDG? 8 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits f 75-125? If the sample concentration exceeded the spike concentration by a factor 
' of 4 or more, no action was taken. 

6DN N/A Were all duplicate sample relative percent differences (RPD) :0 20% for water samples and :o35% for soil samples? 

~~ONLY: 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


MS MSD 

I~ lin M•t,;~ .An•lvt"- I>Pn 11 lmit•l ...
' ' 

-L..-1/{_,L. sa} _(.J:J I \SO,.{, l,j_/'1 ,5\ Psi\sv i j\'(2()-t --:r--tdP+o I rr {It, l. 
~ 

n \\~ w Sg \""':J1 ,'j II , I'? Jt:) '3'-t do__±;_jA _ffb 
-"' 

l 
J ./ 

Comments:__~------------------~------------------------------------------------------------------------------------------

MSD.4SW 



LDC#: <GIJ.Lf7\~ VALIDATION FINDINGS WORKSHEET Page:_L_@? ~ 
ICP Serial Dilution Reviewer:---'==~ 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A If analyte concentrations were> 50X the MDL (ICP} ,or >100X the MDL (ICP/MS}, was a serial dilution analyzed? 
~ Were ICP serial dilution percent differences (%D) .:;:1 0%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 
J.,EVEL IV ONLY: 
( '0. N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

IH I "' nilu+nA <:::"'"""'"' In M.,• • 	 oLn /1 hnl+~\'""''
I() ~ Pt5 n A-l\ coA cJ/lXY/A7R

-/ 
i 

C't?. IC 
.51:_ L.._l
ftcy- IY 	 .. 

u 	 "' 

I \ w 	 __Cc_ ICO A\\. vu, ~n Ala Q, !!;'\ (C. (;.£}f.J 
_.:::r:_\ !'/_ J ....1 
~ 

Comments:________________~------------------~-----------------------------------------------------------------------

•.:.. 
SDILICPMS.wpd 
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LOG#: ?5-i47/f3:/b VALIDATION FINDINGS WORKSHEET Page: \ of_) 

Initial and Continuing Calibration Calculation Verification Reviewer~ 
2nd Reviewer: Jc::,. 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 


%R ~Found x 100 Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 

True· True = concentration (in ugfL) of each analyte in the ICV or CCV source 

I Becalc1ilated Ei!e!;!Octed 
Acceptable 

Standard ID Type of Analysis Element Found lug/L) True (ug/L) I %R II %R I (YIN) 

ICP (Initial calibration) 

ICP/MS (Initial calibration)-:\Lv u ?_SJ~ 2--S,o IOL- (06 ~ 
CVM (Initial calibration) 


ICP (Continuing calibration) 


\CP/MS (Continuing calibration)
CCAJ ~ --r\ 'L),L{ 'LS,o w-z_ ld?_ '-( 
CVAA (CoOtinuing calibration) 


GFM {Initial calibration) 


GFAA (Continuing calibation) 
•, 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: cJ-ll-t7f6'J6 VALIDATION FINDINGS WORKSHEET Page: "lot ~ 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: '~'=---

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) M SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S == Original sample concentration 
(S+D)/2 D :::: Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5} 

I IB:ecah::lllated 

Foundf~~~ True I D I SD~O Acceptable 
SampleiD Type of Analysis Element V %R/RPO/%D %R/ RPO I %D (Y/N)

(mritsj- "' .... 
ICP interference check~CS0\_2 Co 507~/L So.o~/L l6 \ l () r 

L/
I 

Laboratory control sample t.--C') \1) 1010 .J_ \DCC) J_ IOl /()7 
Matrix spike (SSR-SR) 

(___~ Cf_q~ '6/1...--~ D) [3
' 

DuplicateV/1...--L--- ~ 5),'7- ::S. I 0 '?___. . O,L_ 
ICP serial dilution lO (c, Ib,0?::/1')/e- n-S:/OfL 1 q -v 

··- 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 



___________________________________ _ 

1 

VALIDATION FINDINGS WORKSHEET Page:Lof_\_ 

Sample Calculation Verification Reviewer: ~ / 
2nd reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N/A Are all detection limits below the CRDL? 

ected analyte results for -------~_;:Co;..=_,p/~1--'-')+--- were recalculated and verified using the following 

equation:
Concentration= (RDl(fV)(Oil) 

RD 
FV 
ln. Vol. = 
Oil 

# 

Note: 

(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

I 

I I 

I '- r -:.. CO,~fV'L-C~)~7.-<-g!)'t'ai)\ --_ "",L/" r:...~~· 
Recalculation: \.() ~ 11 ~ _ r J J tf~ 

{(~ 

Reported Calculated 
Acceptableco~~y~on c~~{~ation

Analyte ~<;11 IY/N) 

P\-"') \7.,5 l 'L.S J 
' 

C'd ?..._'2.., q "2-z,q 
(',..., "1,4L.Jfl (.L/~. 

~e.. 7"')/) l :,,s 
(1-~ o .St-(\ o,s<?S 
'JY l. L-"lb I -z.1Lf 
u ct.rnw q e:,-z_c; 

A.f,.o--/1 AA;r/L 

~ ~~ ?"';'7:>-:::; y 
Crf 6.1~· "·l"<..."1 
Cc V,""'::>'b 6~~ 
en C!>L/~ ;(") .LI.~ 
Cv e.q~ B ;=tLf 
N; \'),0 JC..h 

'Se.. --;<;:;,c., ~~.s 
'Tl 0 .D-\\ (9,()<-t\ 

u L( ,n.y{() 1.-f.-<.,'//J 
L--v 1'2.--· I I '2.. -I 

RECALC.4SW 



Report# 24471C4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 20, 2010 

Matrix: Soil/Sediment/Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011005 

Sample Identification Collection Date Laboratory Identification 
101 O-MSP016-SD-001 09/30/10 . K1 011005-003 

101 O-MSP016-SD-002 09/30/10 K1 011005-004 

101 O-MSP016-SD-003 09/30/10 K1011005-005 


101 O-MSP016-SD-004-1 09/30/10 K1 011005-006 

101 O-MSP016-SD-004-2 09/30/10 K1011005-007 . 

101 O-MST053-SD-001 10/03/10 K1 011005-010 

101 O-MST053-SD-002 10/03/10 K1 011005-011 

101 O-MST053-RS-001 10/03/10 K1 011005-012 

101 O-MST053-RS-002 10/03/10 K1 011005-013 


101 O-MST275B-SD-001 10/01/10 K1 011005-016 

101 O-MST275B-RS-001 10/01/10 K1 011005-017 

101 O-MST275B-RS-002 10/01/10 K1011005-018 

101 O-MST275A-SD-001 10/01/10 K1 011005-021 

101 O-MST275A-RS-001 10/01/10 K1011005-022 

101 O-MST275A-RS-002 10/01/10 K1 011005-023 


101 O-SWMSP016-F 09/30/10 K1 011005-001 

1010-SWMSP016-U 09/30/10 K1 011005-002 

101 O-SWMST053-F 10/03/10 K1 011005-008 

101 O-SWMST053-U 10/03/10 K1 011005-009 


101 O-SWMST2758-F 10/01/10 K1011005-014 

101 O-SWMST2758-U 10/01/10 K1 011005-015 

101 O-SWMST275A-F 10/01/10 K1 011005-019 

101 O-SWMST275A-U 10/01/10 K1 011005-020 


101 O-SWMSP016-UMS 09/30/10 K1 011 005-002MS 
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101 O-SWMSP016-UMSD 09/30/10 K1 011 005-002MSD 

101 O-MSP016-SD-003MS 09/30/10 K 1 011 005-005MS 


101 O-MSP016-SD-003MSD 09/30/10 K1011005-005MSD 
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Introduction 

This data review covers 6 soil samples, 11 sediment samples, and 10 water samples listed 
on the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Cobalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, and Vanadium. 

This review follows the specific guidance specified in the .Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this· report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature.· 

Raw data were reviewed fora minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. · 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the· 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

4 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

5 
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Maximum 
Method Blank ID Analvte 	 Concentration Associated Samples 

PB (prep blank) Cadmium 0.008 mg/Kg All soil and sediment samples in 
Cobalt 0.008 mg/Kg SDG K1011005 
Thallium 0.005 mg/Kg 

ICB/CCB Cobalt 0.010 mg/Kg 1 010-MSP016-SD-003 
Thallium 0.017 mg/Kg 

ICB/CCB Coball 0.008 ug/L 1010-MSP016-SD-001 
Thallium 0.007 ug/L 1010-MSP016-SD-002 

1010-MSP016-SD-004-1 
101 O-MSP016-SD-004-2 
101 O-MST053-SD-001 
101 O-MST053-SD-002 
1010-MST053-RS-001 
101 O-MST053-RS-002 

ICB/CCB Cobalt 0.007 ug/L 1 010-MST275B-SD-001 
Thallium 0.006 ug/L 101 O-MST275B-RS-001 

101 O-MST275B-RS-002 
101 O-MST275A-SD-001 
101 O-MST275A-RS-001 
1010-MST275A-RS-002 

PB (prep blank) Chromium 0.08 ug/L 1010-SWMSP016-F 
Cobalt 0.006 ug/L 101 O-SWMST053-F 

101 O-SWMST275B-F 
101 O-SWMST275A-F 

ICB/CCB Cobalt 0.004 ug/L 1010-SWMSP016-F 
Thallium 0.004 ug/L 1010-SWMST053-F 
Silver 0.013 ug/L 1010-SWMST275B-F 

1010-SWMST275A-F 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-SWMSP016-F 	 Thallium 0.002 ug/L 0.002U ug/L 

Silver 0.006 ug/L 0.006U ug/L 


1010-SWMST053-F 	 Thallium 0.002 ug/L 0.002U ug/L 

101 O-SWMST275B-F 	 Silver 0.020 ug/L 0.020U ug/L 

101 O-SWMST275A-F 	 Silver 0.010 ug/L 0.010U ug/L 
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Samples 1010-ER-SD-02-U, 1010-ER-RS-01-U, and 1010-ER-SD-03-U (all from SDG 

K1 011 007) were identified as equipment blanks. No metal contaminants were found in 

these blanks with the following exceptions: 

Sampling 
Equipment Blank ID Date Analyte Concentration 

1010-ER-SD-02-U 9/30/10 	 Cadmium 0.008 ug/L 
Cobalt 0.051 ug/L 
Copper 0.018 ug/L 

101 0-ER-RS-01-U 10/1/10 	 Cadmium 0.030 ug/L 
Cobalt 0.096 ug/L 
Thallium 0.004 ug/L 
Uranium 0.025 ug/L 

101 0-ER-SD-03-U 10/3/10 	 Cadmium 0.024 ug/L 
Cobalt 0.071 ug/L 
Thallium 0.002 ug/L 
Uranium 0.020 ug/L 

Associated Samples 

1010-MSP016-SD-001 
1010-MSP016-SD-002 
1010-MSP016-SD-003 
1010-MSP016-SD-004-1 
1010-MSP016-SD-004-2 

101 O-MST2758-RS-001 
101 O-MST275B-RS-002 
101 O-MST275A-RS-001 
101 O-MST275A-RS-002 

1010-MST053-SD-001 
101 O-MST053-SD-002 

Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of!> 20% for water or!> 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and± 2x RL for sediments and soils. 
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VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix. 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated MS (%R) MSD (%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

101 O-MSP016-SD-003MS/MSD Cadmium 223.0 (75-125) 159.7 (75-125) - J+ (all detects) A 
(1 010-MSP016-SD-001 Uranium 128.5 (75-125) - - J+ (all detects) 
101 O-MSP016-SD-002 
101 O-MSP016-SD-003 
101 O-MSP016-SD-004-1 
1010-MSP016-SD-004-2 
1 010-MST053-SD-001 
101 O-MST053-SD-002 
1 010-MST2758-SD-001 
1 010-MST275A-SD-001) 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyle %0 (Limits) Associated Samples Flag AorP 

1 010-MSP016-SD-003L 	 Arsenic 12(<10) 101 O-MSP016-SD-001 J (all detects) A 
Cadmium 13 (<10) 1 010-MSP016-SD-002 UJ (all non-detecil;) 
Selenium 17(<10) 1 010-MSP016-SD-003 
Silver 12(<10) 101 O-MSP016-SD-004-1 

101 O-MSP016-SD-004-2 
101 O-MST053-SD-001 
101 O-MST053-SD-002 
1 010-MST2758-SD-001 
1 010-MST275A-SD-001 

Arsenic, Nickel, and Silver results were outside the QC limits for sample 101 O-SWMSP016
U; since there were no associated samples in this SDG reported, data was not qualified. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

9 
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Metals - Data Qualification Summary- SDG K1 011005 

SDG Sample 

K1011005 	 101 O-MSP016-SD-001 
101 O-MSP016-SD-002 
101 O-MSP016-SD-003 
101 O-MSP016-SD-004-1 
101 O-MSP016-SD-004-2 
101 O-MST053-SD-001 
101 O-MST053-SD-002 
1010-MST275B-SD-001 
1010-MST275A-SD-001 

K1011005 	 1 010-MSP016-SD-001 
1 010-MSP016-SD-002 
1 010-MSP016-SD-003 
101 O-MSP016-SD-004-1 
101 O-MSP016-SD-004-2 
101 O-MST053-SD-001 
101 O-MST053-SD-002 
101 O-MST275B-SD-001 
101 O-MST275A-SD-001 

Reason 
Analyte Flag AorP Reason Code 

Cadmium J+ (all detecls) A Matrix spike/Matrix spike 16 
Uranium J+ (all detecls) duplicates {%R) 

Arsenic J (all detecls) A ICP serial dilution (%D) 18 
Cadmium UJ (all non-detecls) 
Selenium 
Silver 

Metals - Laboratory Blank Data Qualification Summary - SDG K1 011005 

SDG Sample Analyte 
Modified Final 
Concentration AorP 

Reason 
Code 

K1011005 101 O-SWMSP016-F Thallium 
Silver 

0.002U ug/L 
0.006U ug/L 

A 10 

K1011005 101 O-SWMST053-F Thallium 0.002U ug/L A 10 

K1011005 1010-SWMST275B-F Silver 0.020U ug/L A 10 

K1011005 1010-SWMST275A-F Silver 0.010U ug/L A 10 

Mercury- Field Blank Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 
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LDC #: _ _.2.::r44"-'7--'-1C""4"-"b'----- VALIDATION COMPLETENESS WORKSHEET Date: lL..-C)-lD 
SDG #: K1011005 Level Ill Page: Lot \ 
Laboratory: Columbia Analytical Services Reviewer:_,~"---''--

2nd Reviewer:~ 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Area I I Comments 	 I 
I. Technical holdinQ times 	 0- Samplino dates: 9/?o-lot-..,/lo 

/ .X::C (? {'() )1L{'Q_ wiP. 

Ill. Blanks I:'SIAl 

II. Calibration 

p
IV. ICP Interference Check Sam ole (ICS) Analvsis 

v. Matrix Sj)ike Analysis 	 [)LJ fi\SLP 
VI. Duplicate Sample Analysis /V 
VII. Laboratory Control Samples (LCS) A LCS LCS- S'6Zr<\ 
VIII. Internal Standard (ICP-MS) A 

/1(IX. Furnace Atomic Absorption QC 	 No-+ ut.. 11.-u:r\> 

ISVX. ICP Serial Dilution 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 .(..:\ 

XIII. Field Duplicates 	 N 
:)VV

XIV. Field Blanks 	 E:IO: ID!D"'~S()-CJ'l-LJ I IC(rt:.'k ~0\-U' \Oio-&~.,-{)-Ql -L) 

Note: 	 A= Acceptable NO = No compounds detected D = Duplicate C<;,O& ~ 1:: \0\ \OOJ) 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1010-MSP016-SD-001 ')ed. 11 101 O-MST275B-RS-001 <., 21 101 O-SWMST275B-U ~ 31 <?~s 
2 101 O-MSP016-SD-002 12 101 O-MST275B-RS-002 22 1010-SWMST275A-F 32 ~ 
3 101O-MSP016-SD-003 13 1010-MST275A-SD-001 ~.et:i 23 101 O-SWMST275A-U 33 

4 101 O-MSP016-SD-004-1 14 1o10-MST275A-RS-001 S.,".\ 24 101 O-SWMSP016-UMS 34 

5 1 010-MSP016-SD-004-2 15 101 O-MST275A-RS-002 .l._ 25 1010-SWMSP016-UMSD l:l5 
6 1010-MST053-SD-001 16 101 O-SWMSP016-F \./ 26 101 O-MSP016-SD-003M~ 
7 101 O-MST053-SD-002 ' / 17 1010-SWMSP016-U 27 101 O-MSP016-SD-003MSD W 
8 101 O-MST053-RS-001 _S_ 18 101 O-SWMST053-F 28 	 38 

9 101O-MST053-RS-002 19 101O-SWMST053-U ~29 	 39 

10 101 O-MS'T275B-SD-001~ 20 101 O-SWMST275B-F '<I../ 30 	 40 

Notes:____________~--------------------------------------------------------
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LDC#: LJ--tk:"ll(l\0 VALIDATION FINDINGS WORKSHEET Page:_l_ot_l_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: v--

All circled elements are applicable to each sample. 

"~mnl" on AMatriY , List ITALl 

~-\ s AI, Sb/A&l Ba, Be,(Cd) Ca, Cr,CCOJ Cu, Fe, Pb, Mo, Mn, Hg, Ni, KfSe, Aru NA V, Zn, Mo. 8, Si, cN·.\9:1. 

AI, Sb, As, Sa, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

lb.\~ :lo' "2 AI, Sb,~Ba, Be7&, c<( CafCo, Cu)Fe, Pb, Ma, Mn, Ha.IND K, sei'AQ)Na~Zn, Mo, B, Si, cN·/UJ 

(] IL .71 •-:<-, AI, Sb, As, Sa, Be,-;;, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Hg, Ni, K, ~,Ao, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, !'.g, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

~~~ 1-1..{ r ~ AI, Sb~. Ba, Be, ~d)Ca,(Cr, Co, Cu")Fe, Pb, Mg, Mn, Hg, ~ K, ~e. Ail) Na,('i"i;\l)_zn, Mo, 8, Si, CN-{())_ 

,., 1-&, ~1 AI, Sb~, Ba, Be, ed) Ca, Cr, Co) cu. Fe, Pb, Ma, Mn, Ha, Ni, K, ~ Na,('fl) V, Zn, Mo, 8, Si, CN', M 
AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V; Zn, Mo, B, Si, CN·, 

AI, Sb, As, Sa, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl; V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg_, Mn, Hg, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni. K. Se, Ag, Na. Tl. V. Zn. Mo. B. Si, eN·, 

AI, Sb, As, Ba. Be, Cd. Ca, Cr, Co. Cu. Fe, Pb. Mo. Mn, Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se, Ao. Na. Tl, V, Zn. Mo, B, Si. CN', 

AI, Sb, As, Ba, Be. Cd. Ca. Cr. Co. Cu, Fe, Pb, M_g, Mn, Ha, Ni, K, Se, Aa·. Na, Tl, V, Zn, Mo, B, Si. CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na, Tl. V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. B, Si CN·. 

AI. Sb, As, Sa, Be, Cd. Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 

6 

ICP AI, Sb, As, Sa, Be. Cd, Ca, Cr,'Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se. Ag, Na, Tl. V, Zn. Mo. B, Si, eN·, 

lr.JOAA AI O:,h A· R~ Ro ICrl ,-,, r, r, "" "• Ph Mn Mr l-In Ni K O:,p A ••• Tl \1 7n Mn R "' ,_.. 

Comments: Mercurv by CV AA if performed 

ELEMENTS.4 
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LDC #: 24471 C4b VALIDATION FINDINGS WORKSHEET Page:_L_J-, 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: ~ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x_5x~i! 2nd Reviewer: 
Sample Concentration units, unless otheiWise noted: mq/Kq Associated Samples: All Sediment .a-~c 1 

Analyte II Maximum Maximum Maximum II Action 
PB" PB" ICB/CCB' Limit I Qua~~ers I I I 

(mg/Kg) (ug/L) (ug/L) 

I_ I I . I I -10.008§§~ I§ o.oo8 I o.o4 I I I I I I I I I I 
o~~ I Q~ 

s -···r-·-le C ··--···· ........ 't ' ... - -----· ----- d Ill /K· A ·.ted Strati •th ··-·--· .. ~ .. . - ---··.-·--· 3
I I II 

Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 
0.025 I 

0.017 0.0425 :RBB~ I I I I I I I I I II 
Sample Concentration units. unless otheiWise noted: maiKo Associated Samples: 1. 2. 4-9 

I I II 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 IQua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.007 0.0175BBB~~I I I I I I I I I I II 

UOIIItJI<:> '-"VIIV...,IILI<ALIVII '-'''''~' LIIIL ..... .;>-'> Vlii ..... IUI-"'"" 11'-'''""'-'• ''' II~ I '"'"''-''"'''-''V'-' '-"'-'111fJL"""'' 1\..rl'-' 

I I ll 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qu~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

BBB~ 10.0175 
0.006 0.015 I I I I I I I I I I 
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LDC #: 24471 C4b VALIDATION FINDINGS WORKSHEET Page: ~~C 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer~ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 100x x 5xdil 2nd Reviewer: LA.__./ 

Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 16. 18. 20. 22 Reason Code: 10 

, I -1 
Analyte II Maximum Maximum Maximum II Action I I I I j_ 1PB" PB" ICB/CCB" Limit 16 18 20 22 

(mg/Kg) (ug/L) (ug/LI 

0.08 ~ 
0.006 0.004 3 

0.004 2 0.002 I 0.002 
lr-----~~----~1--~~ 

till_~ 0.013 11_0.065 0.006 0.020 0.010 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471C4b VALIDATION FINDINGS WORKSHEET Page:_'of_)_ 

Field Blanks Reviewer: CJL._ 
2nd Reviewer: tc:=::-

METHOD: Trace Metals (EPA SW846 601 0817000) 
®N NIA Were field blanks identified in this SDG? 

N NIA Were target analytes detected m the f1eld blanks? 
Blank units: !!9LL Associated sample units: mgiKg 

-·--··- -··- ... 
VI'VVI...,,..,,, .........~ ""ate. IV ........................ ~........... 1'-'f"'"'-'"" 10v 


Field blank type: (circle one Field Blank I Rinsate I Other: ( /E1il Associated Samples: 1-5 

Analyte Blank ID Sample Identification 

101 0-ER-SD-02-U Action · No Qualifiers 

Level 


Cd 0.008 0.0008 

Co 0.051 0.0051 

u 0.018 0.0018 

Blank units: uqll Associated sample units: mgiKg 
Sampling date: 101111 0 Soil factor applied 1OOx 
, ....................... (y,...e: (circle one) Fie.. ......... ,.... ,,",, ,.......... ~.J I Other: \..;>..;>VVI ... ,._....., IJfJI............ ovI .._.._., ' ' ·~ ·~ 

Analvte Blank 10 Sample Identification • 
101 0-ER-RS-01-U Action No Qualifiers 


Level 


Cd 0.030 0.003 


Co 0.096 0.0096 


Tl 0.004 0.0004 


u 0.025 0.0025 


Blank units: ugll Associated sample units: mgiKg 
Sampling date: 1013110 Soil factor applied 1OOx 
, '"'' .... ..,,u••n [ype: (circle one) Fib.... L.IIQ'"', ,,.............. !Other: EB} '-"<-llllt-'IVU. v1\.;I.;IV'-'1<-<\'-''-' ' 

'-../ 
Analyte Blank ID Sample Identification 

101 0-ER-SD-03-U Action No Qualifiers 

Level 


Cd 0.024 0.0024 


Co 0.071 0.0071 


Tl 0.002 0.0002 


u 0.020 0.002 


CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT. 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC#: ~lLC~ 	 VALIDATION FINDINGS WORKSHEET Page\:__of_\_ 

Matrix Spike/Matrix Spike Duplicates Reviewer:~ 
2nd Reviewer: h....--· 

METHOD::C?®t'i3, EPA Method s-ee_c~ 
_.Hiease see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
0 N NIA Was a matrix spike analyzed for each matrix in this SDG? e 

Y@l NIA Were matrix spike percent recoveries (%R) within the control limits 75-125? lithe sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. CJ N NIA Were all duplicate sample relative percent differences (RPD) 5. 20% for water samples and 5_35% for soil samples? 

[E~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

* o1n Moh' 

sed 
.''"'' 
C'd 

MS 
' 

17~2'3/) 

MSD 
' 

I S'1.7 
~Pn" · ,;,, 

I -7.10 1') 

_o, . . . 

::i~fl C!6l 

I 

I 

I 

'2-h/'2...-7 v 1'1..$ ,_'\ ~ -L 
---- - -

Comments:____________________________________________________________________________________________________________ 

MSD.6 

,,••. '• -• ++•+~ ·-'c••• "" ~"">'""":":""''~'...,."-"" ••• • 	 -----~~---~·-·~-..... -.-·· ·~- ;-:~ 



LDC #: {__y.._Lt'f I0-lQ, VALIDATION FINDINGS WORKSHEET Page:_l_o~_ 
ICP Serial Dilution Reviewer:_ae_ 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\5I N N/A If analyte concentrations were > 50X the MDL (ICP) ,or> 1eeJC tfle MDL (ICPIMS), was a serial dilution analyzed? 

Y7ii:NiA Were ICP serial dilution percent differences (%0) ::<:1 0%? 
~ Is there evidence of negative intelierence? If yes, professional judgement will be used to qualify the data 
LEVEJ..-,1¥ ONLY: 
Y lli1i!!i Were recalculated results acc~able? See Level IV Recalculation Worksheet for recalculations. 

I~ I n, nilntPrl ~::.mnl"' In M:::~tr" An:::~lutt ot~n 11 lmitc:\ 

3_ s~ ~s. I(_ L-1_1 10,/) tJIU:Jl£J CtR') 
~Qj 1'\ 

5e l/ 
(-!c. 1-z_ ...J--	 ~ 

J 

lf l.-.J Pr":: lh flo lie__ 	 INO Quo.\ -(ft.bt: ~(~-,N: 	 1'-l 
• _I 

.._)A-c. "27 	 ..J_/
7 

Comments:_________________________________~-------------------------------~-----------------
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Report# 24471D4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST277 A-SD-001 

101 O-MST277 A-RS-001 

101 O-MST277 A-RS-002 

101 O-MST277B-SD-001 

101 O-MST277B-RS-001 

101 O-MST277B-RS-002 

101 O-MST066-SD-001-1 

101 O-MST066-SD-001-2 

101 O-MST066-RS-001-1 

101 O-MST066-RS-001-2 

101 O-MST066-RS-002 

101 O-SWMST066-F-1 

101 O-SWMST066-U-1 

101 O-SWMST066-F-2 

101 O-SWMST066-U-2 


101 O-MST277 A-SD-001 MS 

101 O-MST277 A-SD-001 MSD 


Monsanto, P4 Production LLC 


December 21, 2010 


Soil/Sediment/Water 


Metals by ICPMS SW-846 Method 6020 


Stage 28 


Columbia Analytical Services, Inc. 


K1 011006 

Collection Date 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 

Laboratory Identification 
K1 011006-001 

K1 011006-002 

K1 011006-003 

K1 011006-004 

K1 011006-005 

K1 011006-006 

K1 011006-011 

K1 011006-012 

K1 011006-013 

K1 011006-014 

K1 011006-015 

K1011006-007 

K1011006-008 

K1 011006-009 

K1 011006-010 


K1 011006-001 MS 

K1 011006-001 MSD 
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Introduction 

This data review covers 7 soil samples, 6 sediment samples and 4 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Cobalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, Vanadium, and Zinc. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance ProjecfPian (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in. 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full· 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank ID Analyle 
Maximum 

Concentration Associated Samples 

PB (prep blank) Coball 0.002 mg/Kg All soil and sediment samples in 
SDG K1011006 

4 
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Maximum 
Method Blank ID Analyte 	 Concentration Associated Samples 

ICB/CCB Cobalt 0.007 ug/L 	 All soil and sediment samples in 
SDG K1011006 

ICBICCB Thallium 0.006 ug/L 	 1 010-MST277A-SD-001 
101 O-MST277 A-RS-001 
101 0-MST277 A-RS-002 
1 010-MST277B-SD-001 
101 O-MST277B-RS-001 

ICB/CCB Thallium 0.007 ug/L 	 101 O-MST277B-RS-002 
101 O-MST066-SD-001-1 
101 O-MST066-SD-001-2 
101 O-MST066-RS-001-1 
101 0-MST066-RS-001-2 
101 O-MST066-RS-002 

ICBICCB 	 Cobalt 0.004 ug/L 1 010-SWMST066-F-1 
Silver 0.013 ug/L 101 O-SWMST066-F-2 
Thallium 0.004 ug/L 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

Sample 101 0-ER-SD-03-U (from SDG K1 011 007) was identified as an equipment blank. 
No metal contaminants were found in this blank with the following exceptions: 

Sampling 
Equipment Blank ID Date AnalYle Concentration Associated Samples 

101 0-ER-SD-03-U 1013110 Cadmium 0.024 ug/L 1010-MST277A-SD-001 
Cobalt 0.071 ug/L 1010-MST277B-SD-001 
Thallium 0.002 ug/L 1010-MST066-SD-001-1 
Uranium 0.020 ug/L 1010-MST066-SD-001-2 

Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

5 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments. 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101O-SWMSP021-F-01 MS/MSD 
(1 01 O-SWMST066-U-1 
101O-SWMST066-U-2) 

Selenium - 137.5 (75-125) - J+ (all detects) A 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyte %0 (Limits) Associated Samples Flag AorP 

101 O-MST277 A-SD-001 L Arsenic 15 (<10) All sediment samples in J (all detects) A 
SDG K1011006 UJ (all non-detects) 

Cadmium 12(<10) J (all detects) 
UJ (all non-detects) 

Chromium, Molybdenum, Selenium, and Thallium results were outside the QC limits; data 
were not qualified since the concentration was less than 50 times the MDLs. 

6 
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X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

7 
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Metals • Data Qualification Summary· SDG K1 011006 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011006 	 101 O-SWMST066-U-1 Selenium J+ (all detecls) A Matrix spike/Matrix spike 16 

101 O-SWMST066-U-2 duplicate (%R) 


K1011006 	 101 O-MST277A-SD-001 Arsenic J (all detecls) A ICP serial dilution (%D) 18 

1010-MST277B-SD-001 UJ (all non-detecls) 

101 O-MST066-SD-001-1 Cadmium J (all detecls) 

1010-MST066-SD-001-2 UJ (all non-detecls) 


Metals · Laboratory Blank Data Qualification Summary· SDG K1 011006 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary· SDG K1 011006 

No Sample Data Qualified in this SDG 

8 
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LDC #:_ _,2;,::,4"'-47,_1'-"0"'4"'-b___ VALIDATION COJVIPLETENESS WORKSHEET DateJ 'Z:-Yl O 
SDG #:_---'K'-C-1'-'0'-'1-"10,0,_,6'-:-----,-,-- Level Ill Page:_LofL 
Laboratory: Columbia Analytical Services Reviewer: c/2.

2nd Reviewer: , r---
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea I I Comments 	 I 
I. Technical holding times 	 p Sampling dates: tO/:;/ tO 
II. Calibration I '1:C' V0 'f)'\U\\..0 f+/A-
Ill. Blanks s,w 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Matrix Spike Analysis 	 9 I r.f\"[i) 
VI. Duplicate Sample Analvsis /'v r 

VII. Laboratory Control Samples (LCS\ A- I f'_'S LCS-S'<R.rf) 
J 

VIII. Internal Standard (ICP-MS) 	 A 
,-:,...,4 

IX. Furnace Atomic Absorption QC 	 ('/; A!r<)+- u-t: ~\ -'- ';;,!

ISW
X. ICP Serial Dilution 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data A 

XIII. Field Duplicates N 

XIV. Field Blanks 	 SvJ t.<O:::t>l!)- a:\-SO-~-u 0:.\otloc:n) 

Note: 	 A = Acceptable NO = No compounds detected 0 = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
.:eJ~~~~;,I I w~ 


1 

2 

3 

4 

5 

1010-MST277A-SD-001 ~ 
1010-MST277A-RS-001 

1010-MST277A-RS-002 

101 O-MST277B-SD-001 '
101 O-MST277B-RS-001 

') 

J._ 
)e4 

'-:, 

11 

12 

13 

14 

15 

101 O-MST066-RS-002 

101 O-SWMST066-F-1 

101 O-SWMST066-U-1 

1 010-SWMST066-F-2 

1010-SWMST066-U-2 

s 
w 

"'

21 

22 

23 

24 

25 

31 ~ 
32 ~5 
33 

34 

35 

6 101 O-MST277B-RS-002 {_. 16 101 O-MST277 A-SD-001 MS')el 26 36 

7 1010-MST066-SD-001-1 ~ 17 101 O-MST277A-SD-001 MSD 27 37 

8 1010-MST066-SD-001-2 ~ 18 28 38 

9 1010-MST066-RS-001-1 ~ 19 29 39 

10 1010-MST066-RS-001-2 ~ 20 30 40 

Notes:______________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_l_of_'_ 


Sample Specific Element Reference Reviewer: oR 

2nd reviewer: 1 ~ 

All circled elements are applicable to each sample. 

In M~triv .1 •~•ITA! I 

H\. AI, Sb~ Ba, Be~ Ca, Cr}'Cc;) Cu, Fe, Pb, M·o. Mn, Ha, Ni, K(Se, AQ)Na /'i'i)v, Zn, Mo, B. Si, CN.,(()) 

l'l-,IL\ AI, Sb&sl Ba, Be,~ Caf0, Co, c.;) Fe, Pb, Ma, Mn, Hoe'N\ K, ~_Na~n. Mo, B. Si, CN", (UJ 
I') IS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni. K{'Se)'A;. Na, Tl, V, Zn, Mo, B, Si, CN", 

J 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao. Na, Tl, V, Zn, Ma, B, Si, CN·, 

.Q"~ lG\1 AI, Sb~. Ba, Be!'aa. Ca. CrtCd, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K,(Se, Aru Nai'TI. V, Zn, Mo, B. Si, CN·.CUl 
' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn,.Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mo, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V, Zn, Mo, 8, Si, CN·. 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K; Se, Ag, Na, Tl, V, Zn, Mo, 8, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, 8a, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na, Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Ag, Na, Tl, V, Zn, Mo. B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K. Se, AQ, Na, Tl, V, Zn, Mo, B. Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni. K. Se, AQ, Na, Tl, V, Zn, Mo. B. Si, CN·, 
. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, 8, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. S, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, i3, Si, CN', 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn. Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, S, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, S, Si. CN', 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, S, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, se: AQ, Na, Tl, V, Zn, Mo, S, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

.. -·· 
ICP AI, Sb. As, Sa. Be. Cd, Ca. Cr,·co. Cu, Fe, Pb. Mo. Mn, Ha, Ni, K. Se. Ag, Na, Tl. V. Zn. Mo. S, Si, CN', 


ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma. Mn, Ho. Ni. K, Se. Aa, Na. Tl, V. Zn. Mo. B. Si. CN·. 


Gf'.AA AI <:h flo R~ Rr f'M f'o f'r r-~ "" C:o Dh "" "" l-In 1\H I( <:o lln N,._Tl \1 7r "" R <:1 """ 


Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: 24471 D4b VALIDATION FINDINGS WORKSHEET Page\ oiL 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:::D:t 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5xdil 2nd Reviewer: l,..._: 
OdlllfJH.:: \JUIIl..CIIlldUUII Ullll~ 1 Ulllt::Oll<:l UUICIVVI;:)C llUU;:;:U, Ill II' F"'o;:)O)UVIc;llCU VQII 11-'IC;). f""'\11 vcuiment and Soil 

I I 
Analyte Maximum Maximum Maximum Action 


Limit
PB' PB' ICB/CCB' I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

leo II 0.002 II II 0.007 II 0.0175 I I I I I I I I I I 
Associated Samol ·-._jSample Concentration units. unless otheiWise noted: mo/Kq ,- .. .::>. 1-5 

I 
Analyte Maximum Maximum Maximum Action 

LimitPB' PB' ICB/CCB' Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

ITI 11 0.006 11 0.015II II I I I I I I I I I I 
vc;u ''I-''"' ....,...,, '""""''" """'"''' '-'' ,,,~, ._.,,,....,..,.. '"'" ,...,, ""''"'""' •''"'""'"'' "':::t" ~::::~ .............................. ........... ......... .... .. 


I I 
Analyte Maximum Maximum Maximum Action 

LimitPB' PB' ICB/CCB' Qu~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

ITI II__ 0.007 11 0.0175II II I I I I I I I I I I 

Sample Concentration units, unless otheiWise noted: ug/L Associated Samples: 12. 14 

Analyte Maximum Maximum Maximum Action 

PBa PBa ICB/CCBa Limit 
 I Qua~~.rs I I I I I I I I I I(mg/Kg) (ug/L) (ug/L)§§§ o.oo• ooo 

0.013 0.065 

0.004 0.02 I I II I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 


2447104b.wpd 
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LDC #: 24471 D4b VALIDATION FINDINGS WORKSHEET Page:_.:::.._of_\_ 

Field Blanks Reviewer: Cl? 
2nd Reviewer:~ 

ETHOD: Trace Metals (EPA SW846 601 OB/7000) 
N N/A Were field blanks identified in this SDG? 
N N/A Were target analytes detected in the field blanks? 

Blank units: ug/L Associated sample units: mg/Kg 
SamolinQ date: 1 0/3/10 Soil factor applied 1OOx 
nt:::IU I.IIQIIn. type: (circle one) F.....u Ulc::l.llr-..1 HIIIVCI.le I Other: fEB l f""'\;;);;)UVICHVU VCI.lll IC;;:!, u ' ~ ' -..__...-


Analyte Blank ID Sample Identification 


1 010-ER-SD-03-U Action No Qualifiers 

Level 


Cd 0.024 0.0024 

Co 0.071 0.0071 

Tl 0.002 0.0002 

u 0.020 0.002 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


2447104bfb.wpd 
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------- - - ---- - -

LDC#: '0'---t'-11\QL\ 9 VALIDATION FINDINGS WORKSHEET Page:L_ofL 
Matrix Spike/Matrix Spike Duplicates Reviewer: cJZ 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? ·B 
~ Were matrix spike percent recoveries (%R) within the control limits 75-125 If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
WN N/A Were all duplicate sample relative percent differences (RPD) :0 20% for water samples and :035% for soil samples? 
LEVE~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

,- 
MS MSD .. .il ~ CO" II • •"•'"" M . 

A ''"'" ' ' 
' \OI0-5W l'l'l)?(ljzH -0\ Lvl se. 1"-J/J ':> -A:\1: b'b~\~ -::J-t-do -t:: I ft {It., J 


(~\0\lOOL\) I 3 1<:) 

1- ----

Comments:----------------------------------------------------~------------------------------------------------------------

MSD.4SW 



LDC # 'l.Ul-L"l\1\J-\b VALIDATION FINDINGS WORKSHEET PageLofl_ 
ICP Serial Dilution Reviewer: C(Z__ 

2nd Reviewer: I"' _ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Rlflase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

R A If analyte concentrations were > 50X the MDL (ICP) ,or> 1 88)( the MDL (ICI"IMS), was a serial dilution analyzed? 

Were ICP serial dilution percent differences (%0) :;:10%? 

Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 


LEVE'-A( ONLY: 

Y N Ni'A) Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


1#1 nab _____Dj_J_ujp_rl__Samnlp__m_ ____M:'If.rl.Y_ _/U\;dvte_ __%n llimlt.•:;:\ 

\ '3~ ~ \c._ -ft\\-<)q:j~l®li 0 l <..J:Ilti1J R)_ 
_fr L1, t'l 

'(YlD ICQ /V'oG~I,;;:o\ {<.SCJ61'Y'XDL)


•t:-t'5-e.. --z.....l \. 

\O~(fl)Q@Z..I- f-C1 v,; y \Q.[:)_ ~J\J.L':\Q..R\L<..S0_?<-1'\"QL '\
_,l . -.../l ~lo\\ ot)'-\ .1> "'\_1 _c]_ J. 

Comments:------------------------------------~-----------------------------------------------------------------------
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Report# 24471 E4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST067 -SD-001-1 

101 O-MST067 -RS-00 1-1 

101 O-MST067 -RS-002 

101 O-MST131-SD-001 

101 O-MST131-SD-002 

101 O-MST131-RS-001 

101 O-MST131-RS-002 


101 O-MST274A-SD-001 

101 O-MST27 4A-RS-OO 1 

101 O-MST27 4A-RS-002 

101 O-MST2748-SD-001 

101 O-MST2748-RS-001 

101 O-MST27 48-RS-002 


1010-SWMST131-F 

1010-SWMST131-U 


101 O-SWMST274A-F 

1010-SWMST274A-U 

1010-SWMST2748-F 

1010-SWMST2748-U 


101 0-ER-SD-02-U 

101 0-ER-RS-01-U 

101 0-ER-RS-02-U 

101 0-ER-SD-03-U 


V:\LOGIN\MWH\Monsanto\24471E4b_mw3.doc 

Monsanto, P4 Production LLC 

December 13, 2010 

Soil/Sediment/Water 

Metals by ICPMS SW-846 Method 6020 

Stage 28 

Columbia Analytical Services, Inc. 

K1 011007 

Collection Date 
10/03/10 
10/03/10 
10/03/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/01/10 
10/01/10 
10/01/10 
10/01/10 
9/30/10 
10/01/10 
10/02/10 
10/03/10 

1 

Laboratory Identification 

K1011007-001 

K1011007-002 

K1011007-003 

K1011007-006 

K1011007-007 

K1011 007-008 

K1011007-009 

K1011007-012 

K1011007-013 

K1011007-014 

K1011007-017 

K1011007-018 

K1011007-019 

K1011007-004 

K1011007-005 

K1011007-010 

K1011007-011 

K1011007-015 

K1011007-016 

K1011007-020 

K1011007-021 

K1011007-022 

K1011007-023 




101 O-MST067-SD-001-1 MS 10/03/10 K1011007-001MS 

101 O-MST067 -SD-001-1 MSD 10/03/10 K1 011007-001 MSD 
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Introduction 

This data review covers 8 soil samples, 7 sediment samples, and 10 water samples listed 
on the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Cobalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, and Vanadium. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix-Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

4 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

5 
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Maximum 
Method Blank ID Analyte Concentration Associated Samples 

P8 (prep blank) 	 Chromium 0.08 ug/L 1010-SWMST131-F 
Cobalt 0.006 ug/L 	 1010-SWMST274A-F 

101 O-SWMST27 48-F 
1010-ER-SD-02-U 
101 0-ER-RS-01-U 
101 0-ER-RS-02-U 

. 

101 0-ER-SD-03-U 

IC8/CC8 	 Chromium 0.04 ug/L 1010-SWMST131-F 
Cobalt 0.005 ug/L 101 O-SWMST27 4A-F 
Silver 0.013 ug/L 101 O-SWMST27 48-F 
Thallium 0.004 ug/L 1010-ER-SD-02-U 

101 0-ER-RS-01-U 
101 0-ER-RS-02-U 
101 0-ER-SD-03-U 

P8 (prep blank) Cobalt 0.004 mg/Kg 	 All soil and sediment samples in 
SDG K1011007 

IC8/CC8 Cobalt 0.008 ug/L 	 All soil and sediment samples in 
SDG K1011007 

IC8/CC8 Thallium 0.007 ug/L 	 101 O-MST067-SD-001-1 
101 O-MST067 -RS-001-1 
101 O-MST067 -RS-002 
1010-MST131-SD-001 
1010-MST131-SD-002 

IC8/CC8 Thallium 0.006 ug/L 	 101 O-MST131-RS-001 
101 O-MST131-RS-002 
101 O-MST27 4A-SD-001 
101 O-MST27 4A-RS-001 
101 O-MST27 4A-RS-002 
101 O-MST27 48-SD-001 
101 0-MST27 48-RS-001 
101 0-MST27 48-RS-002 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

1010-SWMST131-F Thallium 0.005 ug/L 0.005U ug/L 

101 O-SWMST27 4A-F 	 Thallium 0.004 ug/L 0.004U ug/L 

101 O-SWMST27 48-F 	 Chromium 0.39 ug/L 0.39J+ ug/L 
Thallium 0.004 ug/L 0.004U ug/L 
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Reported Modified Final 
Sample Analyte Concentration Concentration 

101 0-ER-RS-01-U Thallium 0.004 ug/L 0.004U ug/L 

101 0-ER-SD-03-U Thallium 	 0.002 ug/L 0.002U ug/L 

Samples 101 0-ER-SD-02-U, 101 0-ER-RS-01-U, 101 0-ER-RS-02-U, and 101 0-ER-SD-03
U were identified as equipment blanks. No metal contaminants were found in these blanks 
with the following exceptions: 

Sampling 
Rinsate 10 Date Analyte Concentration Associated Samples 

. 

1010-ER-SD-02-U 9/30/10 	 Cadmium 0.008 ug/L No associated samples in 
Chromium 0.43.ug/L lhis SDG 
Cobalt 0.051 ug/L 
Copper 0.68 ug/L 
Nickel 0.09 ug/L 
Uranium 0.018 ug/L 
Vanadium 0.09 ug/L 

101 0-ER-RS-01-U 10/1/10 	 Cadmium 0.030 ug/L No associated samples in 
Chromium 0.59 ug/L lhis SDG 
Cobalt 0.096 ug/L 
Copper 1.04 ug/L 
Nickel 0.96 ug/L 
Thallium 0.004 ug/L 
Uranium 0.025 ug/L 
Vanadium 0.23 ug/L 

101 0-ER-RS-02-U 10/2/10 	 Cadmium 0.008 ug/L 1 010-MST131-RS-001 
Chromium 0.44 ug/L 101 O-MST131-RS-002 
Cobalt 0.070 ug/L 101 O-MST27 4A-RS-001 
Copper 0.78 ug/L 101 O-MST27 4A-RS-002 
Nickel 2.09 ug/L 101 O-MST274B-RS-001 
Uranium 0.009 ug/L 101 O-MST274B-RS-002 
Vanadium 0.07 ug/L 

101 0-ER-SD-03-U 10/3/10 	 Cadmium 0.024 ug/L 101 O-MST067 -SD-001-1 
Chromium 0.52 ug/L 
Cobalt 0.071 ug/L 
Copper 0.79 ug/L 
Nickel 0.47 ug/L 
Thallium 0.002 ug/L 
Uranium 0.020 ug/L 
Vanadium 0.15ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. No· 
samples were qualified. 
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V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative. 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): · 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 O·MST067 ·SD-001-1 MS/MSD 
(All sediment samples in SDG 
K1011007) 

Cadmium 
Selenium 

183 (75-125) 
139 (75-125) 

186,0 (75-125) 
141.0 (75-125) 

. 

. 
J+ (all detects) 
J+ (all detects) 

A 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

8 
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Diluted Sample Analyle %0 (Limits) Associated Samples Flag AorP 

1010-SWMP016-UL Nickel 14(S10) 1010-SWMST131-F J (all detecls) A 
101 O-SWMST27 4A-F UJ (all non-detecls) 
101 O-SWMST27 48-F 
1010-ER-SD-02-U 
101 0-ER-RS-01-U 
101 0-ER-RS-02-U 
1010-ER-SD-03-U 

101 O-MST067-SD-001-1L Cadmium 11 (S10) All sediment samples in J (all detecls) A 
SDG K1011007 UJ (all non-detecls) 

Selenium 13(S10) J (all delecls) 
UJ (all non-detecls) 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XL Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

9 
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Metals- Data Qualifi.cation Summary- SDG K1011007 

SDG 

K1011007 

Sample 

101 O-MST067 -SD-001-1 
1010-MST131-SD-001 
101 O-MST131-SD-002 
101 0-MST274A-SD-001 
1 010-MST274B-SD-001 

Analyte 

Cadmium 
Selenium 

Flag 

J+ (all detects) 
J+ (all detects) 

AorP 

A 

Reason 

Matrix spike/Matrix spike 
duplicates (%R) 

Reason Code 

16 

K1011007 1010-SWMST131-F 
1010-SWMST274A-F 
101 0-SWMST274B-F 
101 0-ER-SD-02-U 
1010-ER-RS-01-U 
1010-ER-RS-02-U 
101 0-ER-SD-03-U 

Nickel J (all detects) 
UJ (all non-detects) 

A JCP serial dilution (%0) 18 

K1011007 101 0-MST067-SD-001-1 
101 0-MST131-SD-001 
101 O-MST131-SD-002 
1 010-MST274A-SD-001 
1010-MST274B-SD-001 

Cadmium 

Selenium 

J (all detects) 
UJ (all non-detects) 

J (all detects) 
UJ (all non-detects) 

A JCP serial dilution (%0) 18 

Metals - Laboratory Blank Data Qualification Summary- SDG K1011 007 

SDG Sample Analyte 
Modified Final 
Concentration AorP 

Reason 
Code 

K1011007 1010-SWMST131-F Thallium 0.005U ug/L A 10 

K1011007 101 O-SWMST27 4A-F Thallium 0.004U ug/L A 10 

K1011007 101 O-SWMST27 4B-F Chromium 
Thallium 

0.39J+ ug/L 
0.004U ug/L 

A 10 

K1011007 101 0-ER-RS-01-U Thallium 0.004U ug/L A 10 

K1011007 -1 01 0-ER-SD-03-U Thallium 0.002U ug/L A 10 

Mercury- Field Blank Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 
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LDC #:_ __,2,4""47'-1'-"E""4"'-b___ VALIDATION COMPLETENESS WORKSHEET Date: rz.;;tHt:) 
SDG #:__K~1....,0'-'1_,_10,_,0'-'-7--,--,--.,.- Level Ill Page:LofL 
Laboratory: Columbia Analytical Services Reviewer:~ 

2nd Reviewer: "' .r 
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

' Ar<>a 

I. 

II. 

Technical holding times 

Calibration ;:::rc~ fl\<> rrLN' 
fT 
f:r-IA 

Sampling dates: 
" ,, ,.._,,L>. 
1;t7fl -'II v Cf/~- l0/3/1() 

Ill.' Blanks SL.V 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Matrix Spike Analysis sw r'f\S I 0 
VI. 

VII. 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

;J 
(-\ LCS LC)-9\Z(f\ 

VIII. Internal Standard (ICP-MS) A ./ 

IX. Furnace Atomic Absorption QC ;V ;\)o;- t J -t; ltt_-ed 
X. ICP Serial Dilution 0w' 
XI. Sample Result Verification N 

XII. Overall Assessment of Data A 
XIII. 

XIV. 

Field Duplicates 

Field Blanks 

N 
~ £;~-::. LO,L..l 1..-c 1..~ 

Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N = ·Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: :edl~ {So ~~~vJ~ 
1 1010-MST067-SD-001-1 ~ 11 101 O-MST27 48-SD-001 ..,-6.1 21 1010-ER-RS-01-U W' 31 (?P)L.J 
2 101 O-MST067 -RS-001-1 s 12 101 O-MST27 48-RS-001 s 22 101 0-ER-RS-02-U 32 (?6-'J) 
3 101 O-MST067 -RS-002 ~ 13 101 O-MST27 48-RS-002 .!..- 23 1010-ER-SD-03-U \:V 33 

4 1010-MST131-SD-001 ~ 14 1010-SWMST131-F w 24 101 O-MST067-SD-001-1 MS'/-~ 
v5 1010-MST131-SD-002 15 1010-SWMST131-U 25 101 O-MST067-SD-001-1 MSD is 

6 101 O-MST131-RS-001 ~ 16 101 O-SWMST27 4A-F 26 36 

7 101 O-MST131-RS-002 ~ 17 1010-SWMST274A-U 27 37 

8 1010-MST274A-SD-001 'ldf 18 1010-SWMST274B-F. 28 38 

9 101 O-MST274A-RS-001 s 19 101 O-SWMST27 48-U 29 39 

10 101 O-MST27 4A-RS-002 :::> 20 101 0-ER-SD-02-U "
IJ 30 40 

Notes:_________________________________ 
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Sample Specific Element Reference Reviewer: cR 
2nd reviewer:~-

All circled elements are applicable to each sample. 

.. S~mniP In M• A ,,.,,/TAll 

l~ihl~ AI, Sb~ Ba, Be.(C(f,)Ca[Cr, Co, CDI Fe. Pb, Mo. Mn, Ho.G:WK, Se,(i\Q)N~Mo, B, Si, clUJ 
'--' -......- ......._,_. 


AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co. Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ag. Na. Tl. V, Zn. Mo. B, Si, CN·. 


l~l1,R AI, Sb, As. Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni. K,(s;;) Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


ZO.L) AI, Sb,(!\l\, Ba, Be,lce!, Carer, Co, Clil Fe, Pb, Ma, Mn, Ha,CNll K, ~ Na,(rT.\))zn, Mo, B, Si, CN·(c}) 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K,-Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

\~\~ AI, Sb(M Ba, BeJClhca, Cr~ Cu, Fe, Pb, Ma, Mn, Ha, Ni, K.~. Na,tTrl V, Zn, Mo. B. Si, CN·,O J 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V; Zn, Mo. B, Si. CN·, 

~~'it: AI, Sb(AS) Ba, Befc'il\ Ca, Cr,,Chi Cu, Fe, Pb, Ma, Mn, Ha, Ni, K.~ Nafll) V, Zn, Mo, B, Si. CN·(UJ 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Hq, Ni, K, Se, Ao. Na, T1. V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si. CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mq, Mn, Ha. Ni, K, Se, Ao. Na, Tl. V, Zn, Mo. B, Si. CN·, 


AI, Sb, As, Ba, Be, Cd, _Ca Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn. Mo. B, Si. eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K. Se, Aa, Na, Tl, V, Zn, Mo. 8, Si, CN·, 


AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Ma, Mn, Ha, Ni. K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl. V, Zn. Mo. B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hq, Ni, K, Se, Aa, Na, T1. V, Zn, Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl. V, Zn, Mo, B, Si. CN·, 


AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si. CN·, 

. 

AI,-Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni, K, Se, M, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao. Na. Tl. V, Zn, Mo. B, Si. CN·, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, ·ca. Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 


ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl, V, Zn, Mo. B, Si. CN·, 


7 "' ·o c; r"·BEAA AI "'h A< R" RP rcn "" "' rcn "" I=P Ph Mn Mn l-In Ni I< c, n, "' Tl \1 • 

Comments: Mercury by CVAA if performed 

ELEMENTSA 
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PBIICB/CCB QUALIFIED SAMPLES Reviewer: ~ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 1OOx x 5xdil 2nd Reviewer: 0 
VCIIIIJ.Jit: \JVII"-'t:l HI CIUVJ I UIIU<:I 1 UIIIC<:I<:I VU I 'I,;; I VVI<:IC IIVlCU. u ·~ f""'\<:I<:IVVlc;llVU Uc;llllt-' les: 14. 16. 18. 20-23 Rt::::~--·. --~~- . 

I I 
Analyte Maximum Maximum Maximum Action II 14 16 18 21 23 


PB' PB' ICB/CCB' Limit 

(mg/Kg) (ug/L) (ug/L) 
 I I I I I I I I I I 

Cr 0.08 0.04 0.4 0.39 J+ 


Co 0.006 0.005 0.03 


Ag 0.013 0.065 


Tl 0.004 0.02 0.005 0.004 0.004 0.004 0.002 

L__- --· - - - - - '--- - 

c d /K .A ·ted S...,,,...,......... IIIIVIIl c;liiUd Soil '-'VII
~~'''/""'"" --··--·· .. ~---·· _,,,._, -···--- -···-· .. ·-- ··-·--· '''':!''"':! ·----·-·-- _ All Sed· 

II . I I 
Ana lyle Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qu~i~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.004 11 0.008 11 0.02 11~ II II I I I I I I I I I I 

Sample Concentration units. unless otherwise noted: mq/Kq Associated Samples: 1-5 

I I 'I 

I Analyte 

. 

Maximum Maximum Maximum Action I No I I I I I I I I I I paa pea ICB/CCBa Limit Qualifiers 
, (mg/Kg) , (ug/L) 

11 
(ug/L) , 

007llr' II II II o II o.om II I I I I I I I I I I 
.,;JCIIIIJ.Jlt: \JVIII,...CJIUCIUVII Ullllo:>, UIIICo:>>:l VlllCIVVI>:IC IIVlCU. Ill II'\ F"'\>:I>:IVVLc;llVI,.I VGIIIII-'IV""· v-IV 

I I 
Ana lyle Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qu~i~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

0.006 11 0015 11lr1 II II II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471 E4b VALIDATION FINDINGS WORKSHEET Page:~of'(,
Field Blanks Reviewer: cf7-___ 

ETHOD: Trace Metals (EPA SW846 601 OBI7000) 
N NIA Were field blanks identified in this SDG? 
N NIA Were target analytes detected in the field blanks? 

Blank units: ugll Associated sample units: mqiKg 
Sampling date: 9130110 Soil factor applied 1OOx 
Field blank pe: (circle one) Field Blank I Rinsate I Other: rEB 

Analvte Blank ID 
\.../ 

Associated Samples: 

Sample Identification 

None 

2nd Reviewer:_____h 

20 Action 
Level 

No Qualifiers 

Cd 0.008 0.0008 

Cr 0.43 0.043 

Co 0.051 0.0051 

Cu 0.68 0.068 

Ni 0.09 0.009 

u O.D18 0.0018 

v 0.09 0.009 

Blank units: uqll Associated sample units: 
Sampling date: 101111 0 Soil factor applied 

- --·----

mgiKg 
100x 

Field blank t pe: (circle one) Field Blank I Rinsate I Other: fEB) Associated Samples: None 

Analyte Blank ID Sample Identification 

21 Action 
Level 

No Qualifiers 

Cd 0.030 0.003 

Cr 0.59 0.059 

Co 0.096 0.0096 

Cu 1.04 0.104 

Ni 0.96 0.096 

Tl 0.004 0.0004 

u 0.025 0.0025 

v 0.23 0.023 
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Field Blanks Reviewer: az=.
2nd Reviewer: v--.. 

ETHOD: Trace Metals (EPA SW846 601 0817000) 
N NIA Were field blanks identified in this SDG? 
N NIA Were target analytes detected in the field blanks? 

Blank units: ugll Associated sample units: mgiKg 
Sampling date: 1012110 Soil factor applied 1OOx 
I" lela o1anK wpe: (circle one)Fie1a tllanK 1 Kinsale I Other: ~ ASSOCia!ea ::samples: 0 I :,i W 1<! 1;; 

"-../ 
Analyte Blank ID Sample Identification 

22 Action No Qualifiers i 
' 


Level 


Cd 0.008 0.0008 


Cr 0.44 0.044 


Co 0.070 0.007 


Cu 0.78 0.078 


Ni 2.09 0.209 


u 0.009 0.0009 


v 0.07 0.007 


k unit u~IL A d 't IK'111~11'\.~ 

j1te: 10.~. ·~ 10~.. 
1"1e1a 01anK t pe: (circle one) Fie1a tllanK 1 Kinsale I Other: (EB/ Assocla!ea ::samples: I 

Analyte Blank ID Sample Identification 

23 Action No Qualifiers 

Level 


Cd 0.024 0.0024 


Cr 0.52 0.052 


Co 0.071 0.0071 


Cu 0.79 0.079 


Ni 0.47 0.047 


Tl 0.002 0.0002 


u 0.020 0.002 


v 0.15 0.015 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT. 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: [_.,l{.G()\ £:::,® VALIDATION FINDINGS WORKSHEET Page:l_o~_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: CfL. 

2nd Reviewer: ~ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? e2 
~ Were matrix.spike percent recoveries ('loR) within the control limits o 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
CQN N/A Were all duplicate sample relative percent differences (RPD) s 20% for wa er samples and S35% for soil samples? 

~E~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD .. >In ...•. · . .... • • I <:. nl• Ji. J...t--/A- () . . . ~>Pn n · ''"'' 

'"V-l I'l.-.S sed Cd 18"'?::> I<6'6,0 f>l\\ SEd _"'CU.rlLJ .I !? ( {6 ) 
~ 

~~ 1~9 ILll,Q -L- ' J._, v

. 

--------- -------· --- ··------------------- - ---

Comments:__________________________________________________________________________________________________________________ 
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LDC#: ()-tll'l\f;tl._9 VALIDATION FINDINGS WORKSHEET Page:_L_ofL 
ICP Serial Dilution Reviewer: GZ 

2nd Reviewer: v--;..___ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

lease see-qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A If ana lyle concentrations were > 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
~ Were ICP serial dilution percent differences (%D) .::10%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

I I'C I'll . Y VCI<;;;: I o;:;:vcuvr...~IQ.U;;;u I C,;;:IUI~;,:;:I CI.V....t:OIJ~ClUIC: vo;:;c L..C:Vt::'<l IV I '\t:ii.JCI.II,..UIOUUI I Y VVI 1'\.;,:;:IIICt:a lUI II:OVCUIJUIQUUII;,:;:I. 

~ 

lit_ n. nuntorl Srunnl•· In Mot•l• Anolvto 0/.n fl imltol 

...,_.,_ , I.
10Io-";,Wrt'')('¢\b-U v N! llj :1 /r.n/-A ((9,\ 
)06: I< It">\ IOO'::J) 14 It, 1 c;- 'LC:r'-) / 

~ 

I SEd ('d I I ft It Sfidt'~J "71 lrYT 'IH rlflf' \ 
~f>· n -.!. __j_ 

Comments:_______________~--------------------~--------------------------------------~=================================== 
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Report# 24471 F4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 2B 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011129 

Sample Identification Collection Date Laboratory Identification 
101 O-MST093A-S D-00 1-1 10/04/10 K1 011129-001 

101 O-MST093A-SD-001-2 10/04/10 K1 011129-002 

101 O-MST093A-RS-OO1-1 10/04/10 K1011129-003 

101 O-MST093A-RS-001-2 10/04/10 K1 011129-004 

101 O-MST093A-RS-002-1 10/04/10 K1 011129-005 

101 O-MST093A-RS-002-2 10/04/10 K1 011129-006 

101 O-MST093B-SD-001 10/04/10 K1 011129-007 

101 O-MST093B-RS-001 10/04/10 K1 011129-008 

101 O-MST093B-RS-002 10/04/10 K1011129-009 

101 O-MST095-SD-001 10/04/10 K1011129-010 

101 O-MST095-RS-001 10/04/10 K1011129-011 

101 O-MST095-RS-002 10/04/10 K1011129-012 

101 O-MST089-SD-001 10/05/10 K1011129-013 

101 O-MST089-RS-001 10/05/10 K1011129-014 

101 O-MST089-RS-002 10/05/10 K1011129-015 

101 O-MST092-SD-001 10/04/10 K1011129-016 

101 O-MST092-RS-001 10/04/10 K1011129-017 

101 O-MST092-RS-002 10/04/10 K1011129-018 


101 O-MST092-RS-001 MS 10/04/10 K1 011129-017MS 

101 O-MST092-RS-001 MSD 10/04/10 K1011129-017MSD 


1 
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Introduction 

This data review covers 14 soil samples and 6 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the EPA 
SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Cobalt, Selenium, Silver, Uranium, and 
Thallium. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but wa$ not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration. 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank ID Analyle 
Maximum 

Concentration Associated Samples 

PB (prep blank)· Cadmium 
Cobalt 

0.004 mg/Kg 
0.002 mg/Kg 

All samples in SDG K1011129 

4 
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Maximum 
Method Blank ID Analvte Concentration Associated Samples 


ICB/CCB Cobalt 0.003 ug/L All samples in SDG K1011129 


ICB/CCB Thallium 0.010 ug/L 101 O-MST095-RS-002 
101 O-MST089-SD-001 
101 O-MST089-RS-001 
101 O-MST089-RS-002 
101 O-MST092-SD-001 
101 O-MST092-RS-002 

ICB/CCB Thallium 0.008 ug/L 1 010-MST093A-SD-001-1 
101 O-MST093A-SD-001-2 
101 O-MST093A-RS-001-1 
101 O-MST093A-RS-001-2 
1010-MST093A-RS-002-1 
101 O-MST093A-RS-002-2 
101 O-MST093B-SD-001 
101 O-MST093B-RS-001 
101 O-MST093B-RS-002 
1010-MST095-SD-001 
1010-MST095-RS-001 
101 O-MST092-RS-001 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

Samples 101 0-ER-RS-03-U and 101 0-ER-RS-04-U (both from SDG K1 011130) were 
identified as equipment blanks. No metal contaminants were found in these blanks with the 
following exceptions: 

Sampling 
Equipment Blank 10 Date Analvte Concentration Associated Samples 

1010-ER-RS-03-U 10/4/10 Cadmium 0.008 ug/L 101 O-MST093A-RS-001-1 
Cobalt 0.071 ug/L 101 O-MST093A-RS-001-2 
Silver 0.020 ug/L 101 O-MST093A-RS-002-1 
Thallium 0.004 ug/L 1010-MST093A-RS-002-2 
Uranium 0.011 ug/L 101 O-MST093B-RS-001 

101 O-MST093B-RS-002 
101 O-MST095-RS-001 
101 O-MST095-RS-002 
101 O-MST092-RS-001 
101 O-MST092-RS-002 

101 0-ER-RS-04-U 10/5/10 	 Cadmium 0.012 ug/L 101 O-MST089-RS-001 
Cobalt 0.132 ug/L 101 O-MST089-RS-002 
Silver 0.008 ug/L 
Thallium 0.002 ug/L 
Uranium 0.018 ug/L 

Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

5 
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V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB.were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to· 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:,; 20% for water or:,; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils. 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyle %0 (Limits) Associated Samples Flag AorP 

1010-MST092-RS-001 L Cobalt 33 (S10) All soil samples in SDG J (all detects) A 
K1011129 UJ (all non-detects) 

Arsenic and Selenium results were outside the QC limits; data were not qualified since the 
concentration was less than 50 times the MDLs.' 

6 
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X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

7 
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Metals- Data Qualification Summary- SDG K1011129 

SDG Sample Ana lyle Flag A or P Reason 
Reason 
Code 

K1011129 101 O-MST093A-RS-001-2 
101 O-MST093A-RS-002-1 
101 O-MST093A-RS-002-2 
1 010-MST093B-RS-001 
101 O-MST093B-RS-002 
1010-MST095-RS-001 
101 O-MST095-RS-002 
101 O-MST089-RS-001 
101 O-MST089-RS-002 
101 O-MST092-RS-001 
101 O-MST092-RS-002 

Cobalt J (all detecls) 
UJ (all non-detecls) 

A ICP serial dilution (%0) 18 

Metals - Laboratory Blank Data Qualification Summary - SDG K1 011129 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 

8 
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LDC #:_ _,2:::4"'4_,_71_,_,F-=4'-"b___ VALIDATION COMPLETENESS WORKSHEET Date12--(}{0 
SDG #:·_--'K'::-1'-'0'-'-1-'-11l.<2C29'-:---,--,: Level Ill Page:_lof J 
Laboratory: Columbia Analytical Services Reviewer: cl2=" 

2nd Reviewer: lb-
METHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

.a ...,. 

PI '0/LJ- S/1[)I. Technical holdino times Samolino dates: 

II. Calibration I ;:FCQ cY\S'lr Af'_ A-I-F\ 
Ill. Blanks l"w 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Matrix Spike Analysis A- r'\.SJY 
VI. Duplicate Sample Analysis N 

t+ L() LCS-)Kr'V)VII. Laboratory Control Samples (LCS) , 
VIII. Internal Standard (ICP-MS) A 
IX. Furnace Atomic Absorption QC N /VcYruh \~ cft1 
X. ICP Serial Dilution fyJ 
XL Sample Result Verification N 

XII. Overall Assessment of Data j~ 
XIII. Field Duplicates 

/\,/ 

XIV. Field Blanks s~ f€>;.\Cl\6-~~oW \o'D-~~L/-U 

Note: A = Acceptable NO= No compounds detected 0 =Duplicate (_')()6~ 'f\\0\\ 13a) 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
5~ ~ 

1 101 O-MST093A-SD-001-1 '\€4111 101 O-MST095-RS-001 ""'J 21 31 ~~ 
2 1010-MST093A-SD-001-2 J_. 12 101 O-MST095-RS-002 22 32 

3 101 O-MST093A-RS-001-1 <, 13 1010-MST089-SD-001 se.d 23 33 

4 101 O-MST093A-RS-001-2 14 101 O-MST089-RS-001 "' 24 34 

5 101 O-MST093A-RS-002-1 15 101 O-MST089-RS-002 J__ 25 35 

6 101 O-MST093A-RS-002-2 \ 16 101 O-MST092-SD-001 "\64 26 36 

7 101 O-MST093B-SD-001 <}!R 17 101 O-MST092-RS-001 "' 27 37 

8 1010-MST093B-RS-001 ') 18 101 O-MST092-RS-002 28 38 

9 101 O-MST093B-RS-002 ~ 19 101 O-MST092-RS-001 MS 29 39 

10 1010-MST095-SD-001 s€d 20 1010-MST092-RS-001MSD \ 30 40 

Notes:_________________________________ 
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LDC#: L41..11t !fL~ VALIDATION FINDINGS WORKSHEET Page:_l_ot_i_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: 

All circled elements are applicable to each sample. 

"'~' ''"on M•triY •IJ~t /TAl I 

Vt~ AI, Sb~, Ba, Be/01. Ca, c(-0,., Cu, Fe, Pb, Mg, Mn, Hg, Ni, K(Se, AQ)Na(T\, V, Zn, Mo. B, Si, CN·. ( cJ) 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu;Fe, Pb, M!:l. Mn, Ha, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B. Si, CN·. 

&:2Lq7C)
I 

AI, Sb.(As)Ba, Be,(cd) Ca, Cr.fto:lcu, Fe, Pb, Mg, Mn, Hg, Ni. K(se, Ag';)Na(i'i)v. Zn, Mo. B, Si, CN·.ftJJ 
..____,._ 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn. H!:!. Ni. K. Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se. AQ, Na, Tl, V, Zn. Mo, B. Si, CN·, 

AI. Sb. As. Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na. Tl. V. Zn. Mo B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se,l'.g, Na. Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mg, Mn. HQ, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ga. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, I<; Se, Aa, Na. Tl, V, Zn. Mo B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, f'lg, Na, TI:V. Zn, Mo B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!:!, Ni, K. Se, A.CJ, Na, Tl. V, Zn. Mo B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·,. 

AI, Sb, As, Ba Be, Cd, .Ca, Cr, Co, Cu. Fe, Pb, M!:l. Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd. Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni. K. Se. Aa, Na, Tl, V. Zn, Mo. B. Si, CN·, 

AI, Sb, As. Ba. Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K. Se. Ag, Na. Tl, V, Zn. Mo. B, Si, CN·, 

AI, Sb, As, Ba. Be. Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, 1-i!h Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K. Se, Ag, Na, Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo B, Si. CN·, 

AI, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni. K, Se. AQ, Na Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, f'lg, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, AQ, Na. Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se. Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, ·co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se. Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe. Pb, Mg. Mn, Hg, Ni, K, Se.l'.g, Na. Tl. V. Zn. Mo. B, Si, CN·, 

(;f'AA AI "h A Ro "' r,.o ,-,, r, r, r, o=, Dh "' "' ht; I<' "' A• hlo Tl \1 7n Mn R <::i rr-J· 

Comments: Mercurv by CVAA if performed 
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LDC #: 24471 F4b VALIDATION FINDINGS WORKSHEET Page\ o~ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:-c"l?~ 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 100x x 5xdil 2nd Reviewer: ~ 
Sample Concentration units, unless otherwise noted: mq/Kq Associated Samples: All 

I I 
Analyte Maximum Maximum Maximum Action 


Limit
PB' PB' ICB/CCB' I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

BE§JB8~1 I I I I I I I I I I0.002 0.003 0.01 

Sample Concentration units, unless otherwise noted: mq/Kq Associated Samples: 12-16. 18 Reason Code: 10 - - -

I 
- -

l 
~--

Analyte Maximum Maximum Maximum Action 
LimitPB' PB' ICB/CCB' Qu~i~ers I 

(mq/Kq) (ua/Ll tuq/Ll I I I I I I I I I 
ITI 11 0.01 o 11 0.025II II I I I I I I I I I I 

h K dS""'""VVI<.A\VU .._.<AILitJH.-.;>. ,-,I I I _. .... "'!""''"" c--··--••••-••-" _,,._, -···--- -•••'-'>IVVI""V IIVlUU, Ill "" I"'"''-'"''·" I .................... , IV 


I II 

Analyte Maximum Maximum Maximum Action 
LimitPB' PB' ICB/CCB' Qu~i~ers I 

(mq/Kq) (ua/Ll lua/Ll I I I I I I I I I 
ITI 0.008 11 0.02II II II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: 24471 F4b VALIDATION FINDINGS WORKSHEET Page:_of 

Field Blanks Reviewer:~ 
2nd Reviewer:_~-"--= 

THOD: Trace Metals (EPA SW846 601 OB/7000) 
Y N N/A Were field blanks identified in this SDG? 
Y. N N/A Were target analytes detected in the field blanks? 
Blank units:..!!.9LL_ Associated sample units: mq/Kg 
Sampling date: 10/4/10 Soil factor applied 100x 
rn::IU UIC:Uif\. type: (circle VllfJJI ·~·u LIIGI.IH\.1 '""II;:!Cl~e I Other:_LE~' f""'\;:!;;)UVICU..:;;U UC:U I I IC.;:I. v-v v v ou'' ·~ " 

~ 

Analvte Blank ID Sample Identification 

101 0-ER-RS-03-U Action 

Level 


Cd 0.008 0.0008 

Co 0.071 0.0071 

Ao 0.020 0.002 

Tl 0.004 0.0004 

u 0.011 0.0011 

Blank units: ua/L Associated sample units: ma/Ka 
1te: 10.......... d 10uA 

, ,.,..,"" ....u.•• n type: (circle or ..... , , , .... ,........,.... ,"', , '" ,......... te I Other: ( EB) I,..... ....,....,...,, ............. '-"'-"1111"'1._. .... , 
·~ ·-

Analyte Blank ID Sample Identification 

101 0-ER-RS-04-U Action No Qualifiers 

Level 


Cd 0.012 0.0012 

Co 0.132 0.0132 

Ag 0.008 0.0008 

Tl 0.002 0.0002 

u O.Q18 0.0018 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: rz.__G(_\..\_'ll p-\~ VALIDATION FINDINGS WORKSHEET Page:L ofj_ 

ICP Serial Dilution Reviewer:___(l'_-2nd Reviewer: ~ METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
l:?IN N/A If analyte concentrations were > 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
~ Were ICP serial dilution percent differences (%D) ~10%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data 
LEVEI,AI ONLY: 
Y N (N/~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1#1 nate nllr•+...-1 c::: ......nloln l\ll.,f,.l" An.,.lutt: oJ_n II hnlt-c 

\( Si:\ Cr-.. :,--> fr\\ 5:J,') 11/ LlT /ft-C [R')
-A<; L..<? -No Q J3\. C<. se1< Y"162c)

..L__. _.)x b ~ 

Comments:______________~-------------------~--------------------------------------------------------------

SOIUCPMS.wpd 



Report# 24471 G4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment/Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011130 

Sample Identification Collection Date Laboratory Identification 
101 O-MST272-SD-001 10/05/10 K1 011130-001 

101 O-MST272-RS-001 10/05/10 K1 011130-002 

101 O-MST272-RS-002 10/05/10 K1 011130-003 

101 O-MST273-SD-001 10/05/10 K1 011130-004 

101 O-MST273-RS-001 10/05/10 K1 011130-005 

101 O-MST273-RS-002 10/05/10 K1 011130-006 


101 0-ER-RS-03-U 10/04/10 K1 011130-007 

101 0-ER-RS-04-U 10/05/10 K1 011130-008 


1010-B -SW-01 10/05/10 K1 011130-009 

101 O-MST272-SD-001 MS 10/05/10 K1 011130-001 MS 


101 O-MST272-SD-001 MSD 10/05/10 K1011130-001MSD 

101 0-B -SW-01 MS 10/05/10 K1011130-009MS 


1010-B -SW-01MSD 10/05/10 K1011130-009MSD 


1 
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Introduction 

This data review covers 4 soil samples, 4 sediment samples and 5 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• 	 Method 6020 ICPMS: Arsenic, Cadmium, Chromium, Col:lalt, Copper, Nickel, 
Selenium, Silver, Uranium, Thallium, and Vanadium. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical. value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration. 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks with the 
following exceptions: 

Method Blank ID Analvte 
Maximum 

Concentration Associated Samples 

PB (prep blank) Cobalt 
Thallium 

0.005 mg/Kg 
0.006 mg/Kg 

All soil and sediment samples in 
SDG K1011130 

4 
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Maximum 
Method Blank ID Analyte 	 Concentration Associated Samples 

ICB/CCB 	 Cobalt 0.012 ug/L All soil and sediment samples in 
Cadmium 0.012 ug/L SDG K1011130 
Thallium 0.017 ug/L 
Uranium 0.017 ug/L 

PB (prep blank) 	 Chromium 0.10 ug/L All water samples in SDG 

Vanadium 0.03 ug/L K1011130 


ICB/CCB 	 Cadmium 0.004 ug/L All water samples in SDG 

Cobalt 0.005 ug/L K1011130 

Silver 0.019 ug/L 

Thallium 0.004 ug/L 

Uranium 0.003 ug/L 


Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

101 0-ER-RS-03-U 	 Cadmium 0.008 ug/L 0.008U ug/L 

Silver 0.020 ug/L 0.020U ug/L 

Thallium 0.004 ug/L 0.004U ug/L 

Uranium 0.011 ug/L 0.011U ug/L 

Vanadium 0.06 ug/L 0.06U ug/L 


1010-ER-RS-04-U 	 Chromium 0.25 ug/L 0.25J+ ug/L 

Cadmium 0.012 ug/L 0.012U ug/L 

Silver 0.008 ug/L 0.008U ug/L 

Thallium 0.002 ug/L 0.002U ug/L 

Vanadium 0.13ug/L 0.13U ug/L 


1010-B -SW-01 	 Chromium 0.30 ug/L 0.30J+ ug/L 

Silver 0.007 ug/L 0.007U ug/L 

Uranium 0.008 ug/L 0.008U ug/L 

Vanadium 0.08 ug/L 0.08U ug/L 


Samples 101 0-ER-RS-03-U and w1 01 0-ER-RS-04-U were identified as equipment blanks. 
No metal contaminants were found in these blanks with the following exceptions: 

5 
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Sampling 
Equipment Blank ID Date Analyle Concentration Associated Samples 

101 0-ER-RS-03-U 10/4/10 Cadmium 
Chromium 
Cobalt 
Copper 
Nickel 
Silver 
Thallium 
Uranium 
;line 

1010-B -SW-01 10/5/10 Cadmium 
Chromium 
Cobalt 
Copper 
Nickel 
Silver 
Thallium 
Uranium 
Vanadium 

0.008 ug/L No associated samples in 
0.71 ug/L this SDG 
0.071 ug/L 
1.09 ug/L 
0.34 ug/L 

0.020 ug/L 
0.004 ug/L 
0.011 ug/L 
0.06 ug/L 

0.012 ug/L All soil samples in SDG 
0.25 ug/L K1011130 

0.132 ug/L 
0.94 ug/L 
0.19ug/L 
0.008 ug/L 
0.002 ug/L 
0.018 ug/L 
0.13 ug/L 

Sample 1010-B-SW-01 was identified as a source blank. No metal contaminants were 
found in this blank with the following exceptions: 

Sampling 
Source Blank ID Date Analyte Concentration Associated Samples 

1010-B-SW-01 10/5/10 	 Chromium 0.30 ug/L No associated samples in 

Cobalt 0.066 ug/L thisSDG 

Copper 0.75 ug/L 

Nickel 0.04 ug/L 

Silver 0.007 ug/L 

Uranium 0.008 ug/L 

VanadiUm 0.08 ug/L 


Sample concentrations were compared to concentrations detected in the field blanks. No 
samples were qualified. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples and standard reference material samples were reviewed for 
each matrix as applicable. Spike amounts were reviewed and concentrations are noted to 
be at or near the mid-point of the calibration. Percent recoveries (%R) were within 80
120% and results of standard reference material were within expected ranges. 

6 
V:\LOGIN\MWH\Monsanto\24471G4b_mw3.doc 



VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of,; 20% for water or,; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils. 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met, with the following exceptions: 

Diluted Sample Analyte %0 (Limits) Associated Samples Flag AorP 

1010·MST272-SD·001 L Arsenic 
Cadmium 
Cobalt 

33 (S10) 
14 (S10) 
29 (S10) 

All sediment samples in 
SDG K1011130 

J (all detects) 
UJ (all non-detects) 

A 

Cobalt, Selenium, Nickel, Silver, Uranium, and Vanadium results were outside the QC 
limits; data were not qualified since the concentration was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified· 
based on the precision of field duplicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

7 
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Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

8 
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Metals- Data Qualification Summary- SDG K1011130 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011130 1010-MST272-SD-001 Arsenic J (all detects) A ICP serial dilution (%D) 18 
1010-MST273-SD-001 Cadmium UJ (all non-detects) 

Cob.alt 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011130 

Modified Final Reason 
SDG Sample Analyte Concentration AorP Code 

K1011130 1010-ER-RS-03-U 	 Cadmium 0.008U ug/L A 10 
Silver 0.020U ug/L 
Thallium 0.004U ug/L 
Uranium 0.011U ug/L 

K1011130 101 0-ER-RS-03-U 	 Vanadium 0.06U ug/L A 11 

K1011130 101 0-ER-RS-04-U 	 Cadmium 0.012U ug/L A 10 
Silver 0.008U ug/L 
Thallium 0.002U ug/L 

K1011130 1010-ER-RS-04-U 	 Chromium 0.25J+ ug/L A 11 

Vanadium 0.13U ug/L 


K1011130 101 0-B -SW-01 	 Silver 0.007U ug/L A 10 

Uranium 0.008U ug/L 


K1011130 101 0-B -SW-01 	 Chromium 0.30J+ ug/L A 11 

Vanadium 0.08U ugiL 


Mercury- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

9 
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LDC #:_ _,2.,4""47'-1,_,G,4,_b___ VALIDATION COMPLETENESS WORKSHEET Date: ~Z--G-fD 
S D G #: -~K'C-1'-'0'-'1_,_11,_,3'-'0'-:----,---,-- Level Ill Page:~of_l_ 
Laboratory: Columbia Analytical Services Reviewer: az_ , 

2nd Rev1ewer: 1,.___vMETHOD: Metals (EPA SW846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Area 

I. Technical holding times 	 ~ Sampling dates: Io('itn 
~ 

to/'1/lc
/'J:['Q 	{'('I') 'Tl-{'t. P.r/AII. Calibration 

SLVIll. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis f) 
.{.+v. Matrix Spike Analysis 	 fYISLD 

VI. Duplicate Sample Analysis 	 N 
VII. Laboratorv Control Samples (LCS) h- L_C<j LCC)- \<R.0' l 
VIII. Internal Standard (ICP-MS) 	 .f4 
IX. Furnace Atomic Absorption QC 	 N 1\Jo+- ub 1\'Iffl 
X. ICP Serial Dilution SLJ 

XI. Sample Result Verification 	 N 

~ XII. Overall Assessment of Data 

XIII. Field Duplicates 	 AI 
XIV. Field Blanks 	 ,<I., I-V f ~:: '7 ~ '5r:.J(c.e. 'Rl~-=- q 

Note: 	 A =Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

101 O-MST272-SD-001 <t:). 11 101 O-MST272-SD-001 MSD 'fGI. 21 31 

2 1010-MST272-RS-001 '? 12 1010-B -SW-01MS W 22 32 

3 1010-MST272-RS-002 ~ 13 1010-B -SW-01MSD V 23 33 

4 1010-MST273-SD-001£J2A 14 24 34 

5 101 O-MST273-RS-001 15 25 35 

6 101 O-MST273-RS-002 16 26 36 

7 101 0-ER-RS-03-U l.} 17 27 37 

8 101 0-ER-RS-04-U \ 18 28 38 

9 101 0-B -SW-01 ~ 19 29 39 

10 1010-MST272-SD-001MS qD 20 30 40 

Notes:_________________________________ 

24471 G4bW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_l_of_' 

Sample Specific Element Reference Reviewer: (fC 
2nd reviewer: I r----

u 

All circled elements are applicable to each sample. 

l-fl 

ICP 

ICP-MS 

Comments: 

. I I~+ IT.!!.I I 

AI, Sb~ Ba, Be~. Ca, Cr,f&;}Cu, Fe, Pb, Mo, Mn, Ha, Ni. K(Se, A uNa. V, Zn, Mo, B, Si, CNlL) 


AI, Sb.~. Ba, BeCea Ca(Cr, Co CU. Fe, Pb, Ma, Mn. Hc/N't, K(Se, Ag) Na,(-i'{\i)zn. Mo. B, Si, CN·. VJJ
-
AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Mn, Mn. Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, 6, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Ma, Mn. Ho. Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 6, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo. Mn, Ho, Ni, K, Se, Ag, Na, Tl. V. Zn, Mo. B. Si, CN·, 

AI, Sb, ~Ba, Be,{Cci)ca. Cr~ Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, ~ Na,rmv, Zn. Mo. B. Si. CN( (_ ) 

AI, Sb,\A:'VBa, Be,@_ CaXr. Co, CUlFe. Pb, Ma, Mn, Ha,I\IDK, ~Na,M~n. Mo. B,Si, eN·~ ...__... 
AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb. Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl. V, Zn. Mo. B, Si, CN·, 


AI, Sb, As, 6a, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mo, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zri, Mo. B, Si, CN·, 


AI, Sb, As, Ba Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si. CN·, 


AI, Sb, As. Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn. Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI, Sb,As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mo. Mn, Ha. Ni, K, Se. Ag, Na, Tl, V. Zn, Mo. B. Si, eN·, 


AI, Sb, As, Ba. Be, Cd. Ca. Cr, Co, Cu. Fe. Pb, Mn, Mn, Ha, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo. 6, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Aa. Na, Tl, V, Zn. Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. il, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·. 


AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·, 


AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V. Zn, Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Hn, Ni, K, Se, Ao, Na, TI,V, Zn, Mo. B, Si, eN·. 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Ha, Ni, K, Se. Ag, Na. Tl, V, Zn, Mo. B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma. Mn, Ha. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


A. 

AI, Sb, As. Ba, Be, Cd, Ca. Cr,·co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Ag, Na. Tl, V, Zn, Mo, B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, cu·. Fe, Pb, Ma. Mn, Ho. Ni, K, Se. Aa, Na, Tl, V, Zn. Mo. B. Si, CN·, 

Mercurv by CVM if performed 

ELEMENTS.4 



LDC #: 24471 G4b VALIDATION FINDINGS WORKSHEET Page:l_ot\ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:=ca:::::: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 100x x 5xdil 2nd Reviewer:----=:t,.a::_ 
Vl;llllf-'IV '-''"''''-"'""''""""'""'' '"''"''"'' .,.,, .... ..,..,._..,,...,,._,...,._.,,._.,._...,, '" .. ~ ............................ ........... 1-''""'"'' , '" .............. mer.. ..... "·"' ,_,....... 


I I 
Analyte Maximum Maximum Maximum Action 

PB' PB' ICB/CCB' Limit I Qua~~ers I 

(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 


Co 0.005 0.012 0.03 

Cd 0.012 0.03 

Tl 0.006 0.017 0.0425 

u 0.017 0.0425 

Sample__c;oncentration_units, unless otherwise noted: ug/L Associated Samples: All Water Reason Code: Cr and V = 11. Cd, Ag, Tl, U=10 

I I 
Analyte Maximum Maximum Maximum Action 7 8 9 

PB' 
(mg/Kg) 

PB' 
(ug/L) 

ICB/CCB' 
(ug/L) 

Limit 

I I I I I I I I I I I 
Cr 0.10 0.5 0.25 J+ 0.30 J+ 

Cd 0.004 0.02 0.008 0.012 

Co 0.005 0.025 

Ag 0.019 0.095 0.020 0.00~ 0.007 

Tl 0.004 0.02 0.004 0.002 

u 0.003 0.015 0.011 0.008 

v 0.03 0.15 0.06 0.13 0.08 

Samples with analyte concentrations within five times the associated JCB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of eac;:h element. 
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LDC #: 24471G4b VALIDATION FINDINGS WORKSHEET Pagi-_o;s 

Field Blanks Reviewer: CfZ-.. 
2nd Reviewer: lr-

THOD: Trace Metals (EPA SW846 601 08/7000) 
~ Were field blanks identified in this SDG? 
~ Were target analytes detected in the field blanks? 
- ank units:J!.9LL Associated sample units: mg/Kg 
Samolin!l date: 10/4/10 Soil factor aoolied 100~ ~A

Fi;;id bla~ktype: (circle one) Field Bl~~k/ Rl~sate I Other: (EB ) Associated Samples: None 

Analyte Blank ID Sample Identification 

7 Action 

Level 


Cd 0.008 0.0008 


Cr 0.71 0.071 


Co O.Q71 0.0071 


Cu 1.09 0.109 


Ni 0.34 0.034 


Ao 0.020 0.002 


Tl 0.004 0.0004 


u 0.011 0.0011 


v 0.06 0.006 
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LDC #: 24471G4b VALIDATION FINDINGS WORKSHEET Pag~f0 
Field Blanks Reviewer: c.rz=- ' 

2nd Reviewer: ~ 
ETHOD: Trace Metals (EPA SW846 6010BI7000) 

N NIA Were field blanks identified in this SDG? 
Y/N NIA Were target analytes detected in the field blanks? 
7 

lank units: ugll Associated sample units: mqiKg 
Sampling date: 1015110 Soil factor applied 100x S:,, '/ 
Field blank tvpe: (circle one) Field Blank I Rinsate I Other: fEB\ Associated Samples: All ~edi111eR~S 

"-.../ 

Analyte Blank ID Sample Identification 

8 Action No Qualifiers 

Level 


Cd 0.012 0.0012 


Cr 0.25 0.025 


Co 0.132 0.0132 


Cu 0.94 0.094 


Ni 0.19 0.019 


Ao 0.008 0.0008 


Tl 0.002 0.0002 


u O.Q18 0.0018 


v 0.13 0.013 


Blank units: .\!9Lb..._ ·Associated sample units: ugll 
ate: 101VI IV d NA .........-~ 

t-1e1a 01anK type: (circle one) t-1e1a tslanK 1 Kinsale I Other: ( Source Blk) Assoclatea ~amples: None 
'-

Analyte Blank ID Sample Identification 

9 Action 

Level 


Cr 0.30 0.3 


Co 0.066 0.066 


Cu 0.75 0.75 


Ni 0.04 0.04 


Ao 0.007 0.007 


u 0.008 0.008 


v 0.08 0.08 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT. 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

24471G4bfb.wpd 



LDC#: 1.--Y.LL1lG~ VALIDATION FINDINGS WORKSHEET Page:~of \ 

ICP Serial Dilution Reviewer:~ 
2nd Reviewer: L(""">,.,. 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

'. .... ' 

YfN. N/A 
v\.t>i" N/A 

LEV~~~ 
Y N I VIIVIV IVVC:IIVI.IIQ.~II:::;\,1 IV<;>!,.U~..:I Cl'-'l.oC:p'[QI.,,IV l ._,o;:;;v L..VVVI IV I '\V....<;U\JULQUVII VVVI 1\.:0IIVIJL lVI IVVQIVUIQUVII<;;), 

_. 	 ... ..,, ...nat~ nHut~rl SomniP In~ •tn" """' 

l ~ ,~') ~3 -A\\. <;Ed \Y1'Qftl- . --:){u-r{A C!Rl 
~l .'d 	 ILf 

"Z.__Cfl.o 
se -z_q -.J-- IVa " C)J "' \ cc. SCJ I( f"l o, \ 

_./ 

I 

9 L-V V( 10(') tr\\.. .A. h..lQA ./Lh GUo- \ ( C.. Y.X: rv1Jl 
~ 1-,:, \17'\ 

' 

..;}/ 
v IL___ ____ 

-~-- " 

Comments:_____________________________________~----------------------------------------------------------------------------
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Report# 24471A4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP018-SD-002 
101 O-MSP018-SD-003 
1 010-MSP017-SD-001 
101 O-MSP017 -SD-002 
101 O-MSP017 -SD-003 
101 O-MSP017 -SD-004 

1010-MSP031-SD-001-1 
1010-MSP031-SD-001-2 
101 O-MSP031-SD-002 
101 O-MSP031-SD-003 
101 O-MSP015-SD-001 
101 O-MSP015-SD-002 
101 O-MSP015-SD-003 
101 O-MSP015-SD-004 

101 O-MSP014-SD-001-1 
101 O-MSP014-SD-001-2 
101 O-MSP014-SD-002 
101 O-MSP014-SD-003 
101 O-MSP014-SD-004 
101 O-MSP014-SD-005 
101 O-MSP023-SD-001 
101 O-MSP023-SD-002 
101 O-MSP023-SD-003 
101 O-MSP023-SD-004 

101 O-SWMSP018-F 

V:\LOGIN\MWH\Monsanto\24471A4c_mw3.doc 

Monsanto, P4 Production LLC 

December 21,2010 

Sediment/Water 

Mercury by CVAA EPA Method 7471A and 7470A 

Stage 28 

Columbia Analytical Services, Inc. 

K1010867 

Collection Date 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/28/10 
09/28/10 
09/28/10 
09/28/10 
09/30/10 
09/30/10 
09/30/10 
09/30/10 

. 09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/28/10 
09/28/10 
09/28/10 
09/28/10 
09/29/10 

1 

Laboratory Identification 

K1010867-004 

K1010867-005 

K1010867-008 

K1010867-009 

K1010867-010 

K1010867-011 

K1010867-012 

K1010867-013 

K1010867-014 

K1010867-015 

K1010867-018 

K1010867-019 

K1010867-020 

K1010867-021 

K1010867-024 

K1010867-025 

K1010867-026 

K1010867-027 

K1 010867-028 

K1 010867-029 

K1010867-031 

K1010867-032 

K1010867-033 

K1010867-034 

K1010867-001 




1010-SWMSP017-F 09/29/10 K1010867-006 

101 O-SWMSP015-F 

1010-SWMSP014-F 

101 0-ER-SW-01-U 

101 0-ER-SD-01-U 


101 O-MSP018-SD-001 MS 

10,1 O-MSP018-SD-001 MSD 


101 O-MSP018-SD-001 

101 0-ER-SW-01-UMS 


101 0-ER-SW-01-UDUP 


09/30/10 
09/29/10 
09/29/10 
09/28/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 
09/29/10 

K1010867-016 

K1010867-022 

K1010867-030 

K1010867-035 


K1010867-003MS 

K1010867-003MSD 


K1010867-003 

K1010867-030MS 


K1 01 0867-030DUP 
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Introduction 

This data review covers 27 sediment samples and 8 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the· 
EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte ·may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

4V:\LOGIN\MWH\Monsanto\24471A4c_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve· 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Maximum 

Method Blank ID Analyte Concentration Associated Samples 


IICB/CCB I Mercury 0.02 ug/L 11010-ER-SD-01-U I,I 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per · 
the National Functional Guidelines (and associated field results between the MDL and RL" 
were flagged as U at the detected values). No samples were qualified. 

Samples 101 0-ER-SW-01-U and 101 0-ER-SD-01-U were identified as equipment blanks. 
No mercury was found in these blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges. 
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V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are 'noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2:.::4""4!._71'-"A-"'4""-c___ VALIDATION COMPLETENESS WORKSHEET oate:\Z-/ Ho 
SDG #:_ _,K,:-1,_,0'-'-1,0Beo,6'-'-7-:---:-:-: Level Ill Page:_!_otl 
Laboratory: Columbia Analytical Services Reviewer:_~----, 

2nd Reviewer: ~ 
METHOD: Mercury (EPA SW846 Method 7.000) ~ 41 I/Y 
The samples listed below were reviewed for each of the jollowing validation areas. Validation findings are noted in attached 
validation findings worksheets. I 

I I llalidaticc A[ea I I Ccmmeots 	 I 
I. Technical holding times 	 fi Sampling dates: q~-U)/ID 
II. Calibration A 

Ill. Blanks "Svv 

IV. ICP lnlerference Check Sample (ICS) Analysis tJ Nf'l" r<:>a.tred 

v. Matrix Spike Analysis 	 A- M.«,/D 
VI. Duplicate Sample Analysis 	 A o.o 

A LC'> LCS-S(Zt')VII. Laboratory Conlrol Samples (LCS) 

VIII. 	 Internal Standard (ICP-MSj_ 1\1 Nr'lrc.Jb\\-reJP 

J_


IX. Furnace Atomic Absorption QC N 
X. ICP Serial Dilution ;I NOT re:? u.•.rfrP 

~ 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 0> 
XIII. Field Duplicates 	 tJ 
XIV. Field Blanks 	 rVD c:~-;. --z...C\ >:,o 

Note: 	 A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~Ll.-~ I Wot-\02_ 
1 1 010-MSP018-SD-002 s 11 101 O-MSP015-SD-001 <. 21 101 O-MSP023-SD-OO{ 31 101 O-MSP018-SD-001 MS S_ 

2 101 O-MSP018-SD-003 12 101 O-MSP015-SD-002 22 101 O-MSP023-SD-002 32 101 0-MSP018-SD-001 MSD 
 ' 
3 101 O-MSP017-SD-001 13 101 O-MSP015-SD-003 23 101 O-MSP023-SD-003 33 16 \O·tt'l)qolq.-~o-ool -~ 

4 101 O-MSP017-SD-002 14 101 O-MSP015-SD-004 24 101 O-MSP023-SD-004 34 ( 11'(_Cf) '('(\5 w 

5 101 O-MSP017-SD-003 15 101 O-MSP014-SD-001-1 25 1010-SWMSP018-F \rJ 35 lt<Z.-ct)Ou~ J... 

6 101 O-MSP017-SD-004 16 101 O-MSP014-SD-001-2 26 1010-SWMSP017-F 36 


7 101 O-MSP031-SD-001-1 17 101 O-MSP014-SD-002 27 1 010-SWMSP015-F 37 


8 101 O-MSP031-SD-001-2 18 101 O-MSP014-SD-003 28 1010-SWMSP014-F 38 


9 101 O-MSP031-SD-002 19 101 O-MSP014-SD-004 29 1010-ER-SW-01-U 39 


10 101 O-MSP031-SD-003 - 20 101 O-MSP014-SD-005 .... L/ 30 1010-ER-SD-01-U 40
' 
Notes:_________________________________ 
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LOG#: 24471A4 VALIDATION FINDINGS WORKSHEET Page\&! 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied:____llil 2nd Reviewer: ~ 
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 30 

I ' 

Analyte Maximum Maximum Maximum Action 

PB" PB" ICB/CCB" Limit 
 Qua~~ers I(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IHg II___ II II 0.02 II . 0.1 I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". · 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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Report# 24471 84c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP021-SD-001 


101 O-MSP021-SD-002-1 

101 O-MSP021-SD-003 

101 O-MSP021-SD-004 

101 O-MSP020-SD-001 

101 O-MSP020-SD-002 

101 O-MSP020-SD-003 

101 O-MSP020-SD-004 

101 O-MSP020-SD-005 

1010-SWMSP021-F-01 

101 O-SWMSP021-F-2 

101 O-SWMSP020-F 


101 O-SWMSP021-F-01 MS 

1 010-SWMSP021-F-01 MSD 

101 O-MSP020-SD-005MS 


101 O-MSP020-SD-005MSD 

101 O-MSP020-SD-005DUP 


Monsanto, P4 Production LLC 

December 13,2010 

Sediment!W ater 

Mercury by CVAA EPA Methods 7471A and 7470A 

Stage 4 


Columbia Analytical Services, Inc. 

K1011004 

Collection Date 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02(10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 

Laboratory Identification 
K1 011004-003 

K1011004-004 

K1 011004-006 

K1 011004-007 

K1 011004-016 

K1011004-017 

K1 011004-018 

K1 011004-019 

K1 011004-020 

K1011004-001 

K1 011004-008 

K1011004-014 


K1 011004-001 MS 

K1 011004-001 MSD 

K1 011 004-020MS 


K1 011 004-020MSD 

K1 011 004-020DUP 


1
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Introduction 

This data review covers 12 sediment samples and 5 water samples listed on the cover 
sheet including dilutions and reanalysis as applicable. The analysis was performed per the 
EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for· 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. · 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Mercury 0.06 ug/L All water samples in SDG 
K1011004 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

No field blanks were identified in this SDG. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field. 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1011004 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011004 

No Sample Data Qualified in this SDG 
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V7 -t)-ID
LDC#:__~2~4~4~71~B~4~c_____ VALIDATION COMPLETENESS WORKSHEET Date' '---' 

S DG #:.----'K'::-1,_,0,_,_1_,.,10"-'0"'4'-:------:-:: Level IV Page:_Lof J 
Laboratory: Columbia Analytical Services Reviewer: crz:::::::_ 

2nd Reviewer: '= 
METHOD: Mercury (EPA SW846 Method 'ffl66)- 7Lf71 fT /7lf70f\) 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Comments I 
I. Technical holdina times A Samolina dates: lOIULr) 
II. Calibration 0 
Ill. Blanks I"R~J 
IV. ICP Interference Check Sample (ICS) Analysis N /VO-t; C'tWL-\re_tfJ 
v. Matrix Spike Analysis A- f'l\"S I0 
VI. Duplicate Sample Analysis N 
VII. Laboratorv Control Samples (LCS) A- L6 LCC:. -<:;~fl\ 
VIII. Internal Standard (ICP-MS) /' I N'o-r-fb \~;f:,d 

/ 

IX. Furnace Atomic Absorption QC 1\ J_ 

A/ !'tht- ,._or;,. ,,rfdX. ICP Serial Dilution 
/ 

XI. Sample Result Verification r 

} i-
XII. Overall Assessment of Data 

XIII. Field Duplicates ('II 
NXIV. Field Blanks 

Note: A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: SEt;~il_~-r [~ 
1 101 O-MSP021-SD-001 <) 11 1010-SWMSP021-F-01 IJ 21 ~tv 31 


2 101 O-MSP021-SD-002-1 12 1010-SWMSP021-F-2 22 ('\):?) 5 32 


3 1 010-MSP021-SD-002-2 13 101 O-SWMSP020-F 23 33 


4 1 010-MSP021-SD-003 14 101 O-SWMSP021-F-01 MS 24 34 


5 101 O-MSP021-SD-004 15 1010-SWMSP021-F-01MSD ~~ 25 35 


6 1010-MSP02.0-SD-001 16 101 O-MSP020-SD-005MS ~ 26 36 


-l 277 101 O-MSP020-SD-002 17 101 O-MSP020-SD-005MSD 37 

8 101 O-MSP020-SD-003 18 28 38 

9 101 O-MSP020-SD-004 19 29 39 

'-JI10 101 O-MSP020-SD-005 20 30 40 

Notes:_________________________________________________________________ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l__o;z-
Reviewer: CR 


2nd Reviewer: \f:::"' 


. eas e 

Validation Area Yes No NA Findings/Comments 

Method "M t I (EPA SW 846 M th d 0 601 06/7000/6020) 

I. Technical holding times 

/All technical holdina times were met. 

-1--
Cooler temperature criteria was met. 

II. /CP!MS Tune 

Were all isotooes in the tun ina solution mass resolutiOn within 0.1 amu? /""' 
/Were %RSD of isotopes in the tuning solution .s:5%? 

Ill. Calibration 

Were all instruments calibrated daily, each setwup time? ...-
Were the orooer number of standards used? __. 

Were aU initial.~~ continuing calibration verification %Rs within the 90-110% (80
1-120% for mercu QC limits? / 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with everv sample in this SDG? j/ 

v 
Was there contamination In the method blanks? If yes, please see the Blanks /
validation comoleteness worksheet. · 

V. /CP Interference Check Sample 

/ Were ICP interference check samples performed daily? 

/
Were the AB solution oercent recoveries (%R) with the 80M120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS} and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPO) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD):;: 20% for ....
waters and _:: 35% for soil samples? A control limit of +/M RL(+/M2X RL for soil) was /
used for samples that were < 5X the RL, including when only one of the duplicate 
samole values were < SX the RL . 
VII. Laboratorv control samples 

~ Was an LCS anavlzed for this SDG? 

' Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page: Gof(, 
Reviewer: r ? 

2nd Reviewer: I=-' 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorotion QC 
~ 

If MSA was nerformed was the correlation coefficients > 0.995? / 

...... 
Do all an,...licable analvsies have duolicate in·ections? fLevel IVonM / 

..-,
For s~~ple conc~7~~ations > RL, are applicable duplicate injection RSD values < /
20%? Level IV on I 

v.Were anaMical snike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Wa~,~n ICP serial di~~tion an~~yzed if analyte concentrations were > 50X the MDL \-> 
ICP />100X the MDL ICP/MS? 1.......

~ 
/Were all nercent differences f%Ds\ < 1 0%? 

Was there evidence of negative interference? If yes, profeSsional judgement will be v-used to nualifv the d•ta. 
. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all th:;~ercent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) I....-
of the intensi of the internal standard in the associated initial calibration? 

v
/If the %Rs were outside the criteria was a reanalvsis performed? 

XI. Reaional Qualitv Assurance and Quality Control 

Were oerformance evaluation lPE\ samoles oerformed? .,..----· 
Were the Performance evaluation (PEl samoles within the acceotance limits? / 

XII. Samole Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 1_.....-i,to level IV validation? 

XIII. Overall assessment of data -~ 
Overall assessment of data was found to be acceptable. 

XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. ...
Target analytes were detected in the field duplicates. 

XV. Field blanks 

Field blanks were identified in this SOG. / 

I/Taraet analvtes were detected in the field blanks. 

MET-SW_201.0.wpd version 1.0 



LDC #: 24471 B4c VALIDATION FINDINGS WORKSHEET 
~ .]

Page:__of__ 
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: Q p 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: NA 2nd Reviewer: c;:;:::_:
Sample Concentration units. unless otherwise noted: uq/L Associated Samples: All Water 

I I 
Analyte Maximum Maximum Maximum Action 


PB' PB' ICB/CCB' Limit 
 I Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IHg II II II 0.06 II II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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II 

LDC #: 2ltLt71Bfc: VALIDATION FINDINGS WORKSHEET Page: \ of ) 

Initial and Continuing Calibration Calculation Verification Reviewer~--
2nd Reviewer: lr-- 

METHOD: Trace Metals (EPA SW 846 Method 6010/602017000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R ~Found x 100 Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True· True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc• llated Be (;laded 

Acceptable 


Standard ID Type of Analysis · Element Found (ug/L) True (ug/LI %R %R (Y/N)
I II I 
ICP (Initial calibration) 


ICP/MS {Initial calibration) 


CVAA {Initial calibration) v 
~cv rfr) 5,!0 S_o0 IOL le)L__ I 
ICP (Continuing calibration) 


.f.G.PIM& (Continuing calibration) 
ccvs r:v~ t-111 4(70 S,ED Cfy C[LI <--r 
CVAA (Continuing calibration) 


GFM (Initial calibration) 


GFAA (Continuing calibation) 


. 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: 7M-t7J6 f'-. VALIDATION FINDINGS WORKSHEET Page: -i.of i, 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (o/oR) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each anatyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)/2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result (mg/L} (Instrument Reading x 5) 

B:ecalc111ated 

I Acceptable 
Sample 10 Type of Analysis Element (-ltnils) l~ %R I RPO 1%0 %R/ RPO I %D (YIN)

Found'~ru~ True I D I SDR~"'--"' II I 

rJ 
~ ~ <..J u 

ICP interlerence check 

Laboratory control sample yLL~ 1-t«_ ~.\()~k- ~ ~ it:~L to-z__ 
Matrix spikeljo (SSR-~ ,l-\SL- 97_,--z._~ O,L{ 9 Cl?,L-


\h\() Duplicate ~Is ~-1 o,0co 0,f::D1 .l- ~ 
;J ICP serial dilution 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET Page:l__of_\_ 

Sample Calculation Verification Reviewer: (12..:: 
2nd reviewer: (~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Have results been reported and calculated correctly? 
Y N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N/A Are all detection limits below the CRDL? 

ected analyte results for _____..:...___-.lH.-:0"41------- were recalculated and verified using the following 
equation: 

Concentration = (RD)(FVliDill 
(ln. Vol.) 

RD = Raw data concentration 
FV Final volume (ml) 
In Vol. 
Dil 

= 
= 

Initial volume (ml) or weight (G) 
Dilution factor 10 '- l-1-'i)-;. ro.")la-) 

-:::.. o. 

Reported Calculated 

# Sample ID Analvte 
Conce_~tration c~~j~n Accep~~ble

(YIN 

\ 1+¢( o.ICIS C), \CfiO I' 
v 

10 \--\-ex 
\J 

0,11-1~ c:>}L-\1 y 

. 

Note::________________________________________________________________________________ 
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Report# 24471C4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP016-SD-001 

101 O-MSP016-SD-002 

101 O-MSP016-SD-003 


101 O-MSP016-SD-004-1 

101 O-MSP016-SD-004-2 

101 O-MST053-S D-00 1 

101 O-MST053-SD-002 

101 O-MST053-RS-001 

101 O-MST053-RS-002 


101 O-MST2758-SD-OO 1 

101 O-MST275B-RS-001 

101 O-MST275B-RS-002 

101 O-MST275A-SD-001 

101 O-MST275A-RS-001 

101 O-MST275A-RS-002 


101 O-SWMSP016-F 

101 O-SWMST053-F 


101 O-SWMST2758-F 

1010-SWMST275A-F 


101 O-MSP016-SD-003MS 

101 O-MSP016-SD-003MSD 


Monsanto, P4 Production LLC 


December 21, 2010 


Soii/Sediment/W ater 


Mercury by CVAA EPA Methods 7471A and 7470A 


Stage 28 


Columbia Analytical SeNices, Inc. 


K1011005 

Collection Date 
09/30/10 
09/30/10 
09/30/10 
09/30/10 
09/30/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/01/10 
10/01/10 
10/01/10 
10/01/10 
10/01/10 
10/01/10 
09/30/10 
10/03/10 
10/01/10 
10/01/10 
09/30/10 
09/30/10 

Laboratory Identification 
K1 011005-003 

K1 011005-004 

K1 011005-005 

K1011005-006 

K1011005-007 

K1 011005-010 

K1 011005-011 

K1 011005-012 

K1 011005-013 

K1 011005-016 

K1 011005-017 

K1 011005-018 

K1 011005-021 

K1 011005-022 

K1 011005-023 

K1 011005-001 

K1 011005-008 

K1011005-014 

K1 011005-019 


K1 011 005-005MS 

K1 011 005-005MSD 


1
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Introduction 

This data review covers 6 soil samples, 11 sediment samples, and 4 water samples listed 
on the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been. 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in· 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Mercury 0.02 ug/L All water samples in SDG 
K1011005 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

Samples 1010-ER-SD-02-U, 1010-ER-RS-01-U, and 1010-ER-SD-03-U (all from SDG 
K1 011 007) were identified as equipment blanks. No mercury was found in these blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to· be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 

Mercury - Field Blank Data Qualification Summary - SDG K1 011005 

No Sample Data Qualified in this SDG 
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LDC #:_---=-24_,_4-'-'7_,1_,C'-'40<-c___ VALIDATION COMPLETENESS WORKSHEET Date: I 'Z.:-1)-lV 
SDG #:._---'-'K1_,_,0'-'1--'-1""00""5'--- Level Ill Page:_LofL 
Laboratory: Columbia Analytical Services Reviewer: rfL

2nd Reviewer: •~ 
METHOD: Mercury (EPA SW846 Methoci-+QOO) 7lf7/A f'-N'1a:/r. • 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatian Ama I I Comments 	 I 
I. Technical holdinQ times 	 A Samolino dates: Cf /')o -to /31 1r. 
II. Calibration 	 Pr

<;'/)wIll. Blanks 

IV. ICP Interference Check Sample (ICS) Analvsis N No~~vlre4> 
v. Matrix Spike Analysis 	 Pt fl\"J Io 
VI. Duplicate Sample Analysis /1/ 
VII. Laboratory Control Samples (LCS) ~ LCS (_( )-<;&,..(<") 
VIII. Internal Standard (ICP-MS) 	 ('J NrYr 0h I\. -:f_d; 

IX. Furnace Atomic Absorption QC 	 N oJ._ 
;V INCk .eo .;r€-LbX. ICP Serial Dilution 

XI. Samole Result Verification 	 N 

XII. Overall Assessment of Data A 
'VXIII. Field Duplicates 

XIV. Field Blanks 	 N\J ~'P\0~-')0-!7;-U toro-£,t~,- ~S<J 1-U IOlcJ~--<)'0-~ -u 
Note: 	 A= Acceptable NO= No compounds detected D = Duplicate C%£) 6 : l':'OII C01) 

N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1010-MSP016-SD-001 Setj 11 101 O-MST275B-RS-001 s 21 101 O-MSP016-SD-003MSD )~~ 

2 1010-MSP016-SD-002 12 101 O-MST2758-RS-002 22 	 32 

3 1010-MSP016-SD-003 13 101 O-MST275A-SD-001 <)ecl 23 	 33 

4 101 O-MSP016-SD-004-1 14 101 O-MST275A-RS-001 s 24 	 34 

5 101 O-MSP016-SD-004-2 15 1010-MST275A-RS-002 -l_ 25 	 35 

6 101 O-MST053-SD-001 16 1010-SWMSP016-F L/ 26 	 36 

7 101 O-MST053-SD-002 J 17 1010-SWMST053-F 27 	 37 

8 101 O-MST053-RS-001 .5 18 1 010-SWMST275B-F 28 	 38 

9 101 O-MST053-RS-002 19 1 010-SWMST275A-F \::V 29 	 39 

10 101 O-MST2758-SD-001 sfd 20 1010-MSP016-SD-003MS ~ 30 40 

Notes: _________________________________ 
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LDC #: 24471 C4c VALIDATION FINDINGS WORKSHEET Page~l_
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: NA 2nd Reviewer: (/=:,_ 
Sample Concentration units. unless otherwise noted: uo/L Associated Samples: All W: · 

I . I 
~lUI 

Analyte Maximum Maximum Maximum Action 

PB" PB" ICB/CCB" Limit
(mg/Kg) (ug/L) (ug/L) I Qua~~effi I I I I I I I I I I 

IHg II II II 0.02 II 0.1 II I I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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Report# 2447104c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST277 A-SD-001 

101 O-MST277 A-RS-001 

101 O-MST277 A-RS-002 

101 O-MST277B-SD-001 

101 O-MST277B-RS-001 

101 O-MST277B-RS-002 

101 O-MST066-SD-001-1 

101 O-MST066-SD-001-2 

101 O-MST066-RS-001-1 

101 O-MST066-RS-001-2 

101 O-MST066-RS-002 

101 O-SWMST066-F-1 

101 0-SWMST066-F-2 


101 O-MST277 A-RS-001 MS 

101 O-MST277 A-RS-001 MSD 


Monsanto, P4 Production LLC 

December 21, 2010 

Soil/Sediment/Water 

Mercury by CVAA EPA Methods 7471A and 7470A 

Stage 28 


Columbia Analytical Services, Inc. 

K1 011006 

Collection Date 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 
10/03/10 

Laboratory Identification 
K1 011006-001 

K1 011006-002 

K1011006-003 

K1011006-004 

K1 011006-005 

K1011006-006 

K1 011006-011 

K1 011006-012 

K1 011006-013 

K1011006-014 

K1 011006-015 

K1011006-007 

K1 011006-009 


K1 011 006-002MS 

K1 011 006-002MSD 


1
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Introduction 

This data review covers 9 soil samples, 4 sediment samples, and 2 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs )"or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. · Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80-' 
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Mercury 0.02 ug/L All water samples in SDG 
K1011006 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL· 
were flagged as U at the detected values). No samples were qualified. 

Sample 101 0-ER-SD-03-U (from SDG K1 011 007) was identified as an equipment blank. 
No mercury was found in this blank. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative. 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s)were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 
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DateJL:-I)-toLDC #:_~2::4:c:4,_,_7_,_1"'D"'4c"-- VALIDATION COMPLETENESS WORKSHEET 
SDG #:._ ___cK'::-1,_,Q,_,1_c1a,o,6'-:---:-:: Level Ill Page:...LofL 
Laboratory: Columbia Analytical Services . Reviewer: cf 

2nd Reviewer: '" / 
METHOD: Mercury (EPA SW846 Method i'OOG1 7Lf/!(T /741011 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatian A[ea I I Comments 	 I 
I. Technical holding times 	 1-r Sampling dates: !O[Sfl() 
II. Calibration :f\ 

Ill. Blanks 
 sw 
IV. ICP Interference Check Sample (ICS) Analysis 1\J NOT- .reou ire..d 
v. Matrix Spike Analysis 	 A f{\S/f)'"' 
VI. Duplicate Sample Analysis 	 N 
VII. Laboratory Control Samples (LCS) R- LLC) L C <)-~ '(Y'I, 

VIII. Internal Standard (ICP-MS) 	 /\) Alo+ ~Jt:::: I .'7 .prJ 
j_ --' .IX. Furnace Atomic Absorption QC 	 /\( 

X. ICP Serial Dilution 	 ;V NOT \eg'v\ret:\l 
v 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data B 
XIII. Field Duplicates 	 IV 
XIV. Field Blanks 	 N() ~-;:'\0 \0- f:(2.-~L) (!';tO\ IC:07) 

Note: 	 A= Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1010-MST277A-SD-001 <:d 11 101O-MST066-RS-002 s 21 	 31 @~LV 
2 1010-MST277A-RS-001 ') 12 101 O-SWMST066-F-1 "-1 22 	 32 \VII ...... ) 

3 1010-MST277A-RS-002 ~ 13 101 O-SWMST066-F-2. .. ~ 23 	 33 

4 101 O-MST277B-SD-001 ~ 14 101 O-MST277A-RS-001 MS $ 24 	 34 

5 101 O-MST277B-RS-001 s 15 101 O-MST277A-RS-001 MSD ,J_, 25 	 35 

6 101O-MST277B-RS-002 .J.._ 16 	 26 36 

7 1010-MST066-SD-001-1 CftJ. 17 	 27 37 

8 1010-MST066-SD-001-2 ,J_, 18 	 28 38 

9 1010-MST066-RS-001-1 0 19 	 29 39 

10 1010-MST066-RS-001-2 	 30 401-- 20 

Notes:---------------------,------------- 
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LDC #: 24471 D4c VALIDATION FINDINGS WORKSHEET 
. PB/ICB/CCB QUALIFIED SAMPLES 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: NA 2nd Reviewer: t;e>. 
Samole Concentration units. unless otherwise noted: uq/L Associated Samples: All Water 

I 
Analyte Maximum Maximum Maximum Action 


PB" ps• ICB/CCB" Limit 
 Qua~~ers I 
(mg/Kg) (ug/L) (ug/L) I I I I I I I I I 

IHg I11 0.02 11 0.1II II I I I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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Report# 24471 E4c 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment/Water 

Parameters: Mercury by CVAA EPA Methods 7471A and 7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1011007 

Sample Identification Collection Date Laboratory Identification 
101 O-MST067-SD-001-1 10/03/10 K1011007-001 

101 O-MST067-RS-001-1 10/03/10 K1011007-002 

101 O-MST067 -RS-002 10/03/10 K1011007-003 

101 O-MST131-SD-001 10/02/10 K1011007-006 

1010-MST131-SD-002 10/02/10 K1011007-007 

1010-MST131-RS-001 10/02/10 K1011007-008 

101 O-MST131-RS-002 10/02/10 K1011007-009 


101 O-MST274A-SD-001 10/02/10 K1011007-012 

101 O-MST27 4A-RS-001 10/02/10 K1011007-013 

101 O-MST27 4A-RS-002 10/02/10 K1011007-014 

101 O-MST2748-SD-001 10/02/10 K1011007-017 

101 O-MST27 48-RS-001 10/02/10 K1011007-018 

101 O-MST27 48-RS-002 10/02/10 K1011007-019 


101 O-SWMST131-F 10/02/10 K1011007-004 

1010-SWMST274A-F 10/01/10 K1011007-010 

1010-SWMST2748-F 10/01/10 K1011007-015 


101 0-ER-SD-02-U 9/30/10 K1011007-020 

101 0-ER-RS-01-U 10/01/10 K1011007-021 

101 0-ER-RS-02-U 10/02/10 K1011007-022 

101 0-ER-SD-03-U 10/03/10 K1011007-023 
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Introduction 

This data review covers 8 soil samples, 5 sediment samples, and 7 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 

. performed per the EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in. 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 

. produced a correlation coefficient of >0.995. The frequency and analysis criteria (80

120%) of the initial calibration verification (ICV) and continuing calibration verification 

(CCV) were met. · 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Mercury 0.06 ug/L All water samples in SDG 
K1011007 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

Samples 101 0-ER-SD-02-U, 1 010-ER-RS-01-U, 1010-ER-RS-02-U, and 1010-ER-SD-03
U were identified as equipment blanks. No mercury was found in these blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges with the following exceptions: 

Spike ID 
(Associated Samples) Analyte 

LCS(%R) 
(Limits). Flag AorP 

LCS·SRM 
(All soil and sediment samples in 
SDG K1011007) 

Mercury 45.9 (71·128) J. (all detects) 
UJ (all non-detects) 

p 

All samples in the batch for the analytes having %Rs outside control limits were qualified 
as summarized above. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point oftlie calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011007 

SDG Sample Analyte Flag AorP Reason 
Reason 
Code 

K1011007 101 O-MST067-SD-001-1 
101 O-MST067 -RS-001-1 
101 O-MST067-RS-002 
101 O-MST131-SD-001. 
101 O-MST131-SD-002 
101 O-MST131-RS-001 
1010-MST131-RS-002 
1010-MST274A-SD-001 
101 O-MST27 4A-RS-001 
101 O-MST27 4A-RS-002 
101 O-MST27 48-SD-001 
101 O-MST27 48-RS-001 
101 O-MST27 48-RS-002 

Mercury J- (all detects) 
UJ (all non-detects) 

p Laboratory control 
samples (%R) 

13 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011007 

No Sample Data Qualified in this SDG 
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LDC #: 24471 E4c VALIDATION COMPLETENESS WORKSHEET Date: 1'2.:-11-{{J 
SDG #:· K1 011007 Level Ill Page:_L£ 
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer: 1 ~ 
METHOD: Mercury (EPA SW846 Method 7..000) 14-~ otrj ry 'l-'7 \ ~ 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidatioo Area 	 CommectsI I I I 	 I 

'"' ~ fir.I. Technical holding times 	 f\ Sampling dates: I 9/?{Y 10 ~ /10 

II. Calibration f\ 

Ill. Blanks lt~L.v' 

IV. ICP Interference Check Sample (ICS) Analysis N No-r req;Ar€.'1 
v. Matrix Spike Analysis 	 A 1'<'\5/0 (<JJb·. l\:\0\ leo'i \C::.\01\ \)(\) 

VI. Duplicate Sample Analysis 	 A OL-D ~ 
VII. Laboratory Control Samples (LCS) P,w L.L<) •<)@.."" 
VIII. Internal Standard (ICP-MS) 	 II/ N~u-c.: ,,7ed 
IX. Furnace Atomic Absorption QC 	 /1/ -..L 

~N N 0"' rU:) LAv-edX. ICP Serial Dilution 
~ 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 A 
XIII. Field Duplicates 	 AI 
XIV. Field Blanks riO l:;:~~ \ '· 'o 1Cj w 

Note: 	 A = Acceptable NO= No compounds detected 0 =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~\t{IM\·-t)&ol I /wo..+e.J'I., 


1 1010-MST067-SD-001-1 ~ 11 101 O-MST27 48-SD-001 9i 21 31 


2 101 O-MST067 -RS-001-1 s 12 101 O-MST27 48-RS-001 ~ 22 	 32 

3 101 O-MST067 -RS-002 ~ 13 101 O-MST27 48-RS-002 -L 23 	 33 

4 1010-MST131-SD-001 14 101 O-SWMST131-F 24<,et:l 'v./ 	 34 

5 101 O-MST131-SD-002 ~ 15 101 O-SWMST27 4A-F 25 	 35 

6 1010-MST131-RS-001 s 16. 101 O-SWMST27 48-F 26 	 36 

7 101 O-MST131-RS-002 ~ 17 101 0-ER-SD-02-U 27 	 37' 
8 1010-MST274A-SD-001 ~ 18 101 0-ER-RS-01-U 28 38 


9 101 O-MST27 4A-RS-001 ~ 19 101 0-ER-RS-02-U 29 39 


~ \ '/ 30
10 101 O-MST27 4A-RS-002 20 101 0-ER-SD-03-U 40 

Notes: __________________________________________________________________ 
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L. 
LDC #: 24471 E4c VALIDATION FINDINGS WORKSHEET Page: CJJ;_

PB/ICB/CCB QUALIFIED SAMPLES Reviewer: 
METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied:~ 2nd Reviewer: 1---..::::. 
Sample Concentration units, unless otherwise noted:__ Associated Samples: All Water 

.·: ' .I l 
Analyte Maximum Maximum Maximum Action 


PB" PB" ICB/CCB" Limit 
 I Qua~~ers I 
(mg/Kgl (ug/L) (ug/L) I I I I I I I I I 

EJDDGGI I I I I I I I I I I 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC#:__ 

SDG #:.~===- Laboratory Control Samples (LCS) Reviewer:._:CJC==
2nd Reviewer: V"---

METHOD: Trace Metals (EPA SW 846 Method 601 OB/6020/7000) 

L._.ClHllf.ct~ VALIDATION FINDINGS WORKSHEET Page\ of\ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG? t£! N/A Were the LCS percent recovenes (%R) and relat1ve percent difference (RPD) w1th1n the QC hm1ts? 
LEVELAONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

LCS RPD ,.. .,_, n ...0/.D II" • ·o\ ~ Oat 

'i".>,q (7/-ra,-' ~ l\"' +S,;l 7'1-/ LJ:i/P ft~ ) I 

11'1 
I~;:;;J ~j] I ·ff~ 



J I 

Comments:___________________________________________________________________________________________________________________ 
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Report# 24471 F4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST093A-SD-001-1 

101 O-MST093A-SD-001-2 

101 O-MST093A-RS-OO1-1 

101 O-MST093A-RS-001-2 

101 O-MST093A-RS-002-1 

101 O-MST093A-RS-002-2 

101 O-MST093B-SD-001 

101 O-MST093B-RS-001 

101 O-MST093B-RS-002 

101 O-MST095-SD-001 

101 O-MST095-RS-001 

101 O-MST095-RS-002 

101 O-MST089-SD-001 

101 O-MST089-RS-001 

101 O-MST089-RS-002 

101 O-MST092-SD-001 

101 O-MST092-RS-001 

101 O-MST092-RS-002 


101 O-MST092-RS-001 MS 

101 O-MST092-RS-001 MSD 


Monsanto, P4 Production LLC 


December21, 2010 


Soil/Sediment 


Mercury by CVAA EPA Method 7471A 


Stage 28 


Columbia Analytical Services, Inc. 


K1 011129 

Collection Date 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/05/10 
10/05/10 
10/05/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 
10/04/10 

Laboratory Identification 
K1 011129-001 

K1 011129-002 

K1 011129-003 

K1 011129-004 

K1 011129-005 

K1 011129-006 

K1 011129-007 

K1 011129-008 

K1 011129-009 

K1011129-010 

K1011129-011 

K1011129-012 

K1011129-013 

K1011129-014 

K1011129-015 

K1011129-016 

K1011129-017 

K1011129-018 


K1011129-017MS 

K1011129-017MSD 


1
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Introduction 

This data review covers 14 soil samples and 6 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the EPA 
SW 846 Method noted below: 

• EPA SW 846 Methods 7471A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature .. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory·or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables. and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

Samples 101 0-ER-RS-03-U and 101 0-ER-RS-04-U (both from SDG K1 011130) were 
identified as equipment blanks. No mercury was found in these blanks. 

IV. Laboratory Control Sample (LCS) . 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard· 
reference material were within expected ranges. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:> 20% for water or:> 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury· Data Qualification Summary· SDG K1011129 

No Sample Data Qualified in this SDG 

Mercury· Laboratory Blank Data Qualification Summary· SDG K1011129 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 
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LDC #:__2::4:c:4'-'7--'1,_F4~c"---- VALIDATION COMPLETENESS WORKSHEET 	 Date: I'C:'f(16 
SDG #:___K'::-1'-'0'-'1-'-1.!.-':12'-"9'-:----:-c-:- Level Ill Page:_:of 
Laboratory: Columbia Analytical Services Reviewer: (:Jt::: 

2nd Reviewer: C'C.-
METHOD: Mercury (EPA SW846 Method ~~TI 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validatjon Area I cOmments 

I. 
. 

Technical holdinQ times A Samolino dates: [(){L(~S{/() 
II. Calibration A 
Ill. Blanks 

IV. ICP Interference Check SarJ1ple (ICS)Analysis N 
v. Matrix Spike Analysis 

VI. Duplicate Sample Analysis IV 
VII. Laboratory Control Samples (LCS) 

VIII. Internal Standard (ICP-MS) N 
IX. Furnace Atomic Absorption QC 

X. ICP Serial Dilution IV 
XI. Sample Result Verification N 

XII. Overall Assessment of Data 

XIII. Field Duplicates 
;v 

XIV. Field Blanks 

Note: 	 A= Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: <)( \~	fyl,] 
1 101 O-MST093A-SD-001-1 ~ 11 1010-MST095-RS-001 ") 21 31 1\00) 
2 1010-MST093A-SD-001-2 J._ 12 101O-MST095-RS-002 ~- 22 32 

3 101 O-MST093A-RS-001-1 ") 13 1010-MST089-SD-001 <,etj 23 33 

4 101 O-MST093A-RS-001-2 14 101O-MST089-RS-001 ~ 24 34 

5 101 O-MST093A-RS-002-1 15 101O-MST089-RS-002 25 35-.L, 
6 101 O-MST093A-RS-002-2 16 1010-MST092-SD-001 26 	 36""Jed 

c;7 i010-MST093B-SD-0014'cJ 17 101O-MST092-RS-001 27 37 

8 101 O-MST093B-RS-001 ") 18 101O-MST092-RS-002 28 38 

9 101 O-MST0938-RS-002 ~!.-· 19 101O-MST092-RS-001 MS 29 39 

10 101 O-MST095-SD-001 'fd 20 1010-MST092-RS-001MSD '\ / 30 40 

Notes:_________________________________ 
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Report# 24471G4c 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment/Water 

Parameters: Mercury by CVAA EPA Methods 7471A and7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011130 

Sample Identification Collection Date Laboratory Identification 
101 O-MST272-SD-001 10/05/10 K1 011130-001 

101 O-MST272-RS-001 10/05/10 K1 011130-002 

101 O-MST272-RS-002 10/05/10 K1 011130-003 

101 O-MST273-SD-001 10/05/10 K1 011130-004 

101 O-MST273-RS-001 10/05/10 K1 011130-005 

101 O-MST273-RS-002 10/05/10 K1 011130-006 


101 0-ER-RS-03-U 10/04/10 K1 011130-007 

101 0-ER-RS-04-U 10/05/10 K1 011130-008 


1010-8 -SW-01 10/05/10 K1 011130-009 

101 O-MST272-SD-001 MS 10/05/10 K1 011130-001 MS 


101 O-MST272-SD-001 MSD 10/05/10 K1 011130-001 MSD 

1010-8 -SW-01MS 10/05/10 K1011130-009MS 


1010-8 -SW-01 MSD 10/05/10 K1011130-009MSD 
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Introduction 

This data review covers 4 soil samples, 4 sediment samples, and 5 water samples listed on 
the cover sheet including dilutions and reanalysis as applicable. The analysis was 
performed per the EPA SW 846 Method noted below: 

• EPA SW 846 Methods 7471A and 7470A for Mercury. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory. Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Mercury 0.06 ug/L All water samples in SDG 
K1011130 

Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified. 

Samples 101 0-ER-RS-03-U and 101 0-ER-RS-04-U were identified as equipment blanks. 
No mercury was found in these blanks. 

Sample 101 0-B -SW-01 was identified as a source blank. No mercury was found in this 
blank. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120% and results of standard 
reference material were within expected ranges. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or :5 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and· 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011130 

No Sample Data Qualified in this SDG 

Mercury - Laboratory Blank Data Qualification Summary - SDG K1 011130 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 
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LDC #: 24471G4c VALIDATION COMPLETENESS WORKSHEET Date \Gi'3-10 
SDG#: K1011130 Level ill Page:..l.._cJL 
Laboratory: Columbia Analytical Services Reviewer: 

-zY7Lf1 /7'-170Pt- 2nd Reviewer: \.~""---_ 
METHOD: Mercury (EPA SW846 Method TeeO) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

ArP~ 

J_ Technical holdinQ times 	 -0 Samplinq dates: nl.s lin tcY--1/Io 
v 

II. Calibration f\ 

IlL Blanks 
 sw 
IV. ICP Interference Check Sample (ICS) Analysis N Ndt~1l~ 
v. Matrix Spike Analysis I+ rt\~ }_D 

VL Duplicate Sample Analysis AI 

VII. Laboratory Control Samples (LCS) .A- LC5 LC)~'{V) 

VIII. Internal Standard (ICP--MS) 	 N No-t .Jb 1~11,fZj) 

IX. Furnace Atomic Absorption QC 	 N ~.J. 
X. ICP Serial Dilution 	 N Ab-t-~vl're::J 

/ 

XL Samole Result Verification 	 N 

XII. Overall Assessment of Data A 

/1)XIII. Field Duplicates 

XIV. Field Blanks 	 tfO 5~::. --, /6 Swce ~\\c===- 9' 
Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 

N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 O--MST272--SD--001 '\~ 11 1 010--MST272--SD--001 MSD~ 21 ~I...} 31 

2 101 O--MST272--RS--001 S 12 1010--B --SW--01MS ..j 22 !Vn'> 32 

3 101 O-MST272--RS--002 .J_, 13 1010--B --SW--01MSD .l..-- 23 	 33 

4 1010--MST273--SD--001 <,eg 14 	 24 34 

5 101 O-MST273--RS--001 <; 15 	 25 35 

{..,6 101 O--MST273--RS--002 16 	 26 36 

7 101 0-ER-RS--03--U w 17 	 27 37 

8 101 0--ER-RS--04--U 18 	 28 38 

9 101 0--B --SW-01 	 29 39v. 19 

10 1010--MST272--SD-001MS~ 20 30 40 

Notes:_________________________________ 
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LDC #: 24471 G4c VALIDATION FINDINGS WORKSHEET Page:~!)
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: €._ 

METHOD: Trace metals (EPA SW 864 Method 6010B/6020nOOO) Soil preparation factor applied: NA 2nd Reviewer: ___ . 
Sample Concentration units. unless otherwise ·noted: uq/L Associated Samples: All Water 

I· . I 
ActionAnalyte Maximum Maximum Maximum 

PB" PB" ICB/CCB" Limit(mg/Kg) (ug/L) (ug/L) I Qua~~ers I I I I I I I I I I 
0.06 0.3IIHg II II II II II I I I I I I I I I I 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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Report# 24471A4d 

Laboratory Data Consultants, Inc.· 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2008 

Matrix: Sediment 

Parameters: SEM Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1010867 

Sam__Qie Identification Collection Date Laborato_ry Identification 
101 O-MSP018-SD-002 09/29/10 K1010867-004 

101 O-MSP018-SD-003 09/29/10 K1010867-005 

101 O-MSP017 -SD-001 09/29/10 K1010867-008 

1010-MSP017-SD-002 09/29/10 K1 010867-009 

1010-MSP017-SD-003 09/29/10 K1010867-010 

1010-MSP017-SD-004 09/29/10 K1010867-011 


101 O-MSP031-SD-001-1 09/28/10 K1010867-012 

101 O-MSP031-SD-001-2 09/28/10 K1010867-013 

1010-MSP031-SD-002 09/28/10 K1010867-014 

101 O-MSP031-SD-003 09/28/10 K1010867-015 

101 O-MSP015-SD-001 09/30/10 K1010867-018 

101 O-MSP015-SD-002 09/30/10 K1010867-019 

101 O-MSP015-SD-003 09/30/10 K1010867-020 

101 O-MSP015-SD-004 09/30/10 K1 010867-021 


101 O-MSP014-SD-001-1 09/29/10 K1010867-024 

101 O-MSP014-SD-001-2 09/29/10 K1010867-025 

101 O-MSP014-SD-002 09/29/10 K1010867-026 

101 O-MSP014-SD-003 09/29/10 K1010867-027 

101 O-MSP014-SD-004 09/29/10 K1010867-028 

101 O-MSP014-SD-005 09/29/10 K1010867-029 

101 O-MSP023-SD-001 09/28/10 K1010867-031 

101 O-MSP023-SD-002 09/28/10 K1 010867-032 

101 O-MSP023-SD-003 09/28/10 K1010867-033 

101 O-MSP023-SD-004 09/28/10 K1010867-034 


101 O-MSP018-SD-001 MS 09/29/10 K1010867-003MS 

101 O-MSP018-SD-001 MSD 09/29/10 K1010867-003MSD 
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101 O-MSP018-SD-001 DUP 09/29/10 K1010867-003DUP 

101 O-MSP018-SD-001 09/29/10 K1010867-003 


101 O-MSP031-SD-001-1 MS 09/28/10 K1010867-012MS 

1 010-MSP031-SD-001-1 MSD 09/28/10 K1010867-012MSD 


2V:\LOGIN\MWH\Monsanto\24471A4d_mw3.doc 



Introduction 

This data review covers 30 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 60108 ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP.· 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration· 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper and Zinc. Only undetected data, or values < 2 x RL are qualified or 
impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for· 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil with the following exceptions (qualification applies only if the spike value X 4 > sample. 
result): 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits) 

MSD(%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

101 O-MSP031-SD-001-1 MS/MSD 
(1 01 O-MSP031-SD-001-1 
101 O-MSP031-SD-001-2) 

Nickel 73 (75-125) - - J- (all delecls) 
UJ (all non-detecls) 

A 

Nickel and Zinc results were outside the QC limits; results were not qualified since the 
original sample (1 01 O-MSP018-SD-001) was greater than 4X the spike amount. 

Zinc results were outside the QC limits; results were not qualified since the original sample 
(1 01 O-MSP031-SD-001-1) was greater than 4X the spike amount. 

Zinc results were outside the QC limits; results were not qualified since the original sample 
(1 01 O-MSP016-SD-003) was greater than 4X the spike amount. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met with the following exceptions: 

Diluted Sample Analyte %0 (Limits) Associated Samples Flag AorP 

1010.MSP031-SD-001-1 L 	 Cadmium 11.5 (<1 0) 101 O-MSP031-SD-001-1 J (all detecls) A 
Nickel 10.2 (<10) 101 O-MSP031-SD-001-2 UJ (all non-detecls) 
Zinc 11.9 (<1 0) 

101 O-MSP016-SD-003L 	 Cadmium 11.1 (<10) 101 O-MSP015-SD-001 J (all detecls) A 
1010-MSP015-SD-004 UJ (all non-detecls) 
1010-MSP014-SD-002 
1010-MSP014-SD-003 
101 O-MSP014-SD-005 
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IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s)were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field. 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1010867 

Reason· 
SDG Sample Analyle Flag AorP Reason Code 

K1010867 	 101 O-MSP031-SD-001-1 Nickel J- (all detects) A Matrix spike/Matrix 16 

101 O-MSP031-SD-001-2 UJ (all non-detects) spike duplicates (%R) 


K1010867 1 010-MSP031-SD-001-1 Cadmium J (all detects) A ICP serial dilution 18 

101 O-MSP031-SD-001-2 Nickel UJ (all non-detects) (%D) 


Zinc 


K1010867 	 101 O-MSP015-SD-001 Cadmium J (all detects) A JCP serial dilution 18 

101 O-MSP015-SD-004 UJ (all non-detects) (%D) 

101 O-MSP014-SD-002 

101 O-MSP014-SD-003 

101 O-MSP014-SD-005 


Metals- Laboratory Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 
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LDC #:_ _.2..:4co4_,__71_,_,_A-"'4'-"d'------ VALIDATION COMPLETENESS WORKSHEET Date: 1'2.--1(!0 
SDG #:_---'K'0-1'-':0'-'-1,08:":6'-'-7-:---;-::-- Level Ill Page:-Lof_l_ 
Laboratory: Columbia Analytical Services Reviewer: cf?..--: 

2nd Reviewer: \!'-"' 
METHOD: SEM Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Yalidaticc A[ea I I Ccmmeots I 
I. Technical holdinQ times 0 Samplino dates: qJz...-o-?6/to 
II. Calibration 


Ill. Blanks ~ 

IV. ICP Interference Check Sample (ICS) Analysis p 
v. Matrix Spike Analysis sc.J rf\S/0 
VI. Duplicate Sample Analysis A D,Q 

VII. Laboratory Control Samples (LCS) {+ LC'S 
VIII. Internal Standard (ICP-MS) A/ Afob- vb:\1~ 
IX. Furnace Atomic Absorption QC ;V j_ 

X. ICP Serial Dilution SvJ 
XI. Sample Result Verification N 

XII. Overall Assessment of Data A 
fV,XIII. Field Duplicates 

(VXIV. Field Blanks 

Note: A= Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ,...,~ _\ \~-0 
...x:::..c;..! ' 

1 ., 
1 010-MSP018-SD-002 11,., 1 010-MSP015-SD-001 2{11 101 O-MSP023-SD-001 31 ~(i);)w\ 

2 1 010-MSP018-SD-003 1:r- 1 010-MSP015-SD-002 22 101 O-MSP023-SD-002 32 'L 
3 1 010-MSP017-SD-001 13"' 1 010-MSP015-SD-003 23 101 O-MSP023-SD-003 33 ' ~ 
4 1 010-MSP017-SD-002 14"::! 1010-MSP015-SD-004 24'II 101 O-MSP023-SD-004 34 

5 101 O-MSP017 -SD-003 15" 101 O-MSP014-SD-001-1 25 101 O-MSP018-SD-001 MS 35 

6'\1' 

ttiJ 
1010-MSP017-SD-004 

101 O-MSP031-SD-001-1 

1\1 
16 1010-MSP014-SD-001-2, 
17 1010-MSP014-SD-002 

26 

27 

101 O-MSP018-SD-001 MSD 

101 O-MSP018-SD-001 DUP 

36 

37 

~~ 1010-MSP031-SD-001-2 18":> 1010-MSP014-SD-003 28 \olo-I"")Q(bDI~~O\ 38 

91\1 101 O-MSP031-SD-002 19'1/ 1 010-MSP014-SD-004 29 1~(*''7)rNS 39 

10/V 101 O-MSP031-SD-003 20"? 1 010-MSP014-SD-005 30 ' {'('IS~ 40 

Notes:_________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_l_of_1_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: \f'.../ 

All circled elements are applicable to each sample. 

.on ...... • I i..tiT.IU \ 

1--z~ ~ AI, Sb, As, Ba, Be/.&1. Ca. Cr, C~. FelPill Mo. Mn, H<i'NhK, Se, Ao, Na, Tl, V,Z'i\, Mo, B. Si, CN·, 
~ 'C>'---' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe. Pb, Ma, Mn, Ho, Ni, K. Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·. 

ac: 2-So-7.--7 AI, Sb, As, Ba, Be,£d, Ca. Cr, cc:(q,, Fe@b. Mo. Mn, Ho.<NJ. K. Se, Ao. Na, Tl, V,i'Zrf, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B. Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co. Cu. Fe, Pb, Ma, Mn, Ho. Ni, K. Se. Ao, Na, Tl. V, Zn, Mo, B, Si, CN·, 

AI, Sb. As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe. Pb, Mg, Mn, Ho, Ni, K, Se, Ao, Na, Tl. V, Zn. Mo. B. Si. CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn. Ha, Ni, K, Se, Aa. Na. Tl, V; Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo. Mn. Hg, Ni, K, Se, Ao, Na. Tl, V, Zn, Mo, B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN', 

AI, Sb, As. Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B. Si, CN', 

AI. Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ao. Na, Tl, V, Zn, Mo. B, Si. CN', 

AI, Sb, As, Ba Be, Cd, ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo, B, Si, eN·, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K. Se, Ao. Na, Tl, V Zn, Mo, B, Si; CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K. Se, Ao. Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn. Hq, Ni, K. Se, Ao, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mo. Mn, Ha, Ni; K, Se, Ao, Na, Tl, V, Zn. Mo, B, Si. eN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co. Cu, Fe, Pb, Mg, Mn, Ho. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho. Ni, K. Se, Ao, Na, Tl, V, Zn. Mo, B. Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Mo. Mn, Hq, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Ho, Ni, K. Se, Ao, Na, Tl, V. Zn. Mo. B, Si, CN', · 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni. K, Se, Aa. Na, Tl, V, Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni. K, Se, Aa, Na. Tl, V, Zn, Mo. B, Si, CN·, 

ICP AI, Sb, As, Ba, Be.t£ch Ca, Cr, Co(ctiJFe.~Mo, Mn. HafN\ K, Se, Aa, Na, Tl. V fZr::..Mo, B, Si, CN',
"---' 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se. Aa, Na. Tl. V. Zn, Mo. B. Si, eN·, 

.,., " 7n "n R <:; rN·w, •1; V C:o 8n " ror=" hi C:h A Oo o, ,-.~ ,-., ,-., ,-., "" I"~ Ph Mn "' 

Comments: Mercury bv CVAA if performed 
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LOG #: 'L.J..tV1."1l.f\~ VALIDATION FINDINGS WORKSHEET Page:Lot\_ 
· Calibration Reviewer: CJL

2nd ReViewer: .'\..----

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

P-lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". ' 
(v::.N--NlA- Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
ONLY: 


.,_l:!..t,_,lccA,.. Was a midrange cyanide standard distilled? 

-"-:---'-'4:-:N'Cc/A:'- Are all correlation coefficients ;:_0.995? 

-'--'-'--'CIA Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 
7 

,,_, . . . 
~ Dote . '" "'' ''"' 

ID)-n/16 GAOl C1~.'2..~) c, sf:, (?o-r:xs ) '7,<6 f'b 00. \ (7 ?_y.,Jf, L \ 
./ 

1DIL.')/10 c...r,OL.U'VS\) G<"~ ~-n 1.-t;:, q tO, I'Z, I"> 1'\ 16 'fl Z..\-'2-ll 
J 

J ' 

lO\'Z-7\lO C(l.OL ( lflCI-{) Cu 0q ll.14. 11 1'is'W ~ / l::,j' -- 
' JI -· -- -----

Comments:__________________________________~------------------------------------------~----------------------------------------

CAL.4SW 



LDC #: -(._.,~'J\~ VALIDATION FINDINGS WORKSHEET Page: ~ / 
Matrix Spike/Matrix Spike Duplicates Reviewer: 

2nd Reviewer: ,_____..
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was a matrix spike analyzed for each matrix in this SDG? 8 

'( (N) N/A Were matrix spike percent recoveries (%R) within the control limits o 75-125 If the sample concentration exceeded the spike concentration by a factor 
-.-/ of 4 or more, no action was taken. 

Y N N/A Were all duplicate ~ample relative percent differences (RPD) s 20% for water samples and _<;35% for soil samples? 
LEVEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
~ >In 	 ....... "' • n, ..
Mot•f• 	 IOPn II lmH·<>\ 

I Z..!)/'Z.-6 	 rJ; l')L/ \"Vl I - C, 81t~ lL"' \<:, JJ, I q (J-L.L\ Alo Q._p,\ (74~) 
l...r. -\'1){ -t:,~ ....1.-

~ v 

~ 

"'1..!11 ~0 ,"') N; /') 	 '/J'l) -;s:.-1 LJJ I 'A t: 1£ )"'v 	
. :,.,_,7-r. '-1() 	 .l NnQua.\ c. 7 '-II\.' 

~ IOI ()· t<')f ~~ b-'30· ~ Z.<'\ G9 1711 11}~1'1,1~ 7....o AJ~ Gh:: I( 7l{1' \ 

IC~bl t;\Onoo">'I ./ 


Comments:----------------------------~------------------------------------------------------------------------------------
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LDC #: 1>+t.l\f1Yc\ VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:\_ of\ 
Reviewer~cj2

2nd Reviewer: ~ 

., ."' ~ 
Y/R\NJA 
Y\ NINJA 
LEVE~ 
Y N /A VVI:OIC lll;:;a.,,c;;lj\,;UIQU::;U ICO::Ol,.ll~>::l avvep~QUIVl V¥¥ 1-.'IJV'IJI IV 1'\.VVr~UVUIC:ULVII YYVII..VIII;:a:;;;~ lVI IW'-'Cli ....UIOUVIIo;ll. 

notP nu ..tPrl >;omnlP In Mot,(v ,, ... 'f.,[} II lmlI~ 
7 5 Cd \\.') 7.1: -:J IUJIPr c1<&) 

{II,· I('), "L- . I 
"I..(\ LI, q ,I _, 

\OIO-MW¢1"-~"Wi:l'> <., Qj \I.I II 1"1 \1, l'b :1£) ~ 

(c,o/:,' 'F.\01100~1 
-

Comments:________________~------------------~-----------------------------------------------------------------------
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Report# 24471 B4d 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP021-SD-001 


101 O-MSP021-SD-002-1 

101 O-MSP021-SD-002-2 

101 O-MSP021-SD-003 

101 O-MSP021-SD-004 

101 O-MSP020-SD-001 

101 O-MSP020-SD-002 

101 O-MSP020-SD-003 

101 O-MSP020-SD-004 

101 O-MSP020-SD-005 


101 O-MSP020-SD-005MS 

101 O-MSP020-SD-005MSD 

101 O-MSP020-SD-005DUP 


Monsanto, P4 Production LLC 


December 21, 2008 


Sediment 


SEM Metals by ICP SW 846 Method 60108 


Stage 4 


Columbia Analytical Services, Inc. 


K1 011004 

Collection Date 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 

Laboratory Identification 
K1 011004-003 

K1 011004-004 

K1011004-005 

K1 011004-006 

K1 011004-007 

K1 011004-016 

K1 011004-017 

K1 011004-018 

K1 011004-019 

K1 011004-020 


K1 011 004-020MS 

K1 011 004-020MSD 

K1011004-020DUP 


1
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Introduction 

This data review covers 13 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 60108 ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I{ a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Zinc. Only undetected data, or values < 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicabie. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s)were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified. 
based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

All sample result verifications were acceptable. 

X(b). Overall Assessment of Data 

Data flags a,re summarized at the end of this report if data has been qualified. 
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Metals -Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1011004 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2::o4c:!4!__71,_,B"'4"'-d___ VALIDATION COMPLETENESS WORKSHEET Date:l"Z.-\3~to 
SDG #:_ _,K"-1'-"0'-'-1_,_,10""'0"'4--,-----,---,- Level IV Page:---'.of_[ 
Laboratory: Columbia Analytical Services Reviewer: (<?" 

2nd Reviewer: , f'-/ 
METHOD: SEM Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. · 

I I Malidatioo A[ea I I Cammeets 	 I 
. 

L Technical holding times 	 A Sampling dates: IO{U!O 
II. Calibration -h.'.vJ 
IlL Blanks ~ 
IV. ICP Interference Check Sample (ICS) Analysis Pr 
v. Matrix Spike Analysis 	 (\ M>j() 
VI. Duolicate San1ple Analvsis 	 A- OL.D 
VII. Laboratory Control Samples (LCS) A I _c S 	 < 

VIII. Internal Standard (ICP-MS) 	 N . NC>T-~l<L.€.91 
IX. Furnace Atomic Absorption·QC 	 N .\ 

. 

~ X. ICP Serial Dilution 

XL Sample Result Verification 	 f' 
XII. Overall Assessment of Data 	 ~ 

XIII. Field Duplicates iJ 
XIV. Field Blanks 	 (\/ 

Note: 	 A= Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 O-MSP021-SD-001 11 1010-MSP020-SD-005MS 21 ~ 31 

2 101 O-MSP021-SD-002-1 12 1010-MSP020-SD-005MSD 22 32 

3 101 O-MSP021-SD-002-2 13 1010-MSP020-SD-005DUP 23 33 

4 101 O-MSP021-SD-003 14 24 34 

5 101 O-MSP021-SD-004 15 25 35 

6 101 O-MSP020-SD-001 16 26 36 

7 101 O-MSP020-SD-002 17 27 37 

8 101 O-MSP020-SD-003 18 28 38 

9 101 O-MSP020-SD-004 19 29 39 

10 101 O-MSP020-SD-005 20 30 40 

Notes:______________________________________________________________________ 

2447184dW.wpd 
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. L ?_
LDC#: VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: Cb 
2nd Reviewer: I c--.-/ 

Method·Metals (EPASW 846 Method 60108/7000/6020). 
Validation Area 	 Yes No NA Findings/Comments 

I. Technical holdina times 

.. All technical holdina times were met. 

..---1
Cooler temoerature criteria was met. 

II. ICP!MS Tune 
....

Were all isotones In the tuninn solution mass resolutiOn within.0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution s:5%? 

11/. Calibration 

....-1-
Were all instruments calibrated dailv, each set-uo time? 

/
Were the orooer numbe.r of standards used? 

Were aU initial.~~~ continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercu QC limits? .-

/ 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
[..-. 

Was a method blank associated with everv samole in this SDG? / 

Was there contamination In the method blanks? If yes, please see the Blanks /
validation comnleteness worksheet. 	 ' 

V. 	ICP Interference Check Samole 
1

Were ICP interference check samoles oerformed dailv? 	 / 
~ 

/
Were the AB solution oercent recoveries (%R) with the 80·120% QC limits? 

VI. Matrix soike/Matrix soike duo/icates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 1-
MS/DUP. Soil/ Water. / 

Were the MSIMSD percent recoveries (%R} and the relative percent differences 	 ~ 
/

(RPD) within the 75·125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of +I· RL(+/·2X RL for soil) was I/

v 
used for samples that were,::. 5X the RL, including when only one of the duplicate 
samnle values were < 5X the RL. . 
Vfl. Laboratorv control samoles 

[/Was an LCS anavlzed for this SDG? 

/ vWas an LCS analvzed ner extraction batch? 

I/Were the LCS percent recoveries (%R) and relative percent difference {RPD) 
within the 80·120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page:Gof(, 
Reviewer: c It-

2nd Reviewer: \C""?"' 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

If MSAwas nerformed was the correlation coefficients> 0.995? I......-
...... 

Do all aonlicable analvsies have dunlicate in·ections? (Level IVonM 
v-

For s~~pte concentrations > RL, are applicable duplicate injection RSD values < -
20%? Level IV onM 

Were anatutica\ s.oike recoveries within the 85-115% QC limits? 

IX. /CP Serial Dilution 

Wa~,~n ~~ serial di~~~ion an~~yzed if analyte concentrations were > 50X the MDL 

ICP />1 0 X the MDL ICP/MS 7 ,/" 


/
Were all nercent differences (%0s' < 10%? 

Was there ~~ence of negative interference? If yes, profeSsional judgement will be / 

used to nuali the data 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

,_......1Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensiht of the internal standard in the associated initial calibration? 

. 
If the %Rs were outside the criteria was a reanalvsis oerformed? 

XI. Regional Qua/itv Assurance and Qualitv Control 

Were oerformance evaluation (PE) samples performed? / !......
7 


Were the oertormance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable lA
to level IV validation? 


XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /1 
XIV. Field duplicates 

f. 
Field duplicate pairs were identified in this SDG. / 

~ Target analytes were detected in the field duplicates. / 

XV. Field blanks -
I/ I/Field blanks were identified in this SOG. 

Taraet analvtes were detected in the field blanks. .7 

MET-SW_201.0.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_/_of_/ 

Sample Specific Element Reference Reviewer: ( R 
2nd reviewer: ;2 

All circled elements are applicable to each sample. 

, 1n Motrlv "' ·~luto I let /TAl \ 

1~ ro AI, Sb, As, Ba, Bet'Cd:'lca. Cr, cci.Cu\Fe.rfi:\Mg, Mn, HglNJJK, Se, AQ, Na, Tl, vrl'ril Mo. B. Si, eN·, 
"C7 y ~ '-" 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo. B, Si, CN·. 

(~~ 11~ \n.. AI, Sb, As, Ba, Befcd)ca, Cr, Co,/Zi) Fe.tPbJ Mg, Mn, Ha.tNi~ K, Se, Aa, Na, Tl, ~rz,-;;\Mo. B, Si, eN·, 
= ~ ~ '-' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn. Ha. Ni, K, Se, Ao, Na, Tl, V, Zn Mo, B, Si, eN·, 

AI, Sb, As. Ba, Be, Cd. Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl. V. Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na. Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V. Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ao, Na, Tl, V. Zn, Mo. B. Si, CN-. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Aa, Na, Tl. V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Aa, Na. Tl. V, Zn, Mo, B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni. K, Se, AQ, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb. Mg, Mn. Hg, Ni, K. Se. Ao, Na, Tl, V. Zn, Mo. B. Si, eN·, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn. Ho, Ni, K. Se, Ao. Na, Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni. K. Se, Aa, Na. Tl, V, Zn. Mo, B. Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ho, Ni, K. Se, Ao. Na. Tl, V. Zn. Mo, B, Si. CN', 

AI, Sb, As, Ba, Be, Cd. Ca. Cr, Co, Cu. Fe, Pb, Mo. Mn, Ha. Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Si. CN·, 
. . 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl. V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba, Be, Cd. Ca. Cr. Co, Cu. Fe, Pb. Mo. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 

AI, Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·. 

AI, Sb, As. Ba, Be,. Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B, Si, CN·, .... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr. ·co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN-, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe. Pb, MQ, Mn. Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, cN·, 

hi=AA AI Qh Ao P~ Rc ,-._, ,-., ,-., ,-.~ r.., l=c Ph Mn '"' "; V "c An "~ To " 7, "' D <:1 r.N· 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: [.....\..l'f1\ '5l\ q VALIDATION FINDINGS WORKSHEET Page:l_of\ 
Calibration Reviewer: ep:

2nd Reviewer: c=:= 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".@N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-11 0% for all analytes except mercury (80-120%) 

and cyanide (85-115% )? 
_VONLY: 


Y N /A Was a midrange cyanide standard distilled? 

Y N N/A Are all correlation coefficients :o:0.995? 

Y N Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


I·I ,.,;;_;1"~ e'Mtz,~,~ ?';: I '-il L1,;:=) I "~\~'~"'=""· I ;Vog,,;I""C':"4i'<'t) 

Comments:------------------------------------------------------------------------------~----------------------------------------

CAL.4SW 
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LDC #: ?)1J1710 'lsi VALIDATION FINDINGS WORKSHEET Page: \ of ) 

Initial and Continuing Calibration Calculation Verification Reviewer3-

2nd Reviewer: v--

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R; Found x 100 Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True · True =concentration (in ug/L} of each analyte in the ICV or CCV source 

I Recalc11lated ee~od:edAt<'CI/L /.AJt()l IL-- I Acceptable 
Standard ID Type of Analysis · Element Found {1LgA::>) True ("!lit) . %R II %R I (Y/N) 


ICP (Initial calibration} 
TCV GJ l O,C:f-1 L1,KS I0 L- \()1_ y 
ICP/MS (Initial calibration) 


CVAA (Initial calibration) 


•ICP (Continuing calibration) CCv\0 Nl '1).10 6,s-z.. l()(_ Ic)(__ y 
ICP/MS (Continuing calibration) 


CVM (Continuing calibration) 


GFAA (Initial calibration) 


GFAA (Continuing calibation) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 
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LDC #: 7___ct,Ln/(3~ VALIDATION FINDINGS WORKSHEET Page: 1-{)f <i 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: (c--..._ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Fourid x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) • SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS·DI x 100 Where, S = Original sample concentration 
(5+0)12 D::;:: Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mgiL) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I 
eecalc11lated 

AcceptableFound IS~/ True I 0 I SDRJ•::;t4-~ 
I I 

Sample 10 Type of Analysis Element (l<ftitsJ" I <;( %R I RPD /%0 %R I RPD I %0 (YIN) 

ICP interference check-:rr:s~ CfA~l IL C/~l/L lOO /00 yI~ 
.Laboratory control sampleL-e..'::> Cv cLvlot q, no t Cf( 97 
Matrix spike (SSR-SR)

l l /Vt 0:>, lC!f o~Loq qLl C(lf 

Duplicate~~ Lf\ \,Y L.b I,'2,\L\ L b ·• ~- 16' J 

ICP serial dilutionID \Ll~, 7.-urrel/L-- I':i>,b P\.1"6'/<=) ~b S,6c0 ""' 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 1._;V\_V\.1 \~ VALIDATION FINDINGS WORKSHEET Page:l__of_\_ 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: I~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
...L~..o:N/~A!:l.. Have results been reported and calculated correctly? 

1_l~L...!.:N!!!/A:o_ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
\1-....!J!~N!.!./A~ Are all detection limits below the CRDL? 

ected analyte results for--------~-------- were recalculated and verified using the following 

equation: 


Concentration = 	 (RDl(fVl(Dil) Recalculation: 

(ln. Vol.) 


?/7SS/..{j{'()l/t.. {{():JM0 -::-o. o'J 1~~ 
RD • Raw data concentration 

FV Final volume (ml} 

ln. Vol. = Initial volume (ml) or weight (G) lO=tr( tcJC.0Dil 	 Dilution factor 

Reported Calculated 

Acceptable 


# Sample ID Analyte Co~;;~·~~n c~z~Y~" (Y/Nl 


...__)l 	 Cn\ o,o~~e.., (!) .Q'l...,-7'"' l 

( \) 0 ,oq l..h IG,(')Qii 
pv 6.()1'2. b,r.,l "7 
JV, ~.~'"":l.,'{.' (r-,~<t
7_-l\ -z._~ ?.... "-,?,(] " 1/ 

Note:______________________________________ 
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Report# 24471C4d 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2008 

Matrix: Sediment 

Parameters: SEM Metals by ICP SW 846 Method 601 OB 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011005 

Sample Identification Collection Date Laboratory Identification 
101 O-MSP016-SD-001 09/30/10 K1 011005-003 

1010-MSP016-SD-002 09/30/10 K1011005-004 

101 O-MSP016-SD-003 09/30/10 K1 011005-005 


101 O-MSP016-SD-004-1 09/30/10 K1 011005-006 

101 O-MSP016-SD-004-2 09/30/10 K1011005-007 

101 O-MST053-SD-001 10/03/10 K1 011005-010 

101 O-MST053-SD-002 10/03/10 K1 011005-011 


101 O-MST275B-SD-001 10/01/10 K1 011005-016 

101 O-MST275A-SD-001 10/01/10 K1 011005-021 


101 O-MSP016-SD-003MS 09/30/10 K1 011 005-005MS 

101 O-MSP016-SD-003MSD 09/30/10 K1011005-005MSD 

101 O-MSP016-SD-003DUP 09/30/10 K1 011 005-005DUP 
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Introduction 

This data review covers 12 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 60108 ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously. 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper and Zinc. Only undetected data, or values < 2 x RL are qualified or 
impacted.. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The. frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

Zinc results were outside the QC limits; results were not qualified since the original sample 
(1 01 O-MSP016-SD-003) was greater than 4X the spike amount. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [RLs]) were met with the following exceptions: 

Diluted Saniple Analyte %0 (limits) Associated Samples Flag AorP 

1010·MSP016-SD-003L Cadmium 

Nickel 

16.1 (S10) 

13.7 (<10) 

1 010-MSP016-SD-001 
1 010-MSP016-SD-002 
1 010-MSP016-SD-003 
1010-MSP016-SD-004-1 
1010-MSP016-SD-004-2 

J (all detecls) 
UJ (all non-detecls) 

J (all detecls) 
UJ (all non-detecls) 

A 

1010-MST275B-SD-001 
1010-MST275A-SD-001 

Cadmium results were outside the QC limits; since there were no associated samples in 
this SDG data were not reported by the laboratory. 
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IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1011005 

Reason 
SDG Sample Analyte Flag AorP Reason Code 

K1011005 	 1010-MSP016-SD-001 Cadmium J (all detecls) A ICP serial dilution 18 

1010-MSP016-SD-002 UJ (all non-detecls) (%D) 

101 O-MSP016-SD-003 Nickel J (all detecls) 

101 O-MSP016-SD-004-1 UJ (all non-detecls) 

1 010-MSP016-SD-004-2 

1010-MST275B-SD-001 

1010-MST275A-SD-001 


Metals- Laboratory Blank Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

7.V:\LOGIN\MWH\Monsanto\24471C4d_mw3.doc 



LDC #:_ _,2"'4::::c47,_1c;,C"'4,_d___ VALIDATION COMPLETENESS WORKSHEET Date: l'Z--n-t 0 

SDG #:_---'K"-1'-'0'-'1-'-'10""0,.5c.,_-,-,
Laboratory: Columbia Analytical Services 

Level Ill Page:~ofL 
Reviewer: cJZ-

2nd Reviewer: , ,--..../ 
METHOD: SEM Metals (EPA SW846 Method 60108) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

v~1· Ar1>~ 

I. Technical holding times 	 f'r Sampling dates: q /~6 -to/~ /I o 
II. Calibration '-'Sw 
Ill. Blanks 	 f\ 
IV. ICP Interference Check Sample (ICSl Analvsis A 
v. Matrix Spike Analysis 	 sw fY'I~/0 
VI. Duplicate Sample Analysis 	 A Qp 
VII. Laboratory Control Samples (LCS) A t-es 

VIII. Internal Standard (ICP-MS) 	 N Ah-1 ub. wz..eJ> 
IX. Furnace Atomic Absorption QC 	 N J_ 

X. ICP Serial Dilution RW 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 /'\ 
XIII. Field Duplicates 	 f./, 

IV
XIV. Field Blanks 

Note: 	 A = Acceptable NO= No compounds detected 0 =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 ' 1010-MSP016-SD-001 11 101 O-MSP016-SD-003MSD 21 \W\~1 31 

2 1010-MSP016-SD-002 12 101 O-MSP016-SD-003DUP 22 ~1\9")2-., 32 

3 1010-MSP016-SD-003 13 23 (.\/(")~ ~ 33 

4 101 O-MSP016-SD-004-1 14 24 34 

'5 101 O-MSP016-SD-004-2 15 25 35 

6'? 101 O-MST053-SD-001 16 26 36 

7 '1. 1 010-MST053-SD-002 17 27 37 

a':: 1010-MST275B-SD-001 18 28 38 

9 ' 1010-MST275A-SD-001 19 29 39 

10 1010-MSP016-SD-003MS 20 30 40 

Notes:_________________________________ 

24471C4dW.wpd 



VALIDATION FINDINGS WORKSHEET Page:_/_ot_l_ 

Sample Specific Element Reference Reviewer: (R 
2nd reviewer: '=-----' 

All circled elements are applicable to each sample. 

1n M, • I ;~+/TAl \ 

1~cr 
AI, Sb, As, Ba, Be(c';), Ca. Cr, Co, f:JJ Fe(Pb} Mo, Mn, H£Nil K, Se, Ao, Na, Tl, I{Z;;)Mo, B. Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 


(QD LCt[ t;>~ AI, Sb, As, Ba, Be,(c'Ci)Ca, Cr, Co, 6Ul Fe,tPbJMo, Mn, Hll, fl'i)K, Se, Ao. Na, Tl, vfiA Mo, B, Si, CN', 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Ca. Cu, Fe, Pb, Me, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI Sb, As, Sa, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, Mo. Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B. Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na. Tl, V; Zn, Mo. B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B. Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN·, 


AI Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN', 


AI, Sb, As, Ba Be, Cd, ca. Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, He, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN', 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni, K, Se, All, Na, Tl, V, Zn, Mo, B, Si, CN·, 


ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr,'Co, Cu, Fe, Pb, Ma, Mn, He, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN', 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, eN·, 

r.or="' AI % Ao R~ Rt> .rrl r~ r, r'n "" I'P Ph Mn "' u, "' v c, '' .r~ 1"1 \1 7, "' t> c; rhf· 

Comments: Mercury by CVM if performed 
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LDC #: '0-~Y.1 \O-ld VALIDATION FINDINGS WORKSHEET Page:LofL 
Calibration Reviewer:_ rf':--

2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
LEVE VONLY: 
Y N Was a midrange cyanide standard distilled? 
Y N N/A Are all correlation coefficients :'_0.995? 
Y N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

I~ noto .-,, lih ·;n' In A• vt• 'h,R_ • • • nf n.t, 

\0(7..-5/'0 UoL- Clv:,\) L.._n Y]_ C-zo-\'"~ l t-f> ,~,q NoO,oc\ ( ;;> 7 J<..KZG"\ 
~J / J \ 


lOI'Z-71 IC C0.oL (.[f,_:Q•-U c_U 7 _,J _.)
~ ~ 
·- 

Comments:------------------------------------------------------------------------------~----------------------------------------
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LDC#: l.YYl11cYd VALIDATION FINDINGS WORKSHEET Page:i__of_j_ 

Matrix Spike/Matrix Spike Duplicates Reviewer:~ 
2nd Reviewer: /c,.. 

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike ana,lyzed for each matrix in this SDG? e 

il
',@ N/A Were matrix spike percent recoveries (%R) within the control limits of 5-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. · 
N N/A Were all duplicate ~ample relative percent differences (RPD) s 20% for water samples and 95% for soil samples? 

~~~~ONLY: , 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


-· - - - ------------·

" "n Mot,IY d• ,,, • 
MS 

"' 
MSD 

I>Pn 11 lml"'\ .. . 

\Of II S€0 -cf\ (Oq 7n 1-S.'t-8 IVOC\'A b \ C? YA \ 
J ./ 

'I 
il 

·,·. 

' 

' 

Comments:----------------------------------------------------------------------------------------------------------------- 
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LOG#: ~~VL1\.t~d VALIDATION FINDINGS WORKSHEET Page:_1of_l 
ICP Serial Dilution Reviewer: C/L

2nd Reviewer:~-
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000} 

; 
~ase see qualifications below for all questions answered "N"_ Not applicable questions are identified,as "N/A"_ 
'I.SI N N/A If analyte concentrations were > 50X the MDL (ICP} ,or >1 OOX the MDL (ICP/MS}, was a serial dilution analyzed? i 
~ Were ICP serial dilution percent differences (%0} ~1 0%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data, 
LEVEL IV ONLY: 

I l't 'Ill> W11'._.1 V II>#VQIVI,.U<;>.U:;;\,.1 I'C'i;)l,.ll\.;, CH.,.V'I:;; U;;U.,JIV: ._.,-.;;;,.;; 1-.CV'CI I II I \..:;VCliVUIC:UIUII 11 II' VI C\;;;l!l'l::;t:;;~ lVI I CVO.IVUIGIUVIIi;). 

-'< notA nnntorl Somnlo In - Mot•l• Anolvto •1-n II lmltol ' 

3 5~ C'd Ib.\ t~S f<.q - 0 tu:::rle ClgJ 
/\i 1'=>.7 o:l_., .J._ 

Q: I I. I ~ J\b o uQ\ ( no-t \ 

Comments::________________~--------------------~--------------------------------------~~================================== 

SOILICPMS.wpd 
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Report# 24471D4d 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: December 21, 2008 


Matrix: Sediment 


Parameters: SEM Metals by ICP SW 846 Method 60108 


Validation Level: Stage 28 


Laboratory: Columbia Analytical Services, Inc. 


Sample Delivery Group (SDG): K1011006 


Sample Identification Collection Date Laboratory Identification 

101 O-MST277 A-SD-001 10/03/10 K1 011006-001 

101 O-MST2778-SD-001 10/03/10 K1 011006-004 


· 1010-MST066-SD-001-1 10/03/10 K1 011006-011 

101 O-MST066-SD-001-2 10/03/10 K1 011006-012 


1
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Introduction 

This data review covers 4 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 60108 ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) using· 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for; but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range, Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper. Only undetected data, or values< 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-p'oint of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:> 20% for water or::; 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (o/oR) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1011006 

·No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG K1 011006 

No Sample Data Qualified in this SDG 
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LDC #:_ __,2,4"'4-'-71_,_,D<=4,dc____ VALIDATION COMPLETENESS WORKSHEET DateJ2i3-~ 
SDG #:_ __,K-o-1,_,0'-'-1_,_,10..,0""6-,---..,.--,: Level Ill Page:j_of I 
Laboratory: Columbia Analytical Services Reviewer: C:F"" 

2nd Reviewer: 1=-' 
METHOD: SEM Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation Area I I Comments 	 I 
I. Technical holding times 	 -A Sampling dates: \n/~/10 
II. Calibration ~j 


ttl. Blanks 0 

IV. ICP Interference Check Sample (ICS) Analysis A ' 
V. Matrix Spike Analysis 	 ft ff\S/0 C906 ~ \<:.lOIII:()) 
VI. Duplicate Sample Analvsis 	 0.0A 	 '"'./
VII. Laboratory Control Samples (LCS) ~ t-LS 
VIII. Internal Standard (ICP-MS) 	 N fib;- Ub 1\-za:J 
IX. Furnace Atomic Absorption QC 	 N J__, 
X. ICP Serial Dilution 	 ,( ":~N 	 f'.hT 
XI. Sample Result Verification 	 N " 
XII. Overall Assessment of Data A 
XIII. Field Duplicates 	 hi 
XIV. Field Blanks 	 tJ 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: sed.~~ 

1 101 O-MST277A-SD-001 11 ~ 21 31 
/

2 101 O-MST277B-SD-001 12 22 32 

3 101 O-MST066-SD-001-1 13 23 33 

4 101 O-MST066-SD-001-2 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

g 19 29 39 

10 20 30 40 

Notes:_________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_I_OI_' 

Sample Specific Element Reference Reviewer: ((? 
2nd reviewer: V"'---"" 

All circled elements are applicable to each sample. 

.SamniA rn M~t•lv ·II~ /TAl I 

l~'-\ AI, Sb. As, Ba, Be,,68)ca, Cr, Co,~Fe,rPs\ Mo. Mn, Ho'?NilK, Se, .<\fl. Na. Tl. V~o. B. Si, CN·. 
'---' '

AI, Sb, As Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ag, Na. Tl, V, Zn. Ma. B. Si, CN·, 

AI, Sb, As, Ba, ·Be, Cd, Ca, Cr. Co, Cu, Fe. Pb, Mn, Mn, Ho. Ni, K. Se, Ao. Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Ho, Ni, K. Se, Ao, Na, Tl, V. Zn, Mo. B. Si. CN·. 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn. Ho. Ni, K, Se. fill, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI. Sb. As, Ba, Be, Cd Ca. Cr. Co, Cu. Fe. Pb, Mo. Mn. Ha, Ni, K. Se, fill, Na. Tl. V, Zn, Mo. B. Si, CN·, 

AI, Sb. As, Ba, Be. Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl. V. Zn, Mo. B. Si, CN· 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na. Tl, V; Zn. Mo, B. Si, CN·, 

AI, Sb, As, Ba. Be. Cd, Ca, Cr. Co, Cu. Fe. Pb, Ma, Mn. Ha, Ni, K. Se, Ag, Na, Tl, V, Zn. Mo. B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Ca, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K. Se, Ao, Na, Tl. V, Zn. Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be. Cd, Ca, Cr. Co, Cu. Fe, Pb. Mo. Mn, Ho, Ni. K, Se, Ao. Na, Tl. V, Zn. Ma. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ho. Ni, K, Se. Ao, Na. Tl, V. Zn. Mo. B. Si. CN·. 

AI, Sb, As, Ba, Be, Cd. Ca. Cr, Co. Cu. Fe, Pb, Mn. Mn, Ha, Ni. K. Se. Ag, Na, Tl. V, Zn, Mo. B. Si. CN·, 

AI, Sb, As, Ba Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se.I\Q. Na. Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba. Be, Cd. Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn. Ho. Ni. K. Se, Ag, Na. Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn. Ha. Ni. K, Se. Ag, Na, Tl, V, Zn. Mo, B. Si, eN·, 

AI, Sb. As. Ba. Be. Cd. Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn. Ho, Ni, K. Se, AQ. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Ma. Mn, Ha, Ni, K, Se, Ao. Na. Tl. V, Zn, Mo B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe. Pb, Ma, Mn. Ha, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI. Sb, As, Ba, Be. Cd, Ca, Cr. Co, Cu. Fe, Pb. Mo. Mn. Ho, Ni, K. Se, Ag, Na. Tl. V, Zn, Mo B. Si. eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co. Cu. Fe. Pb. Mo. Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo B, Si, CN·. 

AI. Sb, As, Ba. Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se. 1\g, Na, Tl, V, Zn, Mo, B. Si, CN·, 

AI, Sb, As. Ba, Be, Cd. Ca. Cr. Co, Cu. Fe, Pb. Ma, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. CN·. 

AI, Sb. As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma. Mn, Ha, Ni, K, Se, Aa, Na. Tl, V. Zn, Mo B, Si CN·. 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ho. Ni, K, Se, Ag, Na. Tl, V, Zn, Mo. B, Si, CN·, 

ICP AI. Sb, As, Ba, Be, Cd, Ca, Cr,·co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Ao, Na. Tl. V, Zn. Mo. B. Si, CN·. 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe. Pb, Mo. Mn, Ha, Ni, K, Se. Ag, Na. Tl. V. Zn. Mo. B. Si. CN·. 

AI ~h A< c. c. ·,..~ r-. r, ,.., r. c. n" "' '"· u. "'; I< c, A. "< Tl \1 7n Mn c c; r•1·'"'"~~ 
Comments: Mercury by CVAA if performed 

ELEMENTS A 

.. 



LDC #: Gt..u..t1\.0-\.¢ VALIDATION FINDINGS WORKSHEET Page:( oJ 
Calibration Reviewer~ 

2nd Reviewer: h--

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Ellease see qualif1cat"10ns below for all questions answered "N". Not applicable questions are identified as "N/A:'. 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

-..vN N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%) 
and cyanide (85-115%)? 

LEVEL ll ONLY: 
Y N /A Was a midrange cyanide standard distilled? 

Y N N/A Are all correlation coefficients ;':0.995? 

Y N /A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


.~ Of_D. . ' '" •• oh · , nf l'loto \"' 
iO['ZJ/\0 ffiO l(_l t>o-i) OJ G'=t Czo-1\.:0) f-J l \ NcJ mu~ I C/ ? t\fr:'L l 

_/ ___.. 

' 

Comments:.______________________________________________________________________________~----------------------------------------

CAL.4SW 



Report# 24471 E4d 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 13, 2008 

Matrix: Sediment 

Parameters: SEM Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011007 

Sample Identification Collection Date Laboratory Identification 
101 O-MST067 -SD-00 1-1 10/03/10 K1011007-001 
101 O-MST131-SD-001 10/02/10 K1011007-006 
101 O-MST131-SD-002 10/02/10 K1011007-007 

101O-MST27 4A-SD-001 10/02/10 K1011007-012 
101 O-MST27 48-SD-001 10/02/10 K1011007-017 
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Introduction 

This data review covers 5 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 601 OB ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is· 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverablesassociated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in. 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\24471 E4d_mw3.doc 



The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's perf0rmance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction 'visible,. 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper and Zinc. Only undetected data, or values < 2 x RL are qualified or 
impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals -Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011007 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1011007 

No Sample Data Qualified in this SDG 
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Date IZ:-l'2-: 0LDC #:_~2=:4"'4'-'-7_,_,1E"'4"'d'---  VALIDATION COMPLETENESS WORKSHEET 
SDG #:__K'-'-1-'-'0'-'1...._10,0'-'-7....,----,---,.,-- Level Ill Page:_1__ofj_ 
Laboratory: Columbia Analytical Services Reviewer: dZ-: 

2nd Reviewer: '= 
METHOD: SEM Metals (EPA SW846 Method 60106) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidatiao A[ea I I Ccmmeots 	 I 
I. Technical holding times 	 f1 Sampling dates: \()I 'Z:')ho 

swII. Calibration 

Ill. Blanks 	 .f>, 

IV. ICP Interference Check Sample (ICS) Analysis f\ 
v. Matrix Spike Analysis 	 f\ ff\5/f) (~(,q.~ I'.IOIIOOY \<.loll 1~\ 
VI. Duplicate Sample Analysis /II 	 / 

VII. Laboratol)'_ Control Samples (LCS) A- LC::> 
VIII. Internal Standard (ICP-MS) 	 N NCYrubll-z.edl 
IX. Furnace Atomic Absorption QC 	 IV 
X. ICP Serial Dilution 	 A
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 A 
XIII. Fieid Duplicates 	 N' 
XIV. Field Blanks 	 (1/ 

Note: 	 A =Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: c.e r1 ~W;{\-\' 

1 101 O-MST067 -SD-001-1 11 \?t':J'-, 21 	 31 
/ 

2 1010-MST131-SD-001 12 	 22 32 
' 

3 1 010-MST131-SD-002 13 	 23 33 

4 101 O-MST274A-SD-001 14 	 24 34 

5 101 O-MST274B-SD-001 15 	 25 35 

6 16 	 26 36 

7 17 	 27 37 

8 18 	 28 38 

9 19 	 29 39 

10 20 30 40 

Notes:___________________________________________________________ 
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1 

0 

L DC #: ' L)-'\Y1; fll::::'-1(f VALIDATION FINDINGS WORKSHEET Page:_l_of_

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: I,.._./ 

All circled elements are applicable to each sample. 

rn Motriv TarnPt • I i~t /TAl \ 

\-~ AI, Sb, As, Ba, Be,fc<h Ca, Cr, Co,~Fe,(i5t), Mg, Mn, Hg/N\ K. Se, Aa, Na, Tl, vr£0Mo, B. Si, CN·, 
= 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Hg, Ni, K. Se, A~. Na, Tl, V, Zn, Mo. B. Si eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si. CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN", 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K; Se, Aa, Na, Tl. V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl, V; Zn, Mo. B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe. Pb, M~. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba. Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha. Ni, K, Se, Aa, Na, Tl, V. Zn, Mo. B, Si, CN", 

AI, Sb, As, Ba, Be Cd, ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Aa, Na. Tl, V, Zn, Mo. B. Si, CN", 

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, M~. Mn. Ha. Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma, Mn. Ha, Ni, K. Se. Aa, Na, Tl, V, Zn. Mo. B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu. Fe. Pb, Ma, Mn, Ha. Ni, K. Se, Aa. Na. Tl. V, Zn, Mo. B. Si, cN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo. Mn, Ha. Ni, K. Se, Ao, Na, Tl, V, Zn, Mo, B. Si. CN", 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·, 

.AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V, Zn. Mo, B. Si, CN", 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Ma, Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, cN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI. Sb. As, Ba. Be, Cd,"Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

ICP AI, Sb, As, Ba, Be, Kfci)ca, Cr. Co, ('![;) FefPl!. Ma. Mn. Ha.fNI. K, Se, A~. Na, Tl. V fZnJMo, B, Si, CN", 

ICP-MS AI, Sb, As, Ba. Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, M~. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn. Mo. B. Si, eN·, 

(';!=AA AI "" Ao Ro Q, <'~ <-~ <'• <-~ (":" i=P Ph Mn "' .J, '" V Co An "' TO " 7n "" Q Ci rN· 

Comments: Mercury by CV AA if performed 
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LDC #: 'C.--4.-l.\./[~ VALIDATION FINDINGS WORKSHEET Page:_;_·ofj_ 
Calibration Reviewer: &.__ 

2nd ReViewer: !_.,:,. 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
LEVE IV ONLY: 
Y N N Was a midrange cyanide standard distilled? 
Y N N/ Are all correlation coefficients :':0.995? 
Y N N/ Were recalculated results acceptable?. See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 

-- -·- - ·

.. . 'In .. .•. •"•'•"' ''·" '' "''' 
it>IZblltl C(1..QL- CtV5l) (__() '-11 (7o-t3o) · a.-s ;\tC) 0JCl.\ (7 z.t.Rc) 

,,I ~ 

lcl-z..71lD C.(\9 L.C Ib ~oY~ Ct , G<J \ ./' 

Comments:____________________________________________~-------------------------
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Report# 24471 F4d 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21 , 2008 

Matrix: Sediment 

Parameters: SEM Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1011129 

Sample Identification Collection Date Laboratory Identification 
101 O-MST093A-SD-001-1 10/04/10 K1011129-001 

101 O-MST093A-SD-001-2 10/04/10 K1011129-002 

101 O-MST0938-SD-001 10/04/10 K1011129-007 

101 O-MST095-SD-001 10/04/10 K1011129-010 

101 O-MST089-SD-001 10/05/10 K1011129-013 

101 O-MST092-SD-001 10/04/10 K1011129-016 
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Introduction 

This data review covers 6 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 60108 ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

11. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. · 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper. Only undetected data, or values < 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of±10% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. 

Lead results were outside the QC limits; data were not qualified since the concentration 
was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location~ Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals· Data Qualification Summary- SQG K1011129 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG K1 011129 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 
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LDC #;_ __,2:::4,_,4_,_7-'-'1F--"4"'d___ VALIDATION COMPLETENESS WORKSHEET Date: \Z~t1t:J 
SDG #;_ __,K,_1,_,0'-'-1_,_11-'-'2'-"9'---- Level Ill Page:_lof \ 
Laboratory: Columbia Analytical Services Reviewer: cP 

2nd Reviewer:\~ 
METHOD: SEM Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~v,.li Ar"" 

I. Technical holdino times 	 A samoling dates: I0 / L( -Sf/() 
II. Calibration ."-\. j 


Ill. Blanks & 

IV. JCP Interference Check Sample (ICS) Analysis :A 	 '\ 

p 	 'f"'S/o c. 'h101' ~~9v. Matrix Spike Analysis 	


;JVI. Duplicate Sample Analysis 

VII. Laboratory Control Samples (LCS) f>s- L..Cc:; 
VIII. Internal Standard (ICP-MS) 	 N IN0-1-I.lh ,,?e.g, 
IX. Furnace Atomic Absorption QC 	 IIJ --.L 
X. ICP Serial Dilution 	 ~v.J ( ~ \D \\\'"'::a) 
XI. Sal'!'lple Result Verification 	 N 

XII. Overall Assessment of Data A_ I 

XIII. Field Duplicates 	 1\1 
XIV. Field Blanks " 
Note: 	 A= Acceptable NO = No compounds detected 0 = Duplicate 

N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
\S' 


(;A-:Y
1 101 O-MST093A-SD-001-1 11 21 31 


2 1 010-MST093A-SD-001-2 12 22 32 


3 1 010-MST093B-SD-001 13 23 33 


4 101 O-MST095-SD-001 14 24 34 


5 101 O-MST089-SD-001 15 25 35 


6 101 O-MST092-SD-001 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:___________________________________ 

24471F4dW.wpd 
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VALIDATION FINDINGS WORKSHEET Page:_l_ot_i_ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: lr---..

All circled elements are applicable to each sample. 

<>---•- on ..... · .1 le•ITAI \ 

L"0 AI. Sb, As, Ba, BeC&i'J Ca, Cr, Co, t<ru) Fe.tPbl Ma, Mn, HaJNi) K, Se, Aa, Na, Tl, J.Z;)_ Mo, B, Si, eN·, 
'-' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Aa. Na, Tl, V, Zn, Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mo. Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V, Zn, Mo, B. Si, CN', 

AI. Sb, As. Ba, Be, Cd, Ca. Cr. Co. Cu. Fe, Pb, Ma, Mn. Ho, Ni, K, Se, Aa, Na, Tl, V. Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb. Mo, Mn, Ho, Ni, 'K, Se, Ao, Na, Tl. V. Zn. Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na. Tl, V; Zn, Mo. B, Si. CN·, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na. Tl, V. Zn, Mo, B, Si, CN·, 
. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K; Se, Aa, Na. Tl, V, Zn, Mo, B, Si, eN·. 

AI. Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, TI.·V, Zn, Mo, B, Si, eN·, 

AI. Sb, As, Ba, Be, Cd, Ca Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V. Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co. Cu. Fe, Pb, Ma, Mn, Ho, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·, 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn. Ha, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo. Mn. Ho, Ni. K. Se. Ao, Na, Tl, V, Zn, Mo, B. Si, eN·, 

AI, Sb, As. Ba. Be, Cd, Ca. Cr. Co. Cu, Fe. Pb, Ma, Mn, Ha, Ni, K, Se, Aa. Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Ma. Mn, Ha. Ni, K. Se. Aa. Na. Tl. V, Zn. Mo. B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu, Fe, Pb, Ma, Mn. Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K. Se, Ao, Na, Tl, V. Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn, Ho, Ni. K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ha, Ni, K, Se. Ao, Na, Tl. V, Zn, Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mo. Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn, Mo, B, Si, eN·. 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu. Fe. Pb, Ma, Mn, Ho, Ni, K, Se, Aa, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI. Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ma, Mn, Ha, Ni, K, Se. Aa, Na, Tl, V, Zn, Mo, B, Si, CN·, 

ICP AI, Sb, As, Ba, Be. Cd, Ca, Cr, ·co, Cu, Fe, Pb, Mo. Mn. Ha, Ni, K, Se. Aa, Na, Tl, V, Zn. Mo, B, Si, eN·. 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb. Ma, Mn, Ha, Ni, K, Se, Aa, Na. Tl, V, Zn. Mo. B. Si, eN·, 

;lcoc A A .o <'" A. c. c "~ "· ,-., " ,-, " n• "· "' u. ••· v c, A "'" Tr \1 7n "" R cr r"· 

Comments: Mercury by CVAA if perfonmed 
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----LOG #: GL-lLt l \fl{1 VALIDATION FINDINGS WORKSHEET Page:\_ of\ 
Calibration Reviewer:-e:::J2_ 

2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) wtthin the control limits of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
LEVEL V ONLY: 
Y N Was a midrange cyanide standard distilled? 

Y N N/A Are all correlation coefficients :::0.995? 

Y N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


. ' "'· ........ r> • · · ofn,
"''' ''·"
'" 'DI07Ib ~OLCib:oL\) Cu Q:,q[[0-(1:0) A-\\ 1/lb Gu:~\ (7a~L)
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. 
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LDC #: ~1~'f"L\ cl VALIDATION FINDINGS WORKSHEET Page:L_otj_ 
ICP Serial Dilution Reviewer: cf? 

2nd Reviewer: £..;:: 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
C!x' N N/A If analyte concentrations were > 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
~ N/A Were ICP serial dilution percent differences (%D) ='10%? 

N/A Is there evidence of negat1ve mterference? If yes, professional JUdgement Will be used to qualify the data 

LEVE~< 
Y N I 11 YCI 11::: I CVCI.H,..U!Ql.:::;;U I C.;:JUII.;:! ClVVC lClUIC f ,,;:n;::;c L..CVCI IV 1""\C\..CliVUICllLU\1 V VUil\;:)IICCl lUI ICVClll..UlClliUII;:), 

~ not• n; ........ ~' nloln Mot•iv Anol• 0/.n II IMit•\ 


\OlO'I'()i'"f'Z.../2...~ 00\ ~- P\:) 10() fh\ ./lk) CVLb l (_ ~';)() " nGG1 
r K'0\ \ \";>cl'\ ./ 

/ 
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Report# 24471G4d 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST272-SD-001 

101 O-MST273-SD-001 


1010-MST272-SD-001 MS 

101 O-MST272-SD-001 MSD 

101 O-MST272-SD-001 DUP 


Monsanto, P4 Production LLC 

December 21, 2008 

Sediment 

SEM Metals by ICP SW 846.Method 60108 

Stage 28 

Columbia Analytical SeNices, Inc. 

K1 011130 

Collection Date Laboratory Identification 
10/05/10 K1 011130-001 
10/05/10 K1 011130-004 
10/05/10 K1 011130-001 MS 
10/05/10 K1011130-001 MSD 
10/05/10 K1 011130-001 DUP 
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Introduction 

This data review covers 5 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• 	 Method 601 OB ICP: Cadmium, Copper, Lead, Nickel, and Zinc as Simultaneously 
Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) using 
the intent of the US EPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of ttie analyte in the sample. 

J+ The result is an estimated quantity, bu~ the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 

2 Sample Preservation (including receipt temperature) 

3 Sample Custody 

4 Missing Deliverable 

5 ICPMS Tune 

6 Initial Calibration 

7 .Initial Calibration Verification 

8 Continuing Calibration Verification 

9 Low-Level Calibration Check Sample 


·10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP." 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water, sediment, and soil 
(note NIST soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed· each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met with the 
exception of Copper. Only undetected data, or values< 2 x RL are qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were Identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120%. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5.20% for water or :5. 35% 
for sediment and soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments and soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the reporting 
limits [Rls]) were met. · 

Lead results were outside the QC limits; data were not qualified since the concentration 
was less than 50 times the MDLs. 

IX. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

X(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 
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LDC #:_~2""44"-'7--'-'1G,4""d'----- VALIDATION COMPLETENESS WORKSHEET oate:lc~ 
SDG #: K1 011130 Level II I Page: lc¢. 
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer: \ c----' 
METHOD: SEM Metals (EPA SW846 Method 60108) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea I I Comments 	 I 
I. Technical holding times 	 Pr Sampling dates: 'Ots!I?J 
II. Calibration 18--J 
Ill. Blanks 8 
IV. ICP Interference Check Sample (ICS) Analysis f\ 
v. Matrix Spike Analvsis B 'f'\\""' 'O 
VI. Du()licate Sample Analvsis 	 ).,\ Ui 
VII. Laboratory Control Samgles {_LCS) _/2 L.C2 
VIII. Internal Standard (ICP-MS) /1}_ 1Jo-tut:.111eri 
IX. Furnace Atomic Absorption QC N J_ 

X. ICP Serial Dilution 	 &~ 
XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data fs" 
XIII. Field Duplicates 	 II/ 
XIV. Field Blanks /II 

Note: 	 A = Acceptable NO = No compoun~s detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
~(.?(j~~ 

gros1 1010-MST272-SD-001 11 	 21 31 

2 101 0-MST273-SD-001 12 	 22 32 

3 101 O-MST272-$D-001 MS 13 	 23 33 

4 101 0-MST272-SD-001 MSD 14 	 24 34 

5 101 O-MST272-SD-001 DUP 15 	 25 35 

6 16 	 26 36 

7 17 	 27 37 

8 18 	 28 38 

9 19 	 29 39 

10 20 30 40 

Notes:______________________________________________________________________ 
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LDC #: (_.,C{l.(f/G 'tf VALIDATION FINDINGS WORKSHEET Page:_/_ol_/ 

Sample Specific Element Reference Reviewer: cR 
2nd reviewer: I ;:.,;--

u 

All circled elements are applicable to each sample. 

BamniA rn Moh' · r;,t /TALl 

I CG 
' 

AI, Sb, As, Ba, Be,(Cd.)ca, Cr, Co,{C;), Fe~, Mo, Mn, Hg{Ni) K, Se, Ag, Na, Tl, V,~Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

~~":0 AI, Sb, As, Ba, B~, Ca, Cr, Co,\cU) Fe,tPb) Mo, Mn, Ho,tN~ K, Se, Ao, Na, Tl, V~. Mo, B, Si, eN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si. eN·, 

AI, Sb, As. Ba, Be. Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co. Cu. Fe. Pb, Mo, Mn, Ho, Ni, K, Se, Ao, Na. Tl. V. Zn, Mo. B. Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V; Zn, Mo. B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mo. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, eN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI,·V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo. B. Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl. V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba Be, Cd, ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn. Hg, Ni, K, Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·, 
. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mo, Mn, Ho, Ni. K. Se, Ao. Na, Tl, V, Zn, Mo, B. Si, CN', 

AI, Sb, As, Ba, Be. Cd, Ca. Cr. Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Tl, V, Zn. Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe. Pb, Mg, Mn, Hg, Ni, K, Se. Ag, Na, Tl, V, Zn. Mo. B. Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mo, Mn. Ho, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo. B, Si, CN·, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na. Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni, K, Se, Ao, Na, Tl, V, Zn. Mo, B, Si, CN·, 

AI, Sb, As, Ba, Be. Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K. Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, flllg, Mn, Jig, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN·. 

AI, Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K, Se, Ao, Na, Tl, V, Zn, Mo, B, Si, CN·. 

ICP AI, Sb, As, Ba, Be. Cd, Ca, Cr, ·co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mo, Mn, HE, Ni, K. Se, Ao, Na. Tl, V. Zn. Mo. B, Si, CN, 

IGE.i>A AI <:h Ao «o «~ r.ri r.o ,-,, r., r.o I'~ Ph Mn Mo l-lo 1\l; I( ,::p An Tt \/·7o "' « <:; r.l\l· 

Comments: Mercury by CVAA if performed 
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LDC#: L.-V\.'-1 \' I b '1q VALIDATION FINDINGS WORKSHEET Page:_L_oL 
Calibration Reviewer:~ 

2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were. the proper number of standards used? 
N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-120%) 

and cyanide (85-115%)? 
\1 ONLY: 

Y N /A Was a midrange cyanide standard distilled? 

Y N N/A Are all correlation coefficients :::_0.995? 

Y N I Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


l'l ®1¥.;:·u;,~ l l c:- I e;g, ffir=65i I ~ij"""····· IJ\Mcsl'~~ . I 

Comments:----------------------------------~------------------------------------------------------------------------------------

CAL.4SW 



LDC#: ~'-'\.VL'll6'ib VALIDATION FINDINGS WORKSHEET Page:l_ofj_ 
ICP Serial Dilution · Reviewer: ('YC 

2nd Reviewer:~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

,Riease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
If analyte concentrations were >50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
Were ICP serial dilution percent differences (%D) ~1 0%? 
Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. ~ 

. '' .... Y • ........... '"''-''""I ....... IU~....... .............. ~..... ................. u ........... ; .._. ..... ._. ._.......... I V I ~ .... '-'UIUUI.....LIVI I V • ...,, n.:lll 1'-''-"~ lVI ..................~I<;OUVII ... o 


IH n; ,,.. .,. "'" 1n .., ... A oh Onali•t-n 11 """'"' I Sfet <PI:) teo A-\\ Al1 ov-v.\ (<-YJ<: m .\ 
__,/ 

-- _L_ ·-- -- -

Comments=----------------~------------------~---------------------------------------------------------------------
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Report# 24471A4e 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 13, 2010 

Matrix: Sediment 

Parameters: SEM Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1010867 

Sample Identification Collection Date Laboratory Identification 
1010-MSP018-SD-001 09/29/10 K1010867-003 

101 O-MSP018-SD-002 09/29/10 K1010867-004 

101 O-MSP018-SD-003 09/29/10 K1010867-005 

1010-MSP017-SD-001 09/29/10 K1010867-008 

1010-MSP017-SD-002 09/29/10 K1010867-009 

1010-MSP017-SD-003 09/29/10 K1010867-010 

101 O-MSP017-SD-004 09/29/10 K1010867-011 


101 O-MSP031-SD-001-1 09/28/10 K1010867-012 

101 O-MSP031-SD-001-2 09/28/10 K1010867-013 

1010-MSP031-SD-002 09/28/10 K1010867-014 

1010-MSP031-SD-003 09/28/10 K1010867-015 · 

101 O-MSP015-SD-001 09/30/10 K1010867-018 

101 O-MSP015-SD-002 09/30/10 K1 010867-019 

101 O-MSP015-SD-003 09/30/10 K1010867-020 

101 O-MSP015-SD-004 09/30/10 K1010867-021 


101 O-MSP014-SD-001-1 09/29/10 K1010867-024 

101 O-MSP014-SD-001-2 09/29/10 K1010867-025 

101 O-MSP014-SD-002 09/29/10 K1010867-026 

101 O-MSP014-SD-003 09/29/10 K1010867-027 

101 O-MSP014-SD-004 09/29/10 K1010867-028 

101 O-MSP014-SD-005 09/29/10 K1010867-029 

101 O-MSP023-SD-001 09/28/10 K1010867-031 

101 O-MSP023-SD-002 09/28/10 K1010867-032 

101 O-MSP023-SD-003 09/28/10 K1010867-033 

101 O-MSP023-SD-004 09/28/10 K1010867-034 
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101 O-MSP018-SD-001 MS 09/29/10 K1010867-003MS 

101 O-MSP018-SD-001 MSD 09/29/10 K1010867-003MSD 

1010-MSP018-SD-001 DUP 09/29/10 K1010867-003DUP 
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Introduction 

This data review covers 28 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method. 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the. end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the ana lyle in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were with in the acceptance criteria of::; 20% for water or::; 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified. 
based on the precision of field duplicate samples. 

VIJI(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

VIJI(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 010867 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2:::4""4_,_71-"'A-"'4"'e'------ VALIDATION COMPLETENESS WORKSHEET Date: 1'2--iKo 
SDG #:._ _,K'::-1":0'-'-1-"'08,;6,_,_7--:--:-:: Level Ill Page:~of_l_ 
Laboratory: Columbia Analytical Services Reviewer: ~~ 

~-~-, 10 k 2nd Reviewer: 
METHOD: SEM Mercury (EPA SW846 Method ]JJBf1} 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Malidaticn Area CommentsI I I I I 

I. Technical holdino times 	 A Samolino dates: q l'l.$-YJ[ lO 

II. Calibration A 
Ill. Blanks A 
IV. ICP Interference Check Sample (ICS) Analysis N f'J 0'<; ceq v:red 
v. Matrix Spike Analysis 	 A 0'1S/O 
VI. Duplicate Sample Analysis 	 N 

Pr 	 t_...C)VII. Laboratory Control Samples (LCS) 

;v' 	 No-tv6; u:te;l,VIII. Internal Standard (ICP-MS) 

IX. Furnace Atomic Absorption QC 	 /II j_ 

X. ICP Serial Dilution 	 tJ .No-r rtc;<.&.re.c} 

XI. Sample Result Verification 	 N 

XII. Overall Assessment of Data 	 A 
XIII. Field Duplicates 	 N 

{IIXIV. Field Blanks 

Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rlnsate TB =Trip blank 
SW = See worksheet · FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 O-MSP018-SD-002 11 101 O-MSP015-SD-001 21 101 O-MSP023-SD-001 31 

2 101 O-MSP018-SD-003 12 101 0-MSP015-SD-002 22 1010-MSP023-SD-002 32 

3 1 010-MSP017-SD-001 13 101 O-MSP015-SD-003 23 101 O-MSP023-SD-003 33 

4 101 O-MSP017-SD-002 14 1010-MSP015-SD-004 24 101 0-MSP023-SD-004 34 

5 1010-MSP017-SD-003 15 101 O-MSP014-SD-001-1 25 101 O-MSP018-SD-001 MS 35 

6 101 O-MSP017-SD-004 16 1010-MSP014-SD-001-2 26 1 010-MSP018-SD-001 MSD 36 

7 101 O-MSP031-SD-001-1 17 101 O-MSP014-SD-002 27 101 O-MSP018-SD-001 DUP 37 

8 101 O-MSP031-SD-001-2 18 101 O-MSP014-SD-003 28 IoiO-I"":Rol<t··-:61-m 1 38 

9 1010-MSP031-SD-002 19 1010-MSP014-SD-004 29 39 

10 101 O-MSP031-SD-003 20 101 O-MSP014-SD-005 30 40 

Notes:_________________________________ 
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Report# 24471 B4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP021-SD-001 


1 010-MSP021-SD-002-1 

101 O-MSP021-SD-002-2 

101 O-MSP021-SD-003 

101 O-MSP021-SD-004 

101 O-MSP020-SD-001 

101 O-MSP020-SD-002 

101 O-MSP020-SD-003 

101 O-MSP020-SD-004 

101 O-MSP020-SD-005 


101 O-MSP020-SD-005MS 

101 O-MSP020-SD-005DUP 


Monsanto, P4 Production LLC 

December 21, 2010 

Sediment 

SEM Mercury by CVAA EPA Method 7470A 

Stage 4 


Columbia Analytical Services, Inc. 

K1 011004 

Collection Date 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 
10/02/10 

Laboratory Identification 
K1 011004-003 

K1011004-004 

K1011004-005 

K1 011004-006 

K 1 011 004-00.7 

K1 011004-016 

K1 011004-017 

K1 011004-018 

K1 011004-019 

K1 011004-020 


K1 011 004-020MS 

K1 011 004-020DUP 


1
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Introduction 

This data review covers 12 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and· 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 2010) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. · 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the· 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validatec;l data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
1!) Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present ahd complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


11. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 
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LDC #:_ __::24:c:4'-'7-'1""B""4e,___ VALIDATION COMPLETENESS WORKSHEET Date: ll-13-Lo 
SDG #:___K':01-'-'0'-'1-'-10:00""-4'-:-----,--,.,- Level IV Page:__Lof,.l_ 
Laboratory: Columbia Analytical Services 

'1ll101\ 
Reviewer:~ 

2nd Reviewer:~ 
METHOD: SEM Mercury (EPA SW846 Method i'e$) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

.dro~ 

I. Technical holding times 	 l>r- Sampling dates: 10 IZ/f{) 
II. Calibration .A 

Ill. Blanks 
 A 
IV. ICP Interference Check Sample (ICS) Analysis N 1\Pt-~c.)req 
v. Matrix Spike Analysis 	 A IM<:.. 
VI. Duplicate Sample Analysis A .n-o 
VII. Laboratory Control Samples (LCS) A LCS 
VIII. Internal Standard (ICP-MS) 	 t./ 11/o+ u~.:--: t l \7 ea 

NIX. Furnace Atomic Absorption QC 	 j_ 

X. ICP Serial Dilution 	 Iii Alo-T ('E?Q>u: red:> 
XI. Sample Result Verification 	 A 
XII. Overall Assessment of Data A 

XIII. Field Duplicates N 

XIV. Field Blanks A/ 

Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: c:nJ-~,xr .;\ 
1 1010-MSP021-SD-001 11 101 O-MSP020-SD-005MS 21 ~j') 31 

2 101 O-MSP021-SD-002-1 12 101 0-MSP020-SD-005DUP 22 	 32 

3 101 O-MSP021-SD-002-2 13 	 23 33 

4 101 O-MSP021-SD-003 14 	 24 34 

5 101 O-MSP021-SD-004 15 	 25 35 

6 101 O-MSP020-SD-001 16 	 26 36 

7 101 O-MSP020-SD-002 17 	 27 37 

8 101 O-MSP020-SD-003 18 	 28 38 

9 1 010-MSP020-SD-004 19 	 29 39 

10 1 010-MSP020-SD-005 20 30 40 

Notes:_________________________________ 

24471 B4eW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:l__ot'L 
Reviewer: CR 

2nd Reviewer: vc-=-

Method·Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdina times 

All technical holdina times were met 
/ 

Cooler temnerature criteria was met. / 
~ 

II. ICPIMS Tune 

Were all isotooes in the tun ina solution mass resolutiOn within 0.1 amu? 1
Were %RSD of isotopes in the tuning solution s5%? / 

Ill. Calibration 

Were aJ! instruments calibrated dailv, each set-un time? 

Were the orooer number of standards used? 
---1--

Were all initial ~~~continuing calibration verification %Rs within the 90-110% (80
120% for mercu QC limits? 

/ I-

Were all initial calibration correlation coefficients> 0.995? 
/ 

IV. Blanks 

Was a method blank associated with everv sam ole in this SDG? -1-

Was there contamination In the method blanks? If yes, please see the Blanks 
validation comoleteness worksheet. ' 

/ 

V. ICP Interference Check Samole 

Were ICP interference check samoles oerformed dailv? 

Were the ABsolution oercent recoveries l%R) with the 80-120% QC limits? 

1
; v 

VI. Matrix soike/Matrix soike duolicates 

Were a matrix spike (MS) and duplicate (OUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

I-...-

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

.---1--

Were the MSfMSD or duplicate relative percent differences (RPD).:: 20% for 
waters and.:: 35% for soil samples? A control limit of +1- RL(+/-2X RL for soil) was 
used for samples that were .:: 5X the RL, including when only one of the duplicate 
samnle values were < 5X the RL 

VII. Laboratorv control samoles 

Was an LCS anavlzed for this SDG? 

/ 
1.-

-;;;

. 

Was an LCS analvzed ner extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

~ 

]....-
/ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page: Got(, 
Reviewer: c ?

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

.VII/. Furnace Atomic Absorption QC 

If MSA was nerformed was the correlation coefficients > 0.995? / J-. 


Do all aonlicable anal sies have dunlicate iniections? fLevel IV only) 
1 

For sa~ple concentrations > RL, are applicable duplicate injection RSD values < / 

20%?7 Level IV onM 


/Were analvtical soike recoveries within the 85-115% ac limits? 

IX. ICP Serial Dilution 

Wa~)~n ICP serial diL~iion analyzed if analyte concentrations were > SOX the MDL t_.....ICP />1 OOX the MDL ICP/MS\7 

r/Were all nercent differences f%Ds' < 1 0%? 

Was there ~~~ence of negative interference? If yes, profeSsional judgement will be v 

used to auali the data. ' 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) f.... 
of the inten~it;of the internal standard in the associated initial calibration? -If the %Rs were outside the criteria was a reanalvsis oerformed? 

~ 

XI. Reqional Quality Assurance and Quality Control 

Were nerformance evaluation (PEl samples performed? -- ·

/Were the oerformance. evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were RLs adjusted tO reflect all sample dilutions and dry weight factors applicable 

to level IV validation? 
 ~· 
X/JI. Overall assessment of data 

/f.Overatt assessment of data was found to be acceptable. 

XIV. Field duplicates 
_... 

Field duplicate pairs were identified in this SDG. 

c.Target anatytes were detected in the field duplicates. / 

XV. Field blanks 


t'
Field blanks were identified in this SOG. v 
7 

Taraet analvtes were detected in the field blanks. 
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LDC #: 2__Lt_Lf7f61Jc._ VALIDATION FINDINGS WORKSHEET Page: \ of_\ 

Initial and Continuing Calibration Calculation Verification Reviewer~ 
2nd Reviewer: -£,- 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 


%R =Found x 100 Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 

True· True =concentration (in ugll) of each analyte in the ICV or CCV source 

I eecalc11lated ee~oded 


Acceptable 

Standard ID Type of Analysis Element Found lug/L) True (ug/L) I %R II %R I (YIN) 


' ICP (Initial calibration) 


ICP/MS (Initial calibration) 


CVAA (Initial calibration) 
 ?_j::J, co::r::cv l-tx Lll,q /C)L( to~ 7 
~ ' 

ICP (Continuing calibration) 


ICP/MS (Continuing calibration) 

I 

CVAA (Continuing calibration) 
IccJ0 \+91 -z:~-~ cJ--l,ct Cj'J:, q{; [ 

~ 

GFAA (Initial calibration) 


GFAA (Continuing catibation) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: --z__Lf47/{Jfjt:::: VALIDATION FINDINGS WORKSHEET Page: 1:-ot "t 
Level IV Recalculation Worksheet Reviewer:~ 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True= Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = JS-DJ x 100 Where, S ::: Original sample concentration 
(S+D)I2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%D = JI-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Sample 10 

f'} 
Type of Analysis 

ICP interference check 

Element 

Found IS /I '!' 
(.wnitsyt{.~l{<._ 

-

True I D I SDR (omtl!l~ ~-Rec•Jco olated 

./tA"'f ~ %R I RPD I %D 

l 
%R I RPD I %D 

Acceptable 

(YIN) 

] 

L.-C ~ Laboratory control sample ~ 0.c::g Lf AAff'CJ/1' 6,Cfl96 ~vL 8L( ~( Y 
1 \ Matrixspike ~ (SSR-S~.~ e>,ca::::R8:' get ~ 

\ '"L- Duplicate ~ tV f.) jl} D - - ~ I 

.N ICP serial dilution I 
' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #:_1_))-;~_v(_),\0)~~ VALIDATION FINDINGS WORKSHEET 	 Page:_Lot_\_ 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: I ~ v 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-L-'l"--'-'N"'/A"- Have results been reported and calculated correctly? 

1-,J.~~....DN!!!/A~ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
\-!-c..!J!-N=/A~ Are all detection limits below the CRDL? 

D ected analyte results for---------~---------. were recalculated and verified using the following 
equation: 

Concentration = 	 <RDHFVl<Dil) Recalculation: 
(ln. Vol.) 

RD = Raw data concentration 

FV = Final volume (ml) 

ln. Vol. Initial volume (ml) or weight (G) 

Oil Dilution factor 


Reported ·Calculated 
Concentration Concentration Acceptable 

# Sample 10 Analvte ( ) I ) (Y/llfl 

Note:______________________________________ 
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Report# 24471 C4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP016-SD-001 

101 O-MSP016-SD-002 

101 O-MSP016-SD-003 


101 O-MSP016-SD-004-1 

101 O-MSP016-SD-004-2 

101 O-MST053-SD-001 

101 O-MST053-SD-002 


101 O-MST2758-SD-001 

101 O-MST275A-SD-001 


101 O-MSP016-SD-003MS 

101 O-MSP016-SD-003MSD 

1 010-MSP016-SD-003DUP 


Monsanto, P4 Production LLC 

December 21, 2010 

Sediment 

SEM Mercury by CVAA EPA Method 7470A 

Stage 28 


Columbia Analytical Services, Inc. 

K1 011005 

Collection Date 
09/30/10 
09/30/10 
09/30/10 
09/30/10 
09/30/10 
10/03/10 
10/03/10 
10/01/10 
10/01/10 
09/30/10 
09/30/10 
09/30/10 

Laboratory Identification 
K1 011005-003 

K1011005-004 

K1 011005-005 

K1 011005-006 

K1011005-007 

K1 011005-010 

K1 011005-011 

K1 011 005"016 

K1 011005-021 


K1 011 005-005MS 

K1 011 005-005MSD 

K1011005-005DUP 


1
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Introduction 

This data review covers 12 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and. 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detecte·d above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the. 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard · 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The ·low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) Were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 
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____________________________________________________________________ __ 

LDC #:_ __,2"-'4'-'47,_1,_,C'-'4-"-e___ VALIDATION COMPLETENESS WORKSHEET Date:l'Z...-1'3-16 

SDG #: __K'-"1-'-'0'-'1-'-10,_,0""5'------ Level Ill Page:_l_of} 
laboratory: Columbia Analytical Services Reviewer: c.;z::

1'-t10A 2nd Reviewer: '""- .r 
METHOD: SEM Mercury (EPA SW846 Methocf'ffl69) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticn A[ea I I Comments I 
Q,(~o ~ rol'!::>hoI. Technical holding times ~ Samplino dates: 

II. Calibration A 

0>.
Ill. Blanks 

IV. ICP Interference Check Sample (ICS) Analysis tJ )Jo"' \'6;1'u \~ 
v. Matrix Spike Analysis fr- ~s/o ~ 
VI. Duplicate Sample Analysis A ouv 
VII. Laboratory Control Samples (LCS) A LC~ 
VIII. Internal Standard (ICP-MS) 1\1 N0'1 L).t~ I'i. ....()th 
IX. Furnace Atomic Absorption QC N .j_ 

X. lCP Serial Dilution ('! NcYr ~r-<...1> 
XI. Sample Result Verification N 

XII. Overall Assessment of Data A 

XIII. Field Duplicates IV 

XIV. Field Blanks tJ 

Note: A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
8 

.. 
l 

1 101 O-MSP016-SD-001 11 1010-MSP016-SD-003MSD 21 Q~ 31 
/ 

2 101 O-MSP016-SD-002 12 1010-MSP016-SD-003DUP 22 32 

3 101 O-MSP016-SD-003 13 23 33 

4 101 O-MSP016-SD-004-1 14 24 34 

5 1010-MSP016-SD-004-2 15 25 35 

6 101 O-MST053-SD-001 16 26 36 

7 101 O-MST053-SD-002 17 27 37 

8 1010-MST275B-SD-001 18 28 38 

9 101 O-MST275A-SD-001 19 29 39 

10 101 O-MSP016-SD-003MS 20 30 40 

Notes: 
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Report# 24471 D4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21 , 201 0 

Matrix: Sediment 

Parameters: SEM Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical SeNices, Inc. 

Sample Delivery Group (SDG): K1 011006 

Sample Identification ·Collection Date Laboratory Identification 
101 O-MST277 A-SD-00 1 10/03/10 K1 011006-001 

101 O-MST277B-SD-001 10/03/10 K1 011006-004 

101 O-MST066-SD-001-1 10/03/10 K1 011006-011 

101 O-MST066-SD-001-2 10/03/10 K1 011006-012 


1
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Introduction 

This data review covers 4 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3V:\LOGIN\MWH\Monsanto\2447104e_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP: 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initiql calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or :5 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 

4V:\LOGIN\MWH\Monsanto\2447104e_mw3.doc 



VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1011006 

No Sample Data Qualified in this SDG 

Mercury - Laboratory Blank Data Qualification Summary - SDG K1 011006 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 
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LDC #:_~2::4:c:4'-'-7_,_1"'D::c4e,___ VALIDATION COMPLETENESS WORKSHEET Date: I'Z;--l)-10 
SDG #:,-------'K:OJ1c!t.0-'--11'-'0'-"06"-:--:-:-: Level Ill Page:~Jt
Laboratory: Columbia Analytical Services Reviewer: 

. '1'-\1Clf\ 	 2nd Reviewer: 1A 
METHOD: SEM Mercury (EPA SW846 Method~) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidatian A[ea I I Comments 	 I 
I. 	 Technical holding times A Sampling dates: lOIQ,lJn


• 

II. Calibration A 
Ill. Blanks A 
IV. ICP Interference Check Sample (ICS) Analysis !\ /I.JcYr ceq u {ceq 
v. Malrix Spike Analysis 	 A ('()') c ~ lctl \".>6 ) 

./ 
VI. Duplicate Sample Analysis 	 A IQn -\.) 
VII. Laboratory Control Samples (LCS) A L--C'S 
VIII. 	 Internal Standard (ICP-MS) N NCYr ub 1'i7J.gj 


J__
IX. Furnace Atomic Absorption QC IV 
X. ICP Serial Dilution N 	 Ll!m ~ v\ red 

~ / 
XI. Sample Result Verification 

p 
~ 

XII. Overall Assessment of Data 

XIII. Field Duplicates 	 N 
XIV. Field Blanks tJ 

Note: 	 A = Acceptable NO= No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 0-MST277A-SD-001 11 21 ~') 31 

2 101 O-MST277B-SD-001 12 22 32 

3 101 O-MST066-SD-001-1 13 23 33 

4 101 O-MST066-SD-001-2 14 24 34 

5 15 25 35 

6. 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:_________________________________ 

24471D4eW.wpd 

http:1'i7J.gj


Report# 24471 E4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Sediment 

Parameters: SEM Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011007 

Sample Identification Collection Date Laboratory_ Identification 
101 O-MST067 -S D-00 1-1 10/03/10 K1011007-001 
101 O-MST131-SD-001 10/02/10 K1011007-006 
1010-MST131-SD-002 10/02/10 K1 011007-007 

101 O-MST274A-SD-001 10/02/10 K1011007-012 
101 O-MST27 48-SD-001 10/02/10 K1011007-017 
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Introduction 

This data review covers 5 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method· 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 O) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods; 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 

Mercury - Laboratory Blank Data Qualification Summary - SDG K1 011007 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 
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LDC #:_-'='24"'4'-'-7-'1"'E"'4e.,___ VALIDATION COMPLETENESS WORKSHEET Date:/?:-(r/6 
SDG #:.__K':::1-'-'0'-'1_,_10:"0'-'7--:---;-:,... Level Ill Page:_bf_l_ 
Laboratory: Columbia Analytical Services Reviewer: cf2./ 

~4-icA 2nd Reviewer: \,.._..
METHOD: SEM Mercury (EPA SW846 Method 7..betl) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticm Area I I Ccmmects I 
I. Technical holdina times A Samolino dates: l 0/1:-'"':)/I{) 
II. Calibration ~ 

Ill. Blanks & 
IV. ICP Interference Check Sample (ICS) Analysis (1/ )JOr (€t:b.fl~ 
v. 

VI. 

VII. 

Matrix Spike Analysis 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

)+. 

t/ 
IT 

MS/o CStV6:K loill~. tJ61lCOL/) 

LC') 
" J 

VIII. Internal Standard (ICP-MS) /II ;VC>t-u~:::( Lt 7.£d 
IX. Furnace Atomic Absorption QC lv' J._ 

X. ICP Serial Dilution AI NM reo c.l\te/4 
XI. Sample Result Verification N 

XII. Overall Assessment of Data ,b. 

XIII. Field Duplicates /I/ 
XIV. Field Blanks tv 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: <:Rd\~ 

1 1010-MST067-SD-001-1 11 21 ~~ 31 

2 1010-MST131-SD-001 12 22 32 

3 1010-MST131-SD-002 13 23 33 

4 101 O-MST27 4A-SD-001 14 24 34 

5 1010-MST274B-SD-001 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_____~----------------------------
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Report# 24471 F4e 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Sediment 

Parameters: SEM Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1011129 

Sample Identification Collection Date Laboratory Identification 
101 O-MST093A-SD-001-1 10/04/10 K1 011129-001 

101 O-MST093A-SD-001-2 10/04/10 K1 011129-002 

101 O-MST093B-SD-001 10/04/10 K1 011129-007 

101 O-MST095-SD-001 10/04/10 K1011129-010 

101 O-MST089-SD-001 10/05/10 K1011129-013 

101 O-MST092-SD-001 10/04/10 K1011129-016 
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Introduction 

This data review covers 6 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: · 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 

3V:\LOGIN\MWH\Monsanto\24471F4e_mw3.doc 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt: 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were with in 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 
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LDC #: __2::4:c:4,_,_7__,_1,_F4:ce,___ VALIDATION COMPLETENESS WORKSHEET Date: \'6--1.~ 
SDG #:_ ___cK'=1'-'0'-'1_,_11J.-'2""9'-:----:-:cc
Laboratory: Columbia Analytical Services 

Level Ill Page:'-£
Reviewer: 

2nd Reviewer: ~ 
METHOD: SEM Mercury (EPA SWB46 Method'fflOO) 7LJ.7oA 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc A[ea I I Comments I 
I. Technical holding_times A Samp~ng_dates: lO Ilj_ -_<., L1D 
II. Calibration _0. 


Ill. Blanks 
 -A 
N f\JJr ~u \vE:qIV. ICP Interference Check Sample (ICS) Analysis 

v. Matrix Spike Analysis f1 ~~,_ (~\Cll\1:0) 
VI. Duplicate Sample Analysis A -.1. 
VII. Laboratory Control Samples (LCS) PI u'.~ 
VIII. Internal Standard (ICP-MS) N No-r ((l;q f.d.J\,., Ub \;:--ze# 
IX. Furnace Atomic Absorption QC rv v 
X. ICP Serial Dilution tV 1\btt("'oL·'~ 
XI. Sample Result Verification N 

p..
XII. Overall Assessment of Data 

XIII. Field Dup~cates N 
XIV. Field Blanks tJ 

Note: A = Acceptable NO = No compounds detected 0 =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: $\~ 
1 1010-MST093A-SD-001-1 11 21 31 


2 101 O-MST093A-SD-001-2 12 22 32 


3 101 O-MST093B-SD-001 13 23 33 


4 1 010-MST095-SD-001 14 24 34 


5 101 O-MST089-SD-001 15 25 35 


6 1 010-MST092-SD-001 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:_________________________________ 

<Y.l:?/ 
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Report# 24471 G4e 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Sediment 

Parameters: · · SEM Mercury by CVAA EPA Method 7470A 

Validation Level: Stage 2B 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011130 

Sample Identification Collection Date Laboratory Identification 
101 O-MST272-SD-001 10/05/10 K1 011130-001 

101 O-MST273-SD-001 10/05/10 K1 011130-004 


101 O-MST272-SD-001 MS 10/05/10 K1 011130-001 MS 

101 O-MST272-SD-001 DUP 10/05/10 K1 011130-001DUP 
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Introduction 

This data review covers 4 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method. 
noted below: 

• Method EPA SW 846 7470A Mercury as Simultaneously Extracted Metals (SEM). 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported· 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provide for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt: 
Any corrections preformed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


11. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard curve 
produced a correlation coefficient of >0.995. The frequency and analysis criteria (80
120%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in the 
initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or :5 35% 
for sediment or soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for 
water and ± 2 x RL for sediments or soils. 

4V:\LOGIN\MWH\Monsanto\24471G4e_mw3.doc 



VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediment and 
soil. 

VII. Field Duplicates 

Field duplicate samples were collected in dupicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury- Data Qualification Summary- SDG K1 011130 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG K1 011130 

No Sample Data Qualified in this SDG 

Mercury- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2""4"'"47,__1,_,G4"'e___ VALIDATION COMPLETENESS WORKSHEET 	 DateY(;-\3"1000

SDG #:.__K::,1-";0'-'1_,_1""'13""0'-:-----:-:: Levell II Page'\--:~
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer: 
METHOD: SEM Mercury (EPA SW846 Method 7000) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea 	 I I Commeets I 
I. Technical holdino times 	 Samplinq dates: ~ 	 In/ v-,/JTJ 

f\II. Calibration 

f1Ill. Blanks 

IV. ICP Interference Check Sample (ICSl Analvsis N NO>r r€..qu \red_ 
v. Matrix Spike Analysis 	 fT- f{)) 
VI. Duplicate Sample Analysis 	 A U-R 
VII. Laboratory Control Samples (LCS) 	 f\ L0 
VIII. 	 Internal Standard (ICP-MS) N No->r ub~ 11-z..€d 


(\/ .,j_.IX. Furnace Atomic Absorption QC 

X. ICP Serial Dilution 	 rl Nrn ~~J(red 
XI. Samole Result Verification 	 N 

XII. Overall Assessment of Data 	 ~ 
XIII. Field Duplicates /1/ 
XIV. Field Blanks N 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: Sfc iW 
1 101 O-MST272-SD-001 11 Qb~ 21 	 31 

2 101 O-MST273-SD-001 12 	 22 32 

3 1010-MST272-SD-001 MS 13 	 23 33 

4 1010-MST272-SD-001 DUP 14 	 24 34 

5 15 	 25 35 

6 16 	 26 36 

7 17 	 27 37 

8 18 	 28 38 

9 19 	 29 39 

10 20 30 40 

Notes:_________________________________ 
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Monsanto, P4 Production LLC 

Data Verification Reports 


LDC #24471 


Wet Chemistry 



Report# 24471A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1 010-MSP018-SD-001 

1010-MSP018-SD-002 

101 O-MSP018-SD-003 

1010-MSP017-SD-001 

1 010-MSP017-SD-002 

101 O-MSP017-SD-003 

101 O-MSP017-SD-004 


101 O-MSP031-SD-001-1 

101 O-MSP031-SD-001-2 

101 O-MSP031-SD-002 

1010-MSP031-SD-003 

1010-MSP015-SD-001 

101 O-MSP015-SD-002 

101 O-MSP015-SD-003 

101 O-MSP015-SD-004 


101 O-MSP014-SD-001-1 

1 010-MSP014-SD-001-2 

101 O-MSP014-SD-002 

101 O-MSP014-SD-003 

101 O-MSP014-SD-004 

101 O-MSP014-SD-005 

101 O-MSP023-SD-001 

101 O-MSP023-SD-002 

101 O-MSP023-SD-003 

101 O-MSP023-SD-004 


101 O-MSP018-SD-001 MS 

101 O-MSP018-SD-001 MSD 
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Monsanto, P4 Production LLC 

December 13, 2010 

Sediment 

Wet Chemistry 

Stage 28 

Columbia Analytical Services, Inc. 

K1010867 

Collection Date Laboratory Sample Identification 
09/29/10 K1010867-003 
09/29/10 K1010867-004 
09/29/10 K1010867-005 
09/29/10 K1010867-008 
09/29/10 K1010867-009 
09/29/10 K1010867-010 
09/29/10 K1010867-011 
09/28/10 K1010867-012 
09/28/10 K1010867-013 
09/28/10 K1010867-014 
09/28/10 K1010867-015 
09/30/10 K1010867-018 
09/30/10 K1010867-019 
09/30/10 K1010867-020 
09/30/10 K1010867-021 
09/29/10 K1010867-024 · 
09/29/10 K1010867-025 
09/29/10 K1010867-026 
09/29/10 K1010867-027 
09/29/10 K1010867-028 
09/29/10 K1010867-029 
09/28/10 K1010867-031 
09/28/10 K1010867-032 
09/28/10 K1010867-033 
09/28/10 K1 010867-034 
09/29/10 K1010867-003MS 
09/29/10 K1010867-003MSD 

1 



101 O-MSP018-SD-001 DUP 09/29/10 K1010867-003DUP 

101 O-MSP031-SD-001-1 DUP 09/28/10 41010867-012DUP 


2
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Introduction 

This data review covers 29 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or. 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit· 
is approximate and may be inaccurate or imprecise. 

3 
V:\LOGJN\MWH\Monsanto\24471A6_mw3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

4 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination ((2) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and· 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6 
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Wet Chemistry- Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1010867 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1 010867 

No Sample Data Qualified in this SDG 
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LDC #: 24471A6 VALIDATION COMPLETENESS WORKSHEET Date: J':CIO-IO 

SDG #: K1010867 Levell II Page:_lof_l _ 
Laboratory: Columbia Analytical Services Reviewer: ~ ./ 

2nd Reviewer: _ _:lr-"'_ 

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100). TOC (Walkley/Biackl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Yalidation A[ea I I Comments I 
I. Technical holdino times A Samolino dates: Cf/?5t.-29flO 

IIa. Initial calibration 0 
lib. Calibration verification A 
Ill. Blanks f\ 
IV Matrix Spike/Matrix Spike Duplicates fT \0<:J0 
v Duplicates A OuP 
VI. Laboratory control samples A LLC.. 
VII. Sample result verification N 

BVIII. Overall assessment of data 

IX. Field duolicates (1/ 
X <';orrl hlonh fll 

Note: A = Acceptable NO = No compounds detected 0 = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1010-MSP018-8D-002 11 101 O-MSP015-SD-001 21 1 010-MSP023-SD-001 31 

2 1010-MSP018-SD-003 12 101 O-MSP015-SD-002 22 1 010-MSP023-SD-002 32 

3 1010-MSP017-SD-001 13 101 O-MSP015-SD-003 23 1010-MSP023-SD-003 33 

4 101 O-MSP017-SD-002 14 1010-MSP015-SD-004 24 101 O-MSP023-SD-004 34 \~ 

5 101 O-MSP017-SD-003 15 101O-MSP014-SD-001-1 25 101 O-MSP018-SD-001 MS 35 

6 101 O-MSP017-SD-004 16 1010-MSP014-SD-001-2 26 101 O-MSP018-SD-001 MSD 36 

7 101 O-MSP031-SD-001-1 17 1010-MSP014-SD-002 27 1010-MSP018-SD-001DUP 37 

8 101 O-MSP031-SD-001-2 18 1010-MSP014-SD-003 38 

9 1010-MSP031-SD-002 19 1010-MSP014-SD-004 9 

10 1010-MSP031-SD-003 20 1010-MSP014-SD-005 30 1010-MSP031-SD-001-1DUP 40 

Notes:_________________________________ 

I 
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LDC # "'Z..-4Jt1lf\.b VALIDATION FINDINGS WORKSHEET Page:_!ot_l_ 

Sample Specific Analysis Reference Reviewer: cr2- _ 
2nd reviewer:_~ 

All circled methods are applicable to each sample. 

1n Motrh' 	 P•1 

1-Z.Y~ s pH TDS Cl F NO, NO, SO PO ALK eN- NH, TKN {fc£)cR'' Clo,VliiS) 
~ -

pH TDS Cl F NO, NO, SO PO ALK eN- NH TKN TOG CR'' CIO 

fl: zs pH TDS Cl F NO, NO so PO ALK eN- NH TKN TOG CR'' CIO, ~ 
u pH TDS Cl F NO NO so PO_._ ALK eN· NH TKN TOC CR'' CIO Pr!S' 
'Z-7 pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN("ff'(:l CR6

' CIO AJS 
~ -~ 	 pH TDS Cl F NO_, NO, SO PO ALK CN' NH, TKN TOC CR6

' CIO ..~ 	 pH TDS Cl F NO_, NO, SO, PO ALK CN· NH, TKN TOC CR'' CIO 

'71 	 pH TDS Cl F NO_, NO, SO PO ALK eN· NH TKN fc3C} CR'' CIO 


PH TDS Cl F NO NO, SO PO ALK eN· NH TKN TOC CR'' CIO 


pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOG CR'' CIO, 


pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOG CR'' CIO 


_pH TDS Cl F NO NO, SO PO,_ ALK eN· NH, TKN TOG CR"' CIO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOG CR'• CIO 

pH TDS Cl F NO NO SO PO ALK eN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN' NH TKN TOG CR'• CIO 

pH TDS Cl F NO,_ NO_,_ SO PO,_ ALK eN· NH, TKN TOC CR'' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'. CIO 

pH TDS Cl F NO,_ NO"- SO, PO, ALK CN· NH,_ TKN TOC CR6
• CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH TKN TOC CR6
' CIO 

pH TDS Cl F NO, NO SO PO ALK CN· NH, TKN TOC CR6
• CIO 

pH TDS Cl F NO NO SO PQ_, ALK CN' NH,_ TKN TOC CR6
• CIO 

pH TDS Cl F NO, NO, SO, PO, ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK CN' NH, TKN TOC CR6
' CIO 

ni-l Tn"< rl 1= Nn ~In "<n Df'\ AI 1< r"· "1-l _l:Kl\1 Tnr rp•• r1n 

Comments:___________________________________ 
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Report# 2447186 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1010-MSP021-SD-001 


101 O-MSP021-SD-002-1 

101 O-MSP021-SD-002-2 

101 O-MSP021-SD-003 

101 O-MSP021-SD-004 

101 O-MSP020-SD-001 

101 O-MSP020-SD-002 

101 O-MSP020-SD-003 

101 O-MSP020-SD-004 

101 O-MSP020-SD-005 


101 O-MSP020-SD-005MS 

101 O-MSP020-SD-005MSD 

101 O-MSP020-SD-005DUP 


Monsanto, P4 Production LLC 

December21, 2010 


Sediment 

Wet Chemistry 

Stage 4 


Columbia Analytical Services, Inc. 

K1 011004 

Collection Date Laboratory Sample Identification 

10/02/10 K1011004-003 

10/02/10 K1011004-004 

10/02/10 K1 011004-005 

10/02/10 K1 011004-006 

10/02/10 K1011004-007 

10/02/10 K1 011004-016 

10/02/10 K1 011004-017 

10/02/10 K1 011004-018 

10/02/10 K1 011004-019 

10/02/10 K1 011004-020 

10/02/10 K1011004-020MS 

10/02/10 K1 011 004-020MSD 

10/02/10 K1011004-020DUP 


1 

V:\LOGIN\MWH\Monsanto\2447186_mw4.doc 



Introduction 

This data review covers 13 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for T()tal 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high . 

. J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision· 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination (r) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 

4 
V:\LOGIN\MWH\Monsanto\24471BB_mw4.doc 



VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries. (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG K1011004 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1 011004 

No Sample Data Qualified in this SDG 

6 
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LDC #: 24471 B6 VALIDATION COMPLETENESS WORKSHEET Date:l't.--l'b-10 
SDG #: K1011004 
Laboratory: Columbia Analytical Services 

Level IV Page:.3,_od 
Reviewer: OC' 

2nd Reviewer: l,r---' 

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100), TOG (Walkley/Biack) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V l"rl t" A 	 ta1 a IDD rea 	 cmmec s 

I. Technical holdino times PI Sampling dates: It>/ ~/[0 
!Ia. Initial calibration A 
lib. Calibration verification fl 
Ill. Blanks f"l 
IV Matrix Spike/Matrix Spike Duplicates fr f'('IS/0 
v Duplicates /'Y O...o 
VI. Laboratory control samples 	 :/1 L-CS 
VII. Sample result verification 	 .A 
VIII. Overall assessment of data 	 ~ 
IX. Field duplicates 	 J 
X Flolrl hlonk< fl 

Note: 	 A = Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 101 O-MSP021-SD-001 11 101 O-MSP020-SD-005MS 21 ~®5 31 

2 101 O-MSP021-SD-002-1 12 101 O-MSP020-SD-005MSD 22 32 

3 101 O-MSP021-SD-002-2 13 101 O-MSP020-SD-005DUP 23 33 

4 101 O-MSP021-SD-003 14 24 34 

5 101 O-MSP021-SD-004 15 25 35 
. 

6 101 O-MSP020-SD-001 16 26 36 

7 101 O-MSP020-SD-002 17 27 37 

8 101 O-MSP020-SD-003 18 28 38 

9 101 O-MSP020-SD-004 19 29 39 

10 101 O-MSP020-SD-005 20 30 40 

Notes:_________________________________ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof z_ 
Reviewer: ct'

2nd Reviewer: l ~ 

0 

Method·rnorganics (EPA Method se.-e.Qru€11-) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holdiDg_ times were met. / 
/Cooler .te~erature criteria was met. 

II. Calibration 

....-rWere all instruments calibrated da~ each set-~ time? 


Were the PrQE_er ·number of standards used? · / r 


Were all initial calibration correlation coefficients> 0.995? / 


Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
f-


limits? 

Were titrant check~erformed as required? (Level IV on_!y)_ / 


Were balance checks performed as r~quired?Jb.evel IV only) _{'_ 

Ill. Blanks 

___...
Was a method blank associated with everv sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks / r-

validation completeness worksheet. 


IV. Matrix !pike/Matrix spike dUJ'!icates and Duplicates 

Were a matrix spike {MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or -
MS/DUP. Soil/ Water. r.....-
Were the MS/MSD percent recoveries (%R} and the relative percent differences ....-' 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by_ a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ,:: 20% for ~----
waters and ,:: 35% for soil samples? A control limit of=: CRDL(:: 2X CRDL for soil) / 
was used for samples that were,:: 5X the CRDL, including when only one of the 
d_!!plicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? r...-
-Was an LCS anajy_zed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percEtnt difference {RPD) ....-1-
within the 80-120%.1..85-115% for Method 300.Ql_ QC limits? 

VI. Regional Qualitv Assurance and Quality Control 

Were performance evaluation {P§_samples~rformed? / 


Were the performance evaluation (PE) samples within the acceptance limits? /" 


WETC.EPA_2010.wpd version 1.0 



'(_).A>.-(1~~ 2. 2__
LDC #:______ VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: <Y'
2nd Reviewer: 1,-...-/ 

Yes No NA Findings/CommentsValidation Area 

VII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable /

to level IV validation? 


Were detection limits < RL? 
 ....---
VIII. Overall assessment of data 


Overall assessment- of data was found to be acceptable. 
 -1
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. ~ 
, 

X. Field blanks 

f-
Field blanks were identified in this SDG. / v 

ITa_!g§!t analytes were detected in the field blanks. 

WETC·EPA_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_lof_\_ 


Sample Specific Analysis Reference Reviewer: c? 

2nd reviewer: \,...,___/. 

All circled methods are applicable to each sample: 

>~n Mot,;y · 

1-Q_ pH TDS Cl F NO NO, SO PO ALK CN· NH TKN rro~CR6' Clo.Gt1.!Li ....__.., 
TKN TOC CR6 ClO 

1 GCI\ pH TDS Cl F NQ, N02_ SO P04 ALK eN· NH, TKN TOC CR6
' Clo,(A"~[) 

t'l- pH TDS Cl F NQ,_ N02 SO PO, ALK eN· NH, TKN TOC CR6 
+ Cl04 

-ti-t-
\'.:> pH TDS Cl F NO, NO, S04 PO, ALK eN· NH, TKN qDg CR6

' ClO we;;,) 

pH TDS Cl F NO, NO, SO P04 ALK eN· NH3 
--- ' 

-pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOC CR6
' ClO 

pH TDS Ci F NO, NO, SO PO, ALK eN· NH TKN TOC CR6' ClO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH TKN TOC CR6
' ClO 

pH TDS Cl F NO NO SO PO ALK eN· NH TKN TOC CR6
' ClO 

pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR6 
+ Cl04 

pH TDS Cl F NO, NO, SO PO ALK CN" NH, TKN TOC CR6
' ClO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH TKN TOC CR6' CIO 

pH TDS Cl F NO NO SO PO ALK eN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO NO SO PO._ ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NQ, NO, S04 PO, ALK CN· NH, TKN TOC CR6+ CIO, 

pH TDS Cl F NO, NO, SO, PO ALK eN· NH, TKN TOC CR6' ClO, 

pH TDS Cl F NO NO, SO, PO ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NO NO SO PO ALK CN· NH3 TKN TOC CR6' Cl04 

pH TDS Cl F NO, NO SO PO ALK CN" NH3 TKN TOC CR6' CIO 

.pH TDS Cl F NQ,_ N02_ SO~ PO, ALK eN· NH, TKN TOC CR6' ClO 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOC CR6
' ClO 

pH TDS Cl F NO, NO, SO PO, ALK cN· NH, TKN TOC CR6' ClO 

_pH TDS Cl F NO, NO, SO PO, ALK CN· NH TKN TOC CR6+ ClO 

_pH TDS Cl F NO, NO, SO PO, ALK cN· NH, TKN TOC CR6
' ClO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH TKN TOC CR6
' ClO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH TKN TOC CR6' ClO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH TKN TOC CR6
' ClO 

nH TnR C:J F NO. NO. ,:,o. PO AI I<" f"'~J- "J..l Tl<"~l Tnf"' f"'R6' C:IO. 

Comments:___________________________________ 
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LDC#: G~JCl@j Validatin Findings Worksheet Page:__ l of __ l 
Initial and Continuing Calibration Calculation Verification Reviewer: cQ 

2nd Reviewer:t>=-

Method: lnorganics, Method ~ C(J).dl-·...._ 
The correlation coefficient (r) for the calibration of f}V) was recalculated.Calibration date: I0/l4.//Q 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found =concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported 	 Acceptable~(9:\(\C.e... 

Type of analysis Analyte Standard Cone. (ug/1) ~t r or r" r or r" (YiN) 


Initial calibration s1 0 0.0002 


s2 0.05 0.0362 0.9993 0.9993 


s3 0.5 0.37870 

s4 1 0.75060 

s5 1.5 1.09760 

AvS 

~ 
s6 2 1.41760 

s7 2.5 1.73660 

fi::vQ(~l'-) -
Calibration verification 	 :::r.CU l, C[?) 'Llb 10q I 


CCu\ '·qo \,C/( LOV IClb 
I 


Calibration verification 

,l_.; CC0Z.-.-	 -1 c91 J__ \t 
Calibration verification 	 j/ ~ 

Comments: Refer to Calibration Verification findings worksheet for l.ist of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results.'----------------------------------------------- 



LDC#: <.__l-t'-f71& VALIDATION FINDINGS WORKSHEET Page:_l_of_\_ 
Level IV Recalculation Worksheet Reviewer: G'<-. 

2nd Reviewer:-~ 

METHOD: lnorganics, Method 6€..e ~vet= 


Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 


%R =Found x 100 Where, Found= concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 

True Found= SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D! x 100 Where, S= Original sample concentration 
(S+D)/2 D= Duplicate sample concentration 

I aecalc111ated eeecaed 

Sample 10 Type of Analysis Element 
Found IS 

(units) 
True I D 
(units) I "'oR/RPD II %R/ RPO I 

Acceptable 
(YiN) 

t.L~ 
Laboratory control sample 

"fOC ~ 
o."':J\ 6.")~ ~~ ctL/ v 

( 

Matrix spike sample (SSR-SR) 

l ~ AvS \\ ,'ILq lllq q~ crs 
Duplicate sample 

\~ Lff+vS 0,~\ o,o-115 J """..../ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated results. 

· TOTCLC.6 



LDC#: G4U1\~ VALIDATION FINDINGS WORKSHEET Page:_'-_ot'__ 

Sample Calculation Verification Reviewer: ~ / 
2nd reviewer: .• 2 

METHOD: lnorganics, Method ---'S"'-'=""E'Q___"--C()~~vVL--"--'==-----

~lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 


Y N N/A Are results within the calibrated range of the instruments? 

Y N N/A Are all detection limits below the CRQL? 


Compound (analyte) results for -~-,---__:_?\':__J~')~----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration =

tbS;~)!Jvo\j 
- 0~) ('"':{L.Ob~) 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample 10 Analvte ( ) ( ) !YIN) 

'-(\ Q\IS (h.trd /q,~) 0.\14 o./l~ 
rf6(_ C%) U/ L..\lo 7,/h j 

. 

Note::______________________________________________ 
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Report# 24471C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MSP016-SD-001 

101 O-MSP016-SD-002 

101 O-MSP016-SD-003 


101 O-MSP016-SD-004-1 

101 O-MSP016-SD-004-2 

101 O-MST053-SD-001 

101 O-MST053-SD-002 

101 O-MST053-RS-001 

101 O-MST053-RS-002 


101 O-MST275B-SD-001 

101 O-MST275B-RS-001 

101 O-MST275B-RS-002 

101 O-MST275A-SD-001 

101 O-MST275A-RS-001 

101 O-MST275A-RS-002 


101 O-MSP016-SD-003DUP 

101 O-MSP016-SD-003MS 


101 O-MSP016-SD-003MSD 


Monsanto, P4 Production LLC 

December21, 2010 


Soil/Sediment 

Wet Chemistry 

Stage 28 


Columbia Analytical Services, Inc. 

K1 011005 

Collection Date Laboratory Sample Identification 

09/30/10 K1 011005-003 

09/30/10 K1 011005-004 

09/30/10 K1 011005-005 

09/30/10 K1 011005-006 

09/30/10 K1011005-007 

10/03/10 K1 011005-010 

10/03/10 K1 011005-011 

10/03/10 K1 011005-012 

10/03/10 K1 011005-013 

10/01/10 K1 011005-016 

10/01/10 K1 011005-017 

10/01/10 K1 011005-018 

10/01/10 K1 011005-021 

10/01/10 K1 011005-022 

10/01/10 K1 011005-023 

09/30/10 K1011005-005DUP 

09/30/10 K1011005-005MS 

09/30/10 K1 011 005-005MSD 


1 
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Introduction 

This data review covers 6 soil samples and 12 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the 
Methods noted below: 

• 	 Method 821 /R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the .purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank· 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 

4 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration: Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary- SDG K1 011005 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1011005 

No Sample Data Qualified in this SDG 

6 
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LDC#: 24471C6 VALIDATION COMPLETENESS WORKSHEET Date: I'Z:l)-[0 
SDG #: K1 011005 Level Ill Page:-l-of_l_ 
Laboratory: Columbia Analytical Services Reviewer:~ 

2nd Reviewer:______L 

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100), TOC (Walkley/Biackl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 


I I lialidaticc A[ea I I Ccmmects 	 I 
I. Technical holding times A Sampling dates: r:rf-:o - t0/3/10 


IIa. Initial calibration 
 A 
lib. Calibration verification A 

Ill. Blanks 
 -A 
IV Matrix Spike/Matrix Spike Duplicates ~ r<\")(0 

v Duplicates Pt OJ/ 


VI. Laboratory control samples 	 f\ Lee:.; 
VII. Sample result verification 	 N 

f-1VIII. Overall assessment of data 

IX. Field duplicates 	 f\ 
y ~;oo-< h tv 

Note: 	 A = Acceptable ND = No compounds detected D = Duplicate 

N = Not provided/applicable R = Rinsate TB = Trip blank 

SW = See worksheet FB = Field blank · EB = Equipment blank 


Validated Samples: 

1 1010-MSP016-SD-001 ')~ 11 101 O-MST275B-RS-001 ') 21 \?\25 31 


2 101 O-MSP016-SD-002 12 1010-MST275B-RS-002 22 32
l 
3 101 O-MSP016-SD-003 13 1010-MST275A-SD-001 ')d 23 33 


4 101 O-MSP016-SD-004-1 14 1 010-MST275A-RS-001 <; 24 34 


5 101 O-MSP016-SD-004-2 15 1010-MST275A-RS-002 J.._ 25 35 


6 101 O-MST053-SD-001 16 1010-MSP016-SD-003DU~ 26 36 


7 101 O-MST053-SD-002 17 37
.... v 	 27l'f\5 
8 101 O-MST053-RS-001 s 18 (l\')\) ..is 	 38' 

. 	 9 101 O-MST053-RS-002 ~/ 19 29 39 

10 101 O-MST275B-SD-001 t;.Pd 20 30 40 

Notes:______________________________________________________________________ 

24471C6W.wpd 



LDC# ~t\c..b VALIDATION FINDINGS WORKSHEET Page:_lot_l_ 

Sample Specific Analysis Reference Reviewer: cr?
2nd reviewer: ~ 

All circled methods are applicable to each sample. 

~ .In Matrix_ ~ 

I-\) pH TDS Cl F NO, NO, SO, PO ALK CN' NH, TKN ~R"' CIO~~] 
~ 

l~~ IIJ, ~ pH TDS Cl F NO, NO, SO, PO ALK CN' NH TKN TOC CR6
• CIO, '7'>"-,.'J) 

Qc\h- Jcl, pH TDS Cl F NO NO, SO PO ALK CN' NH TKN TOC CR'• CIO fv'S) 
L-\-b pH TDS Cl F NO, NO SO PO ALK cN· NH TKN (Tc)Q CR6

• CIO 

pH TDS Cl F NO, NO:c SO-c PO ALK cN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR6
• CIO 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOC CR6
• CIO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO SO PO ALK CN· NH TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO,_ PO, ALK CN' NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO, PO, ALK CN· NH TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH;, TKN TOC CR6
• CIO, 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOC CR'• CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'• CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN' NH, TKN TOC CR6
• CIO 

pH . TDS Cl F NO, NO, SO PO ALK CN· NH TKN TOC CR6
' CIO 

pH TDS Cl F NO NO SO PO ALK CN· NH3 TKN TOC CR6• CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'• CIO, 

pH TDS Cl F NO, N07 SO PO ALK CN' NH, TKN TOC CR6• CIO, 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NQ,_ NO,_ SO PO_._ ALK CN· NH,_ TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOC CR6
• CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'• CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR6
• CIO.

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NO NO SO PO ALK CN· NH,_ TKN TOC CR'' CIO 

pH TDS Cl F NO NO SO, PO,_ ALK CN· NH, TKN TOC CR" CIO 

PH TDS Cl F NO,_ NO, SO, PO ALK CN' NH, TKN TOC CR'• CIO'

ni-l Tn<; r.t I= Nn Nn <:n Pn A/ l< r."· W-l Tl<" Tnf" _CB'' ...CIO. 

Comments:___________________________________ 
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Report# 2447106 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011006 

Sample Identification Collection Date Laboratory Sample Identification 
101 O-MST277 A-SD-001 10/03/10 K1 011006-001 

101 O-MST277 A-RS-001 10/03/10 K1 011006-002 

101 O-MST277 A-RS-002 10/03/10 K1011006-003 

101 O-MST277B-SD-001 10/03/10 K1011006-004 

101 O-MST277B-RS-001 10/03/10 K1011006-005 

101 O-MST277B-RS-002 10/03/10 K1 011006-006 

101 O-MST066-SD-OO1-1 10/03/10 K1 011006-011 

101 O-MST066-SD-001-2 10/03/10 K1 011006-012 

101 O-MST066-RS-OO1-1 10/03/10 K1 011006-013 

101 O-MST066-RS-001-2 10/03/10 K1011006-014 

101 0-M ST066-RS-002 10/03/10 K1 011006-015 


101 O-MST066-RS-002DUP 10/03/10 K1 011 006-015DUP 


1 
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Introduction 

This data review covers 8 soil samples and 4 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the 
Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory natyre. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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I( a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination (f) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG K1011006 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1011006 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1 011006 

No Sample Data Qualified in this SDG 

6 
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LDC #: 2447106 VALIDATION COMPLETENESS WORKSHEET Date:I'2.;- f?,-lo 
SDG #: K1011006 Level Ill Page:~ofL 
Laboratory: Columbia Analytical Services Reviewer: cSL-

2nd Reviewer: ,..._.,

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100). TOG (Walklev/Biackl 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation ~rea I I Comments I 
I. Technical holding times A Sampling dates: IOI~IC) 

IIa. Initial calibration 0 
lib. Calibration verification Pr 
Ill. Blanks r.;. 
IV 

v 

Matrix Soike/Mati-ix Soike Duplicates 

Duplicates 

f\ 
~ 

r<\S/0 
OL-0 

CSDG~ KtO.I \~) 

VI. Laboratory control samples A L-C5 
VII. Sample result verification N 

VIII. Overall assessment of data , n. 
IX. Field duplicates N 
y .,;, nk 

Note: 	 A= Acceptable ND = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: s:ti\~ Iso\\ 
=~<:..1 1010-MST277A-SD-001 .:..eQ 11 101 O-MST066-RS-002 .::., 21 	 31 , 

2 101 O-MST277 A-RS-001 ") 12 101 O-MST066-RS-002DUP.C, 22 32 

3 101 O-MST277 A-RS-002 J__ 13 23 33 

4 1010-MST277B-SD-001 ')~ 14 24 34 

"-,I5 1010-MST277B-RS-001 15 25 	 35 

,_j___6 101 O-MST277B-RS-002 16 26 36 

7 1010-MST066-SD-001-1 l..,ecl. 17 27 37 

8 101 O-MST066-SD-001-2 j/ 18 28 38 

9 1010-MST066-RS-001-1 'S 19 29 39 

10 101 O-MST066-RS-001-2 '-, 20 30 40 

Notes:--------------------------------------------------------~------------
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VALIDATION FINDINGS WORKSHEET Page:_!ot_l_ 

Sample Specific Analysis Reference Reviewer: cfZ: 
2nd reviewer: \J'.,.../"' 

All circled methods are applicable to each sample. 

'ID Matrix_ Param<>ter 

I,Y 1~ pH TDS Cl F NO, NO, SO, PO, ALK eN- NH, TKN ~ CR5
• CIO, tB J'S ) 

7. ,ri, s J} -\\ pH TDS CJ F NO, NO, SO, PO, ALK eN- NH, TKN ~ CR5
• CIO, 

I -
pH TDS Cl F NO, NO, SO PO ALK CN- NH TKN TOG CR"• CIO 

Q__-. t'I.- pH TDS Cl F NO, NO, SO PO ALK CN' NH TKN (TC}Q CR5
• CIO 

pH TDS Cl F NO_, NO,_ SO.,_ PO, ALK CN' NH, TKN TOG CR5
' CIO 

pH TDS CJ F NO, NO, SO, PO, ALK CN' NH, TKN TOG CR5
• CIO 

pH TDS CJ F NO, NO, SO PO, ALK eN· NH, TKN TOC CR5
• CJO, 

pH TDS CJ F NO, NO, SO PO ALK eN- NH, TKN TOG CR'• CJO, 

pH TDS Cl F NO, NO SO PO ALK eN· NH, TKN TOG CR5
• CIO 

pH TDS CJ F NO, NO,_ SO.,_ PQ_, ALK eN- NH, TKN TOG CR5
' CJO 

pH TDS Cl F NO, NO, SO, PO, ALK eN· NH, TKN TOG CR'• CJO 

pH TDS Cl F NO, NO, SO PO ALK eN- NH TKN TOG CR5
• CJO 

pH TDS CJ F NO, NO, SO, PO ALK CN' NH, TKN TOC CR5
' CJO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'' CIO, 

pH TDS CJ F NO, NO, SO, PO ALK CN- NH, TKN TOG CR5' CIO 

pH TDS CJ F NO, NO, SO, PO ALK CN' NH, TKN TOC CR5
' CJO 

pH TDS Cl F NO, NO SO PO ALK CN- NH, TKN TOC CR5
' CIO 

pH TDS CJ F NO, NO, SO PO, ALK CN- NH3 TKN TOC CR5
' CJO, 

pH TDS Cl F NO, NO, SO, PO ALK CN- NH, TKN TOC CR5
' CIO, 

pH TDS CJ F NO, NO, SO, PO ALK CN- NH, TKN TOC CR5' CJO, 

_pH TDS Cl F NO, NO SO PO ALK CN· NH, TKN TOC CR5
' CIO 

pH TDS CJ F NO, NO, SO PO, ALK CN· NH, TKN TOC CR5
' CJO 

pH TDS Cl F NO, NO, SO PO, ALK CN' NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN' NH, TKN TOC CR5
' CIO 

pH TDS CJ F NO, NO, SO PO ALK CN- NH, TKN TOC CR5
' CIO, 

pH TDS CJ F NO, NO, SO PO ALK CN' NH TKN TOC CR6
' CIO 

pH TDS CJ F NO NO SO PO ALK CN· NH TKN TOC CR5' CJO 

pH TDS CJ F NO NO SO PO ALK CN' NH TKN TOG CR5' CIO 

nH Tn"' r.l f' Nn_ Nn "'n Pn AI k' r.M- MH Tk'~l Tnr. r.R5' r.1n 

Comments:___________________________________ 
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Report# 24471 E6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: December 21, 2010 

Matrix: Soil/Sediment 

·Parameters: Wet Chemistry 

Validation Level: Stage 2B 

Laboratory: Columbia Analytical Services, Inc. 

Sample Delivery Group (SDG): K1 011007 

Sample Identification Collection Date Laboratory Sample Identification 
101 O-MST067-SD-001-1 10/03/10 K1011007-001 

101 O-MST067 -RS-00 1-1 10/03/10 K1011007-002 

101 O-MST067 -RS-002 10/03/10 K1011007-003 

101 O-MST131-SD-001 10/02/10 K1011007-006 

101 O-MST131-SD-002 10/02/10 K1011007-007 

1 010-MST131-RS-001 10/02/10 K1011007-008 

101 O-MST131-RS-002 10/02/10 K1 011007-009 


101 O-MST274A-SD-001 10/02/10 K1011007-012 

101 O-MST274A-RS-001 10/02/10 K1011007-013 

101 O-MST27 4A-RS-002 10/02/10 K1011007-014 

101 O-MST27 4B-S D-00 1 10/02/10 K1011007-017 

101 O-MST274B-RS-001 10/02/10 K1011007-018 

101 O-MST2748-RS-002 10/02/10 K1011007-019 


101 O-MST131-SD-002DUP 10/02/10 K1011007-007DUP 
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Introduction 

This data review covers 8 soil samples and 6 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the 
Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. · 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample PreseNation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG K1011007 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1 011007 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1011007 

No Sample Data Qualified in this SDG 
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LDC #: 24471 E6 VALIDATION COMPLETENESS WORKSHEET Date: 17.dl-tb 
SDG #: K1 011007 Level Ill Page:~dt-
Laboratory: Columbia Analytical Services Reviewer: 

2nd Reviewer: '- 

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100), TOC (Walkley/Biack) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

,..
Ar"" 

.(:::1 	 {of '7_:--z,J{()I. Technical holdinQ times Samolino dates: 


II a. Initial calibration A 

lib. Calibration verification 0 

Ill. Blanks f'l-

IV Matrix Spike/Matrix Spike Duplicates til+ ~vL «D CCbC\-c\ T~t\ 

v Duplicates P\ Oro ../ 


VI. Laboratory control samples 	 A-· LL\ 
VII. Sample result verification 	 N 

VIII. Overall assessment of data .f\ 
IX. Field duplicates 	 Ill; 

IV
X F;~trl hlonk< 

Note: 	 A= Acceptable NO = No compourids detected 0 = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: c:::f'd \{'('IU\"' ISo: I 
1 1010-MST067-SD-001-1 <;eel 11 1010-MST274B-SD-001 <:;epj 21 <?fu5 31 


2 101 O-MST067 -RS-001-1 5 12 1010-MST274B-RS-001 <(, 22 32 


J..... 	 \L- 233 101 O-MST067 -RS-002 13 101 O-MST27 48-RS-002 33 


4 1010-MST131-SD-001 <.e.vl 14 101 O-MST131-SD-002DUP 'f?. ~4 34 


5 1010-MST131-SD-002 ~ 15 25 35 


6 101 O-MST131-RS-001 16 26 36
"' 
7 1010-MST131-RS-002 ~ 17 27 37 


8 1010-MST274A-SD-001 ~ 18 28 38 


9 101 O-MST274A-RS-001 ..:, 19 29 39 


10 101 O-MST27 4A-RS-002 ~ 20 30 40 


Notes:_________________________________ 
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LDC# ~1~~ VALIDATION FINDINGS WORKSHEET Page:_!ot_l_ 
Sample Specific Analysis Reference Reviewer: cr2

2nd reviewer: ~ 
All circled methods are applicable to each sample. 

,,, In"' "'"'' 
\L.J':>'b\ pH TDS e1 F NO, NO, SO, PO ALK eN· NH, TKN TOG eR6

' e10, fA\131.. 
l-1~ pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN ~ CR6' CIO, ...______,. .,__., 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH TKN TOG CR" e10 

QC\V\ pH TDS Cl F NO, NO, SO PO, ALK eN· NH TKN ~ eR6
' CIO 

pH TDS Cl F NO NO SO PO.._ ALK eN· NH, TKN TOG CR6
' CIO, 

_pH TDS Cl F NQ, NO, SO.._ PO ALK eN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO, PO, ALK eN· NH, TKN TOC eR6
' e10, 

pH TDS e1 F NO, NO, SO PO, ALK eN· NH, TKN TOG CR'' CIO, 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOC CR6
' CIO 

_pH TDS Cl F NO NO SO PO ALK eN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO, PO ALK eN· NH, TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO, PO ALK eN· NH TKN TOC CR6
' CIO 

pH TDS Cl F N(), NO, SO, P04 ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS el F NO, NO, SO PO ALK eN· NH, TKN TOC CR'' e10 

pH TDS Cl F NO, NO, SO, PO ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS el F NO, NO, SO, PO ALK CN· NH, TKN TOe CR6
' CIO 

pH TDS e1 F NO, NO, SO PO ALK eN· NH, TKN TOC eR6
' CIO 

PH TDS Cl F NQ,_ NO, SO PO" ALK eN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOC CR'' CIO, 

. pH TDS e1 F NO, NO SO PO ALK eN· NH, TKN TOC CR'' CIO 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NO,NO, SO PO, ALK CN· NH, TKN TOC. CR'' CIO, 

pH TDS e1 F NO, NO, SO PO, ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR" CIO, 

pH TDS e1 F No, NO, SO, PO ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS el F NO NO SO PO ALK eN· NH TKN TOe CR'• CIO 

pH TDS e1 F NO NO SO PO ALK CN· NH TKN TOC CR6
' CIO 

nH Tn" r.l F Nn. Nn "n Pn AI I< r."- M-! Ti<~l Tnr. r.R6' r.1n 

Comments:___________________________________ 
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Report# 24471 F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST093A-SD-001-1 

101 O-MST093A-SD-001-2 

101 O-MST093A-RS-001-1 

101 O-MST093A-RS-001-2 

101 O-MST093A-RS-002-1 

101 O-MST093A-RS-002-2 

101 O-MST0938-SD-001 

101 O-MST0938-RS-001 

101 O-MST093B-RS-002 

101 O-MST095-SD-001 

101 O-MST095-RS-001 

101 O-MST095-RS-002 

101 O-MST089-SD-001 

101 O-MST089-RS-001 

101 O-MST089-RS-002 

101 O-MST092-SD-001 

101 O-MST092-RS-001 

101 O-MST092-RS-002 


101 O-MST092-RS-001 DUP 


Monsanto, P4 Production LLC 

December 21, 2010 

Soil/Sediment 

Wet Chemistry 

Stage 28 


Columbia Analytical Services, Inc. 

K1 011129 

Collection Date Laboratory Sample Identification 

10/04/10 K1 011129-001 

10/04/10 K1 011129-002 

10/04/10 K1011129-003 

10/04/10 K1 011129-004 

10/04/10 K1 011129-005 

10/04/10 K1 011129-006 

10/04/10 K1 011129-007 

10/04/10 K1 011129-008 

10/04/10 K1 011129-009 

10/04/10 K1011129-010 

10/04/10 K1 011129-011 

10/04/10 K1011129-012 

10/05/10 K1011129-013 

10/05/10 K1011129-014 

10/05/10 K1011129-015 

10/04/10 K1011129-016 

10/04/10 K1011129-017 

10/04/10 K1011129-018 

10/04/10 K1 011129-017DUP 


1 
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Introduction 

This data review covers 13 soil samples and 6 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the 
Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total· 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelin_es for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with fulf 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination (r) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. · 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative· 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1011129 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1 011129 

No Sample Data Qualified in this SDG 
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LDC #: 24471 F6 VALIDATION COMPLETENESS WORKSHEET DatJ: '2;-l~ 
SDG#: K1011129 Level Ill Page:~of~ 
Laboratory: Columbia Analytical Services Reviewer: (f'Z._ 

2nd Reviewer: I ,.._.._..

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100). TOC (Walkley/Biack) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I I I 	 I
Yalidaticn Aiea 	 Comments 

I. Technical holding times f. Sampling dates: lO/~S/10 

IIa. Initial calibration ~ 


lib. Calibration verification A 

Ill. Blanks -A 

IV Matrix Spike/Matrix Spike Duplicates f\ r<\510 CS06 t l"tO~\r,O) 


v Duplicates 	 A (i)J() 

VI. Laboratory control samples 	 A LC·s 
VII. Samole result verification 	 N 

VIII. Overall assessment of data fl 
IX. Field duplicates /{I

IV 
X ~'olrl hi' nk 

Note: 	 A =Acceptable NO = No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW =See worksheet F~ ~Field blank EB = Equipment blank 

Validated Samples: ~\.~ /::0 1 

1 101 O-MST093A-SD-001-1"i''O 11 101 O-MST095-RS-001 <; 21 31 


2 1010-MST093A-SD-001-2 ~ 12 101 O-MST095-RS-002 , \ 22 32 


3 1010-MST093A-RS-001-1 C; 13 1010-MST089-SD-001 <,eq 23 33 


4 101 O-MST093A-RS-001-2 14 101 O-MST089-RS-001 ", 24 34 


..J_5 101 O-MST093A-RS-002-1 15 101 O-MST089-RS-002 25 	 35 

6 1010-MST093A-RS-002-2 ..,[/ 16 1010-MST092-SD-001 ~eel 26 	 36 

.c.7 1010-MST093B-SD-001 ~ 17 101 O-MST092-RS-001 27 37 


8 101 O-MST093B-RS-001 ':l 18 101 O-MST092-RS-002 28 38 


9 101 O-MST093B-RS-002 ~t 19 101 O-MST092-RS-001 DUPo/ 29 39 


10 101 O-MST095-SD-001 ~ 20 30 40 


Notes:_________________________________ 

24471F6W.wpd 



VALIDATION FINDINGS WORKSHEET Page:_!of_\_ 

Sample Specific Analysis Reference Reviewer: 
2nd reviewer: 

cr.?
I~ 

All circled methods are applicable to each sample. 

Mof,·tn 

Ill. 11\ ), \~ \b pH TDS Cl F NO, NO, SO PO ALK CN- NH TKN TOC CR6' CIO (tv._?:;; 
~- \ 1) pH TDS Cl F NO, NO, SO PO ALK eN- NH, TKN~ CR'' CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN- NH, TKN :ro-c; CR'' CIO 

GC~ pH TDS Cl F NO, NO, SO PO, ALK eN- NH, TKN TOC CR'' CIO, 

L---ll:i 	 pH TDS Cl F NO, NO SO PO ALK CN- NH TKN {c)C) CR'' CIO, ({-j_v') 
pH TDS Cl F NO_, NQ, SO PO ALK CN- Nl:b TKN TOG CR'' e10 

pH TDS Cl F NO, NO, SO, PO ALK eN- NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO, PO ALK CN- NH, TKN TOG CR'' CIO 

pH. TDS Cl F NO, NO, SO PO, ALK eN- NH, TKN TOG CR'' eJO 

_pH TDS Cl F NO NO, SO PO ALK eN- NH TKN TOG CR'' e10 

pH TDS Cl F NO, NO, SO, PO ALK eN- NH, TKN TOG CR'' e10, 

pH TDS Cl F NO, NO, SO, PO ALK eN- NH, TKN TOG CR'' CIO, 

pH TDS Cl F NO,_ NO,_ SO PO, ALK CN- Nlj, TKN TOG CR'' e10 

pH TDS Cl F NO, NO, SO PO, ALK eN- NH, TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN- NH, TKN TOG CR6
' e10 

pH TDS Cl F NO, NO, SO PO ALK eN- NH, TKN TOG CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOG CR'' CIO 

_pH TDS Cl F NO, NO_,_ SO, PO ALK eN- NH,_ TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO PO, ALK eN- NH, TKN TOG eR'' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN- NH, TKN TOG CR6• e10 

pH TDS Cl F NO NO, SO PO ALK eN- NH, TKN TOG CR6' CIO 

pH TDS Cl F NO, NO, SO, PO ALK CN· NH, TKN TOG eR6
' e10 

pH TDS Cl F NO, NO, SO, PO, ALK eN- NH, TKN TOG CR6' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK eN- NH, TKN TOG eR'' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN- NH, TKN TOG CR6' CIO 

pH TDS Cl F NO NO SO PO ALK eN- NH TKN TOG CR6
' CIO 

pH TDS Cl F NO NO SO PO ALK CN· NH TKN TOC CR6' CIO 

nH TnS r.J F NCL Nr>. Sf> PI> AI I( r.N· NH TI<N Tr>r. r.R6' r.lfl 


Comments:___________________________________ 
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Report# 24471 G6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
101 O-MST272-SD-001 

101 O-MST272-RS-001 

101 O-MST272-RS-002 

101 O-MST273-SD-001 

101 O-MST273-RS-001 

101 O-MST273-RS-002 


101 O-MST272-SD-001 MS 

101 O-MST272-SD-001 MSD 

101 O-MST272-SD-001 DUP 


Monsanto, P4 Production LLC 

December 21, 2010 

Soil/Sediment 

Wet Chemistry 

Stage 2B 

Columbia Analytical Services, Inc. 

K1 011130 

Collection Date Laboratory Sample Identification 

10/05/10 K1 011130-001 

10/05/10 K1 011130-002 

10/05/10 K1 011130-003 

10/05/10 K1 011130-004 

10/05/10 K1 011130-005 

10/05/10 K1 011130-006 

10/05/10 K1 011130-001 MS 

10/05/10 K1 011130-001 MSD 

10/05/10 K1 011130-001DUP 
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Introduction 

This data review covers 4 soil samples and 5 sediment samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analysis was performed per the 
Methods noted below: 

• 	 Method 821/R-91-1 00 for Acid Volatile Sulfide and Walkley/Biack Method for Total 
Organic Carbon. 

This review follows the specific guidance specified in the Supplemental Sediment and 
Riparian Soil, Field Sampling Plan and Quality Assurance Project Plan (MWH, 201 0) using 
the intent of the USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (October 2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol} or A {advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the· 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Duplicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 5 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

The absolute value of the contaminant concentrations found in the initial, continuing and· 
preparation blanks were less than the reporting limit (RL). 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within QC limits of 80-120% were within 
QC limits of 20% . 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of <20% for water or< 35% 
for sediment or soil. For low level results, <5 x RL, a difference of <1 x RL is allowed for 
water and <2 x RL for sediments or soils. 

4 
V:\LOGIN\MWH\Monsanto\24471G6_mw3.doc 



VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% sediments or soils). 

VII. Field Duplicates 

Field duplicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the duplicate samples is used as the final value for the field 
location. Results of field duplicate samples or other project samples were not qualified 
based on the precision of field duplicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG K1011130 

No Sample Data Qualified in this SDG 

6 
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LDC #: 24471 G6 VALIDATION COMPLETENESS WORKSHEET Date:IZrl')-'10 

SDG #: K1011130 Level Ill Page:_\_ofL 
Laboratory: Columbia Analytical Services Reviewer:~ _ 

2nd Reviewer:~ 

METHOD: (Analyte) Acid Volatile Sulfide (Method 821/R-91-100), TOG (Walkley/Biack) 

The samples listed below were reviewed for each of the following validation areas_ Validation findings are noted in attached 
validation findings worksheets_ 

I I llalidaticc A[ea I I Ccmmeots 	 I 
L Technical holding times A Sampling dates: 10/C)//T) d 

IIa. Initial calibration A 
Jib. Calibration verification A 
IlL Blanks .A 

IV Matrix Spike/Matrix Spike Duplicates .fT ('()<;/0 
v Duplicates A Ow 

VL Laboratory control samples A L-C5 
VIL Sample result verification N 

.p,VIIL Overall assessment of data 

(1/
IX. Field duplicates 

(Vy I~~ '" h~< 

Note: 	 A = Acceptable NO = No compounds detected D = Duplicate 
N -= Not provided/applicable R = Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 	 ')a,'~PrJ\~ I 
1 -sill1010-MST272-SD-001 11 21 @Q?:)) 31 

2 

3 

4 

5 

6 

1010-MST272-RS-001 

101 O-MST272-RS-002 

101 O-MST273-SD-001 

101 O-MST273-RS-001 

101 O-MST273-RS-002 

') 

j_ 

', ef,j 

"J 
J._ 

12 

13 

14 

15 

16 

22 

23 

24 

25 

26 

32 

33 

34 

35 

36 

7 1010-MST272-SD-001MS ~ 17 27 37 

8 101 O-MST272-SD-001 MSD 18 . 28 38 

9 101 O-MST272-SD-001 DUP v 19 29 39 

10 20 30 40 

Notes:_________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_!ot_l_ 

Sample Specific Analysis Reference Reviewer: a?- / 
2nd reviewer:__,v==---'----

All circled methods are applicable to each sample. 

pH TDS Cl F NO NO SO PO ALK eN· NH TKN YfoO CR'' CIO _(i!)S) 
pH TDS Cl F N03 NO, SO PO ALK eN· NH, TKN {ck;J CR'• CIO .___... 
pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOG CR'• CIO, 

pH TDS Cl F NO, NO, SO, PO, ALK eN· NH, TKN TOG CR6
' CIO, f!V'))_ 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOG CR6
• CIO, {.t:)V:<;}_ 

pH TDS Cl F NO, NO SO PO, ALK eN· NH TKN {c;C) CR6
• CIO, (]J_f$)-pH TDS Cl F NO,_ NO SO PO ALK eN· NH_a TKN TOG CR6
' CIO 

pH TDS Cl F NO,_ NO, SO, PO ALK eN· Nfi1 TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO, PO, ALK eN· NH, TKN TOG CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NQ,_ NQ, SO, PO ALK eN· NH, TKN TOG CR'' CIO, 

pH TDS Cl F NO, NO, SO, PO ALK eN· NH, TKN TOG CR'' CIO 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO,_ NO:c SO PO, ALK eN· NH, TKN TOG CR'' CIO, 

_pH TDS Cl F NO, NO,_ SO PO ALK eN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK eN· NH, TKN TOG CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR6
' CIO, 

pH TDS Cl F NO, NO, SO PO ALK eN· NH, TKN TOC CR6
' CIO 

pH TDS Cl F NO NO SO PO ALK CN· NH TKN TOC CR6
' CIO 

pH TDS Cl F N03 _ N02 SO PO, ALK CN· NH3_ TKN TOC CR6
' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOG CR6
' CIO, 

oH TDS Cl F NO NO SQ, PO ALK CN· NH TKN TOC CR"' CIO 

_pH TDS Cl F NO NO_,_ SO_, PO, ALK CN· NH,_ TKN TOC CR6
' CIO, 

_pH TDS Cl F NQ3_ N0_2_ SO, PO, ALK CN· NH,_ TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO, ALK CN· NH, TKN TOG CR6
' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR'' CIO 

pH TDS Cl F NO, NO, SO PO ALK CN· NH, TKN TOC CR6
• CIO, 

nH Tns r.1 F Nn. NO. SO. PO. AI K r.N· NH. TKN Trir. r.R6' r.1n 

Comments:___________________________________ 
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Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste . 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas , Inc. August 6, 2012 
2890 East Cottonwood Parkway Suite 300 
Salt Lake City, UT 84121 
ATTN : Ms. Betty VanPelt 

SUBJECT: Monsanto, P4 Production LLC , Data Verification 

Dear Ms. VanPelt , 

Enclosed are the final verification reports for the fractions listed below. These SDGs 
were received on July 18th & 19th, 2012 . Attachment 1 is a summary of the samples 
that were reviewed for each analysis . 

LDC Project# 28023: 

SDG# 	 Fraction 

304605 Gross Alpha & Gross Beta, Gas Flow 

L12050376 , L12050377, L12050381 Proportional Counting System, Metals, Wet 

L12050384, L12050425 , L12050426 Chemistry 

L12050491 , L12050495 , L12050563 

L12050573, L12050574 , L12050575 

L12050576 , L12050490 


The data verification was performed under Stage 2B & 4 guidel ines. The analyses were 
validated using the following documents, as applicable to each method : 

• 	 Data Validation Technical Memorandum , MWH 2009 , to the project SAP, 
April 2004 

• 	 USEPA Contract Laboratory Program National Functional Giodelines for 
Inorganic Data Review, October 2004, as applicable to the method stated 
above 

• 	 QAPP Addendum , MWH 2009 , to the project SAP, April 2004 

• 	 EPA SW 846 , Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II , September 1994; 
update liB , January 1995; update Ill, December 1996; update lilA, April 
1998; IIIB , November 2004 ; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~ 

Erlinda T. Rauto 
Operations Manager/Senior Chemist 

http:www.lab-data.com
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R1 -Added 0 0 Pages-DL Attachment 1 

LDC #28023 (MWH Americas, Inc.-Walnut Creek I Monsanto,P4 Production LLC) Project #1010076.011601 

(3) (3) (5) (6) (14) (3) (6) N03/ Diss Gross 
DATE DATE Cd Se Metals Metals Metals Metals Metals Metals Hg Alk Cl so. N02-N Hard TDS TSS a&l3 

DC SDG# REC'D DUE (6020) (6020) (6020) (60108) (60108) (6020A) (60108) (6020) (7470A) (310.2) (300.0) (300.0) (353.2) (23408) (160.1) (160.2) (900 .0) 

Matrix: Water/Sediment w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 304605 07/18/12 08/08/12 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 0 

B L1 2050376 07/18/12 08/08/12 - - - - 2 0 2 0 2 0 - - - - 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 - -

c L12050377 07/18/12 08/08/12 - - - - 2 0 - - - - - - - - - - - - - - - - 2 0 - - - - 2 0 - - - -

D L1 2050381 07/18/12 08/08/1 2 8 0 8 0 - - - - - - - - 8 0 - - - - - - - - 8 0 - - 8 0 8 0 - - - -

E L12050384 07/18/12 08/08/12 - - - - 3 0 - - - - - - - - - - - - - - - - 3 0 - - - - 3 0 - - - -

F L1 2050425 07/18/12 08/08/12 - - - - 3 0 - - - - - - - - - - - - - - - - 3 0 - - - - 3 0 - - - -

G L1 2050426 07/18/12 08/08/12 8 0 8 0 - - - - - - - - 8 0 - - - - - - - - 8 0 - - 6 0 8 0 - - - -

G L12050426 07/18/12 08/08/12 - - - - - - - - - - - - - - - - - - - - - - - - - - 2 0 - - - - - -

H L12050491 07/18/12 08/08/12 - - - - 13 0 - - - - - - - - - - - - - - - - 8 0 - - - - 8 0 - - - -

H L12050491 07/18/12 08/08/12 - - - - - - - - - - - - - - - - - - - - - - 7 0 - - - - 7 0 - - - -

I L12050495 07/18/12 08/08/12 - - - - 1 0 - - - - - - - - - - - - - - - - 1 0 - - - - 1 0 - - - -

J L12050563 07/18/12 08/08/12 - - - - - - 2 0 - - - - 2 0 2 0 - - 2 0 2 0 2 0 2 0 2 0 2 0 2 0 - -

K L12050573 07/18/12 08/08/12 - - - - 10 0 - - - - - - - - - - - - - - - - 10 0 - - - - 10 0 - - - - ! 

L L12050574 07/18/12 08/08/12 - - - - 5 0 - - - - - - - - - - - - - - - - 5 0 - - - - 5 0 - - - -

M L12050575 07/18/12 08/08/12 - - - - 5 0 - - - - - - - - - - - - - - - - 5 0 - - - - 5 0 - - - -

N L12050576 07/18/12 08/08/12 - - - - 2 0 - - - - - - - - - - - - - - - - 2 0 - - - - 2 0 - - - -

0 L1 2050490 07/19/12 08/08/12 17 0 17 0 - - - - - - - - 17 0 - - - - - - - - 21 0 - - 21 0 21 0 - - - -

0 L12050490 07/19/12 08/08/12 4 0 4 0 - - - - - - - - 4 0 - - - - - - - - - - - - - - - - - - - -

a tal AILR 37 0 37 0 44 0 4 0 2 0 2 0 39 0 2 0 2 0 4 0 4 0 87 0 4 0 41 0 87 0 4 0 2 40 



Report# 28023A22 

Data Validation Company Name 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: August 3, 2012 

Matrix: Water 

Parameters: Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: Stage 4 

Laboratory: GEL Laboratories, LLC 

Sample Delivery Group (SDG): 304605 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMPW019-1-U 5/16/12 304605001 
1205GWMPW019-2-U 5/16/12 304605002 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Methods noted below: 

• SW 846 Method 9310/EPA Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A 	 Indicates the finding is based upon technical validation criteria. 

P 	 Indicates the finding is related to a protocol/contractual deviation. 

2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method
8 Continuing Calibration Verification 
9 - not applicable to this method 
10 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
24 Result is less than the MDC 
25 Result is less than two times the error 

3 

V:\LOGIN\MWH\Monsanto\28023A22_MW4.doc 



I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
X Signatures on chain(s) and all samples accounted for 
X Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of two groundwater samples were collected on May 26, 2012 in preserved containers. 
Samples were shipped and arrived at the laboratory on May 17, 2012. Sample chain-of
custody and laboratory receipt documentation appear intact. The samples were analyzed 
within the 6-month holding time on May 29, 2012, 13 days from collection to analysis. 

II. 	 Instrument Calibration 
X Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
X Confirm matrix used in geometry standard 

_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_X_ Background checks performed at the time of initial calibration 
_X_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed} 

X Certificates for NBS- or NIST-traceable standards 
X Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
_NA_ Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly} background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_X_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
X Confirm all samples less than MDC are qualified not detected (U) 
X Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

Sample results that were reported as values less than the MDC were qualified as not 
detected at the MDC (flagged U). Sample results that were less than two times the error 
were qualified as not detected at the MDC (flagged U) or qualified as not detected at the 
reported concentration (flagged U). The following results were qualified: 

Data 
Field Sample Laboratory Result MDC Validation 
Identification Sample ID Parameter (pCi/L) (pCi/L) 2*Error Result 

1205GWMPW019-1-U 304605001 Gross Alpha 5.97 3.84 3.72 5.97U 
1205GWMPW019-2-U 304605002 Gross Alpha 5.16 3.03 3.04 5.16U 
1205GWMPW019-2-U 304605002 Gross Beta 6.05 4.60 3.15 6.05U 

Reason 

Code 


25 

25 

25 
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V. Blanks 
X 	 Confirm method blank results < MDC 


If method blank result is ~ MDC: 

If sample result is > 5X the concentration of the method blank, then no action. 

If sample result is :::; 5X the concentration of the method blank, then U at detected value. 


Gross Alpha and Gross Beta were not detected in the method blank above their MDCs. 

VI. Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

X Confirm that the DER:::; 1.42 or RPD :::; 20 


Where the duplicate (or replicate) error ratio (DER) = 

I([Sample] - [Duplicate]) I 


112([2 sigma error
2 
sample] + [2 sigma error

2 
DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) ~ 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if> ± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

The DUP results were within all required criteria. 

VII. Laboratory Control Samples 
X Must be analyzed for each batch or for every 20 samples 

X Compare %R for Gross Alpha with lab control limits (75-125%) 

X Compare %R for Gross Beta with lab control limits (75-125%) 


Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 

X Compare %R for Gross Alpha with lab control limits (65-135%) 

X Compare %R for Gross Beta with lab control limits (65-135%) 


Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 
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Summary of Qualified Data: 
--, 

Field Sample Laboratory Result Data Validation Reason 
Identification Sample ID Parameter (pCi/L) Result/Flag AorP Code 

1205GWMPW019-1-U 304605001 Gross Alpha 5.97 5.97U - 25 
1205GWMPW019-2-U 304605002 Gross Alpha 5.16 5.16U - 25 
1205GWMPW019-2-U 304605002 Gross Beta 6.05 6.05U - 25 
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LDC #: 2802iA22 VALIDATION COMPLETENESS WORKSHEET Date:7-Z6fL 

SDG #: 3046'(}5 Level IV Page:~ofl 
Laboratory: GEL Laboratories LLC Reviewer: CA.........,. 

2nd Reviewer: 1 "--' 

C13LO I 
METHOD: Gross Alpha & Beta (EPA SW 846 Method ~ f::Qft CfCo .Q 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

"··"-' Area C1 

I. 

II. 

Technical holding times 

Initial calibration 

A 
A 

Sampling dates: 0/Jb/tc.
I 

Ill. Calibration verification A 
IV. Blanks A 
v. 

VI. 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

fr·Itt 
f\ 

\'Y\S/0 
;_ec:._ 

On 
\_./ \ 

VII. Minimum detectable activity (MDA) H -;::,......' 

VIII. Sample result verification P:VJ 
IX. Overall assessment of data A 
X. Field duplicates IV 
)(I l=i<>lri hl,nl<co 111 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
Wo 

1 1205GWMPW019-1-U 11 21 31 

2 1205GWMPW019-2-U 12 22 32 

3 1205GWMPW019-1-UMS 13 23 33 

4 1205GWMPW019-1-UMSD 14 24 34 

5 1205GWMPW019-1-UDUP 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________________ 

28023A22W.wpd 



_____ _ 

I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
Signatures on chain(s) and all samples accounted for ~/ 
Gross alpha and beta: preserved with nitric acid to ph < 2; 6-month holding time (if 
preserved) 

A total of '1-- groundwater samples were collected on 5/16 /t-1- in preserved 
containers. Samples were shipped and arrived at the laboratory on _S-"4--/.._17-'--/:...:.t_'l._ 
Sample chain-of-custody and laboratory receipt documentatipn appear intact. The samples were 
analyzed within the 6-month holding time on '::>I L-q/1'1- , ~days from 
collection to analysis. 

II. Instrument Calibration 
./" 	 Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 

for each standard, measured activity for all standards, identity and true value of all 
standards 
Confirm matrix used in geometry standard 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Calibration points including efficiencies fo reach detector 
Background checks performed at the time of initial calibration 
Self absorption curves for each detector, covering an appropriate range of residue masses 
Alpha-beta cross talk values and voltage plateaus (if needed) 
Certificates for NBS- or NIST-traceable standards 
Review standard preparation and dilution logs for accuracy 

III. Calibration Verification 
~ 	Tolerance chart or statistical control chart of the appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 
Routine (daily, weekly, monthly) background checks for each detector 
Daily efficiency checks for each detector 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 

/ Confirm defector IDs and geometries used in analysis 

/ Check if sample residues are within the range of the self absorption curve 


IV. Target Compound Identification and Quantitation 

Confirm all samples less than MDC are quailed non detected (U) 
Less than two times the uncertainly (2 sigma error)were reported by the laboratory as non 
detected 



V. Blanks 

./ 	Confirm method blank results < MDC 
If method blank result is ~MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is ~ 5X the concentration of the method blank, then U at detected value. 

VI. Laboratory Duplicates 

/ 	 Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
/" Confirm that the DER ~ 1.42 or RPD ~ 20 

Where the duplicate (or replicate) error ratio (DER) = 
I([Sample]- [Duplicate]) I 

([2 sigma errorSample] + [2 sigma errorDuplicateD 
112 

IfDER > 1.42, qualify sample J 
IfRPD > 20 and result(s) ~ 5x MDC, then qualify J. Ifresult(s) < 5x MDC, then calculate 
absolute difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), 
then no action; if>± MDC (water) or± 2x MDC (soil), then qualify sample J. 

VII. Laboratory Control Samples 

~ Must be analyzed for each batch or for every 20 samples 
~ Compare %R for Gross Alpha with lab control limits (75-125%) 

~Compare %R for Gross Beta with lab control limits (75-125%) 

VIII. Matrix Spike Samples 

~ Must be analyzed for each batch or for every 20 samples 
r Compare %R for Gross Alpha with lab control limits (65-135%) 
~Compare %R for Gross Beta with lab control limits (65-135%) 



LDC#: VALIDATION FINDINGSCHECKLIST Page:_l_of -z 
Reviewer: CK 

2nd Reviewer:-~ 

f\llethod:Radiochemistry(EPA Method Se.Q..CbveJL) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times /" 

/
All technical holding times were met. 

II. Calibration 


Were all instruments and detectors calibration as required? /f. 

/

Were NIST traceable standards used for all calibrations? r 
./

Was the check source identified by activity and radionuclide? 

/ 
b--. 

Were check sources including background counts analyzed at the requiried 
frequency and within laboratory control limits? 

Ill. Blanks 

Were blank analyses performed as required? vI/ 
Were any activities detected in the blanks greater than the minimum detectable / 
activi!Z (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate ../"""' 
which matrix does not have an associated MS/MSD or MS/DUP. Soil I Water. 

Were the MS percent recoveries (%R) within the QC limits? If the sample /I 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

I/Was a duplicate sample anaylzed at the re_quired frequency of 5% in this SDG? 


Were all duplicate sample duplicate error rations (DER) <1.42?. / 


V. Laboratory control samples 

~ Was an LCS analvzed oer analvtical batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each samJJie? -v./Were tracer/carrier recoveries within the QC limits? 

VII. Regional Quality Assurance and Quality Control 
,.-

Were performance evaluation (PE)_ samples performed? 

I/Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 
/

Were adivities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? / 

/
Were the Minimum Detectable Activities (MDAl < RL? 



v 

VALIDATION FINDINGS CHECKLIST Page:7-df L 
Reviewer: C(<_ 

2nd Reviewer: \ ,..-

Validation Area Yes No NA Findings/Comments 

IX. Overall assessment of data 


Overall assessment of data was found to be acceptable. ~· 


X. Field duplicates 


Field duplicate pairs were identified in this SDG. / 


Target analytes were detected in the field duplicates. / 

XI. Field blanks 
/ 

Field blanks were identified in this SDG. 1-
/ 

Target analytes were detected in the field blanks. 



LDC# ~~i]__._
SDG #: seeGo~ 

METHOD: Radiochemistry, Method See Cover 

rr== 

# Sample ID Parameter 

\ GrosscA. 

L- (9(bSSd-
(')\C>ss tf3 

v 

VALIDATION FINDINGS WORKSHEET 

Sample Result Verification 


fC,'{[_ 

Result(~)/
pC.( L

MDC {J..Irlit) 2x Error (Unit) Findings 

5Cf1 ·:,,%Y ~.IL- IG:e.Et~crsuk' Zt- Zcr 

':),I b -<.., rn.. -~, Olf 
G,o~- L-\, "Q "3.\~ ~ ........

Page:J:..-ofl 
Reviewer: C@.. 

2nd Reviewer ~ 

Qualifications 

5,q7 uzs 
~-lb uz__s 

ro,os uz._c; 

Comments: 0.-=-- G(t)SS 9 \rph~ 
if5: G\OSS 'Be~ 
vz.o..,-:.. "'L S'1J('('O... :€ CTo( 

SampleVerf.6.wpd 
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LDC#: ~~~ VALIDATION FINDINGS WORKSHEET Page:_c_of_1_ 

Level IV Recalculation Worksheet Reviewer: C\R 
2nd Reviewer: ~ 

METHOD: Radiochemistry (Method: Sf./}_epvt£( 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a ma~rix spike duplicate sample were recaluculated using the following formula: 

%R =Found x 100 Where, Found =activity of each analyte measured in the analysis of the sample. 
True True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =IS-DI x 100 Where, S =Original sample activity 
(S+D)/2 D =Duplicate sample activity 

il 
!I 

II Sample ID Type of Analysis Analyte Found/S (units) True/D (units) 

I 
I 

Becalr-1 !Iated 

%R or RPD II 

Be!;!acted 

%R or RPD I 
Acceptable 

(YIN) 

!I . Laboratory control sample 

II LGS (5(0~~ IL(,b 11...0 IGL \G\ \..../ 

I 
I 

I 
II 
II 
i! 

) Matrix spike sample 

'-....__ --z.._\{k,o) -z...,t-t\ 10(__ LDL, 

I',I 

II 
II 

5 
ecoss~ 

Duplicate RPD 

6(05S ~ 1\10 (I[() 0 0 ~ ' 

II 
I 
I Chemical recovery I 

I 
I 

\l 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 

http:TOTCLC.35


VALIDATION fiNDiNGS \NORI:CSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method:_8=-.:=e=.e=---=c::::.:o==--v-'e=..o(~--

Page:_lof_\_ 

Reviewer:___Q(_.:<. 
2nd reviewer: :;:? 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y\ N N/A Have results been reported and calculated correctly? 
Cy) N N/A Are results within the calibrated range of the instruments? 

Analyte results for ______ reported with a positive detect were recalculated and verified G~-=<J-=OS____,S:::::::._.-IF{f2::::::.____ 

using the following equation: 

Concentration = 

(cpm- background) 
2.22 x Ex SAx Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol =Volume of sample 

# Sample ID 

1-

Recalculation:

0. vLa? -en~ ....';:)) a.d-l/Ob 

7-.~"L Co·\ L) Co.W'J:i)) 

Reported Calculated 
Concentration Conce,.7ration Acceptable 

Analyte (fX.'/4-- (-Gt"t L_) (YIN) 

yG\oS~ 'S.Ih S.IG 
Gc~sli"\ 6,os 6,os J 

'IJ" 

Note:___________________________________________________________________________________ 



Report# 28023B4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205GWMMOW037-1-U 
1205GWMMOW037-1-F 
1205GWMMOW037 -2-U 
1205GWMMOW037-2-F 

-Monsanto, P4 Production LLC 

July 26, 2012 

Water 

Metals by ICP SW 846 Method 601 OB 

Stage 4 

Microbac Laboratories, Inc. 

L 12050376 

---
Collection Date Laboratory Sample Identification 

05/09/12 L 12050376-01 
05/09/12 L 12050376-02 
05/09/12 L 12050376-03 
05/09/12 L 12050376-04 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 601 OB ICP: Aluminum, Barium, Beryllium, Calcium, Iron, Magnesium, 
Molybdenum, Potassium, Sodium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

4V:\LOGJN\MWH\Monsanto\28023B4a_mw4.doc 



VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :o; 20% for water or :o; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (L 12050342-01) was greater than 4X the spike amount and is a non-client sample. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

Potassium, Sodium, and Barium results were outside the QC limits; although the results 
were outside control limits, client samples were not qualified because it is unknown 
whether the non-client sample (L 12050351-04 and L12050342-07) is representative of 
client's sample matrix. 

Vanadium results were outside the QC limits; data were not qualified since the original 
sample (L 12050342-07) concentration was less than 50 times the MDLs and is a non-client 
sample. 

IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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X(a). Sample Result Verification 


All sample result verifications were acceptable. 


X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050376 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG l12050376 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050376 

No Sample Data Qualified in this SDG 
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LDC #: 28023B4a VALIDATION COMPLETENESS WORKSHEET Date:7--Z6·l2
SDG #: L 12050376 Level IV Page:~o~+
Laboratory: Microbac Reviewer: c;/1_ 

2nd Reviewer: , ::::?" 
METHOD: Metals (EPA SW 846 Method 601 OB) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I I I 	 I
llalidatiao Ama 	 Cammeots 

~ 	 s/ cr /(L-I. Technical holding times 	 Sampling dates: 

II. ICP/MS Tune IV AJ()Jr; ut-: lic flb 

Ill. Calibration 
 f+ 

4IV. Blanks 

V. ICP Interference Check Sample (ICS) Analysis A 	 .... 
VI. Matrix Spike Analysis 	 ~-NV ~ Y'f)s/n (_ noll -c lt-et\-t} 
VII. Duplicate Sample Analysis rJ ~ 	

./ 

VIII. Laboratory Control Samples (LCS) f\ L.CS 
IX. Internal Standard (ICP-MS) N 

;vX. Furnace Atomic Absorption QC 

sw C{'(x\-C ll e'/\-L)XI. ICP Serial Dilution 

XII. Sample Result Verification 	 A 
A

XIII. Overall Assessment of Data 

XIV. Field Duplicates ;\J 
NXV Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ~ 

1 1205GWMMOW037 -1-U 11 21 31 


2 1205GWMMOW037 -1-F 12 22 32 


3 1205GWMMOW037 -2-U 13 23 33 


4 1205GWMMOW037 -2-F 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes: CG~ 
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VALIDATION FINDINGS CHECKLIST Page:l__of 
Reviewer:~ 

2nd Reviewer:~ 

Method:Metals (EPA SW 846 Method 601 08/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times ..,
/All technical holdinQ times were met. 

1-_./
Cooler temperature criteria was met. 

II. ICPIMS Tune 
/ h 

Were all isotOQ_es in the tuninQ solution mass resolution within 0.1 amu? ~ 

"' Were %RSD of isotopes in the tuning solution ~5%? 

flf. Calibration 
/

Were all instruments calibrated daily, each set-up time? 


Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 

/
120% for mercury) QC limits? 
I' 

Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
/Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP Interference Check Sample 
/

Were ICP interference check samples performed daily? 


Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 


VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
1-

SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /

concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for 

waters and s 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was /1-
used for samples that were S 5X the RL, including when only one of the duplicate 

sample values were < 5X the RL. 


VII. Laboratory control samples 
/

Was an LCS an~lzed for this SDG? 
("'

Was an LCS analvzed oer extraction batch? v 
Were the LCS percent recoveries (%R) and relative percent difference (~PO) /

within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 


MET-SW 2010.wod version 1.0 



VALIDATION FINDINGS CHECKLIST Page: Z of~ 

· Reviewer:-?'~ 


2nd Reviewer:_~--

Yes No NAValidation Area Findings/Comments 

VIII. Furnace Atomic Absorption QC 
r:::-~ 

If MSA was performed was the correlation coefficients > 0.995? 
1.---> 

Do all applicable analvsies have duplicate injections? (Level IV onlvl / 

l---For sample concentrations > RL, are applicable duplicate injection RSD values < / 

20%? (Level IV onlvl 

vWere analytical spike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL /
I (ICP)!>100X the MDLIICP/MSl? 

Were all percent differences (%Ds) < 10%? ----v/ 


used to auallfv the data. 

Was there evidence of negative interference? If yes, professional judgement will be 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) -~ 
of the intensitY of the internal standard in the associated initial calibration? 

-;::::;.. 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

XI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? .:.----
7 

Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /f 
XIV. Field duplicates 

...-.
/Field duplicate pairs were identified in this SDG. 

J...--. 
/

Target analytes were detected in the field duplicates. 

XV. Field blanks 

/
Field blanks were identified in this SDG. 

I' 
Target analytes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 
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VALIDATION FINDINGS VVORKSHEET Page:_l_ofJ 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer: ___ 

All circled elements are applicable to each sample. 

SamniA IT) Matrhc _Iaraet Anahlte I ist fTAU 


L~- rM Sb, As,~(s'e)Cd, Ca, Cr, Co, Cu_(Fe}Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI.(\/JZn,(M'~. B, Sn, Ti, U, 

~J I'-" '-" '-" '-../ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, ~. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


2-'\~\ AI, Sb, As, Ba, Be, Cd{Ca). Cr, Co, Cu~ Pb,~ Mn, Hf:l, Ni,(K) Se, Af:l.~, Tl, V, Zn, Mo, B, Sn, Ti, U, 

.J -- - '---""" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Af:l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg~ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H!=!, Ni, K, Se, A~. Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mf:l, Mn, Hg, Ni, K, Se, Af:l, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be·, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ml=l, Mn, H!=!, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g~ Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, HQ, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, Ni. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, M0, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g_, Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

An~luc::ic:: MP~h()rl 

ICP Q\j)sb, As(Ba~ BeJCd~ Cr, Co, Cu.~ Pb,~, Mn, Hg, Ni,0Se, Af:l, ~~I,(Q)Zn,~. B, Sn, Ti, U, 
\,._.../ 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

I~FAA AI ~h A_<>c R~ R<=> r.r1 r., r.r r.n r.1 I=<=> Dh Mn ~An l-In t\li K' ,.::;., An t\1<=~ Tl \1 7n ~An R ~n Ti I l 

Comments: Mercury by CVAA if performed 

ELE11!1ENTS.4 



LDC #:_1_5([57_;--~~ VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: o1-

2nd Reviewer: L-- ./ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N"_ Not applicable questions are identified as "N/A"_ 
~ N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y(!j N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken_ 
N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

EVEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1"1 ~~~3 u: IQ;:'W< ~~~!!_ ~?_~~~N I l•«~tdSamo'••l~~~ C7~~~~~~c!Le.ttjRPD(IIm!kl 

Comments:___________________________________________________________ 

MSD.4SW 
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LDC #: -v&o'Z-:,<::>L\~ VALIDATION FINDINGS WORKSHEET Page: ~az 
ICP Serial Dilution Reviewer: 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

J2.1,ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

lY N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 

~ Were ICP serial dilution percent differences (%D) ~10%? 
~ Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

........ 
 . - -·- .-- ·--· ·--. ---·-- ---,- .. ·-. --·.- . --- ·--· -·-· .. --· ··-· ·--- ·-· . ----·---~ ..·-· ·-· 

-H n.,to n;l,torl <::.,mnlo In fJbtr;v lln">hrto ot.n 11 imitc:\ r 1~c--f\\ llc:c:nl'i:>t<>rl c.,,.,.,nlo~ n. ,.,nf;,..,t;nnc: ' 
/'1- I L(J:>O:::SI-o'f L..) r·, '' Un ~ ~t\ J\Jo Quc..P ( no(\ -c l L~ errt )I 10" II.__) /-• -~ 

AI -~ ../,mV(.A I..J " v &\ S.b) ( <.. ~zxrv\OC\ 
./-

L-1[DC,()l....'-\/._-CJI v..J ~ 1o.w A-\\ ~u \.. 

Comments: 

SDILICPMS.wpd 



LDC #: ~J.!J~ VALIDATION FINDINGS WORKSHEET Page:J:_of_\_ 

Initial and Continuing Calibration Calculation Verification Reviewer: c:::2\S. 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA sw 846 Method 6010/6020nooo) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found= concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True =concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalciilated eegocted 

Acceptable 


Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I (Y/N) 


ICP (Initial calibration) r;ev -re-+1.o\ 1.6 \_ 0 \_ I 0} y~ 
ICP/MS (Initial calibration) 


CVAA (Initial calibration) 


ICP (Continuing calibration) 
(S__\) -r-c:__ Y,O~ ~ l a \ {101 
ICP/MS (Continuing calibration) 


CVAA (Continuing calibration) 


GFM (Initial calibration) 


GFAA (Continuing calibation) 


Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC #: Z.J?:i2j f3l./y VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: c;:.= 

METHOD: Trace Metals (EPA SW 846 Method 60'10/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I X 100 Where, S = Original sample concentration 
(S+D)I2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 Where, I = Initial Sample Result (mgll) 
I SDR =Serial Dilution Result (mgll) (Instrument Reading x 5) 

I eecalc1 ilated I Oon~..forl I 

Sample ID Type of Analysis Element 
Found IS I I 

{units) 
True I D I SDR (units) 

I %RI RPD I %0 I %RI RPD I %D 
Acceptable 

(YIN) I 

't[Sf\\) ICP interference check \} O,~S) o.~'So \__0 \ t6 \ y I 
I 

t-GS Laboratory control sample r+l y lq<b 5 qq,(p qq,l j__ 
Matrix spil<e (SSR-SR) ~ 

IV Duplicate 

N ICP serial dilution 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Tr"\Tf"r (' A C"\AI 



LDC #: ~vtlfl}·f{)~ VALIDATION FINDINGS WORKSHEET 	 Page:_\_of' 
-, 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: II v 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

_....Rjease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y\ N N/A Have results been reported and calculated correctly? 
Y\N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? -
Detected analyte results for ___________r_L______ were recalculated and verified using the followin! 
equation: 

Concentration = 	 (RD)(FV)(Dil) Recalculation: 

(ln. Vol.) 


RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil = Dilution factor 


Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analy_te Ll!'5.1L-) (~/'-"') (Y/N) 
....,, 

\ Pt-l 0,1-C(l C).~ 
~ o.o\SK o .o\S~ 
1-e 0. L<t)_j 0. l?)L( _)/ 

Note:__________________________________________________________________________________ 

RECALC.4SW 
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Report# 28023B4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 26, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050376 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMOW037-1-U 05/09/12 L 12050376-01 
1205GWMMOW037 -2-U 05/09/12 L 12050376-03 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020 ICPMS: Antimony, Arsenic, Cadmium, Chromium, Cobalt, Copper, 
Lead, Manganese, Nickel, Selenium, Silver, Thallium, Uranium, and Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\28023B4b_MW4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\28023B4b_mw4.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or ::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Zinc results were outside the QC limits; although the results were outside control limits, 
client samples were not qualified because it is unknown whether the non-client sample 
(L 12050384-02) is representative of client's sample matrix. 

Arsenic results were outside the QC limits; data were not qualified since the original 
sample (L 12050384-02) concentration was less than 50 times the MDLs and is a non-client 
sample. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

5V:\LOGIN\MWH\Monsanto\2802384b_MW4.doc 



XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6V:\LOGIN\MWH\Monsanto\28023B4b_MW4.doc 



Metals- Data Qualification Summary- SDG L 12050376 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050376 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050376 

No Sample Data Qualified in this SDG 

7V:\LOGJN\MWH\Monsanto\28023B4b_MW4.doc 



LDC #: 28023B4b VALIDATION COMPLETENESS WORKSHEET Date: 7-U-(L 
SDG #: L12050376 Level IV Page:_lof ( 
Laboratory: Microbac Reviewer:___.:OC::........::...._. 

2nd Reviewer: ~ 
METHOD: Metals (EPA SW 846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Co1 

I. 

II. 

Technical holding times 

ICP/MS Tune 

1\ 
f\ 

Sampling dates: 5/C1/IL
J 

Ill. Calibration 
(-\ 

IV. Blanks fr 
v. 

VI. 

VII. 

ICP Interference Check Sample (ICS) Analysis 

Matrix Spike Analysis 

Duplicate Sample Analysis 

Pr 
A 
IV 

...., 

MS/0 Cno0~clle/Jt; \ 
__./ 

VIII. Laboratory Control Samples (LCS) '(--\ us 
IX. Internal Standard (ICP-MS) f\ 
X. Furnace Atomic Absorption QC ;V 

' 
XI. ICP Serial Dilution SvJ Cru"'"-c\cV\~ \ 
XII. Sample Result Verification A 

/ 

XIII. Overall Assessment of Data ~ 
XIV. Field Duplicates 110 
XV Field Blanks 

(V 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: Wo.~ 

1 1205GWMMOW037-1-U 11 21 31 

2 1205GWMMOW037-2-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:________________________________________ 

28023B4Wb.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l_of ~ 
Reviewer: C(Z 

2nd Reviewer:--\,.L:: 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
__...

All technical holding times were met. 
/ 

Cooler temperature criteria was met. 

II. ICP/MS Tune 
,.,-I.

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
/ 

Were %RSD of isotopes in the tuning solution ~5%? 

Ill. Calibration 
,..--

Were all instruments calibrated daily, each set-up time? 
/ 

Were the proper number of standards used? 
/

Were all initial and continuing calibration verification %Rs within the 90-110% (80
120% for mercury) QC limits? 1-

/ 

Were all initial calibration correlation coefficients> 0.995? 

IV. Blanks 

.----Was a method blank associated with everv sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. ---
V. ICP Interference Check Sample 

7 
Were ICP interference check samples performed daily? 

...... 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. v 
Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for v 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 
used for samples that were~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
,-......

Was an LCS anaylzed for this SDG? 

? F 

Was an LCS analvzed oer extraction batch? 
v 

Were the LCS percent recoveries (%R) and relative percent difference (~PO) / 

within the 80-120% QC limits for water samples and laboratory established QC 

limits for soils? 


MET-SW 2010.wod version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page: Z of~ 
Reviewer: & 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

Vfff. Furnace Atomic Absorption QC 
-~' 

If MSA was performed was the correlation coefficients > 0.995? 


Do all aoolicable analvsies have duPlicate iniections? (Level IV only) 
/ r 


For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? (Level IV onJy) 


v-
Were analytical sPike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL !_....-
I!ICP)!>100X the MDL(JCP/MS)? 

.....-
Were all percent differences (%Ds) < 10%? 


......... ~ 

Was there evidence of negative interference? If yes, professional judgement will be 

used to aualifv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) .......-
of the intensitY of the internal standard in the associated initial calibration? 


/ f-

If the %Rs were outside the criteria was a reanalvsis performed? 

XI. Regional Quality Assurance and Qua/ity_Control 

·/1-
Were performance evaluation (PE) samples performed? 


/

Were the performance evaluation (PE) sam_ples within the acceptance limits? 

XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable /j
to level IV validation? 


X/1!. Overall assessment of data 


Overall assessment of data was found to be acceptable. 
 /1 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. ..--
Target analytes were detected in the field duplicates. -~ 


XV. Field blanks 

/
Field blanks were identified in this SDG. 

I/
Target analytes were detected in the field blanks. 

MET-SW_201 O.wpd version 1.0 
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VALIDATION FINDINGS VVORKSHEET Page:_l_ofJ 
Sample Specific Element Reference Reviewer: 

2nd reviewer: 
C(~

\1:: 

All circled elements are applicable to each sample. 

S::~mnlA lfl M<'ltri'X' T;m1Af An<'llvfl~ l ist fTAl ) 

\,1__ AI,~. Ba, Be{cd) cc( Cr, Co, cl), Fe{Pb)Mg('M;i, Hg{Ni) K~N~V,$) Mo, B, Sn, Ti,m 
.......... .......... ........ .......... 
-

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, -Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ml=!, Mn, H!=l, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg~ Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ml=!, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, M0, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, A!=l. Na, Tl. V, Zn, Mo, B, Sn, Ti, U, 

Analvsis MPthnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

ICP-MS AI, ~a. Be,~ Ca,(Cr, Co, Q;) Fe,{Pb) Mg,(Mh) Hg,{Nl) K, ~am. v(z'ri, Mo, B, Sn, Ti(u';)_ 
.......____.., - "'-"" ..._ - - ~ 


~~FAA AI ~h A<>. R::~ RP. r.rl C'.::1 l"'.r ('_.n Cu _F_p_ Dh M, ~nn 8o _NLK ~SA IM1 Nfl Tl V_ Jn ~nn R .C:n Ti I I 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC#: ~()[._~~L\~ VALIDATION FINDINGS WORKSHEET Page: lc(Z
ICP Serial Dilution Reviewer: 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
Y ~ N/A Were ICP serial dilution percent differences (%0) ~1 0%? 
Y N/A Is there evidence of negat1ve mterference? If yes, professional JUdgement Will be used to qualify the data. 
~\=VEL IV ONLY: 
W N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations 

.!J. n~to n;l.,torl c:,.,nlo In ll>btriv lln<>lut<> •!.n 11 imit<:\ c;;,...,...nl<>c () ><>lifir-<>ti,-,n<: 

L- \?.JJ'JO3<islf-o >--- w C("\ cz."') (_,7_, S::) f\ \\ Ah Q tJc£1 /nnf\ rice/H:: I 
\ ./ 

L ILoSO':l~ -(]?_ LV f)-<; SY .Y() (_ LUX)~ f"'\0 L 1 0£J {\ (' l(Qyj) 
~Cl~ ~S,So '!--- ~ ( V\0'(\... clJe.A t 

./ 

L_ - ~~---- ~-~-~--~-~~ 

Comments:________________________________________________________________________________________________________________________ _ 
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LDC #: 7$::JZ?fJ!;!/; VALIDATION FINDINGS WORKSHEET Page:_l_of_\_ 


Initial and Continuing Calibration Calculation Verification Reviewer:~ 

2nd Reviewer:~ 


METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the JCV or CCV source 

------ -

I eecalc1 ilated ee(;!Otfed 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I 
Acceptable 

(YIN) 

JCP (Initial calibration) -

jL\) ICP/MS (Initial calibration) N~ J)J(__ so tOC) 10() lf 
CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) Lff,q qs_7 yCC\J -r\ so CfS~~ 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC #: "Zg:JZ31J<d:J VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

-~----~ --

I Becalc1 dated I RPnnrlPrl 

Sample ID Type of Analysis 

-------- - -

Element 
Found IS I I 

(units) 
True I D I SDR (units) 

I "'oR/ RPD I "'aD I "'oR/ RPD I "'aD 
Acceptable 

(Y/N) 

~0\j ICP interference check N\ q3,C\ 100 q),q q),9 y 
t-GS Laboratory control sample 3e o,o6qb o/ObZ-S q5,~ q6.~ y_ 

AI Matrix spike (SSR-SR) 

(\/ Duplicate 

rJ ICP serial dilution 


Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within I 0.0% of the recalculated results. 




-\ 

VALIDATION FINDINGS WORKSHEET Page:_\_of' 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___________.!.._A_5.::.________ were recalculated and verified using the followin! 
equation: 

Concentration = 	 (RD)(FV)(Oil) Recalculation: 
(ln. Vol.) 

RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil Dilution factor 


Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ~/L-) (('/'Q/L-) (YIN) 

\ As o.cxn~1 ()•l 0000£,; v 
er- O,OulctL 0-WtqL
~ (J tO'L'"L\ C).607...-l 
/VI o,ooZiJK Q,007_D<f,., 

~e. ODI~ _Ll.O \ <?-:~ 
() OcCO IOl a.CP\67 .......... v 

! 

Note:__________________________________________ 

RECALC.4SW 



LDC Report# 28023B4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 26, 2012 

Matrix: Water 

Parameters: Mercury by CVAA EPA SW 846 Method 7470A 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050376 

Sample Identification Collection Date Laboratory Identification 
1205GWMMOW037-1-U 05/09/12 L 12050376-01 
1205GWMMOW037 -2-U 05/09/12 L 12050376-03 

1V:ILOGIN\MWHIMONSANT0\28023B4C_MW4.DOC 



Introduction 

This data review covers 2 sediment samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analysis was performed per the EPA SW 846 Method 
noted below: 

• Method 7470A: Mercury. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable 
to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) 
or laboratory data package deliverables associated with this sampling event as 
specified in the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but 
reported sample quantitation limit. 

was not detected above the level of the 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies 
in meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation 
limit is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\MONSANT0\28023B4C_MW4.DOC 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\MONSANT0\28023B4C_MW4.DOC 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project 
SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and 
receipt. Any corrections performed properly (i.e., crossed-out with a single line; 
correction visible, neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 


All technical holding time requirements (28 days) were met. 


All samples were received intact with proper preservation (pH < 2 for water). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 4 standard 
curve produced a correlation coefficient of >0.995. The frequency and analysis criteria 
(80-120%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No mercury was found in 
the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid
point of the calibration. Percent recoveries (%R) were within 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:,; 20% for water or :,; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Spike amounts were reviewed and concentrations are noted to be 
at or near the mid-point of the calibration. Percent recoveries (%R) were within 75
125% and relative percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was < 75% or not 
reported, the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 
'J' is verified with consideration of significant low bias. No additional qualification is 
required for the post digest spike as data are already qualified for the matrix spike. If the 
post digest spike is not correlated (high or low) to the matrix spike, the difference is 
noted. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established 
in the SAP since the average of the replicate samples is used as the final value for the 
field location. Results of field replicate samples or other project samples were not 
qualified based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Mercury - Data Qualification Summary - SDG L 12050376 

No Sample Data Qualified in this SDG 

Mercury- Laboratory Blank Data Qualification Summary- SDG L 12050376 

No Sample Data Qualified in this SDG 

Mercury - Field Blank Data Qualification Summary - SDG L 12050376 

No Sample Data Qualified in this SDG 

6V:\LOGIN\MWH\MONSANT0\28023B4C_MW4.DOC 



LDC #: 2802384c VALIDATION COMPLETENESS WORKSHEET Date: J-[b-{2_ 
SDG #: L 12050376 Level IV Page:~of_L 
Laboratory: Microbac Reviewer: CV1 

2nd Reviewer: \!---:-=' 
METHOD: Mercury (EPA SW 846 Method 7470A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Cr 

I. Technical holding times A Sampling dates: Sfq/1?-
Ill. Calibration 4 

IV. Blanks A " 
VI. 

VII. 

Matrix Spike Analysis 

Duplicate Sample Analysis 

A 
J 

t"'D l f'o" --c.\ cel'"t )-
VIII. 

XII. 

Laboratory Control Samples (LCS) 

Sample Result Verification 

Pr-
A

LCS 
-

XIII. Overall Assessment of Data A 

XIV. 

XV 

Field Duplicates 

Field Blanks 

I'( I 
IV 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
JC..· 

1 1205GWMMOW037-1-U 11 21 31 

2 1205GWMMOW037-2-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________________ 
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LDC #:______ VALIDATION FINDINGS CHECKLIST Page:l_of ~ 

Reviewer:~ 
2nd Reviewer:--\:/= 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

,....-All technical holdinQ times were met. ,_
Cooler temperature criteria was met. 

II. ICP/MS Tune 

~..,Were all isotopes in the tuninQ solution mass resolution within 0. i amu? 

......Were %RSD of isotopes in the tuning solution ;;;5%? 

Ill. Calibration 
,.......... 

Were all instruments calibrated daily, each set-up time? 
r/

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-iiO% (80- / r 
120% for mercury) QC limits? -

/
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
__,.-

Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. 

V. ICP Interference Check Sample 
.--rWere ICP interference check samples performed daily? 

;~Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or /r
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike .,.-
concentration by_a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was I/used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
~ 

Was an LCS anaylzed for this SDG? 
/' 

Was an LCS analyzed per extraction batch? 

/v
Were the LCS percent recoveries (%R) and relative percent difference (~PD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW 2010.wod version 1.0 



__ LDC #:_r(__5_)(ff(;:7)_~'-{ (_ VALIDATION FINDINGS CHECKLIST Page: Z of~ 

· Reviewer: ef 


2nd Reviewer::£ 


Yes No NAValidation Area 	 Findings/Comments 

VIII. Furnace Atomic Absorp_tion QC 
/~

If MSA was oerformed was the correlation coefficients > 0.995? 
/ 

Do all applicable analvsies have duplicate injections? (Level IV onlvl 

:-----
For sample concentrations> RL, are applicable duplicate injection RSD values < / 

20%?JLevei1Vonlvl 


v
/Were analytical spike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL /"'

I(ICP)/>1DOX the MDUICP/MS)? 


/ 


Were all ~ercent differences (%Ds) < 10%? 


/V"'
Was there evidence of negative interference? If yes, professional judgement will be 

used to aualifv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 
/Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 


of the intensity of the internal standard in the associated initial calibration? ,... 

~ 

If the %Rs were outside the criteria was a reanalvsis performed? 

XI. Regional Quali(V Assurance and Quality Control 

Were performance evaluation (PE) samples performed? "/ 


Were the__g_erformance evaluation (PE) samples within the acceptance limits? ./V' 


XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? 
 .~ 
XIII. Overall assessment of data 


Overall assessment of data was found to be acceptable. 
 /I 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. 	 / 

Target analytes were detected in the field duplicates. 	 ./' 

XV. Field blanks 

Field blanks were identified in this SDG. 	 ( 
/ 


[/ 

Target analytes were detected in the field blanks. 


MET-SW_2010.wpd version 1.0 



------ --- -- - ------ - --- - - - -- - ------ -

LDC#: ~5/J~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 


%R =Found x 100 
True 

Standard ID 

~CJ 

({2\) 


Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

Type of Analysis 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 

CVAA (Initial calibration) 


ICP (Continuing calibration) 


ICP/MS (Continuing calibration) 


CVAA (Continuing calibration) 


GFAA (Initial calibration) 


GFAA (Continuing calibation) 


T
eecalc1 II a ted He!;!Oded 

Element Found (ug/L) True (ug/L) %R "'oRI ~ 
-

\ts -z,oc( Z- lOS !05 

W) OlJDlqcf OfrJ7___ tqq/5 Cf?/5 

Page:lot_\_ 

Reviewer: CA;<;, 
2nd Reviewer: L,--_ 

Acceptable


I (Y/N) 


I 

...__/ 

\ I 

' 

I 

' 

y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC #: --zF230Jf: VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: Lr--

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = ll-SDRI X 100 Where, I= Initial Sample Result (mgll) 
I SOR =Serial Dilution Result (mgll) (Instrument Reading x 5) 

I eecalc1 ilated I RPnnrfPrl 

SamRie ID Type of Analysis Element 
Found IS II 

(units) 
True I D I SDR (units) 

I %RI RPO I %D I %R/ RPD 1%0 
Acceptable 

(YIN) 

N ICP interference check 

r,GS Laboratory control sample OlXJY[)-\ cJ,OoL( l00~ (0h I' 
Matrix spil<e (SSR-SR);V 

I 

nl Duplicate 

rl ICP serial dilution 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

Tf""\Tr'-1 I"' A C'"llll 



"\
VALIDATION FINDINGS WORKSHEET Page:_\_of' 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: "'\./ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

/Rjease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y\ N N/A Have results been reported and calculated correctly? 
Y \N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for------------------ were recalculated and verified using the followin! 
equation: 

Concentration = 	 (RD)(FV)(Dil) Recalculation: 

(ln. Vol.) 


RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil = Dilution factor 


Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Analyte ( ) ( ) (YIN) 

! 

Note:_________________________________________________________________ 

RECALC.4SW 
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Report# 2802386 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: July 27, 2012 


Matrix: Water 


Parameters: Wet Chemistry 


Validation Level: Stage 4 


Laboratory: Microbac Laboratories, Inc. 


Sample Delivery Group (SDG): L12050376 


Sample Identification Collection Date Laboratory Sample Identification 

1205GWMMOW037 -1-U 05/09/12 L 12050376-01 

1205GWMMOW037 -1-F 05/09/12 L 12050376-02 

1205GWMMOW037 -2-U 05/09/12 L 12050376-03 

1205GWMMOW037 -2-F 05/09/12 L 12050376-04 


1205GWMMOW037 -1-UDUP 05/09/12 L 12050376-01 DUP 


Z:\LOGIN\MWH\Monsanto\28023B6_MW4.doc 



Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Chloride and Sulfate, EPA 
Method 353.2 for Nitrate/Nitrite as Nitrogen, Standard Method 23408 for Dissolved 
Hardness, EPA Method 160.1 and Standard Method 2540C for Total Dissolved 
Solids, and EPA Method 160.2 and Standard Method 2540D for Total Suspended 
Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is ttle 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2
V:\LOGIN\MWH\Monsanto\28023B6_MW4.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGINIMWH\Monsanto\28023B6_MW4.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 353.2, 14 days for 
method 31 0.2, 7 days for method 160.1 and 160.2, and 6 months for method 23408) were 
met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (f) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

5/15/12 CCV (13:35) Nitrate/Nitrite as N 89.75 (90-110) 	 1205GWMMOW037 -1-F J- (all detects) p 

1205GWMMOW037 -2-F UJ (all nondetects) 


Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. with the 
following exceptions: 

Associated 

Method Blank ID Analyte Concentration Samples 


ICB/CCB Alkalinity 17.7 mg/L 	 1205GWMMOW037 -1-F 

1205GWMMOW037 -2-F 


Sample concentrations were compared to concentrations detected in the method blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated method blanks. 

4V:\LOGIN\MWH\Monsanto\28023B6_MW4.doc 



IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

All sample result verifications were acceptable. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5V:\LOGINIMWH\Monsanto\28023B6_MW4.doc 



Wet Chemistry- Data Qualification Summary- SDG L 12050376 

SDG Sample Analyte Flag AorP Reason (Code) 

L12050376 1205GWMMOW037 -1-F Nitrate/Nitrite as N J- (all detects) p Continuing calibration 
1205GWMMOW037 -2-F UJ (all nondetects) (%R)(8) 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 12050376 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12050376 

No Sample Data Qualified in this SDG 

6V:\LOGIN\MWH\Monsanto\28023B6_MW4.doc 



LDC #: 2802386 VALIDATION COMPLETENESS WORKSHEET 
SDG #: L 12050376 	 Level IV 
Laboratory:~M:.!!i~cr~o:.:::b.:::.ac~----

\ .. 
Ar~~ C1 !nts 

I. 

II 

Technical holding times 

Initial calibration 

n 
A, 

Sampling dates: s;q !JL-

Ill. Calibration verification ;3/\l 
IV Blanks ~t;vJ 
v Matrix Spike/Matrix Spike Duplicates ~rrr rt\5 (0 (_ ro!\ -c ~ \. ~-t: )

-
VI. Duplicates I~W UJ-< 
VII. 

VIII. 

Laboratory control samples 

Sample result verification 

A 
A 

LCS/f)
I 

IX. Overall assessment of data A 
X. Field duplicates IV 
XI Fil'>lrl hl::mkc:. N 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
lA) 

1 1205GWMMOW037-1-U 11 21 31 

2 1205GWMMOW037 -1-F 12 22 32 

3 1205GWMMOW037-2-U 13 23 33 

4 1205GWMMOW037 -2-F 14 24 34 

5 15 25 35r &\_\ 
,_., 
\ 1'\JU p 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________________________________ 

28023B6W.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_lof L 
Reviewer: az= 

2nd Reviewer: \,r-=--./ 

M th d:Inorgamcs (EPA M eth0d 5~coe 0 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. / 
/ 

Cooler temperature criteria was met. 

II. Calibration 
/

Were all instruments calibrated daily, each set-up time? 
7 

Were the proper number of standards used? / 

/ 
Were all initial calibration correlation coefficients > 0.995? A()/ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC pd'~v 
limits? 

/
Were titrant checks performed as reauired? (Level IV onlv} 

/ 

Were balance checks performed as required? (Level IV onlv} 

Ill. Blanks 
/

Was a method blank associated with every sample in this SDG? ~ 

txT'>)_
Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 

SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 

waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) /

was used for samples that were~ 5X the CRDL, including when only one of the 

duplicate sample values were < 5X the CRDL. 


V. Laboratory control samples 
/

Was an LCS anaylzed for this SDG? 
I 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120%185-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 
7 

Were performance evaluation (PE) samples performed? / 

" Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:_of

Reviewer:~ 
2nd Reviewer: \ c--/ 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
/to level IV validation? 


/

Were detection limits < RL? 

V/11. Overall assessment of data 

/
Overall assessment of data was found to be acceptable. 

IX. Field duplicates 

,...----Field duplicate pairs were identified in this SDG. 


/

Target analytes were detected in the field duplicates. 

X. Field blanks 

f /Field blanks were identified in this SDG. 


Target analytes were detected in the field blanks. 


WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:.i_of \ 

Sample Specific Analysis Reference Reviewer: ~ 
2nd reviewer: \;c=---/ 

All circled methods are applicable to each sample. 

l~l'llmniA 10 

~,L\' 
\ ~~ 

J 

(]C-S 

P~r<:tmAtAr 

pH TDS (@ F (NoJN~O-PO, ~N NH~ TKN TOC Cr6+ CIO..~~ 
I~ '--'- ./....._ '--""' lpH Cl F NO~ NO, SO, 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO,. ~ ....__.... 

'----""' pH TDS Cl F NO~ NO? SO 0-PO.. Alk CN NH~ TKN TOC Cr6+ CIO, 


pH TDS Cl F NO~ NO, SO, 0-PO,. Alk CN NH~ TKN TOC Cr6+ Clo..7SfSCJ 

~ 

pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO, 

IpH TDS Cl F NO~ NO? SO,. 0-PO Alk CN NH.,. TKN TOC Cr6+ CIO,. 

pH TDS Cl F NO~ NO, S04 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO,. 

pH TDS Cl F N03 NO? SO 0-PO... Alk CN NH~ TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO~ NO, SO,. 0-PO,. Alk CN NH~ TKN TOC Cr6+ CIO,. 

IpH TDS Cl F N03 NO, S04 0-PO ... Alk CN NH., TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO~ NO, SO, 0-PO,. Alk CN NH.,. TKN TOC Cr6+ CIO,. 

I pH TDS Cl F NO., NO? S04 0-PO Alk CN NH., TKN TOC Cr6+ CIO, 

·pH TDS Cl F NO.,. NO, SO,. 0-PO,. Alk CN NH.,. TKN TOC Cr6+ CIO... 

pH TDS Cl F NO~ NO, S04 0-PO, Alk CN NH.,. TKN TOC Cr6+ CIO,. 

pH TDS Cl F NO., NO? SO.. 0-PO Alk CN NH~ TKN TOC Cr6+ CIO, 

pH TDS Cl F NO.,. NO, SO, 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO.. 

pH TDS Cl F NO::~ NO, S04 0-PO Alk CN NH., TKN TOC Cr6+ CIO, 

pH TDS Cl F NO~ NO, SO, 0-PO, Alk CN NH.,. TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO~ NO? SO 0-PO... Alk CN NH., TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO.,. NO, SO, 0-PO, Alk CN NH.,. TKN TOC Cr6+ CIO... 

IpH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO, 

IpH TDS Cl F NO~ NO? SO.. 0-PO Alk CN NH~ TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO~ NO, SO, 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO,. 
' IpH TDS Cl F NO::~ N02 S04 0-PO Alk CN NH., TKN TOC Cr6+ CIO, 

I pH TDS Cl F NO~ NO, SO,. 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO,. 

IpH TDS Cl F NO~ NO, S04 0-PO ... Alk CN NH., TKN TOC Cr6+ CIO, 

IpH TDS Cl F NO~ NO, SO,. 0-PO, Alk CN NH~ TKN TOC Cr6+ CIO, 

pH TDS Cl F NO::~ NO? SO.. 0-PO Alk CN NH., TKN TOC Cr6+ CIO, 

. ni-l Tn~ r.r r= 1\J() 1\Jn. ~n n_pn Alk r.l\1 l\11-1. Tl<l\1 Tnr. r.rR+ r.rn 

Comments:____________________________________ 
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LDC#: 7.&:.w3~ VALIDATION FINDINGS WORKSHEET Page: Lofl 

Calibration Reviewer: oi__ 
2nd Reviewer: LL::::=::::: 

METHOD: lnorganics, EPA Method £~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ffi N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
Y~ N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110%? 

N/A Are all correlation coefficients ~0.995? 
VEL IV/D ONLY: 
N N/A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 

Y N N/A Was a balance check conducted prior to the TDS analysis.? 
Y- N N/A Was the titrant normality checked? 

lf"_l_slcln_l~·c~~~;5s_jtvo3j~~» I ~.ts %• I -z:~am·•·m···· Iv-IUJfi?~ 

Comments:_____________________________________________________________________________________________________________ 
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LDC #: 2802386 

METHOD:Inorganics, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Page:j_ofj_ 
Reviewer: c::>:z._ 

2nd Reviewer: L.----

Associated Sam 

17.7 II 88.5 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

28023B6.wpd 



LDC #: uo--c0b VALIDATION FINDINGS WORKSHEET Page:~of~ 
Duplicate Analysis Reviewer: OZ

2nd Reviewer: I.e= 
METHOD: lnorganics, Method ~~~ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a duplicate sample analyzed for each matrix in this SDG? 

· Y N/A 	 Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples (~ 10% for Method 300.0)? If no, see qualificatic 
below. A control limit of ±CRDL {±2X CRDL for soil) was used for samples that were :s;5X the CRDL, including when only one of the duplicate sample value 
were :o::5X the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

N N/A Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

\ 

Comments:______________________________________________________ 

OUP.6 



7.5t1)~ l \LDC#: ____ Validation Findings Worksheet Page:__ of __ 

Initial and Continuing Calibration Calculation Verification Reviewer:C~'/l.c....~.-__ 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration ofcl_~~alculated.Calibration date: :>/ \S/ (l___ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Type of analysis Analyte Standard Cone. (mg/L) Area r or~ r or~ (Y/N) 

Initial calibration s1 0.0 -0.003 

s2 0.04 0.0125 0.9999 0.9999 

s3 0.1 0.0295Nbj~N y
s4 0.5 0.151 

s5 1 0.3039I 


s6 2 0.6165 


w ccv \ ,S I, "j-1 0 ~,r() '6qt75 /1-Calibration verification 

CJ <t; {(7Lf(b Cf0,?f 90, ~ 
I 

Calibration verification 

Slt \.Y l{O )~~5~7 ct 5/Q qs~q w
Calibration verification 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------- 

i 



LDC#:~ VALIDATION FINDINGS WORKSHEET Page:J_of_j 
Level IV Recalculation Worksheet Reviewer: q( 

2nd Reviewer: ~ 

METHOD: lnorganics, Method ~..Q_ C(j)\Je C 
Percent recoveries (o/oR) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

o/oR =Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S= Original sample concentration 
(S+D)/2 D= Duplicate sample concentration 

I Elecalc111ated Ele~oded 
Found IS True/ D Acceptable 

SampleiD Type of Analysis Element (units) (units) I %R/RPD II %R/RPD I (Y/N) 

Laboratory control sample 

LCS c\ ?; CfG,c{ 96~ C{'~'' r 
Matrix spike sample (SSR-SR) 

Duplicate sample 

5 TS) ~so (_()() 05 05 j 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET Page:_\_of { 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: lc/ 

METHOD: lnorganics, Method f3eQ__rnv0'1-

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y. N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for ~::-::---:------:-----'~=·-\_,___________.reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

Reported Calculated 
Concentration Acceptableco~/;ation

# Sample ID Analyte ~JL...) < L) (YIN) 
-r_, CJ '1e (j) 76{ "-, 

~ 7---5. 7--S. \ 
P.r\~ I<G'2:> l<D) 

1-\-c{"'~ l--\,0 -ztb 
N~(~D?-:JJ 'I- I Lj~ -z_ .. L{l{ Lj/ 

Note:______________________________________ 
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Report# 28023C4b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050377 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW035-U 05/09/12 L 12050377-01 
1205GWMMW026-U 05/09/12 L 12050377-03 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. · 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s; 20% for water or s; 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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XII(a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050377 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050377 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050377 

No Sample Data Qualified in this SDG 
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LDC #: 28023C4 b VALIDATION COMPLETENESS WORKSHEET Date:rU-t 'L 
SDG #: L 12050377 Level Ill Page:_l_of_J_ 
Laboratory:_,_,_M,_,ic~r:::::ob"'"'a"'"'c,____ Reviewer: 01 

GeeD 	 2nd Reviewer: \:>" 
METHOD: Metals (EPA SW 846 Method-B01 OB)" 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I I ~alidatico A[ea I I Comments I 
I. Technical holding times A Sampling dates: :5fq/~ 
II. ICP/MS Tune A 
Ill. Calibration A 
IV. Blanks A 
v. ICP Interference Check Sample (ICS) Analysis A

' 
VI. 

VII. 

Matrix Spike Analysis 

Duplicate Sample Analysis 

A 
IV 

MS/0 CLXZoSoL.,~) 
_./ 

VIII. Laboratory Control Samples (LCS) Pt tc~ 
IX. Internal Standard (ICP-MS) A 
X. Furnace Atomic Absorption QC N 
XI. ICP Serial Dilution fl 
XII. Sample Result Verification N 

XIII. Overall Assessment of Data -A 
XIV. Field Duplicates N 
XV Field Blanks AI 

Note: 	 A =Acceptable NO = No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples: ~~ 

1 1205GWMMW035-U 11 21 31 

2 1205GWMMW026-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_-=C'-"'3<....:.~-"'-"'==-t-------------------------------
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LDC#: -~- ............... 1~ VALIDATION FINDINGS VVORKSHEET Page:__l_ofJ 
Sample Specific Element Reference Reviewer: C(~ 

2nd reviewer: 1c=

All circled elements are applicable to each sample. 

~::~mn!P. In M:iliix T::m1P.f An::~lvtP List fiAIJ 

\~ AI, Sb, As, Ba, Be,{cd) Ca, Cr, Co, Cu, Fe, Pb, Mg_,(r\ii'?), H~. Ni, K~Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
~J -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HJL Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be·, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, HQ, Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, M0, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=!, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

An::tl\/!';ic; MPthnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

ICP-MS AI, Sb, As, Ba, Be,@"JCa, Cr, Co, Cu, Fe, Pb, Mg,(!VIn), HQ, Ni, K@A__g_, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
'--' 

~I=AA AI ~~ A<:: R:::~ RP r.rl r.:::~ r.r r.n r.1 c:,. Dh Mn Mn Hn Ni K" SP An N:::~ Tl \1 7n f1An R Sn Ti I I 

Comments: Mercury by CVAA if performed 

-

-
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Report# 28023C6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050377 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW035-U 05/09/12 L 12050377-01 
1205GWMMW035-F 05/09/12 L 12050377-02 
1205GWMMW026-U 05/09/12 L 12050377-03 
1205GWMMW026-F 05/09/12 L 12050377-04 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 

V:\loGIN\mWH\monsanto\28023C6_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050377 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050377 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050377 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023C6 VALIDATION COMPLETENESS WORKSHEET DateJ~Lb-('L 
SDG #: L 12050377 
Laboratory: Microbac 

Level Ill Page:~of_l_ 
Reviewer: aL

2nd Reviewer:_-v-__;:. __ 

METHOD: (Analyte) Sulfate EPA Method 300.0 Total Dissolved Solids EPA Method 160.1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Arl!>::l 	 r.r '"nh:::' 
I. Technical holding times {:j Sampling dates: olct/t~ 

II Initial calibration 
 A-
Ill. Calibration verification A
IV Blanks 	 ~ 
v Matrix Spike/Matrix Spike Duplicates ~N r 

VI. Duplicates 	 ~ OtL/ CL-L'?o<) c:r'-)<1\4 ) 
..../

f1 LcSVII. Laboratory control samples 

VIII. Sample result verification 	 N 

IX. Overall assessment of data f1 
X. Field duplicates 	 ('! 

N)(( l=i,lr-1 hl<>nkc: 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R= Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· . LA'PXJv 

1 1205GWMMW035-U 11 21 31 


2 1205GWMMW035-F 12 22 32 


3 1205GWMMW026-U 13 23 33 


4 1205GWMMW026-F 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:________________________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:l_of \ 

Sample Specific Analysis Reference Reviewer: 
2nd reviewer: 

~ 
\ 2 

All circled methods are applicable to each sample. 

S::.molle ID Pa1 !r 

{__}L pH TDS Cl F NO::~ NO,cso:P-Po4 Alk CN NH::~ TKN TOC Cr6+ CI04 

\ L- pH (fo"S);1 F N03 N02 s'0'4 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO<~ 
../ '----"' 

pH TDS Cl F NO::~ NO, SO<~ O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04_ 

pH TDS Cl F NO::~ NO, SO<~ O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SO O-P04 Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 SO 0-PO Alk CN NH3TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SO<~ 0-PO<~ Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO<~ 

pH TDS Cl F NO,. NO, SO O-P04 Alk CN NH,. TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SO<~ O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

I pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SO<~ 0-PO<~ Alk CN NH::~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO<~ 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO<~ 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO<~ 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, SO<~ 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SO<~ 0-PO<~ Alk CN NH::~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH3TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO<~ 0-PO Alk CN NH::~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, SO<~ 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIQ4 

pH TDS Cl F N03 N02 SO<~ 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CIO<~ 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO<~ 0-PO<~ Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO 

ni-l Tn~ r.r I= Nn. Nn. ~n n-Pn Alk r.N NI-l. TKN Tnr. r.rR+ r.rn 

Comments:____________________________________ 
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Report# 28023D4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Metals by ICP SW 846 Method 601 OB 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050381 

Sample Identification Collection Date Laboratory Sample Identification 
1205SWMST069-F 05/08/12 L 12050381-01 


1205SWMST045-1-F 05/09/12 L12050381-03 

1205SWMST045-2-F 05/09/12 L 12050381-05 

1205SWMST044-F 05/09/12 L12050381-07 

1205SWMST063-F 05/09/12 L 12050381-09 


1205SWMST063-F-MS 05/09/12 L12050381-11 

1205SWMST063-F-MSD 05/09/12 L 12050381-13 


1205SWMST057 -F 05/09/12 L 12050381-15 

1205ER-SW-01-F 05/09/12 L 12050381-17 


1205-SW-01-F 05/09/12 L 12050381-19 


1 
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Introduction 

This data review covers 1 0 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Sample 1205ER-SW-01-F was identified as an equipment blank. No metal contaminants 
were found with the following exceptions: 

Equipment Blank ID Analyte Concentration (mg/L) 

11205ER-SW-01-F I Calcium I I 
Sample 1205-SW-01-F was identified as a source blank. No metal contaminants were 
found. 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

4V:\LOGIN\MWH\Monsanto\28023D4a_MW3.doc 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1205SWMST063-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

5 
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IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6 
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Metals - Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 

7 
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LDC #: 28023D4a VALIDATION COMPLETENESS WORKSHEET Date: 7-Z6-CL 
SDG #: L 12050381 Level Ill Page:~of_\_ 
Laboratory: Microbac Reviewer:~ 

2nd Reviewer: . r--" 
METHOD: Dissolved Metals (EPA SW 846 Method 601 OB) 

0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Area I I Comments I 
I. Technical holding times +i Sampling dates: ~ J C{ JJ U 
II. ICP/MS Tune N 
Ill. Calibration -A 
IV. Blanks I-f) 
v. ICP Interference Check Sample (ICS) Analysis fr 
VI. Matrix Spike Analysis ~ ~ID 
VII. Duplicate Sample Analysis N 
VIII. Laboratory Control Samples (LCS) f) LL/ 
IX. Internal Standard (ICP-MS) ;J 
X. Furnace Atomic Absorption QC N 
XI. ICP Serial Dilution f-\ 
XII. Sample Result Verification N 

XIII. Overall Assessment of Data .A 
XIV. Field Duplicates N 

XV Field Blanks ~sw SD"'- c1 ~ S~.::- \0 
../ 

Note: A = Acceptable Jt ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: W~ 

1 1205SWMST069-F 11 21 31 

2 1205SWMST045-1-F 12 22 32 

3 1205SWMST045-2-F 13 23 33 

4 1205SWMST044-F 14 24 34 

5 1205SWMST063-F 15 25 35 

6 1205SWMST063-F-MS 16 26 36 

7 1205SWMST063-F-MSD 17 27 37 

8 1205SWMST057 -F 18 28 38 

9 1205ER-SW-01-F 19 29 39 

10 1205-SW-01-F 20 30 40 

Notes: _ _..~C....-"3~~'--'=::::=11:%-------------
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LDC#: ~~~C\ VALIDATION FINDINGS WORKSHEET Page:Lofl 

Sample Specific Element Reference Reviewer: ~ , 


2nd reviewer:~ 


All circled elements are applicable to each sample. 

~::~mnl~ In M::~triY T::~rn~t An::~lvt~ I hd fTAI \ 

+46\,-s~--\0 AI, Sb, As, Ba, Be, Cd,i%} Cr, Co, Cu, Fe, Pb,&a\ Mn, HQ, Ni, K, Se, Ag, Na, r{V)zn, Mo, B, Sn, Ti, ...__....~./ -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

IC\i'· b./ AI, Sb, As, Ba, Be, Cd,tCr.):;r, Co, Cu, Fe, Pb,~, Mn, Hg, Ni, K, Se, AQ, Na, Tl{v)n, Mo, B, Sn, Ti, 
'-" -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg" Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.6n.olvo:::io::: •• 

ICP AI, Sb, As, Ba, Be, Cd,fCa\ Cr, Co, Cu, Fe, Pb,('M;;) Mn, HQ, Ni, K, Se, AQ, Na, Tl(v:,zn, Mo, B, Sn, Ti, 
'---" 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g_, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


~FAA AI ~h Ac:. R.o R"' r.ri r.::o r.r r.n r.1 FP Ph Mn Mn l-In 1\li I< C:o An N::o Tl \1 7n ~nn R .C::n _Ti 


Comments: Mercurv by CVAA if performed 
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LDC #: 28023D4a VALIDATION FINDINGS WORKSHEET Page:l_ot}_ 

Field Blanks Reviewer: (?/l 
2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW846 6010817000) 

Blank unitst)gll Associated sample units:_'l=g=-=IL=----
Sampling date: 519112 Soil factor applied ---'N'""A'-'----- 
Field blank type: (circle one) Field Blank I Rinsate I Other: EB Associated Samples: 1-8 

Blank ID Sample Identification I I 
9 !Action Limit INo Qualifiers I I I I I I I I I I 

Ca 0.101 0.101 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


28023D4aeb.wpd 



LDC#: ~~~ VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: ell-

2nd Reviewer:-k_ 
METHOD: Trace metals (EPA SW 84~ Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? a8 
~ Were matrix spike percent recoveries (%R) within the control limits 75-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(@ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

~~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1·1 6ft I M;;· I Q;''* I(~q~!..q I %-=.q I""" 1nm•m' I.A"ii" ••mples INa <W2 {'~1"0 I 

Comments:____________________________________________________________________________________________________________ 
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Report# 2802304b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST069-F 
1205SWMST069-U 

1205SWMST045-1-F 
1205SWMST045-1-U 
1205SWMST045-2-F 
1205SWMST045-2-U 
1205SWMST044-F 
1205SWMST044-U 
1205SWMST063-F 
1205SWMST063-U 

1205SWMST063-F-MS 
1205SWMST063-U-MS 

1205SWMST063-F-MSD 
1205SWMST063-U-MSD 

1205SWMST057 -F 
1205SWMST057-U 
1205ER-SW-01-F 
1205ER-SW-01-U 

1205-SW-01-F 
1205-SW-01-U 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Metals by ICPMS SW 846 Method 6020 


Stage 2B 

Microbac Laboratories, Inc. 

L 12050381 


Collection Date Laboratory Sample Identification 
05/08/12 L 12050381-01 

05/08/12 L 12050381-02 

05/09/12 L 12050381-03 

05/09/12 L 12050381-04 

05/09/12 L 12050381-05 

05/09/12 L 12050381-06 

05/09/12 L 12050381-07 

05/09/12 L 12050381-08 

05/09/12 L 12050381-09 

05/09/12 L 12050381-10 

05/09/12 L 12050381-11 

05/09/12 L 12050381-12 

05/09/12 L 12050381-13 

05/09/12 L 12050381-14 

05/09/12 L 12050381-15 

05/09/12 L 12050381-16 

05/09/12 L 12050381-17 

05/09/12 L 12050381-18 

05/09/12 L 12050381-19 

05/09/12 L 12050381-20 
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Introduction 

This data review covers 20 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

'.·. •' ; '·... 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1205ER-SW-01-F and 1205ER-SW-01-U were identified as equipment blanks. 
No metal contaminants were found. 

Samples 1205-SW-01-F and 1205-SW-01-U were identified as source blanks. No metal 
contaminants were found. 
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V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (OUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s: 20% for water or s: 
35% for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated MS(%R) MSD (%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1205SWMST063-U-MS/MSD Selenium 128 (75-125) - - J+ (all detects) A 
(1205SWMST069-U 
1205SWMST045-1-U 
1205SWMST045-2-U 
1205SWMST044-U 
1205SWMST063-U 
1205SWMST057 -U 
1205ER-SW-01-U 
1205-SW-01-U) 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 
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IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; results were not reported since the original 
sample (1205SWMST069-U) was reported from a different dilution. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050381 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050381 1205SWMST069-U Selenium J+ (all detects) A Matrix spike/Matrix 16 
1205SWMST045-1-U spike duplicate (%R) 
1205SWMST045-2-U 
1205SWMST044-U 
1205SWMST063-U 
1205SWMST057-U 
1205ER-SW-01-U 
1205-SW-0 1-U 

Metals -Laboratory Blank Data Qualification Summary- SDG L 12050381 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 
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LDC #: 28023D4b VALIDATION COMPLETENESS WORKSHEET Date:1-ztdL 

SDG #: L12050381 Level Ill Page:.l..._cdl 
Laboratory: Microbac Reviewer: 

2nd Reviewer: ~ 
METHOD: Metals (EPA SW 846 Method eotef3/6020pQ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V:'llitbtinn Arl"~ 	 Comments 

I. Technical holding times · 	 A Sampling dates: .sfqfn. 
II. ICP/MS Tune A 
Ill. Calibration 0 

IV. Blanks f\ 
v. ICP Interference Check Sample (ICS) Analysis A 

ISW IMS/()VI. Matrix Spike Analysis 

' 
VII. Duplicate Sample Analysis 	 N 
VIII. Laboratory Control Samples (LCS) f1 L£~ 
IX. Internal Standard (ICP-MS) 	 _{:\ 
X. Furnace Atomic Absorption QC 	 iV 

,L::l-JXI. ICP Serial Dilution 

XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data 	 ~ 
XIV. Field Duplicates 	 f\1 

NO 	 k_C'T-l( J~ <) (>:)::. \q ;1_0XV Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1205SWMST069-F 11 1205SWMST063-F-MS 21 31 

2 1205SWMST069-U 12 1205SWMST063-U-MS 22 32 

3 1205SWMST045-1-F 13 1205SWMST063-F-MSD 23 33 

4 1205SWMST045-1-U 14 1205SWMST063-U-MSD 24 34 

5 1205SWMST045-2-F 15 1205SWMST057 -F 25 35 

6 1205SWMST045-2-U 16 1205SWMST057 -U 26 36 

7 1205SWMST044-F 17 1205ER-SW-01-F 27 37 

8 1205SWMST044-U 18 1205ER-SW-01-U 28 38 

9 1205SWMST063-F 19 1205-SW-01-F 29 39 

10 1205SWMST063-U 20 1205-SW-01-U 30 40 

Notes: -6aR=!ples appendeel with F we1e BAa!¥zed as-e!iS?olved. 

28023D4W.wpd 



VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: C{\ 

2nd reviewer: l ~ 

All circled elements are applicable to each sample. 

~~mniA In M~triY T~rnAt An~lvtA Li~t tTAL\ 
'/~J":>/l.J~ 

\q~I":> I;;. AI, Sb, As, Ba, Be,{Cd)ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~J'i,&,".,IOJ 
~.Lb.l<;(-'z. b AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K~Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

QG 1\\\ ~ AI, Sb, As, Ba, Be,tCd.)ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

\7\\ 1'-1 AI, Sb, As, Ba, Be,'c:. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K~, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv"'i"' •• .L•

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be,©)ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K,{§S)AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
........, 
 -

IC.J=_AA AI ~h Ac::. R~ RP r.rl r.~ r'r r'n r'o l=o Ph ~nn Mn l-In 1\li I< C:::o An 1\1<:> Tl \1 7n ~nn R .C::n Ti 

Comments: Mercury by CVAA if performed 
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LDC #: ZWzZ:>9'-\0 VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: o1-

2nd Reviewer: v----
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
62 N N/A Was a matrix spike analyzed for each matrix in this SDG? 8 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits o 75-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~N N/A Were all duplicate sample relative percent differences (RPD) ::_ 20% for water samples and ::_35% for soil samples? 
l VEL IV ONLY: 
Y N @. Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

11•1 i~nq I u~. I ~_M" 1,-z_i!..w I %.~!-o/ I """'"m'b' ~?:'~~~~:~6~10 0TckZiA'""'et6) I 

Comments:_____________________________________________________________________________________________________________________ 
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LDC #: "1---!6cr?Jb~b VALIDATION FINDINGS WORKSHEET Page: 'c::(i:
ICP Serial Dilution Reviewer: 

2nd Reviewer: .L...=:.. 
'-METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

PJease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed? 

Y ~ N/A Were ICP serial dilution percent differences (%0) .:':1 0%? 
Y :JN/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data . 

. . . '"'' W W -·-, ................ ,.....,. ...... ,_ IV I, ............................................. W W-I 1'\.-1 ............... 1'-'1 1-'-'-1'-'\.AI ...... \.1-11'-'o
.._....,.I-'-'"""'''-'-' ----f"" ........ ...,,..., • ---.._ ...... ., ....... 


_jf_ n,.t, nilutt>rl S;~mnlt> In M;~trilr An;~lvt<> Of"n /1 imitc:\ Ac:c:nr-i:>t<>rl S::.mnl<><: n. l:>lifir-::.tinnc: 

~ w S€_ \ ':> ,L() IVa QuJ/_ (No+ _@)c~ \ 

~) ~d m Z.t<- concC'/1.-f<A-tbl\. 
) 

-
- - ----- --·· ------

Comments:________________________________________________________________________________________________________________ 
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Report# 2802306 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST069-F 
1205SWMST069-U 

1205SWMST045-1-F 
1205SWMST045-1-U 
1205SWMST045-2-F 
1205SWMST045-2-U 
1205SWMST044-F 
1205SWMST044-U 
1205SWMST063-F 
1205SWMST063-U 

1205SWMST063-F-MS 
1205SWMST063-U-MS 

1205SWMST063-F-MSD 
1205SWMST063-U-MSD 

1205SWMST057 -F 
1205SWMST057-U 
1205ER-SW-01-F 
1205ER-SW-01-U 

1205-SW-0 1-F 
1205-SW-01-U 

1205SWMST063-UDUP 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L12050381 


Collection Date Laboratory Sample Identification 

05/08/12 L 12050381-01 

05/08/12 L 12050381-02 

05/09/12 L 12050381-03 

05/09/12 L 12050381-04 

05/09/12 L 12050381-05 

05/09/12 L 12050381-06 

05/09/12 L 12050381-07 

05/09/12 L 12050381-08 

05/09/12 L 12050381-09 

05/09/12 L 12050381-10 

05/09/12 L 12050381-11 

05/09/12 L 12050381-12 

05/09/12 L12050381-13 

05/09/12 L 12050381-14 

05/09/12 L 12050381-15 

05/09/12 L12050381-16 

05/09/12 L12050381-17 

05/09/12 L 12050381-18 

05/09/12 L12050381-19 

05/09/12 L12050381-20 

05/09/12 L 12050381-10DUP 
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Introduction 

This data review covers 21 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, Standard Method 23408 for Dissolved Hardness, 
and EPA Method 160.1 and Standard Method 2540C for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 6 months for method 
23408, and 7 days for methods 160.1 and 2540C) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1205ER-SW-01-F and 1205ER-SW-01-U were identified as equipment blanks. 
No contaminant concentrations were found. 

Samples 1205-SW-01-F and 1205-SW-01-U were identified as source blanks. No 
contaminant concentrations were found with the following exceptions: 

Sampling 
Source Blank ID Date Analyte Concentration Associated Samples 

1205-SW-01-U 5/9/12 Total dissolved solids 72.0 mg/L 1205ER-SW-01-U 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 
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IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) with the 
following exceptions: 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1205SWMST063-F-MS/MSD Sulfate 114 (90-110) 114 (90-110) - J+ (all detects) A 
(1205SWMST069-F 
1205SWMST045-1-F 
1205SWMST045-2-F 
1205SWMST044-F 
1205SWMST063-F 
1205SWMST057 -F 
1205ER-SW-01-F 
1205-SW-01-F) 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050381 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050381 1205SWMST069-F Sulfate J+ (all detects) A Matrix spike/Matrix 16 
1205SWMST045-1-F spike duplicate (%R) 
1205SWMST045-2-F 
1205SWMST044-F 
1205SWMST063-F 
1205SWMST057 -F 
1205ER-SW-01-F 
1205-SW-01-F 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050381 

No Sample Data Qualified in this SDG 

6 
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Q 
LDC #: 28023~6 VALIDATION COMPLETENESS WORKSHEET Date: 7-(£-(L 
SDG #: L12050:3-N <t \ Level Ill Page:~
Laboratory: Microbac Reviewer: 

2nd Reviewer: ___ 

METHOD: Sulfate (EPA Method 300.0). Dissolved Hardness(SM2340B). Total Dissolved Solids (EPA Method 160.1/)Y"')LS~d 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V:=~lirt:'ltinn ArP-::1 	 ,.. IP-nt~ 

I. Technical holding times 	 Sampling dates: s/tt/ 1~ 
II Initial calibration 

Ill. Calibration verification 

IV Blanks 

v Matrix Spike/Matrix Spike Duplicates I~ rr>S/ D 
VI. Duplicates 

lt£5/()VII. Laboratory control samples 

VIII. Sample result verification 	 N 

IX. Overall assessment of data A 
X. Field duplicates 	 IV 
Yl 1=;.,1n hl<:>nlr., 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1205SWMST069-F 11 1205SWMST063-F-MS 21 (~ !0)1)uf> 31 
'-

2 1205SWMST069-U 12 1205SWMST063-U-MS 22 32 


3 1205SWMST045-1-F 13 1205SWMST063-F-MSD 23 33 


4 1205SWMST045-1-U 14 1205SWMST063-U-MSD 24 34 


5 1205SWMST045-2-F 15 1205SWMST057 -F 25 35 


6 1205SWMST045-2-U 16 1205SWMST057 -U 26 36 


7 1205SWMST044-F 17 1205ER-SW-01-F 27 37 


8 1205SWMST044-U 18 1205ER-SW-01-U 28 38 


9 1205SWMST063-F 19 1205-SW-01-F 29 39 


10 1205SWMST063-U 20 1205-SW-01-U 30 40 


Notes:____________________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:~of \ 
Sample Specific Analysis Reference Reviewer: ~ 

2nd reviewer: 1•C 
All circled methods are applicable to each sample. 

s~mniA In P~1 


lj),~JI/1..) 

~ ISri'fl pH TDS Cl F NO, NO, fs'O:\o-PO Alk CN NH, TKN TOC Cr6+ CIO C±:kd~ 


"'-..../ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

Z,'4,f>,ctJIOP5
Wet lb lt,-1:6 pH (fDS}cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 ___... 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

I~G? \I'Lt IPH~ Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

1\S~ pH ¥s Cl F NO, NO, Sd:P-P04 Alk CN NH, TKN TOC Cr6+ CIO.~~ -
pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-PO, Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO, NO, SO O-P04 Alk CN NH, TKN TOC Cr6+ CIO, 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO 0-PO.~ Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO, 

pH TDS Cl F NO, NO, SO 0-PO.~ Alk CN NH, TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO, NO, SO 0-PO.~ Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, S04 0-PO, Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO.~ O-P04 Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO.~ 0-PO.~ Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO.~ 0-PO.~ Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO, NO, S04 O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-PO-<~ Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO.~ O-P04 Alk CN NH, TKN TOC Cr6+ CIO.~ 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO, NO, SO.~ O-P04 Alk CN NH, TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-POA Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.1 I= N()_ N()_ ~() ()_p() Alk r.N NI-L TKN Tnr. r.rR+ r.1n 

Comments:____________________________________ 

WC.wpd 



LDC #: 2802306 VALIDATION FINDINGS WORKSHEET Page:LoL 
Field Blanks Reviewer: cfl----==

2nd Reviewer: .!.L:':::::" 
METHOD: lnorganics, EPA Method See Cover 
Blank units: mg/L Associated sample units: mg/L 
Sampling date: 5/9/12 Soil factor applied NA 

SB Associated Sam les: 18 

Blank ID Action Limit Sample Identification 

20 I INo Qualifiers I I I I 
72.0 72.0I I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


28023D6eb.wpd 



LDC #: 1,fj)~~ VALIDATION FINDINGS WORKSHEET Page:_t_of_\_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: C>z_ 

2nd Reviewer: ~/-""
METHOD: lnorganics, EPA Method See Cover 

Please see qualifications below for all questions answered "N". Not applicable questna·o· entified as "N/A". 
(?Y N N/A Was a matrix spike analyzed for each matrix in this SDG? q{)-t 

Y ~ N/A Were matrix spike percent recoveries (%R) within the control limits _ - . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

N N/A Were all duplicate sample relative percent differences (RPD),::: 20% for water samples and _:::35% for soil samples? 
[~VEL IV ONLY: 
Y N {!!) Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1"1 M~'V!; I I g~'& II I ~••:..q I lli=~q I epn" !ml~ Iru:;:;~is:~;t ,q J ~~· dJM;dx 

Comments:,______________________________________________________ 
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Report# 28023E4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050384 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW009U 05/08/12 L 12050384-02 

1205GWMMW036U 05/08/12 L 12050384-04 


1205GWMMW036UMS 05/08/12 L 12050384-06 

1205GWMMW036UMSD 05/08/12 L 12050384-08 


1205GWMMW027U 05/08/12 L 12050384-1 0 


1V:\LOGIN\MWH\Monsanto\28023E4b_MW4.doc 



Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\28023E4b_MW4.doc 



l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample {ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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XII(a). Sample Result Verification 


All sample result verifications were acceptable. 


Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050384 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050384 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050384 

No Sample Data Qualified in this SDG 
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LDC #: 28023E4b VALIDATION COMPLETENESS WORKSHEET Date: r{6·(2_ 
SDG #: L 12050384 Level IV Page:~of_l_ 
Laboratory: Microbac Reviewer:~ 

2nd Reviewer: \f...
METHOD: Metals (EPA SW 846 Method 6020) 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV 

V::~lirl:'ltinn Ar~::~ 

Technical holding times 

ICP/MS Tune 

Calibration 

Blanks 

ICP Interference Check Sample (ICS) Analysis 

Matrix Spike Analysis 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

Internal Standard (ICP-MS) 

Furnace Atomic Absorption QC 

ICP Serial Dilution 

Sample Result Verification 

Overall Assessment of Data 

Field Duplicates 

Field Blanks 

A 
A 
/
A 
;A 

A
;v 
f\ 
A 
N 
A 
A 
Pr 
(Vj 

;v 

Sampling dates: 

fi'6/D 
r 

L.-L/ 

Cn1 

f::>lf;/~.... 

Note: A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: 

1 1205GWMMW009U 11 21 31 

2 1205GWMMW036U 12 22 32 

3 1205GWMMW036UMS 13 23 33 

4 1205GWMMW036UMSD 14 24 34 

5 1205GWMMW027U 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:______________________ 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: C{\ 

2nd reviewer: 1 / 

All circled elements are applicable to each sample. 

Samnle ID Matriy_ _Taraet AnalvteList fTAL\ 

~s AI, Sb, As, Ba, Be~, Ca, Cr, Co, Cu, Fe, Pb, Mg,fiiThl Hg, Ni, K,rSeJAg, Na, Tl, V, Zn, Mo, B, Sn, Ti, ........., 
 ............. 
 '--"'"'--' 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

GC':>l\ AI, Sb, As, Ba, Be@ Ca, Cr, Co, Cu, Fe, Pb, Mg{M"', Hg, Ni, K,(Se} Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, .__... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg~ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Analv!'!i!'! ... 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be,(CQ, Ca, Cr, Co, Cu, Fe, Pb, Mg(Mn, Hg, Ni, K,CS'e1, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~I=AA .0.1 C::h .O.c. l=l<> l=l"' ('rl (', r'r r'n r'o I="' Ph Mn ~nn l-In 1\li I< C::"' .O.n 1\1<> Tl \1 7n Mn l=l C::n Ti 

Comments: Mercury by CVAA if performed 
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Report# 28023E6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: August2,2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050384 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW009F 05/08/12 L 12050384-01 

1205GWMMW009U 05/08/12 L 12050384-02 

1205GWMMW036F 05/08/12 L 12050384-03 

1205GWMMW036U 05/08/12 L 12050384-04 


1205GWMMW036FMS 05/08/12 L 12050384-05 

1205GWMMW036UMS 05/08/12 L 12050384-06 


1205GWMMW036FMSD 05/08/12 L 12050384-07 

1205GWMMW036UMSD 05/08/12 L 12050384-08 


1205GWMMW027F 05/08/12 L 12050384-09 

1205GWMMW027U 05/08/12 L 12050384-1 0 


1205GWMMW036UDUP 05/08/12 L 12050384-04DUP 
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Introduction 

This data review covers 11 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::;; 20% for water or:::;; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) with the 
following exceptions: 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

1205GWMMW036FMS/MSD 
(1205GWMMW009F 
1205GWMMW036F 
1205GWMMW027F) 

Sulfate 113 (90-11 0) 113 (90-110) - J+ (all detects) A 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050384 

SDG Sample Analyte Flag A or P Reason Reason Code 

L12050384 1205GWMMW009F Sulfate J+ (all detects) A Matrix spike/Matrix 16 
1205GWMMW036F spike duplicate (%R) 
1205GWMMW027F 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050384 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050384 

No Sample Data Qualified in this SDG 

6 
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__________________________________________________________________________________ ___ 

LDC #: 28023E6 VALIDATION COMPLET~,~o/WORKSHEET Date: 7-'Z.&-t'Z-
SDG #: L 12050384 Page: ~Leve17JY 

Laboratory: Microbac Reviewer: 

2nd Reviewer: ~ 

METHOD: (Analyte) Sulfate EPA Method 300.0 Total Dissolved Solids EPA Method 160.1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area 

I. Technical holding times 	 A Sampling dates: 

II Initial calibration A 

Ill. Calibration verification 


AIV Blanks 


V Matrix Spike/Matrix Spike Duplicates 


VI. Duplicates 

VII. Laboratory control samples 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

Note: 	 A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Validated Samples: 
t AtA 

1 1205GWMMW009F 

2 1205GWMMW009U 

3 1205GWMMW036F 

4 1205GWMMW036U 

5 1205GWMMW036FMS 

6 1205GWMMW036UMS 

7 1205GWMMW036FMSD 

8 1205GWMMW036UMSD 

9 1205GWMMW027F 

10 1205GWMMW027U 

Notes: 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

N', 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

r tte Y') u\.:R 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Comments 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: ,

e 
c--/ 

S::~mnl~ In P:=~r::~m~t~r 

lJ~Jq pH TDS Cl F N03 N02(s"O)o-P04 Alk CN NH3TKN TOC Cr6+ C104 

l-)Lj 10 pH ('fO§} Cl F NO::~ NO? S04 0-PO Alk CN NH::~ TKN TOC Cr6+ CIO 

pH -- F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 TDS Cl 

pH TDS Cl F NO::~ NO? S04 0-PO Alk CN NH::~ TKN TOC Cr6+ CI04 

Gc s1 pH TDS Cl F N03 N02(sO:'p-P04 Alk CN NH3TKN TOC Cr6+ C104 

\I//)~ pH ~ Cl F NO::~ NO? ~0-PO Alk CN NH~ TKN TOC Cr6+ CI04 
JJ ~ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CIO.:~ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CIO.:~ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO Alk CN NH~ TKN TOC Cr6+ CIO.:~ 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO? SO.:~ 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CIO.:~ 

pH TDS Cl F NO~ NO? SO.:~ 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO.:~ Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO.:~ 0-PO.:~ Alk CN NH~ TKN TOC Cr6+ CIO.:~ 

nH TnS r.1 F NO. NO. SO 0-PO. Alk r.N NH. TKN TOr. r.rn+ r.10 

Comments:____________________________________ 
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LDC #: 1$Jl?>bb VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~of_\_ 

Reviewer:_l2Z 
2nd Reviewer: ~ 

METHOD: lnorganics, EPA Method See Cover 

Y N N/A Was a matrix spike analyzed for each matrix in this SDG? qo-!IG
ease see qualifications below for all questions answered "N". Not applicable questio~s· entified as "N/A". 

Y N/A Were matrix spike percent recoveries (%R) within the control limits o . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~N N/A Were all duplicate sample relative percent differences (RPD),:: 20% for water samples and _::35% for soil samples? 
~':'~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1"1 bi1"'" I :;• I SJ~ I\\'$~~ ll\3::..w IRPD(I!m!kl lt~'qdSamp!el0tJ0t-.tA'"?l2J 


Commenffi:____________________________________________________________________________________________________________ 
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Report# 28023F4b 


Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 


Report Date: July 27, 2012 


Matrix: Water 


Parameters: Metals by ICPMS SW 846 Method 6020 


Validation Level: Stage 28 


Laboratory: Microbac Laboratories, Inc. 


Sample Delivery Group (SDG): L 12050425 


Sample Identification Collection Date Laboratory Sample Identification 

125GWMMW021-U 05/10/12 L 12050425-01 

125GWMMW006-U 05/10/12 L 12050425-03 

125GWMMW020-U 05/10/12 L 12050425-05 


1
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Introduction 

This data review covers 3 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratoiy Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of 5: 20% for water or 5: 

35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R)werewithin 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050425 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050425 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050425 

No Sample Data Qualified in this SDG 
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LDC #:_ _,2=8=02=3"-F_,_4b~-- VALIDATION COMPLETENESS WORKSHEET Date:l ~7.frt'L 
SDG #: L 12050425 Level Ill Page:_2_of) 
Laboratory: Microbac Reviewer: C/CGOW 2nd Reviewer: ,c=:./' 
METHOD: Metals (EPA SW 846 Method .S01 OB) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation. Area 	 Comments 

I. Technical holding times 	 8 Sampling dates: S/IoI r1._.
II. ICP/MS Tune ~ 

Ill. Calibration 
 f\ 
IV. Blanks B 

v. ICP Interference Check Sample (ICS) Analysis f\ ' 
VI. Matrix Spike Analysis 	 -A ('('};/ 0 ( L-\ ?.o<sDL{C[6)

• 	 / 
VII. Duplicate Sample Analysis 	 /'! 
VIII. Laboratory Control Samples (LCS) 'Pr ~s 
IX. Internal Standard(ICP-MS) 	 A 
X. Furnace Atomic Absorption QC tJ 	 "'\ 

XI. 	 ICP Serial Dilution t1 C~t1.oSol{ClO ) 

/


XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data 0 
XIV. Field Duplicates 	 N 
XV Field Blanks rV 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: \..fl (A~ 

1 125GWMMW021-U 11 21 31 


2 125GWMMW006-U 12 22 32 


3 125GWMMW020-U 13 23 33 


4 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 
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LDC #: <._..:tS.-> v c.)l ~ VALIDATION FINDINGS VVORKSHEET Page:_l_ofJ 
Sample Specific Element Reference Reviewer: M 

2nd reviewer: \ 2 
All circled elements are applicable to each sample. 

SrJmoiP. In Mr~triY Tr~rnP.t Anr~lvtP. I i.::;t fTAI ),.:~ 
AI, Sb, As, Ba, Be, td) Ca, Cr, Co, Cu, Fe, Pb, Mg~, Hg, Ni, K,~. Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, ..__,........... 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, f<, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=J. Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H!=l, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=l, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=J. Mn, H!=l, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ms:~, Mn, H£~ Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Ms:~, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

An::~lvsis MP.thod 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,. 


ICP-MS AI, Sb, As, Ba, Be,~, Ca, Cr, Co, Cu, Fe, Pb, Mg,(!iJiil\ Hg, Ni, Kfs:) Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
,__..'-/ '--" 

i.GEll.A AI .<:;h A<::. B:::l ~ r.rL _Ca !:r !:n r:, i=P Dh ~An ~An 1-:lrr l'Ji J( SP_ An l'-1:::~ Tl \LJn Jilin R ~n _Ti I I 

Comments: Mercury by CVAA if performed 
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Report# 28023F6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050425 

Sample Identification Collection Date Laboratory Sample Identification 
125GWMMW021-U 05/10/12 L 12050425-01 
125GWMMW021-F 05/10/12 L 12050425-02 
125GWMMW006-U 05/10/12 L 12050425-03 
125GWMMW006-F 05/10/12 L 12050425-04 
125GWMMW020-U 05/10/12 L 12050425-05 
125GWMMW020-F 05/10/12 L 12050425-06 

125GWMMW021-UDUP 05/10/12 L 12050425-01 DUP 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 


Field replicate samples were collected in duplicate. Controllimit(s) were not established in 

the SAP since the average of the replicate samples is used as the final value for the field 

location. Results of field replicate samples or other project samples were not qualified 

based on the precision of field replicate samples. 


VIII( a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Vlll(b). Overall Assessment of Data 


Data flags are summarized at the end of this report if data has been qualified. 


5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050425 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050425 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050425 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023F6 VALIDATION COMPLETENESS WORKSHEET Date:[?~76-(L. 
SDG #: L 12050425 Level Ill Page:_i_ofl 
Laboratory: Microbac Reviewer:~ 

2nd Reviewer: \D...,../ 

METHOD: (Analyte) Sulfate EPA Method 300.0 Total Dissolved Solids EPA Method 160.1 f-<'(Z.$L/Q (__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\ ... " ArP-~ (!, 

I. 

II 

Technical holding_ times 

Initial calibration 

A
4 

Sampling dates: 5/to/~
I 

Ill. Calibration verification A 
IV Blanks It ' v 
VI. 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

n 
A 

r'15/0 (lA'lo~~'f;L{)
Ow ../ 

VII. Laboratory control samples A LL~/0
I 

VIII. Sample result verification N 

IX. Overall assessment of data lr 
X. Field duplicates fl( 
VI l=ioln hl<>nk-" (V 

Note: 	 A =Acceptable ND = No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples: w~ 
1 125GWMMW021-U 11 21 31 

2 125GWMMW021-F 12 22 32 

3 125GWMMW006-U 13 23 33 

4 125GWMMW006-F 14 24 34 

5 125GWMMW020-U 15 25 35 

6 125GWMMW020-F 16 26 36 

7 (tt. 1)0~ 17 27 37 
'--" 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: v=:--/ 

Samnle ID Parameter 

2,~ 0 pH TDS Cl F N03 NOiSO:P-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

l~Js pH 6D$)_c1 F NO,. NO,¥0-PO Alk CN NH,. TKN TOC Cr6+ CI04 
J <./ '--" 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 
(Jj;r' ( pH~ Cl F NO:~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 0-POA Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO:~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 SO,t O-P0_4 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH3TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO O-P04 Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO 0-POd Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO 0-POd Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO:~ NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SOd 0-POd Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SOd 0-POd Alk CN NH,. TKN TOC Cr6+ ClOd 

pH TDS Cl F NO,. NO, SO 0-POd Alk CN NH,. TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SOd 0-POd Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO,. NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

nH Tn~ r.l F NO. NO. ~0 0-PO Alk' r.N NI-l. TI<N TOr.Crn+ r.IO. 

Comments:____________________________________ 
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Report# 28023G4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Metals by ICP SW 846 Method 601 OB 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L12050426 

Sample Identification Collection Date Laboratory Sample Identification 
1205SWMST226-F 05/10/12 L 12050426-01 
1205SWMST048-F 05/10/12 L 12050426-03 
1205SWMST050-F 05/10/12 L 12050426-05 
1205SWMST093-F 05/10/12 L 12050426-07 
1205SWMST095-F 05/10/12 L 12050426-09 
1205SWMSG006-F 05/10/12 L 12050426-11 
1205SWMST096-F 05/10/12 L 12050426-13 
1205-ER-SW-02-F 05/10/12 L 12050426-15 
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Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 601 OB ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Sample 1205-ER-SW-02-F was identified as an equipment blank. No metal contaminants 
were found with the following exceptions: 

Equipment Blank ID Analyte Concentration (mg/L) 

1205-ER-SW-02-F Calcium 0.154 
Vanadium 0.00543 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 
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IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Magnesium results were outside the QC limits; results were not qualified since the original 
sample (L 12050415-02) was greater than 4X the spike amount and is a non-client sample. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

5 
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IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6 
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Metals - Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050426 

·No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

7 
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LDC #:_-=28=0=23::..::G'-'-'4a=----- VALIDATION COMPLETENESS WORKSHEET Date:t~ 
SDG #: L12050426 Level Ill Page:_'-eel 
Laboratory: Microbac Reviewer:~ 

2nd Reviewer: , _ _,. 
METHOD: Dissolved Metals (EPA SW 846 Method 601 OB) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Com meets I 
I. 

II. 

Technical holding times 

ICP/MS Tune 

B 
Jl 

Sampling dates: S/1 O/r1

Ill. Calibration f\ 
IV. Blanks A 
v. ICP Interference Check Sample (ICS) Analysis A ,....... 

VI. 

VII. 

Matrix Spike Analysis 

Duplicate Sample Analysis 

sw 
IV 

fl"S/G (J'On::-Cl1 £/\ t)- / 

VIII. 

IX. 

Laboratory Control Samples (LCS) 

Internal Standard (ICP-MS) 

+i 
N 

L0S-
X. Furnace Atomic Absorption QC II/ ,. 
XI. ICP Serial Dilution ~ (f\O f\ eli &'\-t:-) 
XII. Sample Result Verification N 

\. / 

XIII. Overall Assessment of Data k\ 
XIV. Field Duplicates ;V 
XV Field Blanks SvJ G\?:::C\ 

Note: 	 A= Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: \<> 1\ /
WG-..--v ~ 

1 1205SWMST226-F 11 21 31 

2 1205SWMST048-F 12 22 32 

3 1205SWMST050-F 13 23 33 

4 1205SWMST093-F 14 24 34 

5 1205SWMST095-F 15 25 35 

6 1205SWMSG006-F 16 26 36 

>V - 17 27 37 

8 1205SWMST096-F 18 28 38 

9 1205-ER-SW-02-F 19 29 39 

10 20 30 40 

Notes:______________________ 

28023G4aW.wpd 
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VALIDATION FINDINGS \.I'VORKSHEET Page:_LofJ 
Sample Specific Element Reference Reviewer: C(~ 

2nd reviewer: • ~ 

All circled elements are applicable to each sample. 

S::~mnleJD M:=~trix TaraP.t An::~lvtP. I ist fTAI)

1-q AI, Sb, As, Ba, Be, C~, Cr, Co, Cu, Fe, Pb,~ Mn, Hg, Ni, K, Se, Ag, Na, Tl(\7) Zn, Mo, B, Sn, Ti, U,...__... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be·, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g_, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, AH_, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, A_gJ Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, M0, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, A_g_, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H!=!, Ni, K, Se, A!=l, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
Aru!Jvsis M£thrui 

ICP AI, Sb, As, Ba, Be, Cd~ Cr, Co, Cu, Fe, Pb,~. Mn, H!=!, Ni, K, Se, A_gJ Na, TI,&J, Zn, Mo, 8, Sn, Ti, U, 
'--''--"' 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

I~FAA AI ~h A<>. R::~ RP r.rl_r.:::! F.r ('~ r.u Cp_ Dh _Mnllcnn Hn _N_i K SF> An N~ Tl \1 Zn _fll]n__B ~Sn Ti I I 

Comments: Mercury by CVAA if performed 
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LDC #: 28023G4a VALIDATION FINDINGS WORKSHEET Page:Lof~
Field Blanks Reviewer:~ 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW846 601 OB/7000) 

Blank units: mq/L Associated sample units: mg/L 
Sampling date: 5/10/12 Soil factor applied NA 
. ·-· -·-···· -.Jt"e: (circle one) Fk .._ ·-· ... . . ... ·--·3 I Other: EB . ·----·-·-- ciamples: . -

Analyte Blank ID Sample Identification 
. 

9 Action Limit No Qualifiers 

Ca 0.154 0.154 -
v 0.00543 0.00543 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


28023G4aeb.wpd 



LDC#: ?_,~G~b~ VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: o1-

2nd Reviewer: ~ 
METHOD: Trace metals (EPA sw 846 Method 601 0/6020nooo) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? e 

Y@)N!A Were matrix spike percent recoveries (%R) within the control limits o 75-125 If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I·IL-I~~:S-o7_l Inr 1%\i:..cy Iz:r IRPD!Hm..l l'""d0\"C"'"IJUoQ;dl(~:a=/tfa IM: 

Comments:·---------------------------------------------------------------------------------------------------------------

MSD.4SW 



Report# 28023G4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST226-F 
1205SWMST226-U 
1205SWMST048-F 
1205SWMST048-U 
1205SWMST050-F 
1205SWMST050-U 
1205SWMST093-F 
1205SWMST093-U 
1205SWMST095-F 
1205SWMST095-U 
1205SWMSG006-F 
1205SWMSG006-U 
1205SWMST096-F 
1205SWMST096-U 
1205-ER-SW-02-F 
1205-ER-SW-02-U 

1205SWMST226-FMS 
1205SWMST226-FMSD 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Metals by ICPMS SW 846 Method 6020 


Stage 28 


Microbac Laboratories, Inc. 

L 12050426 


Collection Date 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 

Laboratory Sample Identification 
L 12050426-01 

L 12050426-02 

L 12050426-03 

L 12050426-04 

L 12050426-05 

L 12050426-06 

L 12050426-07 

L 12050426-08 

L 12050426-09 

L 12050426-1 0 

L 12050426-11 

L 12050426-12 

L 12050426-13 

L 12050426-14 

L 12050426-15 

L 12050426-16 


L 12050426-01 MS 

L 12050426-01 MSD 


1
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Introduction 

This data review covers 18 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1205-ER-SW-02-F and 1205-ER-SW-02-U were identified as equipment blanks. 
No metal contaminants were found. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 
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ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :o:: 20% for water or s 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; data were not qualified since the original 
sample (1205SWMST226-U) concentration was less than 50 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 
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LDC #: 28023G4b VALIDATION COMPLETENESS WORKSHEET Date: 7-2.J:,-rL.. 
SDG #: L 12050426 
Laboratory: Microbac 

Level Ill Page:~f \ 
Reviewer: c:rr;;; 

2nd Reviewer: Icy 
METHOD: Metals (EPA SW 846 Methodoote8/6020j() 


The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

Validation Area 	 .C1 

I. Technical holding times 	 Sampling dates: Pt 	 Silo IlL-
II. ICP/MS Tune R-
Ill. Calibration A 

IV. Blanks 0 

v. ICP Interference Check Sample (ICS) Analysis "f~ 
VI. Matrix SJ)ike Analysis 	 ~ ('f'bfj) 
VII. Duplicate Sample Analysis 	 N 
VIII. Laboratory Control Samples (LCS) f-T 	 L-CS 
IX. Internal Standard (ICP-MS) A/ 

X. Furnace Atomic Absorption QC 	 ;V 
XI. ICP Serial Dilution 	 ~~vJ 
XII. Sample Result Verification 	 N 

AXIII. Overall Assessment of Data 

XIV. Field Duplicates AI 

t\j~) f:0:::-lS .tbXV Field Blanks 

Note: 	 A = Acceptable ND =No compounds detected D = Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples· LJ 

1 1205SWMST226-F 11 1205SWMSG006-F 21 31 

2 1205SWMST226-U 12 1205SWMSG006-U 22 32 

3 1205SWMST048-F 13 1205SWMST096-F 23 33 

4 1205SWMST048-U 14 1205SWMST096-U 24 34 

5 1205SWMST050-F 15 1205-ER-SW-02-F 25 35 

6 1205SWMST050-U 16 1205-ER-SW-02-U 26 36 

7 1205SWMST093-F 17 I(~\~) fC\S 27 37 

8 1205SWMST093-U 18 l! f1'l5\) 
_.., 28 38 

9 1205SWMST095-F 19 29 39 

10 1205SWMST095-U 20 30 40 

Notes: Samprss appeilded Wltlt F were analyzed as dissolved 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer: \10' 

All circled elements are applicable to each sample. 

Samr"IIA In M~triY 	 T~rnAt An~lvtA I i~t ITAI \ 

I/~J S .>"7}1; 

\1 1':> IS AI, Sb, As, Ba, Be{cd)Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
-

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Z..J44b/fiJ ·~ 
I'Z.. I lb 	 AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K(St;)Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

rsi~l71~ 	 AI, Sb, As, Ba, Be,1Ca) Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K~, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,. 	 ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

11 ""' l\l"'i"' llll...+h ..... rl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be,iCBJCa, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg~ Ni, K@) Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'---"-

~FAA 	 111 ~h Ac::. R::o RP r.rl r.::o r.r r.n r.1 FP Ph 1\/ln 1\/ln Hn Ni. K ~"' An N::o Tl \1 7n Mo R ~n Ti 

Comments: Mercurv by CVAA if performed 
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LDC#: ~~OL-')b'i_? VALIDATION FINDINGS WORKSHEET Page: lc:Y<t 
ICP Serial Dilution Reviewer: 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

..... , . 
Y~N/A 
Y\N}_N/A 
LEVE~< 
Y N I I---·-......................... I......................, ----,.., ................... 0................ '-'-' Y
W W ........ - -· IV I '\,---·-..... 1-\.1-1 I Y V '-'1 1'\,._,1 ............. 1-1 I --\,.AI'-'\.AI'-llo.l-1 1'\..Jo 


\..../ 
# n:.t<> nil11t<>rf ~:>mnl<> In M"triY An,.lvt<> 01nn II imitc::l Ac::c::nl'i:>t"rf ~"mnl"c:: nll:>lifil':>tinnc:: 

L--- w SP \'L,~() .IVa {\) 'x2il 
..._ 

{ <6{);<. MJ) L) 
/ 

-

Comments:__________________________________________________________________________________________________________________________ 
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Report# 28023G6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST226-F** 
1205SWMST226-U 

1205SWMST048-F** 
1205SWMST048-U 
1205SWMST050-F 
1205SWMST050-U 
1205SWMST093-F 
1205SWMST093-U 
1205SWMST095-F 
1205SWMST095-U 
1205SWMSG006-F 
1205SWMSG006-U 
1205SWMST096-F 
1205SWMST096-U 
1205-ER-SW-02-F 
1205-ER-SW-02-U 

Monsanto, P4 Production LLC 

August2,2012 

Water 

Wet Chemistry 

Stage 28 & 4 


Microbac Laboratories, Inc. 

L 12050426 


Collection Date 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 
05/10/12 

Laboratory Sample Identification 

L 12050426-01 ** 

L 12050426-02 


L 12050426-03** 

L 12050426-04 

L 12050426-05 

L 12050426-06 

L 12050426-07 

L 12050426-08 

L 12050426-09 

L 12050426-1 0 

L 12050426-11 

L 12050426-12 

L 12050426-13 

L 12050426-14 

L 12050426-15 

L 12050426-16 


**Indicates sample underwent Stage 4 review for Hardness only 
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Introduction 

This data review covers 16 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, Standard Method 23408 for Dissolved Hardness, 
and EPA Method 160.1 and Standard Method 2540C for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 7 days for methods 
160.1 and 2540C, and 6 months for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1205-ER-SW-02-F and 1205-ER-SW-02-U were identified as equipment blanks. 
No contaminant concentrations were found. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s; 20% for water or s; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

All sample result verifications were acceptable for samples on which a Stage IV review was 
performed. Raw data were not evaluated for the samples reviewed by Stage 28 criteria. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
V:\loGIN\mwh\monsanto\28023GG_M34.doc 



Wet Chemistry - Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050426 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023G6 VALIDATION COMPLETENES~/WORKSHEET Date:7-'l&-l'L
SDG #: L 12050426 Level Ill j\ v Page:L-of_l_ · 
Laboratory: Microbac Reviewer: C/1_ 

2nd Reviewer: y=::7 

METHOD: Sulfate (EPA Method 300.0). Dissolved Hardness(SM23408), Total Dissolved Solids (EPA Method 160. 1jsrvfZ5LJ.fX. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

,..
V::~lirl:'lfinn ArAl'l 	 I Ant~ 

I. Technical holding times -R Sampling dates: sltnftrz_ 

II Initial calibration 
 A 	

I 

Ill. Calibration verification A 
IV Blanks B 
v Matrix Spike/Matrix Spike Duplicates N -

ft 0 U? rLrzos c l.{ -zC)'\VI. Duplicates 

VII. Laboratory control samples 	 f-1 Le-:7/rf) _/ 

VIII. Sample result verification 	 A- 1\JQl~t~ ~ I~Llf 
IX. Overall assessment of data A 
X. Field duplicates 	 IV 

/VD e:-- f):::. I ~ lh)(I l=i,.ln hl<>ni<" 
..... 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 

SW =See works~:~ -% 'tr ~\ieldyla~ ibcd~~~ufment blank 

Validated Samples· '<f-/ \.....--	 ~ 
"(A)C\: 

1 1205SWMST226-F-'1"1- 11 1205SWMSG006-F 21 31 


2 1205SWMST226-U 12 1205SWMSG006-U 22 32 


3 1205SWMST048-F.::J.=1> 13 1205SWMST096-F 23 33 


4 1205SWMST048-U 14 1205SWMST096-U 24 34 


5 1205SWMST050-F.. 15 1205-ER-SW-02-F 25 35 


6 1205SWMST050-U 16 1205-ER-SW-02-U 26 36 


7 1205SWMST093-F. 17 27 37 


8 1205SWMST093-U 18 28 38 


9 1205SWMST095-F. 19 29 39 


10 1205SWMST095-U 20 30 40 


Notes:_________________________________________ 

28023G6.wpd 
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~3bh
LDC #:,______ VALIDATION FINDINGS CHECKLIST Page:_J of 'L 

Reviewer: (AZ 
2nd Reviewer: I c../

"' 

Method:lnorganics (EPA MethodS~ covVL-1 

Validation Area 

I. Technical holding times 

All technical holding times were met. 

Cooler temperature criteria was met. 

II. Calibration 

Were all instruments calibrated daily, each set-up time? 


Were the proper number of standards used? 


Were all initial calibration correlation coefficients> 0.995? 


Were all initial and continuing calibration verification %Rs within the 90-11 0% QC 

limits? 


Were titrant checks performed as required? (Level IV only) 


Were balance checks performed as required? (Level IV onlv) 


Ill. Blanks 

Was a method blank associated with everv sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the , 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 

Was an LCS anaylzed for this SDG? 


Was an LCS anal'lzed oer extraction batch? 


Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

within the 80-120% (85-115% for Method 300.0) QC limits? 


VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 


Were the performance evaluation (PE) samples within the acceptance limits? 


Yes No NA Findings/Comments 
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7____2
LDC #:_15(jj_){;_0_G-6 VALIDATION FINDINGS CHECKLIST Page:_of

Reviewer:~ 
2nd Reviewer: \r-.

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ....
to level IV validation? 


Were detection limits< RL? / 
~ 


VIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /f 
IX. Field duplicates 

.......... ~ 


Field duplicate pairs were identified in this SDG. 

/ -Target analytes were detected in the field duplicates. 

X. Field blanks 

Field blanks were identified in this SDG. / 
/Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Sample Specific Analysis Reference Reviewer: CR 

2nd reviewer: \ 2 
All circled methods are applicable to each sample. 

<> 

S::~mnle ID Pa1 .6. 

\j?J '?; "7~~ q ,, ,-:,' pH TDS Cl F NO~ No?(s{Y:JO-PO" Alk CN NH~ TKN TOC Cr6+ Clo}.:thJ~
'---" 

pH TDS Cl F NO::~ NO, SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 
'~~b,~}g 
I I ~~ pH dosJCI F NO~ NO? SO 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 

'--"""' 
pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO" 0-PO Alk CN NH3TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO" 0-PO Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO? SO" 0-PO Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO~ NO? SO 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N07 SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N07 SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 NO? SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO 

nH TnS r.l F NO. NO. RO 0-PO Alk r.N NH. TKN TOr. r.rR+ r.10 

Comments:____________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_\_of ~ 
Sample Calculation Verification Reviewer: ~ 

2nd reviewer: l/'=--" 

METHOD: lnorganics, Method SeQ_CQv01--

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 


Y N/A Are results within the calibrated range of the instruments? 

Y, N N/A Are all detection limits below the CRQL? 


1fA,rd~Compound (analyte) results for reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

Co_L1.Xq1) + ~LL{.\\~) 

Reported Calculated 
AcceptableCo~~~~on c~~n~~~n# Sample ID Analyte (YIN) 

I fkd~a 161 lb'-'5( y 

Note:______________________________________________________________________________ 

RECALC.6 



Report# 28023H4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205GWMMW007U 

1205GWMMW007UMS 
1205GWMMW007UMSD 

1205GWMMW011 U 
1205GWMMW028-1-U 
1205GWMMW028-2-U 

1205GWMMW023U 
1205GWMMW027U 
1205GWMMW017U 
1205GWMMW028U 
1205GWMBW085U 

1205GWMMW034-1-U 
1205GWMMW034-2-U 

1205GWMMW013U 
1205GWMMW024U 

Monsanto, P4 Production LLC 

July 27, 2012 

Water 

Metals by ICPMS SW 846 Method 6020 


Stage 28 


Microbac Laboratories, Inc. 

L 12050491 


Collection Date 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/13/12 
05/12/12 
05/12/12 
05/12/12 
05/12/12 
05/12/12 

Laboratory Sample Identification 
L 12050491-01 

L 12050491-03 

L 12050491-05 

L 12050491-07 

L 12050491-09 

L 12050491-11 

L 12050491-13 

L 12050491-15 

L 12050491-17 

L 12050491-19 

L 12050491-21 

L 12050491-23 

L 12050491-25 

L 12050491-27 

L 12050491-29 
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Introduction 

This data review covers 15 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limitfor cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted with the following exceptions: 

Lab. Associated 
Date Reference/ID Analyte %R (Limits) Samples Flag AorP 

5/22/12 CRDL (13:46) Selenium 185 (70-130) 1205GWMMW023U J+ (all detects) p 

Selenium results were outside the QC limits; data were not qualified since the sample 
concentration for samples 1205GWMMW028-2-U, 1205GWMMW027U, 
1205GWMMW017U, 1205GWMMW028U, 1205GWMBW085U, 1205GWMMW034-1-U, 
1205GWMMW034-2-U, 1205GWMMW013U, and 1205GWMMW024U were less than 2X 
the Rls. 
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IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks with the following exceptions: 

Maximum Associated 
Method Blank ID Analyte Concentration Samples 

PB (prep blank) Selenium 0.000779 mg/L All samples in SDG L 12050491 

ICB/CCB Selenium 0.380 ug/L 1205GWMMW028-2-U 
1205GWMMW023U 
1205GWMBW085U 
1205GWMMW027U 
1205GWMMW017U 
1205GWMMW028U 
1205GWMMW034-1-U 
1205GWMMW034-2-U 
1205GWMMW013U 
1205GWMMW024U 

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was 
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of 
each analyte. The sample concentrations were either not detected or were significantly 
greater (>5X blank contaminants) than the concentrations found in the associated method 
blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

1205GWMMW007U Selenium 0.00176 mg/L 0.00176U mg/L 

1205GWMMW011 U Selenium 0.00124 mg/L 0.00124U mg/L 

1205GWMMW028-2-U Selenium 0.0115 mg/L 0.0115U mg/L 

1205GWMMW023U Selenium 0.00256 mg/L 0.00256U mg/L 

1205GWMBW085U Selenium 0.00539 mg/L 0.00539U mg/L 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ::;; 20% for water or ::;; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 12050521-03) is representative of client's sample matrix. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII{a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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9 

Metals- Data Qualification Summary- SDG L 12050491 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050491 1205GWMMW023U Selenium J+ (all detects) p 	 Low-level continuing 

calibration (%R) 


Metals- Laboratory Blank Data Qualification Summary- SDG L 12050491 


SDG Sample 

L12050491 1205GWMMW007U 

L12050491 1205GWMMW011 U 

L12050491 1205GWMMW028-2-U 

L12050491 1205GWMMW023U 

L12050491 1205GWMBW085U 

Selenium 

Selenium 

Selenium 

Selenium 

Selenium 

Modified Final 
Analyte Concentration AorP Code 

0.00176U mg/L A 10 


0.00124U mg/L A 10 


0.0115U mg/L A 10 


0.00256U mg/L A 10 


0.00539U mg/L A 10 


Metals -Field Blank Data Qualification Summary- SDG L 12050491 


No Sample Data Qualified in this SDG 


8
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LDC #: 28023H4J? VALIDATION COMPLETENESS WORKSHEET 
SDG #: L12050491 Level Ill 
Laboratory:__,M=ic""'ro,_,b~a,_,c,____ 

GDUJ 
METHOD: Metals (EPA SW 846 Method 601 OB) 

Date:r'Zbi'Z.. 

Page:~of_~_ 
Reviewer:~ 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Com meets I 
I. 

II. 

Technical holding times 

ICP/MS Tune 

A
fi-.rv 

Sampling dates: ~ /J!L,-t~/JL-
I 

Ill. 

IV. 

Calibration 

Blanks 

:P(Sl~ 
'r::vJ 

v. ICP Interference Check Sample (ICS) Analysis ~ 
VI. Matrix Spike Analysis 

VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) 

IX. Internal Standard (ICP-MS) 

X. Furnace Atomic Absorption QC 

XI. ICP Serial Dilution 

XII. Sample Result Verification 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

XV Field Blanks 

Note: A =Acceptable 
N =Not provided/applicable 
SW =See worksheet 

Validated Samples· 

I "'I 
1 1205GWMMW007U 

2 1205GWMMW007UMS 

3 1205GWMMW007UMSD 

4 1205GWMMW011 U 

5 1205GWMMW028-1-U 

6 1205GWMMW028-2-U 

7 1205GWMMW023U 

8 1205GWMMW027U 

9 1205GWMMW017U 

10 1205GWMMW028U 

Notes: (2~ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A f{)S/n 
1\1 
Pr ltLS 
I~ 
(\/ 

~ 

t~ cm~-cll~) 
N 

~ 
/II

;v 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 

1205GWMBW085U 21 

1205GWMMW034-1-U 22 

1205GWMMW034-2-U 23 

1205GWMMW013U 24 

1205GWMMW024U 25 

26 

27 

28 

29 

30 

./ 

D =Duplicate 
TB =Trip blank 
EB =Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: % 

2nd reviewer: 1~ 
Q 

All circled elements are applicable to each sample. 

~::.mnl~ In M::.triY T:un~t An::.lvt~ I id fTAI \ 

LY"\S AI, Sb, As, Sa, Be~ Ca, Cr, Co, Cu, Fe, Pb, MQ(M1i, H!=!, Ni, K,~AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti,- ....._., ....._., 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

lct:Z~ AI, Sb, As, Sa, BetCdJCa, Cr, Co, Cu, Fe, Pb, Mg,tMnJHg, Ni, K.lS~Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 
/ '--"' '--"' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H!=!, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 

.6.n,.lu<:.i<:. M ..thnrf 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be,(2d)ca, Cr, Co, Cu, Fe, Pb, MQ,~HQ, Ni, K,{Se;JAQ, Na, Tl, V, Zn, Mo, 8, Sn, Ti,
-- '--"' 
I~EAA AI ~h Ac:. R::. RA r.rl r.::. r.r_ Co 0 FA Ph Mn Mn ~n 1\li I< ~"' lln 1\b Tl \1 7n Mn R ~n Ti 

Comments: Mercurv by CVAA if performed 
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LDC#: ~~~~~ VALIDATION FINDINGS WORKSHEET Page:_l_d 
Calibration Reviewer:.(2b 

2nd Reviewer:~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Y )N N/A Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110% for all analytes except mercury (80-12C 
:::>EVEL IV ONLY: 
Y N Was a midrange cyanide standard distilled? 

Y N N/A Are all correlation coefficients ~0.995? 


Y N /A Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


_# I Date I Calibration lD_ lln::~lut<> •!.R ......,_ Ac;;c::.nr-:i;::at~rf ~-::arnnlo.c;: _OJJ>~Iifir-_;,tion_nf_flata_ 

~I ~L.-J~ Qzi\>L (-~~~~ k,) 3£ 155 s Cro:l3a _l 0_:-15 0 ,'6-\5 : NCJ 9tJd (?Z'J<. ~C\ 
7 7 --:1"·+dotJf9 c_fj_ /v •• 

./ 

Comments:________________________________________________________________________________________________________________ 

CAL.4SW 



LDC #: 28023H4b VALIDATION FINDINGS WORKSHEET Page:_lof~ 
PBIICB/CCB QUALIFIED SAMPLES Reviewer: c:rc;;;: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied:~ Reason: 10 2nd Reviewer: ~ 
Concentration units. unless otherwise Associated ~::~mniP.!=:" 

Se 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a - The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 


28023H4b.wpd 



-- --------

LDc#: Zffrzs~+Nj) VALIDATION FINDINGS WORKSHEET Page: lc(?:
ICP Serial Dilution Reviewer: 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A If analyte concentrations were> 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? ®N/A Were ICP serial dilution percent differences (%D) .:':1 0%? 
Y\.' N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data 
LEV~· 
Y N N/ W W ...... - I ..... ...,._..,..., .... ,_ .._....., I _o...J ..... II.- __...,_1"" ..._.....,,_ 0 --- L--V-· IV I ,_....,_,_..... , .......,_11 Y W -11'\o ..... ll __ .. 1-1 I ---1-loAI ..... to.l-1 , ..... , 


'--"" 

# n::.t"' nillltMI ~::.mnl"' In M::.triv An::.lvt<> 01nn II imit"\ A""nl'i::.t<>rl ~::.mnl<>" n,,,lifiro::.tinn" 

L- I 1-oS o I1J -~ LJ S.e1:zsil q'?_,~r> ;1/o Qcb.f Cnon -cl,~ e/H::) 
\ -

L.-IW"::>OS-u-o~ <ye[~x\ L-'-l, ~0W' J.-
- J 

Comments:________________________________________________________________________________________________________________ 
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Report# 28023H6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205GWMMW007U** 
1205GWMMW007F** 

1205GWMMW007UMS 
1205GWMMW007FMS 

1205GWMMW007UMSD 
1205GWMMW007FMSD 

1205GWMMW011 U** 
1205GWMMW011 F** 

1205GWMMW028-1-U** 
1205GWMMW028-1-F** 
1205GWMMW028-2-U** 
1205GWMMW028-2-F** 

1205GWMMW023U** 
1205GWMMW023F** 
1205GWMMW027U** 
1205GWMMW027F** 
1205GWMMWO 17U** 
1205GWMMW017F** 
1205GWMMW028U 
1205GWMMW028F 
1205GWMBW085U 
1205GWMBW085F 

1205GWMMW034-1-U 
1205GWMMW034-1-F 
1205GWMMW034-2-U 

V:\loGIN\mwh\monsanto\28023H6_M34.doc 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Wet Chemistry 

Stage 28 & 4 


Microbac Laboratories, Inc. 

L 12050491 


Collection Date Laboratory Sample Identification 

05/13/12 L 12050491-01** 

05/13/12 L 12 050491-02** 

05/13/12 L 12050491-03 

05/13/12 L 12050491-04 

05/13/12 L 12050491-05 

05/13/12 L 12050491-06 

05/13/12 L 12050491-07** 

05/13/12 L 12050491-08** 

05/13/12 L 12050491-09** 

05/13/12 L 12050491-10** 

05/13/12 L 12050491-11** 

05/13/12 L 12050491-12** 

05/13/12 L 12050491-13** 

05/13/12 L 12050491-14** 

05/13/12 L 12050491-15** 

05/13/12 L 12050491-16** 

05/13/12 L 12050491-17** 

05/13/12 L 12050491-18** 

05/13/12 L 12050491-19 

05/13/12 L 12050491-20 

05/12/12 L 12050491-21 

05/12/12 L 12050491-22 

05/12/12 L 12050491-23 

05/12/12 L 12050491-24 

05/12/12 L 12050491-25 




1205GWMMW034-2-F 05/12/12 L 12050491-26 

1205GWMMW013U 
1205GWMMW013F 
1205GWMMW024U 
1205GWMMW024F 

1205GWMMW017UDUP 

05/12/12 
05/12/12 
05/12/12 
05/12/12 
05/13/12 

L 12050491-27 

L 12050491-28 

L 12050491-29 

L 12050491-30 


L 12050491-17DUP 


**Indicates sample underwent Stage 4 review 

2 
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Introduction 

This data review covers 31 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

4 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils with the following exceptions: 

5 
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DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

125GWMMW021-UDUP Total dissolved solids 26.0 (~20) - J (all detects) A 
( 1205GWMMW007U**) UJ (all non-detects) 

Total dissolved solids results were outside the QC limits; although the results were outside 
control limits, client samples were not qualified because it is unknown whether the non
client sample (L 120504201-01) is representative of client's sample matrix. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) with the 
following exceptions: 

Spike ID 
(Associated MS (%R) MSD (%R) RPD 
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1205GWMMW007FMS/MSD Sulfate 111 (90-110) 111 (90-110) - J+ (all detects) A 

(1205GWMMW007F** 

1205GWMMW011 F** 

1205GWMMW028-1-F** 

1205GWMMW028-2-F** 

1205GWMMW023F** 

1205GWMMW027F** 

1205GWMMW017F** 

1205GWMMW028F 

1205GWMBW085F 

1205GWMMW034-1-F 

1205GWMMW034-2-F 

1205GWMMW013F 

1205GWMMW024F) 


VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

All sample result verifications were acceptable for samples on which a Stage IV review was 
performed. Raw data were not evaluated for the samples reviewed by Stage 2B criteria. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6
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Wet Chemistry - Data Qualification Summary - SDG L 12050491 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050491 1205GWMMW007U** Total dissolved solids J (all detects) A Duplicate sample 15 
UJ (all non-detects) analysis (RPD) 

L12050491 1205GWMMW007F** Sulfate J+ (all detects) A Matrix spike/Matrix 
1205GWMMWO11 F** spike duplicate (%R) 
1205GWM MW028-1-F** 
1205GWMMW028-2-F** 
1205GWMMW023F** 
1205GWMMW027F** 
1205GWMMW017F** 
1205GWMMW028F 
1205GWMBW085F 
1205GWMMW034-1-F 
1205GWMMW034-2-F 
1205GWMMW013F 
1205GWMMW024F 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050491 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050491 

No Sample Data Qualified in this SDG 

7 
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LDC #: 28023H6 VALIDATION COMPLETENESS WORKSHEET Date:t-tbiP--

SDG #: L 12050491 Level Ill(\ tJ Page:~ofl_ 
Laboratory: Microbac Reviewer: of2--' 

2nd Reviewer: \ c-:-:" 
v 

METHOD: (Analyte) Sulfate EPA Method 300.0 Total Dissolved Solids EPA Method 160.1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lili~tinn Ar~~ 	 c,... 

I. Technical holdinQ times 	 f1 SamplinQ dates: 5/ tZ.-C"JJ I'L 
AII Initial calibration 

Ill. Calibration verification Pr 
-8IV Blanks 

v Matrix Spike/Matrix Spike Duplicates ~ Nb/~ 
VI. Duplicates SAl ~ 
VII. Laboratory control samples 	 0 LCS/f) 

,~ 

VIII. Sample result verification 	 N 

IX. Overall assessment of data Pr 
X. Field duplicates 	 iV 

!\IXI l=i~>lrl hl,:onko:: 

Note: 	 A =Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet EB = Equipment blank FB =Field blank l' 1

i- -*- :=- Leve..; '1
Validated Samples: 

1 1205GWMMW007U ~ 11 1205GWMMW028-2-U 'lfc-~ 21 1205GWMBW085U Q 31 I(A<JI)WP 
2 1205GWMMW007F ~-i 12 1205GWMMW028-2-F..,..,.. 22 1205GWMBW085F \'D 32 

~ 

3 1205GWMMW007UMS 13 1205GWMMW023U U 23 1205GWMMW034-1-U 33 

4 1205GWMMW007FMS 14 1205GWMMW023F .>f4. 24 1205GWMMW034-1-F 34 

5 1205GWMMW007UMSD 15 1205GWMMW027U 1:--/: 25 1205GWMMW034-2-UG 35 

6 1205GWMMW007FMSD 16 1205GWMMW027F t.:t'. 26 1205GWMMW034-2-FfP 36 

7 1205GWMMW011 U -I-'It 17 1205GWMMW017U ~ 27 1205GWMMW013U Q 37 

8 1205GWMMW011 F 4,>1::: 18 1205GWMMW017F# 28 1205GWMMW013F 38 

9 1205GWMMW028-1-U~ 19 1205GWMMW028U...  29 1205GWMMW024U 39 

10 1205GWMMW028-1-F .of.i 20 1205GWMMW028F 30 1205GWMMW024F 40 

Notes:_________________________________________________________________________________ 

28023H6.wpd 



~Yb/)~(
~_LDC #:,____u~_ }t' VALIDATION FINDINGS CHECKLIST Page:_J of L 

Reviewer:~ 
2nd Reviewer:_vv--=--

: norgan1cs (EPA M th d 5M th e 0 d I e 0 ~co 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
,.....-~ 

All technical holding times were met. 

/
Cooler temperature criteria was met. 

II. Calibration 
I/ vWere all instruments calibrated dailv, each set-up time? 
./ 

Were the proper number of standards used? 

/ 

/ -Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC 
limits? 

,......, 
Were titrant checks performed as reauired? (Level IV only) 

Were balance checks performed as required? (Level IV onlvl ~ 

Ill. Blanks 
/Was a method blank associated with every sample in this SDG? 

v 
Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. 

IV. Matrix spike/Matrix soike duolicates and Duolicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
1-

SDG? If no, indicate which matrix does not have an associated MS/MSD or ~ 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ) w 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) :: 20% for v-
waters and :: 35% for soil samples? A control limit of~ CRDL~ 2X CRDL for soil) / 

was used for samples that were ~ 5X the CRDL, including when only one of the 

duplicate sample values were < 5X the CRDL. 


V. Laboratory control samoles 
/"'"

Was an LCS anaylzed for this SDG? 

/Was an LCS analvzed oer extraction batch? 
1

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Qualitv Control 
1

,/Were performance evaluation (PE) samples performed? 
[.7 

/Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 



-z_-z_ 
LDC#: VALIDATION FINDINGS CHECKLIST Page:_of

Reviewer:~ 
2nd Reviewer: v=

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable _../" 
to level IV validation? 


Were detection limits < RL? / --
VII/. Overall assessment of data 

Overall assessment of data was found to be acceptable. /I 
IX. Field duplicates 

.--
Field duplicate pairs were identified in this SDG. 

_../"
Target analytes were detected in the field duplicates. 

X. Field blanks 

./'Field blanks were identified in this SDG. 

I/
Target analvtes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 



~CWL:)B6
LDC#:____ VALIDATION FINDINGS WORKSHEET Page:_i_of \ 

Sample Specific Analysis Reference Reviewer: ~ 
2nd reviewer: \~.

All circled methods are applicable to each sample. 

~~mniA In P~r~mAtAr 

( 17.,)'f>J\D/"Z..-'
1'·1 1o1~;z.o pH TDS Cl F N03 N02{S())'o-P04 Alk CN NH3TKN TOC Cr6+ Cl04 ..........__.,

Z-'-~;lbJ~ 
~D pH TDS Cl F NO:l NO, SO O-P04 Alk CN NH:l TKN TOC Cr6+ Cl04 

I' 

( 
pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

\ ;'1/f}~\~)?., 
17 ,q Z,.l ;z.....; pH (T[)S'\cl F NO:l NO, SO O-P04 Alk CN NH:l TKN TOC Cr6+ Cl04 
"Zh,1-'1,'1..9 .., '---""' 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO 0-PO., Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO:l NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 

IGC·3.~~~~ Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

q_~ pH ~S Cl F NO:l NO~O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 
J 

pH TDS Cl F NO:l NO,¥O-P04 Alk CN NH:l TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO:l NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH:l TKN TOC Cr6+ CIO 

•pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:l NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:l NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 

pH TDS Cl F NO:l NO, S04 0-PO Alk CN NH:l TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:l NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:l NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.r r= 1\J() 1\10. ~n 0-Pn Alk r.N 1\JH. TK'I\J Tnr. r.rR+ r.rn 

Comments:____________________________________ 
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LDC#: 1-'GcJL~b VALIDATION FINDINGS WORKSHEET Page:~of~ 
Duplicate Analysis Reviewer: 01

2nd Reviewer: ~ 
METHOD: lnorganics, Method ~ef2._._-C!J:Nf.Jl.____ 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y) N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
Y @ N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples(~ 10% for Method 300.0)? If no, see qualificatic 

below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were :!:5X the CRDL, including when only one of the duplicate sample value 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

~VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations . 

...,a n..t .. 1n M<ltriY An<~lutA RPn II lmlt,.\ Oil<!II 

L'Z--5Gwr'\ f(\'-'JoL\- u w TQ) Zfo{) CbZO) \ 0/tJT/A(l5) 

Ll.-\"l..:>cy 'Z.Fj) / ./ 


/ I _j 

L n..P-::>CJ..iLCl--o\ LJ \(.)<) ~~Lf.9 ~ lv o rou a..X ( (\[') n. c tte./\.-t ) 
_./ 

Cornmenffi:_____________________________________________________________________________________________________________________ 

DUP.6 

http:ef2._._-C!J:Nf.Jl
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LDC #:1.--Yfl0?Jj:G VALIDATION FINDINGS WORKSHEET Page:_l_of_\_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: cz1:::: 

2nd Reviewer:~ 
METHOD: lnorganics, EPA Method See Cover 

Please see qualifications below for all questions answered "N". Not applicable questio~tified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? qQ--\1~{!j N/A Were matrix spike percent recoveries (%R) within the control limits of . If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. re N N/A Were all duplicate sample relative percent differences (RPD) _:: 20% for water samples and _::35% for soil samples? 
VEL IV ONLY: 

. 'f)' 
MS MSD 


:H M~lM~n In M<>triv An<>luto oon 11 :~:.-' A-- • ~::omnlr>c;: n. '"'· . 


Y!h w S0-1 \ \ 
··~ 
\ I I 

o·~ 

I Z,<f> 16J (Z}")~ \<~) -:5-;-dp;f-_ Itt ( tn'\ 
"/Z6 ?.2. '1.-'i '1-b.?.fl. 1'"::>0 

/ 

Comments:____________________________________________________________________________________________________________ 

MSD.6 
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LDC#:~ Validation Findings Worksheet Page:l_ of_J 
Initial and Continuing Calibration Calculation Verification Reviewer:()ll. 

2nd Reviewer:._.,.L ..___ 

Method: lnorganics, Method See Cover 


The correlation coefficient (r) for the calibration o~ was recalculated.Calibration date: 
 Lf/?b/rL. .I 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Type of analysis Analyte Standard Cone. (mg/L) Area r or .-2 r or .-2 (Y/N) 

Initial calibration s1 1.0 0.12 

s2 

s3 

5 

20 

0.577 

2.363 

0.9967 0.9955 y 
~ s4 40 5.098 

s5 50 7.193 

s6 140 17.696 

Calibration verification ccu YO LloG6") lOC--- \.()(_ 

Calibration verification 
~ v j_; U..~.G71- l(J-<; lO) <.___,v 

I Calibration verification I I I I I I I ----·- -

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·---------------------------------------------- 



LDC#: VALIDATION FINDINGS WORKSHEET Page:-lofJ-zroZJ*" 
Level IV Recalculation Worksheet Reviewer: q( 

2nd Reviewer: b 

METHOD: lnorganics, Method <Se_-Q. CQ)\Je ( 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 Where, S= Original sample concentration 
(S+D)/2 D= Duplicate sample concentration 

I B:ecalc11lated Beeaded 
Found IS True/0 Acceptable 

SampleiD Type of Analysis Element (units) (units) (Y/N)I %R/RPD II %R/RPD I 
Laboratory control sample 

L-c__,S '110S Yeh ~ q~_L_ Cf3~L 

Matrix spike sample (SSR-SR) 

~ ~\_;\ {~ YO \ ( ~ ~u~ I 
Duplicate sample 

')\ \OS ~GLl ~05 I,GC\ 1,bq ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET Page:_\_of t 
Sample Calculation Verification Reviewer: ~ 

2nd reviewer: /v· 
METHOD: lnorganics, Method 8e.Q_cav0l---

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N/A Are results within the calibrated range of the instruments? 
Y. N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for 195 Isa~ 
1 

recalculated and verified using the following equation: 

Recalculation: I~ IPS:. 
t tq~t-o.oc:>9 

Z."J '=>~.::.. o.I""Lbb 

~-.. SOy::.- -- (oC( 00lQ.\'?...{p~ ~I 

Reported Calculated 
Concentration Conc~ltration Acceptable 

# Sample ID Analyte ( li'Q ILl (f{\Q l-) (Y/N) 

v--?- ~ I SJ <;< \S~ t 

~ SOu 
l 

~OJ 0 coq,o 
\ '\£0 \Lfl( l Ll Lj 

\.. v 

Note:______________________________________ 
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Report# 2802314b 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050495 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMBW087 -U 05/11/12 L 12050495-01 

1V:\LOGIN\MWH\Monsanto\2802314b_MW3.doc 



Introduction 

This data review covers 1 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\2802314b_MW3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\2802314b_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%)were met. Limitforcobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted with the following exceptions: 

Lab. Associated 
Date ReferencefiD Analyte %R (Limits) Samples Flag AorP 

5/22/12 CRDL (13:46) Selenium 185 (70-130) All samples in SDG J+ (all detects) p 
L12050495 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks with the following exceptions: 

4V:\LOGIN\MWH\Monsanto\2802314b_MW3.doc 



Maximum Associated 
Method Blank ID Analyte Concentration Samples 

PB (prep blank) Selenium 0.000779 mg/L All samples in SDG L 12050495 

ICB/CCB Selenium 0.380 ug/L All samples in SDG L 12050495 

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was 
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of 
each analyte. The sample concentrations were either not detected or were significantly 
greater (>5X blank contaminants) than the concentrations found in the associated method 
blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

1205GWMBW087 -U Selenium 0.00277 mg/L 0.00277U mg/L 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

5V:\LOG\N\MWH\Monsanto\2802314b_MW3.doc 



A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Selenium results were outside the QC limits; although the results were outside control 
limits, client samples were not qualified because it is unknown whether the non-client 
sample (L 12050521-03) is representative of client's sample matrix. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050495 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050495 1205GWMBW087-U Selenium J+ (all detects) p Low-level continuing 9 
calibration (%R) 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050495 

Modified Final 
SDG Sample Analyte Concentration AorP Code 

L12050495 1205GWMBW087-U Selenium 0.00277U mg/L A 10 

Metals - Field Blank Data Qualification Summary - SDG L 12050495 

No Sample Data Qualified in this SDG 

7V:\LOGJN\MWH\Monsanto\28023\4b_MW3.doc 



LDC #: 2802314. 'o VALIDATION COMPLETENESS WORKSHEET Date:/.-Z6i'L. 
SDG #: L 12050495 Level Ill Page:~of_\_ 
Laboratory:_M'-!.:.:..::ic~ro::::.:b::..:a:..::c'---- Reviewer: O(L

0J5{j) 2nd Reviewer: \r-./ 
METHOD: Metals (EPA SW 846 Method eeteB) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~alidatioo Area 	 CommeotsI I I I 	 I 

I. Technical holding times 	 f1 Sampling dates: S/u /1rz-
II. ICP/MS Tune fl 

~ 


Ill. Calibration 
 B-J 
IV. Blanks BN 
v. ICP Interference Check Sample (ICS) Analysis ~ 
VI. Matrix Spike Analysis 	 Pt fl'IS/D ( Lt1.oSo'i ~\)

_... 

VII. Duplicate Sample Analysis 	 N 
VIII. Laboratory Control Samples (LCS) A LCS 
IX. Internal Standard (ICP-MS) 	 -:{\ 

X. Furnace Atomic Absorption QC N 
XI. ICP Serial Dilution 	 ,~;J ( '00{\C \ "l-er. b ) 

/
XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data f1 
XIV. Field Duplicates 	 tl 

(1/XV Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
·~ 

1 1205GWMBW087-U 11 21 31 


2 12 22 32 


3 13 23 33 


4 14 24 34 


5 15 25 35 


I6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 

2802314W.wpd 



VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: C(\ 

2nd reviewer: l {'--"' 

All circled elements are applicable to each sample. 

SamnJ~ In M::~triY T::~rn~t An::~lvt~ I i~t fTAI \ 

\ AI, Sb, As, Ba, BeCC'd. Ca, Cr, Co, Cu, Fe, Pb, MQ('Mn, HQ, Ni, K~, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, ..._... - '-' 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg~ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.6.n::.lvc:::ic:: •• _. 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

I~FAA AI ~h At:: P.::l P.A r.n r.::. r.r r.n r.1 FA Ph Mn Mn l-In Ni K ~A An N::! Tl \1 7n Mn P. ~n Ti 

Comments: Mercury by CVAA if performed 
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LDC #: ·Vct5ZS~~~ VALIDATION FINDINGS WORKSHEET Page:lc 
Calibration Reviewer(;?t_ 

2nd Reviewer: C 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

N N/A Were allm1tlal and contmumg calibration venf1cat1on percent recovenes (%R) w1thm the control limits of 90-110% for all analytes except mercury (80-12< 
LEVEL V ONLY: 
Y N A Was a midrange cyanide standard distilled? 

Y N/ Are all correlation coefficients _::0.995? 

Y N/ Were recalculated results acceptable? See level IV Initial and Continuing Calibration Recalculation Worksheet for recalculations. 


![jslN1-kor·Ct~~') j<3L jln~ C7o-~0) I P:'r··m,,.. IJ~~!£'"t1r"·m 

Comments:_____________________________________________________________________________________________________________________ 
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LDC #: 2802314b VALIDATION FINDINGS WORKSHEET Page:Lo~
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: QfZ...__ , 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied:~ Reason: 10 2nd Reviewer: 1~ 
Samole Concentration units. unless otherwise noted: mg/L Associated Samoles: All 

Se 0.00077911 0.380 11 0.0152 0.00277- 1 . .. ---1II I I I I I I I 
Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 
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LDC #: l560'1-~:J:4_!/ VALIDATION FINDINGS WORKSHEET Page:_l_ofl_ 

ICP Serial Dilution Reviewer: 0{<, 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

£lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(!X N N/A If analyte concentrations were> SOX the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 

Y ~ N/A Were ICP serial dilution percent differences (%D) ~1 0%? 
Y) N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data 

LEV~~ 
Y N NL 	 ----t-' .................. ;, ---._...............
Y W -· .... I .............................................. I .......................... 	 IV I ........................... , ........,...,, I Y Y '-'1 ,,.....,, ............... 1-1 I ............................................... 


,..../:I':! .If. >r, 
# n,.t., nihotPrl s,.mniP In M"triY An:olvtP 0/.n 11 imitc:\ Ac:c:nri:otPrl S:omniPc: 	 n .., lifir,tinnc: 

L I'ZOSoSL.l-0~ LJ 	 s..e_cs~) '2Ut00 Al\ /Vo Guaf!_ ( r\o<t clt'~ }<?51" , dY ~ 
").e. CL.$JC) qL.,'j{) A\I ~- ~ ..// ~-

J

-

Comments:________________________________________________________________________________________________________________________ _ 
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Report# 2802316 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050495 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWM BW087 -U 05/11/12 L 12050495-01 
1205GWMBW087 -F 05/11/12 L 12050495-02 

1205GWMBW087 -UDUP 05/11/12 L 12050495-01 DUP 
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Introduction 

This data review covers 3 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value 
approximated concentration of the analyte in the sample. 

is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050495 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050495 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050495 

No Sample Data Qualified in this SDG 

6 
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Date: !-7..6-rLLDC #: 2802316 VALIDATION COMPLETENESS WORKSHEET 
SDG #: L 12050495 Level Ill Page:_\of_(_ 
Laboratory: Microbac Rev~ewer: (/1_ 

2nd Rev1ewer: ""-../' 

METHOD: (Analyte) Sulfate EPA Method 300.0 Total Dissolved Solids EPA Method 160.1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::~lirl:dinn Arl"::l ~ 

I. Technical holding times -f:) Sampling dates: o/ll/rL 
II Initial calibration lA 

Ill. Calibration verification 0 
IV Blanks f\ 
v Matrix Spike/Matrix Spike Duplicates A f"'\SI o [ LXl-6<) (}{ G\\ } 
VI. Duplicates A w I 

/ 

VII. Laboratory control samples \=\ I!GS/0 
VIII. Sample result verification N 

IX. Overall assessment of data D 
X. Field duplicates NJ 
)(I Cl=l-' hl~nl.o~ N 

Note: 	 A = Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· 
~_NC.., 

1 1205GWMBW087-U 11 	 21 31 

2 1205GWMBW087-F 12 	 22 32 

3 (.¢-.J )()u({ 13 	 23 33 
'<..,;,.- "' 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_____________________________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:l_of \ 

Reviewer: ~ 
2nd reviewer: ~ 

~::~mniA In Pa1 

\ pH ~ Cl F N03 NO? SO., 0-PO Alk CN NH3TKN TOC Cr6+ Cl04 

~ pH TDS Cl F NO::~ N07 ~ 0-PO., Alk CN NH::~ TKN TOC Cr6+ CIO., 
'-.-/ 

·pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

~C5 ·pH {fDS).. Cl F NO::\ NO? SO., 0-PO Alk CN NH::\ TKN TOC Cr6+ CIO., 

pH ¥s Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO., 0-PO Alk CN NH::\ TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ N07 SO O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO O-P04 Alk CN NH::\ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N07 SO O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ NO? SO 0-PO" Alk CN NH::\ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::\ NO? SO 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 0-PO" Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::\ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::\ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::\ NO? SO" 0-PO" Alk CN NH::~ TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::\ NO? S04 0-PO" Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 SO" 0-PO" Alk CN NH3 TKN TOC Cr6+ CIO" 

pH TDS Cl F NO::~ NO? SO" 0-PO" Alk CN NH::\ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 SO" O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TnS r.1 I= 1\1() 1\1() !=:() ()_p() Alk r.l\1 I\IH TK'l\1 Tnr. r.rR+ r.1n 

Comments:____________________________________ 
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Report# 28023J4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: August 6, 2012 

Matrix: Water 

Parameters: Metals by ICP SW 846 Method 601 OB 

Validation Level: Stage 2B 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050563 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMPWO 19-1-U 05/16/12 L 12050563-01 
1205GWMPW019-1-F 05/16/12 L 12050563-02 
1205GWMPW019-2-U 05/16/12 L 12050563-03 
1205GWMPW019-2-F 05/16/12 L 12050563-04 

1 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 601 OB ICP: Aluminum, Calcium, Iron, Magnesium, Potassium, Sodium, 
and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\28023J4a_MW3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGJN\MWH\Monsanto\28023J4a_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1205GWMPW019-1-U) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050563 

No Sample Data Qualified in this SDG 
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LDC #: 28023JK VALIDATION COMPLETENESS WORKSHEET Date: l,-llo "I,.,-/ 
SDG #: L12050563 Level Ill Page:_(_c9}, 
Laboratory: Microbac Reviewer: 

2nd Reviewer: :...J 
METHOD: Metals (EPA SW 846 Method 601 0Btee20A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

v~lirt~tinn ArA~ 	 I CnmmAnt~ 

I. Technical holdinq times 	 f\ samplinq dates: 5/J{:j(:f_........-_ 

}1 	 I 

II. ICP/MS Tune 

Ill. Calibration f1 
IV. Blanks 0 

v. ICP Interference Check Sample (ICS) Analysis f\ 
VI. Matrix Spike Analysis bW 'f'C'::JO 

J 

VII. Duplicate Sample Analysis 	 tJ 
VIII. Laboratorv Control Samples (LCS) \--1 LCS 

/'l -
IX. Internal Standard (ICP-MS) 

IVX. Furnace Atomic Absorption QC 

XI. ICP Serial Dilution A 

XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data A 

XIV. Field Duplicates /1// 


rvXV Field Blanks 

Note: 	 A =Acceptable ND = No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· 
c;JDx 

1 1205GWMPW019-1-U 11 21 31 

2 1205GWMPW019-1-F 12 22 32 

3 1205GWMPW019-2-U 13 23 33 

4 1205GWMPW019-2-F 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:______________________ 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer: l/';0/ 

All circled elements are applicable to each sample. 

SamniA In M:driY T~rnAt An~lvtA I i!::t fTAI \ 

\ )~ I(AD Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu.~ Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TllvJZn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

'Z.}-1 AI, Sb, As, Ba, Be, cc{eaJcr, Co, Cu,~Pb~Mn, Hg, Ni,/i(:)Se, A~TI, V, Zn, Mo, B, Sn, Ti,- - .....___, - ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr. Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.ll.n,.lvcoi<:. •• 

ICP ~ Sb, As, Ba, Be, Cd,~Cr, Co, cum Pb~ Mn, HQ, Ni(K.)Se, Ag,{N[JJI,NJZn, Mo, B, Sn, Ti, ...._, - -
ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu. Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo. B, Sn, Ti, 

r,FAA AI ~h Ac:. R"' R<=> r.rl r.::. r.r r.n r.1 FA Ph Mn Mn l-In Ni K ~!=! An N::. Tl \1 7n 1\/ln R .C:n Ti 

Comments: Mercury by CVAA if performed 
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LDC#:~"JJCf~ VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: o1-

2nd Reviewer:-~ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a matrix spike analyzed for each matrix in this SDG? ~-
~ Were matrix spike percent recoveries (%R) within the control limits 75-125. If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

~':'~h~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
.,~ 01 ~ . ...:H. M~/M~n In M::~triY l!.n<>luto __ RPnllimitsl A Ou::1 =~ · ~ 

\W<sGWf<\Q~~-\-U Ca. 1'/~ 1/~ No lJuo () ( 7 Lf 'f-. ) 

(J .1'L.OSOS6~ 


/ 
/ 

Comments:________________________________________________________________________________________________________________ 
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Report# 28023J4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050563 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMPW019-1-U 05/16/12 L 12050563-01 
1205GWMPW019-2-U 05/16/12 L 12050563-03 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020 ICPMS: Cadmium, Chromium, Manganese, Nickel, Selenium, and 
Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample {LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or :::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Chromium results were outside the QC limits; data were not qualified since the original 
sample (L 12050562-02) concentration was less than 50 times the MDLs and is a non-client 
sample. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 
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LDC #: 28023J4b VALIDATION COMPLETENESS WORKSHEET Date: rZb-(L 
SDG #: L 12050563 Level Ill Page:_l_dt
Laboratory: Microbac Reviewer: 

2nd Reviewer: I e=<" 
METHOD: Metals (EPA SW 846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

v~lirl:dinn ArA~ ,r., 

I. Technical holdino times f\ Sampling dates: ~/I foil~ 
II. ICP/MS Tune A 
Ill. Calibration P\ 
IV. Blanks t--1 
v. ICP Interference Check Sample (ICS) Analysis f1 
VI. Matrix Spike Analysis A f'<'SlD 
VII. Duplicate Sample Analysis fl' 
VIII. Laboratory Control Samples (LCS) -A LC5 
IX. Internal Standard OCP-MS) ,A 
X. Furnace Atomic Absorption QC N 
XI. ICP Serial Dilution frYJ 
XII. Sample Result Verification N 

XIII. Overall Assessment of Data A 
XIV. Field Duplicates IV 
XV Field Blanks (V 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: W \P A _
0\,-vv

1 1205GWMPW019-1-U 11 21 31 

2 1205GWMPW019-2-U 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:______________________ 

28023J4bW.wpd 



LOC#: Prl'1 [.;V4 VALIDATION FINDINGS \IVORKSHEET Page:_lofJ 
Sample Specific Element Reference Reviewer: ~15(15L9L0J 

2nd reviewer: 'r>... 

All circled elements are applicable to each sample. 

S::~moiP. In M::~triv T::~rnP.t An;=ji\Lie LisUTAU 

I;L- AI, Sb, As, Ba, Be,~, Ca,$)Co, Cu, Fe, Pb, Mg,(iiih;)Hg,fji)K,~Ag, Na, Tl, vg'&_Mo, B, Sn, Ti, U,......., .._, 
 ........ .......
'-" -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, f<:, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A!=!, Na, Tf, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=i, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Aq, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg_, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mq, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

An~lv~i~ MPthnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg-' Mn, H!=i, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, _ 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

lGEil.A AI !=:h A~ R;4 BF> r.rJ \.;4 l'.r \.n _c;l c~ Db Mn J\Lirt 1-ln .Ni K SP An 1';];4 Tl \L Jn Mn R C:::n _Ti \ I 

Comments: Mercury by CVAA if performed 
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---------- ---- ----------

LDC #: -z..w-z._;"""X:J~ VALIDATION FINDINGS WORKSHEET Page: lc(t
ICP Serial Dilution Reviewer: 

2nd Reviewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(]} N N/A If analyte concentrations were> SOX the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 

Y@N/A Were ICP serial dilution percent differences (%D) ~10%? 
Y~N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data 
LEVE~ 
Y N tWA ----f""' ................... 0
... -·- I ...... ...., ..... ,...., ..... ,_ .._ ..... I ....................... --- ~- .. -· IV I, ................. ..., ..................... W. -11'\.-1 ·--.. 1-1 I-............................... ...., ........ 


11. n,tP nillltPrl ~"mniP In M:>triv lln:>lvtP 01nn II imitc:\ llc:c:nri:>tPrl ~:>mniP<:: noo:>lifir:o~tinn<:: '\. 

L-l~O'Sb?....:--OL. LV Q '?PLf.aJ No {])[Ja.f) (('()11-c\!fu-l <-SO'!. fY\'UL) 
.j / 

-

Comments:_______________________________________________________________________________________________________________ 
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Report# 28023J6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205GWMPW019-1-U 
1205GWMPW019-1-F 
1205GWMPW019-2-U 
1205GWMPW019-2-F 

1205GWMPW019-2-FDUP 
1205GWMPW019-1-UDUP 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Wet Chemistry 


Stage 2B 


Microbac Laboratories, Inc. 


L 12050563 


Collection Date Laboratory Sample Identification 

05/16/12 L 12050563-01 

05/16/12 L 12050563-02 

05/16/12 L 12050563-03 

05/16/12 L 12050563-04 

05/16/12 L 12050563-04DUP 

05/16/12 L 12050563-01 DUP 
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Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Chloride, and Sulfate, EPA 
Method 353.2 for Nitrate as Nitrogen, Standard Method 23408 for Dissolved 
Hardness, EPA Method 160.1 and Standard Method 2540C for Total Dissolved 
Solids, and EPA Method 160.2 and Standard Method 2540D for Total Suspended 
Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0 and 353.2, 14 days 
for method 310.2, 7 days for methods 160.1, 160.2, 2450C, and 25400, and 6 months 
for method 23408) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(() of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met with the following exceptions: 

Lab. Associated 
Date Reference/10 Analyte %R (Limits) Samples Flag A or P 

5/21/12 CCV (13:26) Alkalinity 89.70 (90-110) 1205GWMPWO19-1-F J- (all detects) p 
1205GWMPW019-2-F UJ (all non-detects) 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 

concentrations were found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

4 
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V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::; 20% for water or::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-11 0% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 


Field replicate samples were collected in duplicate. Controllimit(s) were not established in 

the SAP since the average of the replicate samples is used as the final value for the field 

location. Results of field replicate samples or other project samples were not qualified 

based on the precision of field replicate samples. 


Vlll(a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Vlll(b). Overall Assessment of Data 


Data flags are summarized at the end of this report if data has been qualified. 


5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050563 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050563 1205GWMPWO19-1-F Alkalinity J- (all detects) p Continuing calibration 8 
1205GWMPW019-2-F UJ (all non-detects) (CCV%R) 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050563 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023J6 VALIDATION COMPLETENESS WORKSHEET Date: ?-2712
SDG #: L 12050563 Level Ill Page:_l_of \ 
Laboratory: Microbac Reviewer: vc:

2nd Reviewer: ~ 

METHOD: Alkalinity (EPA Method 310.2). Chloride. Sulfate (EPA Method 300.0), Nitrate as Nitrogen (EPA Method 353.2), 
Dissolved Hardness SM2340B Total Dissolved Solids PA Method 160. Total Sus ended Solids EPA Method 160. 

The samples listed below were reviewed for each of the ~lowing validation ~~~~~i~tion findings are noted in a~~oO 
validation findings worksheets. 

V:.lirl:.tinn Ar~:. 	 ~nmm~nt~ 

I. Technical holding times 	 0 Sampling dates: ,5//b/Jl__
(4 	 I f 

II Initial calibration 

Ill. Calibration verification lC)0
AIV Blanks 

v Matrix Spike/Matrix Spike Duplicates tv 
VI. Duplicates 	 ,f1 0.2 A 

f\ 	 LCS{DVII. Laboratory control samples 

VIII. Sample result verification 	 N 

IX. Overall assessment of data A 

X. Field duplicates fl 

NXI i=iAirl hl::mk" 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1205GWMPW019-1-U 11 21 31 

2 1205GWMPW019-1-F 12 22 32 

3 1205GWMPW019-2-U 13 23 33 

4 1205GWMPW019-2-F 14 24 34 

5 (&_L\) G)lAJ 15 25 35 

6 ~\ ~ OL.f> 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:_________________________________________ 

28023J6.wpd 
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VALIDATION FINDINGS WORKSHEET Page:~of \ 

Sample Specific Analysis Reference Reviewer: ~ 
2nd reviewer: I["'-----= 

All circled methods are applicable to each sample. 

Samnll!>ln 

~,Y 
~~::> 

cvDS 
l 0 

(fi3S)
pH Cl 

pH ¥s Cl 
~ pH Cl 
'--""'" 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

,pH ros Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

'nH Tn!=; r.l 

... ~r"· 

pH TDS (C1) F {oJ~o~O-PO/JW~)~N NH:l TKN TOC Cr6+ Cl04 ~c("d~
' ./ - - ~y

F N03 N02 S04 0-POd Alk CN NH3 TKN TOC Cr6+ CI04( ..... ] v::> J 
/ 

F {Oj NOJ SO 0-POd ~N NH3 TKN TOC Cr6+ ClOd'-. 
' ./F N03 N02 S04 0-PO-"- Alk CN NH3 TKN TOC Cr6+ CI04 

F NO:l NO? SOd 0-POd Alk CN NH:l TKN TOC Cr6+ ClOd 

F NO:l NO, S04 O-P04 Alk CN NH:l TKN TOC Cr6+ CI04 

F N03 N02 S04 0-POd Alk CN NH3 TKN TOC Cr6+ CI04 

F NO:l NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO:l NO? SOd 0-PO Alk CN NH:l TKN TOC Cr6+ ClOd 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO~ NO? SOd 0-PO Alk CN NH~ TKN TOC Cr6+ ClOd 

F N03 NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

F N03 N02 S04 0-PO-" Alk CN NH3 TKN TOC Cr6+ CI04 

F NO::~ NO? SOd 0-POd Alk CN NH:l TKN TOC Cr6+ ClOd 

F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO:l NO? SOd 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO~ NO? SOd 0-PO Alk CN NH:l TKN TOC Cr6+ ClOd 

F NO:l NO? SOd O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

F NO~ NO? S040-PO Alk CN NH., TKN TOC Cr6+ CIO 

F NO:l NO? SOd O-P04 Alk CN NH:l TKN TOC Cr6+ CIO 

F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO::~ NO? SO 0-POd Alk CN NH:l TKN TOC Cr6+ CIO 

F N03 N02 so4 O-P04 Alk CN NH3 TKN roc Cr6+ CI04 

F NO:l NO? SO 0-POd Alk CN NH:l TKN TOC Cr6+ ClOd 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO::~ NO? SO 0-POd Alk CN NH:l TKN TOC Cr6+ CIO 

F NCl. Nn. !=;() Cl-Pfi Alk r.N NH. TKN Tnr. Cr6+ r.rn 

Comments:____________________________________ 
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LDC #: c__r(f5l-35.fo VALIDATION FINDINGS WORKSHEET Page:_(of_\ _ 

Calibration Reviewer: c?7 
2nd Reviewer: ~ 

METHOD: lnorganics, EPA Method {$et2ca,Jf!b-
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(if N N/A 	 Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 

Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110%? 
Are all correlation coefficients ~0.995?~D ONLY: 

Y N Were recalculated results acceptable? See Level IV Initial and Continuing Calibration Recaluculation Worksheet for recalulations. 

Y N N/A Was a balance check conducted prior to the TDS analysis.? 

Y N N/A Was the titrant normality checked? 


11•1 slz:Ac_ Icc~'rC~~~U) I Al~t· I 'ff1no %• 	 I _;_::r· •.m.... I ~-Iw !P"(;j 

Comments:_____________________________________________________________________________________________________________ 

CAL.6 
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Report# 28023K4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050573 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMBW048-U 05/14/12 L 12050573-01 


1205GWMBW032-1-U 05/14/12 L 12050573-03 

1205GWMBW032-2-U 05/14/12 L 12050573-05 

1205GWMBW131-U 05/14/12 L 12050573-07 

1205GWMBW006-U 05/14/12 L 12050573-09 

1205GWMBW14A-U 05/14/12 L 12050573-11 

1205GWMBW009-U 05/14/12 L 12050573-13 

1205GWMBW130-U 05/14/12 L 12050573-15 

1205GWMBW011-U 05/14/12 L 12050573-17 

1205GWMBW152-U 05/14/12 L 12050573-19 


1V:\LOGIN\MWH\Monsanto\28023K4b_MW3.doc 



Introduction 

This data review covers 10 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\28023K4b_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :::;: 20% for water or :::;: 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

1205GWMMW018-MS/MSD 
(All samples in SDG 
L 12050573) 

Manganese 144 (75-125) 136 (75-125) - J+ (all detects) A 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050573 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050573 1205GWMBW048-U Manganese J+ (all detects) A Matrix spike/Matrix 16 
1205GWMBW032-1-U spike duplicate (%R) 

1205GWMBW032-2-U 
1205GWMBW131-U 
1205GWMBW006-U 
1205GWMBW16A-U 
1205GWMBW009-U 
1205GWMBW130-U 
1205GWMBW011-U 
1205GWMBW152-U 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050573 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050573 

No Sample Data Qualified in this SDG 
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LDC #: 28023K4b VALIDATION COMPLETENESS WORKSHEET Date:7~"L71L 
SDG #: L 12050573 Level Ill Page:J::_of_l 
Laboratory: Microbac Reviewer: (")1 

2nd Reviewer: '-~ 
METHOD: Metals (EPA SW 846 Method-seteB/6020;<} 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lirf~tinn Ar~~ r., ~nh:: 

I. Technical holding times -A Sampling dates: Slllf lt'L 
II. ICP/MS Tune fl 
Ill. Calibration C\ 
IV. Blanks ~ 
V. ICP Interference Check Sample (ICS) Analysis A 
VI. Matrix Spike Analysis ¢)A rNSlP 
VII. Duplicate Sample Analysis 'rJ 
VIII. Laboratory Control Samples (LCS) ~ us 
IX. Internal Standard (ICP-MS) A 
X. Furnace Atomic Absorption QC 1\1 
XI. ICP Serial Dilution r 
XII. Sample Result Verification N 

XIII. Overall Assessment of Data 0 
XIV. 

XV 

Field Duplicates 

Field Blanks 

IV) 
1\1 

Note: 	 A =Acceptable NO =No compounds detected D = Duplicate 
N = Not provided/applicable R =Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB = Equipment blank 

Validated Samples· 
\J~ 

1 1205GWMBW048-U 11 21 31 

2 1205GWMBW032-1-U 12 22 32 

3 1205GWMBW032-2-U 13 23 33 

4 1205GWMBW131-U 14 24 34 

5 1205GWMBW006-U 15 25 35 

6 1205GWMBW16A-U 16 26 36 

7 1205GWMBW009-U 17 27 37 

8 1205GWMBW130-U 18 28 38 

9 1205GWMBW011-U 19 29 39 

10 1205GWMBW152-U 20 30 40 

Notes:______________________ 

28023 K4W. wpd 



VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer: \:/ 

All circled elements are applicable to each sample. 

s~mniP-ID M~trhc Taraet Analvte List lTAL\ 

l--\U AI, Sb, As, Ba, Be,(@n Ca, Cr, Co, Cu, Fe, Pb, Mg,!Mh\ Hg, Ni, K~ Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, ....__, ...._,-
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

A ... . u . 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


I~I=AA AI ~h A!>. Ha_RA _CrLC::~ f'r f'n r, I=<> Ph Mn ~nn 1-ln 1\li K' ~<> An 1\l,;, Tl \1 7n ~An R ~n Ti 

Comments: Mercury by CVAA if performed 
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LDC #: ~~(_~ VALIDATION FINDINGS WORKSHEET Page:Lof_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: c/'-

2nd Reviewer:-b.__ 
METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

eease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
y N N/A Was a matrix spike analyzed for each matrix in this SDG? 8 

Y~ N/A Were matrix spike percent recoveries (%R) within the control limits f 75-125 If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LE\(E~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
.,~

I :If MC:::lMC:::n In ., ...M!>•riY .ll.n!>lvh• RPn II imitc::\ A ,.,.,.;.,.o~ ~.,~nlo~ Or :&:. • 
I\'L.-0<) 6vJ MVV\L\1( \~rtr:/~'t..J \'V'\(\ \L.t~ \')~ f'\\ J-+rlo~iA (_I' J 

../( L- \LoSDS1'-1' I 

Comments:____________________________________________________________________________________________________________________ 
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Report# 28023K6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: August2,2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050573 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMBW048-U 05/14/12 L 12050573-01 
1205GWMBW048-F 05/14/12 L 12050573-02 

1205GWMBW032-1-U 05/14/12 L 12050573-03 
1205GWMBW032-1-F 05/14/12 L 12050573-04 
1205GWMBW032-2-U 05/14/12 L 12050573-05 
1205GWMBW032-2-F 05/14/12 L 12050573-06 
1205GWMBW131-U 05/15/12 L 12050573-07 
1205GWMBW131-F 05/15/12 L 12050573-08 
1205GWMBW006-U 05/15/12 L 12050573-09 
1205GWMBW006-F 05/15/12 L 12050573-10 
1205GWMBW16A-U 05/15/12 L 12050573-11 
1205GWMBW16A-F 05/15/12 L 12050573-12 
1205GWMBW009-U 05/15/12 L 12050573-13 
1205GWMBW009-F 05/15/12 L 12050573-14 
1205GWMBW130-U 05/15/12 L 12050573-15 
1205GWMBW130-F 05/15/12 L 12050573-16 
1205GWMBW011-U 05/15/12 L 12050573-17 
1205GWMBW011-F 05/15/12 L 12050573-18 
1205GWMBW 152-U 05/15/12 L 12050573-19 
1205GWMBW152-F 05/15/12 L 12050573-20 
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Introduction 

This data review covers 20 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 
2540C for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample {LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG L 12050573 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050573 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12050573 

No Sample Data Qualified in this SDG 

6
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Date:1-'I'7-(LLDC #: 28023t VALIDATION COMPLETENESS WORKSHEET 
SDG #: L 120505S3 Level Ill Page:l_Of,J.. 
Laboratory: Microbac Reviewer: C1 

2nd Reviewer: ~ 

METHOD: Sulfate EPA Method 300.0 Total Dissolved Solids WPA Method 160.1 (""''1.S~QG 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

I ~alidaticn Area 

Technical holding times 

Initial calibration 

I 
A 
A 

I 
Sampling dates: 

.

~1141 (\_._, 
Comments I 

Ill. Calibration verification ;A

IV 

v 

VI. 

VII. 

Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laboratory control samples 

,A. 

N 
0
\\--

0& 
ccs/0 

VIII. Sample result verification N 

IX. 

X. 

XI 

Overall assessment of data 

Field duplicates 

FiPirl hl::mk" 

A 
/II' 
IV 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
£$\/ 

1 1205GWMBW048-U 11 1205GWMBW16A-U 21 31 

2 1205GWMBW048-F 12 1205GWMBW16A-F 22 32 

3 1205GWMBW032-1-U 13 1205GWMBW009-U 23 33 

4 1205GWMBW032-1-F 14 1205GWMBW009-F 24 34 

5 1205GWMBW032-2-U 15 1205GWMBW130-U 25 35 

6 1205GWMBW032-2-F 16 1205GWMBW130-F 26 36 

7 1205GWMBW131-U 17 1205GWMBW011-U 27 37 

8 1205GWMBW131-F 18 1205GWMBW011-F 28 38 

9 1205GWMBW006-U 19 1205GWMBW152-U 29 39 

10 1205GWMBW006-F 20 1205GWMBW152-F 30 40 

Notes:_____________________________________________________________________________________ 
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0 

VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Sample Specific Analysis Reference Reviewer: CR 

2nd reviewer: 1- ,-..../ 
All circled methods are applicable to each sample. 

_S~mnl~ In P:u::tm~t~r 

'Z-}-CbJ~)\Oj\'2.. 

\4 lb.l'tW 	pH TDS Cl F N03 NO/SO~-P04 Alk CN NH3 TKN TOC Cr6+ CI04 
"---'"" 

pH TDS Cl 	 F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 
I,~.Js,rJ9J''J 
1'1,1 IS 11 , \llt 	 pH {i)S) Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO? SO... 0-PO Alk CN NH,. TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO... 0-PO... Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO 0-PO... Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO 0-PO... Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO 0-PO... Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO... 

pH TDS Cl F NO,. NO? SO 0-PO... Alk CN NH3TKN TOC Cr6+ Cl04 

pH TDS Cl F NO" NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO... 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO? SO 0-PO... Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F NO::~ NO, S04O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F NO,. NO, SO... 0-PO... Alk CN NH,. TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO... O-P04 Alk CN NH,. TKN TOC Cr6+ CIO... 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO,. NO, SO... 0-PO... Alk CN NH,. TKN TOC Cr6+ CIO... 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TDS r.l 	 r= NO. N()_ ~() ()_p() All< r.N NI-l. TK'N T()r. r.rR+ r.J() 

Comments:____________________________________ 
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Data Validation Report 
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Report Date: 
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Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group {SDG): 

Sample Identification 
1205GWMMW029-U 
1205GWMMW018-U 

1205GWMMW018-U-MS 
1205GWMMW018-U-MSD 

1205GWMMW030-U 
1205GWMMW015A-U 
1205GWMMW025-U 

Monsanto, P4 Production LLC 

July 27, 2012 

Water 

Metals by ICPMS SW 846 Method 6020 

Stage 4 
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Collection Date Laboratory Sample Identification 
05/15/12 L23060685-0 1 

05/15/12 L23060685-03 

05/15/12 L23060685-05 

05/15/12 L23060685-07 

05/15/12 L23060685-09 

05/15/12 L23060685-11 

05/15/12 L23060685-13 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\28023L4b_MW4.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of ~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils) with the following exceptions: 

Spike ID 
(Associated 
Samples) Analyte 

MS(%R) 
(Limits) 

MSD (%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

1205GWMMW018-U-MS/MSD 
(All samples in SDG 
L 12050574) 

Manganese 144 (75-125) 136 (75-125) - J+ (all detects) A 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Xll(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6
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16 

Metals- Data Qualification Summary- SDG L 12050574 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050574 1205GWMMW029-U Manganese J+ (all detects) A Matrix spike/Matrix 

1205GWMMW018-U spike duplicate 


(%R)
1205GWMMW030-U 
1205GWMMW015A-U 
1205GWMMW025-U 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050574 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050574 

No Sample Data Qualified in this SDG 
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LDC #: 28023L4b VALIDATION COMPLET~~SS WORKSHEET Date: 7~--l?-(L 
SDG #: L 12050574 Page:_lof_l_Levelfl\ \)
Laboratory: Microbac Reviewer: C/l 

2nd Reviewer: • r>...../ 
METHOD: Metals (EPA SW 846 Method"661-6B/6020~ 0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation ArP-a CommP-nts 

I. 

II. 

Technical holding times 

ICP/MS Tune 

\--1 
A 

Sampling dates: r::)/1 Cj I\" L. 
Ill. Calibration A 
IV. Blanks A 
v. ICP Interference Check Sample (ICS) Analysis f) 
VI. Matrix Spike Analysis SlAl f'f'b/ () . 
VII. Duplicate Sample Analysis !\I 
VIII. Laboratory Control Samples (LCS) (~ t_CS 
IX. Internal Standard (ICP-MS) A
X. Furnace Atomic Absorption QC I'Y 
XI. ICP Serial Dilution A 
XII. Sample Result Verification ~ 
XIII. Overall Assessment of Data A 
XIV. Field Duplicates 'N 
XV Field Blanks ['/ 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1205GWMMW029-U 11 21 31 

2 1205GWMMW018-U 12 22 32 

3 1205GWMMW018-U-MS 13 23 33 

4 1205GWMMW018-U-MSD 14 24 34 

5 1205GWMMW030-U 15 25 35 

6 1205GWMMW015A-U 16 26 36 

7 1205GWMMW025-U 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:______________________ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l_of ~ 
Reviewer:~ 

2nd Reviewer:~ 

Method:Metals (EPA SW 846 Method 601 08/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
__,.....

All technical holding times were met. ,. 
Cooler temperature criteria was met. 

II. ICPIMS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
/

Were %RSD of isotopes in the tuning solution :s:5%? 

flf. Calibration 

Were all instruments calibrated daily, each set-up time? 
_.....-F 

Were the proper number of standards used? 

rWere all initial and continuing calibration verification %Rs within the 90-110% (80- / 

120% for mercul}') QC limits? 
r/Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
,_...r-Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. --
V. ICP Interference Check Sample 

? 
Were ICP interference check samples performed daily? 

/ 
1-

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. -
Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. ---
Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for ,__
waters and S 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was /
used for samples that were S 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
r-

Was an LCS anaylzed for this SDG? 
' " 1---

Was an LCS analvzed oer extraction batch? /... 
Were the LCS percent recoveries (%R) and relative percent difference (R.PD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW 2010.wod version 1.0 
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~CC07-7()t~LDC #:______ VALIDATION FINDINGS CHECKLIST Page: Z of~ 

Reviewer: r2f 


2nd Reviewer: '!'--/ 


Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 

--r-
If MSA was performed was the correlation coefficients > 0.995? 

-- f----. 
Do all applicable analvsies have duplicate iniections? (Level IV onlvl 


,/ 1----For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? (Level IV only) 


1..- 
Were analvtical spike recoveries within the 85-115% QC limits? ~ 

IX. !CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
I(ICf>}/>1 OOX the MDUICP/MS)? --

,...._ 
Were all oercent differences f%Ds) < 1 0%? 


__..... r-
Was there evidence of negative interference? If yes, professional judgement will be 

used to_quaUfv the data. 


X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 

of the intensitv of the internal standard in the associated initial calibration? 
 ---1

--- f-.If the %Rs were outside the criteria was a reanalvsis performed? 

XI. Regional Quali(v Assurance and Quality Control 

-...---1Were performance evaluation (PE) samples performed? 
~ 

Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sam_E/e Result Verification 


Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable H 

to level IV validation? 


XJ/1. Overall assessment of data 


Overall assessment of data was found to be acceptable. 
 '1 
XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. ...--- I

,j---.,Target analytes were detected in the field duplicates. 

XV. Field blanks 

.--
Field blanks were identified in this SDG. 

,--f-
Target analytes were detected in the field blanks. 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: CR. 

2nd reviewer:_~_· 

All circled elements are applicable to each sample. 

_S~mnll'l In M~triY T~rnl'lt An~lvtl'l I i!::t fTAI \ 

\ ;L)r:r-7 AI, Sb, As, Ba, Be,(C';:h Ca, Cr, Co, Cu, Fe, Pb, Mg{MI), Hg, Ni, ~. Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, ..._.... ...._... 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

00~~ AI, Sb, As, Ba, Be,tCct Ca, Cr, Co, Cu, Fe, Pb, Mg,~nJ Hg, Ni, K&, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
............
v -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

lt.n,.lv<:.ic: M<>thnrf 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be,{ea) Ca, Cr, Co, Cu, Fe, Pb, Mg/M)l, Hg, Ni, KfS) Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
-
It::!=AA AI ~h Ac:. R::. R.:o r.rl r.::. r.r r.n r.1 Ft=> Ph Mn Mn Ha Ni K St=> An N::. Tl \1 7n Mn R ~n Ti 

Comments: Mercurv by CVAA if performed 

ELEMENTS.wpd 
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LDC #: c5fL.rL-sLt.t'b VALIDATION FINDINGS WORKSHEET Page:_\_of_l_ 
Matrix Spike/Matrix Spike Duplicates Reviewer: o1-

2nd Reviewer: t.;.=/ 
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

) N N/A Was a matrix spike analyzed for each matrix in this SDG? 
 e 

Yt!) N/A 	 Were matrix spike percent recoveries (%R) within the control limits 75-12 If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

~ N/A Were all duplicate sample relative percent differences (RPD) ::: 20% for water samples and :::35% for soil samples? 

~~~ONLY: 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


l"lo7~sn '" I ~·· I y{T~Me II Y~-~!..N I,;fq Iopn u•m•~ fu~\md S•mo•••l If-+ad:iifio{f£) I 

Comments:_____________________________________________________________________________________________________________________ 

MSD.4SW 



LDC #: 2:_f'v<_]'c:_~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 


An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 


%R = Found x 1 DO 
True 

Standard ID 

~cv 

~0 

Where, 	 Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration (in ug/L) of each analyte in the ICV or CCV source 


I eecaiCIIiated eegor:ted 

Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 0f\ ltY/7 	 q9{ rL{ qq,sso 
CVAA (Initial calibration) 


JCP (Continuing calibration) 


JCP/MS (Continuing calibration) 
 se_ L-(Q,1_ so q-£.l-( q~ ,L{ 
CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Page:_l_of_\_ 

Reviewer: C€.-. 
2nd Reviewer: ~ 

Acceptable


I (Y/N) 


y 


( 	 ' 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

I 



LDC #: ""?_§::fZ3LY/J VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: L,~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 1 00 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR =Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I eecalcttlafed I Rc.nnrlc.rl 

Sample 10 Type of Analysis Element 
Found IS II 

(units) 
True I D I SDR (units) 

I %R/ RPD I %0 I %RI RPD I %0 
Acceptable 

(YIN) 

ICP interference check y 

L-C5 Laboratory control sample y_ O,ObiS o.o67__3 cro.~ qrcr 
) 

Matrix spil<e 

c:d 
(SSR-SR) 

Ol:hl~ 6·0b0S ({_) 6 tot 
j~\ Duplicate ~ O. tbC\ o~lb~ )/01 ).,sL- I 

h 
ICP serial dilution fi\<\ lk:Jl(._, tG)q Cl ,)L l/,/0 ~ 

'--' 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TI""'\TI"'I J"' .tl"tAI 



__ 

v 

'\LDC #:_£5¢0:1/.}(J{\j VALIDATION FINDINGS WORKSHEET Page:_\_of' 
Sample Calculation Verification Reviewer: crz=:

2nd reviewer: 1,___, 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

/R_Iease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'?\ N N/A Have results been reported and calculated correctly? 
Y \N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ________;_Cf'Q__.,.,_______ were recalculated and verified using the followin _ 
equation: 

Concentration = 	 (RD)(FV)(Dil) Recalculation: 

(ln. Vol.) 


lOJ~"''-Cz) 	('IS,b6H0 = 0 o1'i$3~LRD = Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil = Dilution factor L{Ofi\L-{l£00J 


Reported Calculated 
Concentration Concen~on Acceptable 

# Sample ID Analyte (ff'<Z I1:-j ( rtQ.{ ) (YIN) 
c__., L(rf\() C).o1~~ CJ.or<6~ 

Se o.o~Aq o.o")~ ~ 

Note:___________________________________________________________________ 
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Report# 28023L6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205GWMMW029-U 
1205GWMMW029-F 
1205GWMMW018-U 
1205GWMMW018-F 

1205GWMMW018-U-MS 
1205GWMMW018-F-MS 

1205GWMMW018-U-MSD 
1205GWMMW018-F-MSD 

1205GWMMW030-U 
1205GWMMW030-F 

1205GWMMW015A-U 
1205GWMMW015A-F 
1205GWMMW025-U 
1205GWMMW025-F 

1205GWMMW029-UDUP 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Wet Chemistry 

Stage 28 

Microbac Laboratories, Inc. 

L 12050574 

Collection Date Laboratory Sample Identification 
05/15/12 L23060685-01 

05/15/12 L23060685-02 

05/15/12 L23060685-03 

05/15/12 L23060685-04 

05/15/12 L23060685-05 

05/15/12 L23060685-06 

05/15/12 L23060685-07 

05/15/12 L23060685-08 

05/15/12 L23060685-09 

05/15/12 L23060685-1 0 

05/15/12 L23060685-11 

05/15/12 L23060685-12 

05/15/12 L23060685-13 

05/15/12 L23060685-14 

05/15/12 L23060685-01 DUP 
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Introduction 

This data review covers 15 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 

. 9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination(~) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s; 20% for water or s; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry- Data Qualification Summary- SDG L 12050574 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 12050574 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12050574 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023L6 VALIDATION COMPLETENESS WORKSHEET Date:7-Z7-(L 

SDG #: L 12050574 
Laboratory: Microbac 

Level Ill Page:Lof \ 
Reviewer: a:z=:

2nd Reviewer: \ c-=-"" 
" 

METHOD: Sulfate EPA Method 300.0 Total Dissolved Solids WPA Method 160.1 rt\LS'lO C 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

v~lirf~tinn ArA~ 	 _Q 

I. Technical holding times A Sampling dates: 5/ICOI/~ 

II Initial calibration 
 4 	

, 

AIll. Calibration verification 

AIV Blanks 	 I 

v Matrix Spike/Matrix Spike Duplicates A MS/Q 
VI. Duplicates 	 !lA- ~I 

VII. Laboratory control samples A f1:5;/o 
VIII. Sample result verification 	 N 

IX. Overall assessment of data 	 ;4 
X. Field duplicates 	 II/ 

NYl l:";olrl hl.,nv" 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 
t..Jc-..~ 

1 1205GWMMW029-U 11 1205GWMMW015A-U 21 31 


2 1205GWMMW029-F 12 1205GWMMW015A-F 22 32 


3 1205GWMMW018-U 13 1205GWMMW025-U 23 33 


4 1205GWMMW018-F 14 1205GWMMW025-F 24 34 


5 1205GWMMW018-U-MS 15 r~t\\)0{ 25 35 


6 1205GWMMW018-F-MS 16 26 36 


7 1205GWMMW018-U-MSD 17 27 37 


8 1205GWMMW018-F-MSD 18 28 38 


9 1205GWMMW030-U 19 29 39 


10 1205GWMMW030-F 20 30 40 


Notes:_____________________________________________________________________________________ 

28023L6.wpd 



LDC #: rz__YJ.5Z~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Sample Specific Analysis Reference Reviewer: CR , 


2nd reviewer: 
 rJZ 

All circled methods are applicable to each sample. 

"' -• 1n ,.,. -L 

'-..-/ 
'pH TDS Cl F NO~ NO, SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO, 

'--..../ 

IpH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ ClOd 


! pH TDS Cl F NO~ NO, SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO, 


IQ e.) <t .pH ros Cl F NO~ NO?~o-Po" Alk CN NH~ TKN roc Cr6+ c1o, 


, G S: 7~S pH ~ c1 F No~ No, ~ o-Po" Alk cN NH~ rKN roc crs+ c1o" 


pH TDS Cl F NO., NO? SO 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO, 


pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 


pH TDS Cl F NO.. NO, SO 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO, 


pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 


pH TDS Cl F NO~ NO, SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO, 


pH TDS Cl F NO., NO? SO 0-PO.. Alk CN NH~ TKN TOC Cr6+ CIO.. 


pH TDS Cl F NO~ NO, S04 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 


pH TDS Cl F NO., NO? SO.. 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO.. 


pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 


pH TDS Cl F NO., NO? SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIOA 


pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 


IpH TDS Cl F NO., NO, SO 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO 

IpH TDS Cl F NO., NO? SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 

! pH TDS Cl F NO~ NO, SO" 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO 

IJ>H TDS Cl F NO., NO? SO 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO 

IpH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO" 

I pH TDS Cl F NO.. NO? SO.. 0-PO.. Alk CN NH., TKN TOC Cr6+ CIO.. 

pH TDS Cl F N03 NO, SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO 

pH TDS Cl F NO~ NO, SO" 0-PO" Alk CN NH~ TKN TOC Cr6+ CIO.. 

pH TDS Cl F NO~ NO, SO 0-PO.. Alk CN NH.. TKN TOC Cr6+ CIO 

pH TDS Cl F NO., NO, SO" 0-POd Alk CN NH~ TKN TOC Cr6+ ClOd 

nH Tn!=> r.1 F Nn. N() ~() ()_p() Alit- r"ll.l 11.11-1 TI<N T()(' r'rl::+ r'l() 

Comments:____________________________________ 
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Report# 28023M4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050575 

Sample Identification Collection Date Laboratory Sample Identification 
·- 

1205GWMMW10U 05/14/12 L 12050575-01 

1205GWMMW099U 05/14/12 L 12050575-03 

1205GWMMW031 U 05/14/12 L 12050575-05 

1205GWMMW135U 05/14/12 L 12050575-07 

1205GWMMW033U 05/14/12 L 12050575-09 
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Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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XII(a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050575 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050575 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050575 

No Sample Data Qualified in this SDG 
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LDC #: 28023M4 b VALIDATION COMPLETENESS WORKSHEET Date: 7-Z7-n_ 
SDG #: L 12050575 Level Ill Page:J::_ofl_ 
Laboratory: Microbac Reviewer: 01__ 

2nd Reviewer: <
'if 

METHOD: Metals (EPA SW 846 Method e010Bt6020J<5 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc A[ea I I Comments 	 I 
I. Technical holding times 	 A Sampling dates: ~lt4 Ir~ 
II. ICP/MS Tune .\4 

Ill. Calibration P\ 

IV. Blanks 	 ~ 
v. ICP Interference Check Sample (ICS) Analysis 0 
VI. Matrix Spike Analysis 	 H f't\Sfo rnof\ 0\[ ~-\:: 1 

;J 	 ./
VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) t\- L(<) 
IX. Internal Standard (ICP-MS) 	 A 
X. Furnace Atomic Absorption QC /V' 
XI. ICP Serial Dilution 	 ~ 
XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data 	 A 
XIV. 	 Field Duplicates ;V 


XV Field Blanks 
 1\/ 
Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 

N =Not provided/applicable R =Rinsate TB = Trip blank 
SW = See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· 
{f\ft7\

1 1205GWMMW1 OU 11 21 31 


2 1205GWMMW099U 12 22 32 


3 1205GWMMW031 U 13 23 33 


4 1205GWMMW135U 14 24 34 


5 1205GWMMW033U 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 
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LDC#:~L\ VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

Samnh~ In M:'ltriY Tarn~t Analvt~ I i!:::t ITAI \ 

1-5 AI, Sb, As, Ba, Be({Th, Ca, Cr, Co, Cu, Fe, Pb, MQ,{Mti) HQ, Ni, K_{&i';}Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, - - '---"" 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag_, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag" Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.tl.n,.lucoic: •• 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, ttl) Ca, Cr, Co, Cu, Fe, Pb, Mg,(li.il~. H_g" Ni, K,(§'~. Ag~ Na, Tl, V, Zn, Mo, B, Sn, Ti,-
lr;!=AA AI ~h Ac:. ~"' ~.. r.r1 r.:::. r.r r.n r., I=<> Ph Mn Mn 1-ln Ni K ~P An .N::~ Tl \1 7n _Mo . R ~n Ti 

Comments: Mercury by CVAA if performed 
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Report# 28023M6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050575 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW10U 05/14/12 L 12050575-01 

1205GWMMW10F 05/14/12 L 12050575-02 


1205GWMMW099U 05/14/12 L 12050575-03 

1205GWMMW099F 05/14/12 L 12050575-04 

1205GWMMW031 U 05/14/12 L 12050575-05 

1205GWMMW031 F 05/14/12 L 12050575-06 

1205GWMMW135U 05/14/12 L 12050575-07 

1205GWMMW135F 05/14/12 L 12050575-08 

1205GWMMW033U 05/14/12 L 12050575-09 

1205GWMMW033F 05/14/12 L 12050575-10 


1205GWMMW031 UDUP 05/14/12 L 12050575-05DUP 
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Introduction 

This data review covers 11 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 
2540C for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050575 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050575 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050575 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023M6 VALIDATION COMPLETENESS WORKSHEET Date].-L71'L 
SDG #: L12050575 Level Ill Page:~of_L 
Laboratory: Microbac Reviewer: C'.Ll__. 

2nd Reviewer:_~.:;___ 

METHOD: Sulfate EPA Method 300.0 Total Dissolved Solids WPA Method 160.1 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiac A[ea I I Cammects 	 I 
I. Technical holding times 	 A Sampling dates: ~!Jw I 17 

\../ I ' I I -
~ II Initial calibration 

_,AIll. Calibration verification 

IV Blanks 	 /\ 
v Matrix Spike/Matrix Spike Duplicates N 

VI. Duplicates 	 /-\-- §)2 
VII. Laboratory control samples A 	 ( cs 

.-/ 

VIII. Sample result verification 	 N 

IX. Overall assessment of data 	 A 
X. Field duplicates 	 Ill 

N'XI i=iAirl hl::mk" 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

1 

2 

1205GWMMW10U 

1205GWMMW1 OF 

11 

12 

IC'U\~\\\ f) 
v ' 

21 

22 

31 

32 

3 1205GWMMW099U 13 23 33 

4 1205GWMMW099F 14 24 34 

5 1205GWMMW031 U 15 25 35 

6 1205GWMMW031 F 16 26 36 

7 1205GWMMW135U 17 27 37 

8 1205GWMMW135F 18 28 38 

9 1205GWMMW033U 19 29 39 

10 1205GWMMW033F 20 30 40 

Notes:________________________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: ~ 

Samnle ID 	 P=\ramPtPr 

lalf,hFGJ \0 	pH TDS Cl F NO~ NO, (SO:)o-P04 Alk CN NH~ TKN TOC Cr6+ CI04 ....__, 
pH TDS Cl F N03 N02 S04 0-PO_A Alk CN NH3 TKN TOC Cr6+ C104 

II(\\1P\ pH Q Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO.. 
'-../ 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

~(',\ \ 	 pH fDs... Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH i1(s Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO, S04O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S040-PO Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04 0-PO_A Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S040-PO Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

RH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO~ NO, S040-PO Alk CN NH~ TKN TOC Cr6+ CI04 

nH Tn~ r.1 	 F NO. NO. ~0 0-P() All<' r.N NH TKN TOr. r.r~+ r.10 

Comments:____________________________________ 

WC.wpd 



Report# 28023N4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 27, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050576 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW022U 05/16/12 L 12050576-01 
1205GWMMW032U 05/16/12 L 12050576-03 
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Introduction 

This data review covers 2 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium, Manganese, and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or :::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 
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XII(a). Sample Result Verification 


Raw data were not reviewed for this SDG. 


Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12050576 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050576 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12050576 

No Sample Data Qualified in this SDG 
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LDC #: 28023N4D VALIDATION COMPLETENESS WORKSHEET Date: rZ7-rL. 
SDG #: L 12050576 Level Ill Page:_Lof_j_ 
Laboratory: Microbac Reviewer: CYL_ 

2nd Reviewer: ~ 
METHOD: Metals (EPA SW 846 Method ee-te"B/6020,A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area 	 Comments 

I. Technical holding times 	 A Sampling dates: S/t&lt~ 
AII. ICP/MS Tune 

Ill. Calibration A 
IV. Blanks A 
v. ICP Interference Check Sample (ICS) Analysis f\ 
VI. Matrix Spike Analysis 	 A- r<\S/0 Cf\d(\_C ll~ t) 

/ 
VII. Duplicate Sample Analysis 	 f1 
VIII. Laboratory Control Samples (LCS) \)) LC~ 
IX. Internal Standard (ICP-MS) 	 A 
X. Furnace Atomic Absorption QC tJ 

(-)XI. ICP Serial Dilution 

XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data C\ 
XIV. Field Duplicates ;V 

;JXV Field Blanks 

Note: 	 A =Acceptable NO =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB = Field blank EB =Equipment blank 

Validated Samples: WVv ~ 

1 1205GWMMW022U 11 21 31 


2 1205GWMMW032U 12 22 32 


3 13 23 33 


4 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 
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LDC #: 1/'t:V (...._/IV-, VALIDATION FINDINGS VVORKSHEET Page:_LofJ 
Sample Specific Element Reference Reviewer: ~ 

2nd reviewer: 

All circled elements are applicable to each sample. 

l);:~mniA ID Matrix _Iaraet AnahLte I ist fTAI ) 

I~ AI, Sb, As, Ba, BeM, Ca, Cr, Co, Cu, Fe, Pb, Mg,~ Hg, Ni, K~. Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
j -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, f<:, Se, A;:J, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H;:J, Ni, K, Se, A;:J, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M;:J, Mn, Hg, Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HJL Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=l, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, ._ 
I 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, I, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg_, Mn, H_g, Ni, K, Se, ~g. Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=l, Ni, K, Se, AJL Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
 -

An::1!11<::i<::: MPfhrirl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H;:J, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, _ -

ICP-MS AI, Sb, As, Ba, Be,(c'/j), Ca, Cr, Co, Cu, Fe, Pb, M!=l,{fiii";;)H!=l, Ni, K@, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

lr:;FAA AI ~h A"'- R::. RP r.rl r.::. C:r C:n r.1 c.,. Dh Mn Mn Hn t\li K' ~"' An t\1:::. Tl \1 7n Mn R ~n Ti I I 

Comments: Mercury by CVAA if performed 
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Report# 28023N6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: July 30, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L12050576 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW022U 05/16/12 L 12050576-01 
1205GWMMW022F 05/16/12 L 12050576-02 
1205GWMMW032U 05/16/12 L 12050576-03 
1205GWMMW032F 05/16/12 L 12050576-04 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, and EPA Method 160.1 and Standard Method 2540C 
for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, and 7 days for methods 
160.1 and 2540C) were met. 


All samples were received intact (preserved as required according to each method). 


II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r2

) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4 
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VI. Spike Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5 
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Wet Chemistry - Data Qualification Summary - SDG L 12050576 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12050576 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12050576 

No Sample Data Qualified in this SDG 

6 
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LDC #: 28023N6 VALIDATION COMPLETENESS WORKSHEET Date: 7-l?-(L.. 
SDG #: L12050576 Level Ill Page:_(of_J_ 
Laboratory: Microbac Reviewer: 01 

2nd Reviewer: ~ 
v 

METHOD: Sulfate EPA Method 300.0 Total Dissolved Solids WPA Method 160.1 Sf'I\.2')L(cJ C 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiac A[ea I I Comments 	 I 
I. Technical holding times A Sampling dates: 5/ Ifo/(L 

II Initial calibration A 


Ill. Calibration verification A 

AIV Blanks 

v Matrix Spike/Matrix Spike Duplicates N 
VI. Duplicates 	 A 0-R ( LIL.Cf)6<) ~~) 
VII. Laboratory control samples A LLsln 	 / 

I 

VIII. Sample result verification 	 N 

IX. Overall assessment of data A 
X. Field duplicates r/

rv'XI l=i,.lrl hl,nk" 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1205GWMMW022U 11 21 31 


2 1205GWMMW022F 12 22 32 


3 1205GWMMW032U 13 23 33 


4 1205GWMMW032F 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:_________________________________________ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: ,o, / 

.... 
.I ID _Parameter_ 

2/-~ pH TDS Cl F NO~ NO, (SCi) 0-PO Alk CN NH~ TKN TOC Cr6+ CIO ....___., 
pH TDS Cl F N03 N02 S04 0-PO Alk CN NH" TKN TOC Cr6+ CIO 

l.~. pH~Cl F NO" NO, S040-PO Alk CN NH" TKN TOC Cr6+ CIO 
I ~ '---"'" 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO" NO? S04 0-PO Alk CN NH" TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CIO 

pH TDS Cl F NO" NO? S04 0-PO Alk CN NH" TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO" NO, S04 O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO" NO? S04 O-P04 Alk CN NH" TKN TOC Cr6+ CI04 

.pH TDS Cl F N03 NO, S04O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 

pH TDS Cl F NO" NO? S04 0-PO Alk CN NH" TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO" N02 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, SO O-P04 Alk CN NH" TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO" NO? S04 0-PO Alk CN NH" TKN TOC Cr6+ Cl04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 S04O-PQ4 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F NO" NO, SO O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH" TKN TOC Cr6+ CI04 

pH TDS Cl F NO" NO, SO O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO" NO? SO O-P04 Alk CN NH" TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

nH TnS r.l I= 1\1()_ 1\1() ~() ()_p() All< r.l\l 1\11-L Tl<l\l Tnr. r.rR+ r.1n 

Comments:____________________________________ 

WC.wpd 



Report# 2802304a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: August 2, 2012 

Matrix: Water 

Parameters: Metals by ICP SW 846 Method 601 OB 

Validation Level: Stage 28 & 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12050490 

Sample Identification Collection Date Laboratory Sample Identification 
1205SWMST092-F** 05/11/12 L 12050490-01 ** 

1205SWMST089-F** 05/11/12 L 12050490-03** 


1205SWMST089-F-MS 05/11/12 L 12050490-05 

1205SWMST089-F-MSD 05/11/12 L 12050490-07 


1205SWMST090-F** 05/11/12 L 12050490-09** 

1205SWMSG005-F** 05/11/12 L 12050490-11 ** 

1205SWDS030-1-F 05/11/12 L 12050490-13 

1205SWDS030-2-F 05/11/12 L 12050490-15 

1205SWMST067 -F 05/11/12 L 12050490-17 

1205ERSW-03-F 05/11/12 L 12050490-19 


1205SWMDS026-F 05/11/12 L 12050490-21 

1205SWMST133-F 05/11/12 L 12050490-23 

1205SWMST27 4-F 05/12/12 L 12050490-25 


1205SWMST27 4-F-MS 05/12/12 L 12050490-27 

1205SWMST27 4-F-MSD 05/12/12 L 12050490-29 


1205SWMST131-F 05/12/12 L 12050490-31 

1205SWMST128-F 05/12/12 L 12050490-33 


1205SWMST132-1-F 05/12/12 L 12050490-35 

1205SWMST132-2-F 05/12/12 L 12050490-37 

1205SWMDS025-F 05/12/12 L 12050490-39 

1205ER-SW-04-F 05/12/12 L 12050490-41 


1205SWMST006-F 05/12/12 L 12050490-43 

1205SWMST020-F 05/13/12 L 12050490-45 

1205SWMST019-F 05/13/12 L 12050490-4 7 

1205ER-SW-05-F 05/13/12 L 12050490-49 


**Indicates sample underwent Stage 4 rev1ew 
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Introduction 

This data review covers 25 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 601 OB ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. · 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\2802304a_M34.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note-NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1205ERSW-03-F and 1205ER-SW-05-F were identified as equipment blanks. No 
metal contaminants were found with the following exceptions: 

Sampling Associated 
Blank ID Date Analyte Concentration Samples 

1205ERSW-03-F 5/11/12 Calcium 0.117mg/L 1205SWMST092-F 
1205SWMST089-F 
1205SWMST090-F 
1205SWMSG005-F 
1205SWDS030-1-F 
1205SWDS030-2-F 
1205SWMST067 -F 
1205SWMDS026-F 
1205SWMST133-F 
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Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or :::; 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
samples (1205SWMST089-F and 1205SWMST274-F) were greater than 4X the spike 
amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 
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IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable for samples on which a Stage 4 review was 
performed. Raw data were not evaluated for the samples reviewed by Stage 28 criteria. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050490 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12050490 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12050490 

No Sample Data Qualified in this SDG 
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LDC #:_-=28=0:=..>23"""'0'--'-'4a"'----- VALIDATION COMPLETEN~S WORKSHEET Date:7-2)-(L 
SDG #: L 12050490 Level Ill 1 I) Page:~ofj_ 
Laboratory: Microbac Reviewer: r-/l-, 

2nd Reviewer:_\:::7 
METHOD: Metals (EPA SW 846 Method 601 08) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::tlirl::ttinn ArA::t 	 r., mts 

I. Technical holding times 	 Sampling dates: -A 	 Sift-\~/~ 
I 

II. ICP/MS Tune N 
Ill. Calibration 0 

f-\IV. Blanks 

v. ICP Interference Check Sample (ICS) Analysis A 
VI. Matrix Spike Analysis ~"~w MS/0 

VII. Duplicate Sample Analysis 	 (') 

VIII. Laboratory Control Samples (LCS) Pr- LC~ 
IX. Internal Standard (ICP-MS) 	 N 
X. Furnace Atomic Absorption QC 	 N 
XI. ICP Serial Dilution A 

XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data A 

;vXIV. Field Duplicates 

"' 
XV Field Blanks 6w C::::; ' ~ -:::. lUrz_S 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: vJ ~~ 

1 1205SWMST092-F:If;~ 11 1205SWMDS026-F 21 1205ER-SW-04-F 31 

2 1205SWMST089-F4;-* 12 1205SWMST133-F 22 1205SWMST006-F 32 

3 1205SWMST089-F-MS 13 1205SWMST27 4-F 23 1205SWMST020-F 33 

4 

5 

1205SWMST089-F-MSD 

1205SWMST090-F.:f<* 14 

15 

1205SWMST27 4-F-MS 

1205SWMST27 4-F-MSD 

24 

25 

1205SWMST019-F 

1205ER-SW-05-F 

34 

35 

6 1205SWMSG005-F# 16 1205SWMST131-F 26 36 

7 1205SWDS030-1-F 17 1205SWMST128-F 27 37 

8 1205SWDS030-2-F 18 1205SWMST132-1-F 28 38 

9 1205SWMST067 -F 19 1205SWMST132-2-F 29 39 

10 1205ERSW-03-F 20 1205SWMDS025-F 30 40 

Notes:______________________ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l_of ~ 
Reviewer:~ 

2nd Reviewer:~ 

Method:Metals (EPA SW 846 Method 601 OB/7000/6020) 

Validation Area Yes No NA Findings/Comments 

/. Technical holding times 

All technical holdinQ times were met. 

Cooler temperature criteria was met. r 

II. /CP/MS Tune 
rWere all isotopes in the tuning_solution mass resolution within 0.1 amu?  -r---> 

Were %RSD of isotopes in the tuning solution $5%? 

JIJ. Calibration 

~Were all instruments calibrated daily, each set-up time? 

/Were the pJoper number of standards used? 

i'Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

/
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 

,...-Was a method blank associated with every sample in this SDG? 
-

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. 

\I. JCP Interference Check Sample 
..,.-Were ICP interference check samples performed daily? 


Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 


VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 1-
SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) S 20% for v 

waters and s 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was / 

used for samples that were s 5X the RL, including when only one of the duplicate 

sample values were < 5X the RL. 


VII. LaboratojJI control samples 
/

Was an LCS anaylzed for this SDG? /' 
/ 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (~PO) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW 2010.wodversion 1.0 
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LDC #: 1?60~~ VALIDATION FINDINGS CHECKLIST Page: Z of~ 

Validation Area 

VIII. Furnace Atomic Absorption QC 

If MSA was performed was the correlation coefficients > 0.995? 


Do all applicable analvsies have duplicate injections? (Level IV onlvl 


For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%?(Levei1Vonlvl 


Were analytical spike recoveries within the 85-115% QC limits? 


IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
i(ICP)I>1DOX the MDUICP/MS)? 

Were all ~ercent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to oualifv the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

XI. Re_qional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 


Were the _performance evaluation (PE) samples within the acceptance limits? 


Xfl. Sample Result Verification 

Yes No NA 

l -
.....,......

............, 

/ 

/ 

_...-

/ 

.. ---, 

....

:..-
,.,..., 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable I~to level IV validation? 

Xlff. Overall assessment of data 


Overall assessment of data was found to be acceptable. 


XIV. Field duplicates 

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. 

XV. Field blanks 

Field blanks were identified in this SDG. 


Target analytes were detected in the field blanks. 


/f 
~r-

..../ 

r
/ 

/ 

<"' 

· Reviewer:-?'~ 
2nd Reviewer:_-p 

Findings/Comments 
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VALIDATION FINDINGS WORKSHEET Page:Lofl 
Sample Specific Element Reference Reviewer: ~/ 

2nd reviewer: --

All circled elements are applicable to each sample. 

Samole ID Matrix Tarm~t Analvte List fTAL\ 

1/Z.·J ~~\~ 
., b- ?-C.:: AI, Sb, As, Ba, Be, Cd,(cii\ Cr, Co, Cu, Fe, Pb~, Mn, Hg, Ni, K, Se, AQ, Na, Tl&/ Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

cvc:s~ ,lY ~') AI, Sb, As, Ba, Be, Cd,ta\, Cr, Co, Cu, Fe, Pb,{fVi'Q), Mn, Hg, Ni, K, Se, AQ, Na, Tl~n, Mo, B, Sn, Ti, -" ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg" Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg" Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv!':i!': ••· ... 

ICP AI, Sb, As, Ba, Be, Cd, ~ Cr, Co, Cu, Fe, Pb,~ Mn, Hg, Ni, K, Se, Ag, Na, Tl,~ Zn, Mo, B, Sn, Ti, 
........., ....._, ~ 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ir,FAA AI ~h Ac:. R<> R<> r'rl r'<> r'r r'n (', F<> Ph ~nn ~nn 1-ln 1\1; I< ~"' An 1\1<> Tl \1 7n ~An R .~n Ti 

Comments: Mercurv by CVAA if performed 
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LDC #: 2802304a VALIDATION FINDINGS WORKSHEET Pag~ of\ 

Field Blanks Reviewer~ 
2nd Reviewer: 1/--.._ 

METHOD: Trace Metals (EPA SW846 6010817000) 

Blank units: mgll Associated sample units: mgll 
Sampling date: 5111112 Soil factor applied ----'-'N"-'A,______ 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: Associated Sam 

Limit I No Qualifiers 

Ca 0.117 0.117 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


2802304aeb.wpd 



'7_%Pv30{o..._
LDC#: VALIDATION FINDINGS WORKSHEET Page:_\_of_l_ 

Matrix Spike/Matrix Spike Duplicates Reviewer: oil-
2nd Reviewer: f...o,_ 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a matrix spike analyzed for each matrix in this SDG? 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
@.> N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVEL IV ONLY: 
(Y N NfA Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 

:H. M~/M~n In M::otriY An,.luto 0 0' ..... DPn II irnite\ . ... ... ,.. -"~ . 


~ 1-.) C'Cb-. \4\ /IJo Oc )r.(} ( ?C{x) 

.._/ 


\'-1/\S CQ 74. q IV 0 GJt'-c£1 /'? L( ~ ) 

J ""' 

Comments:_____________________________________________________________________________________________________________________ 
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LDC#: ~¥ VALIDATION FINDINGS WORKSHEET Page:lof_\_ 

Initial and Continuing Calibration Calculation Verification Reviewer: Ct\<;. 
2nd Reviewer: L---__ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the ICV or CCV source 

-- - -

I E1ecalc1 dated eegod:ed 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I 
Acceptable 

(YIN) 

-ICP (Initial calibration) 

_r:-cv ICP/MS (Initial calibration) \) (),C{Q(_ I ~qt~ W,e__ y 
I 

CVAA (Initial calibration) 


ICP (Continuing calibration) 


ICP/MS (Continuing calibration) 

IttV ca 10:--\ 10 lo~ to~ y 

-
CVAA (Continuing calibration) 


GFAA (Initial calibration) 


GFAA (Continuing calibation) 
I 


i 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC #: ~z._J:j~ VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: ( /'-..__ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-DI X 100 Where, S = Original sample concentration 
(S+D)/2 0 = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 Where, I = Initial Sample Result (mgll) 
I SDR =Serial Dilution Result (mgll) (Instrument Reading x 5) 

-------------- - - - - -

I eeca (cl llated I RPnnrfPrl 

Sample ID Type of Analysis Element 
Found IS I I 

(units) 
True I D I SDR (units) I %RI RPD I %0 I %R/ RPD I %D 

Acceptable 
(YIN) 

:CCSf1~ 
LC,S 

ICP interference check 

Laboratory control sample 

v 

G 
0/L--S) 

scU 
6,1-SO 

5o) 
to~ 

too 
( 0 \ 

/06 

y 
I 

Matrix spil<e (SSR-SR) 
~ \/ o)S 0G,L_ Cfb,~o~t..vt \0~ 

Duplicate~l~t ~ \S,t_ \L.j ~ G{ I, qq l,q~ 
_/_ 

-z_ 
J 

L, LIO yICP serial dilution ~ COIJ~ s tsl\ tL-7 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TnTr.l r. i! C::\A/ 

I 
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VALIDATION FINDINGS WORKSHEET Page:_\_of' 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: lr 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

_,J?Jease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(Y\ N N/A Have results been reported and calculated correctly? 

Y \N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __________ili""""'~,_______ were recalculated and verified using the followin! 
equation: 

Concentration == 	 (RD)(FV)(Dil} Recalculation: 
(ln. Vol.) 

RD == Raw data concentration 

FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 

Oil Dilution factor 


Reported Calculated I 

Concentration conc~rration Acceptable 
# Sample ID Analyte ~y ({ii«L-) (YIN) I 

I (~ 
I{\o._ 
J 

(0?_,~ 

\O,Q 
G7-.~ 
to, o 

v 
J 

Note:_____________________________________________________________________________________ 
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Report# 2802304b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST092-F** 
1205SWMST092-U** 
1205SWMST089-F** 
1205SWMST089-U** 

1205SWMST089-F-MS 
1205SWMST089-U-MS 

1205SWMST089-F-MSD 
1205SWMST089-U-MSD 

1205SWMST090-F** 
1205SWMST090-U** 
1205SWMSG005-F** 
1205SWMSG005-U** 
1205SWDS030-1-F 
1205SWDS030-1-U 
1205SWDS030-2-F 
1205SWDS030-2-U 
1205SWMST067-F 
1205SWMST067-U 

1205ERSW-03-F 
1205ERSW-03-U 

1205SWMDS026-F 
1205SWMDS026-U 
1205SWMST133-F 
1205SWMST133-U 
1205SWMST274-F 

V:ILOGIN\MWHIMONSANT0\2802304B_M34.DOC 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Metals by ICPMS SW-846 Method 6020 


Stage 28 & 4 


Microbac Laboratories, Inc. 

L 12050490 


Collection Date Laboratory Sample Identification 
05/11/12 L 12050490-01 ** 

05/11/12 L 12050490-02** 

05/11/12 L 12050490-03** 

05/11/12 L 12050490-04 ** 

05/11/12 L 12050490-05 

05/11/12 L 12050490-06 

05/11/12 L 12050490-07 

05/11/12 L 12050490-08 

05/11/12 L 12050490-09** 

05/11/12 L 12050490-1 0** 

05/11/12 L 12050490-11 ** 

05/11/12 L 12050490-12** 

05/11/12 L 12050490-13 

05/11/12 L 12050490-14 

05/11/12 L 12050490-15 

05/11/12 L 12050490-16 

05/11/12 L 12050490-17 

05/11/12 L 12050490-18 

05/11/12 L 12050490-19 

05/11/12 L 12050490-20 

05/11/12 L 12050490-21 

05/11/12 L 12050490-22 

05/11/12 L 12050490-23 

05/11/12 L 12050490-24 

05/12/12 L 12050490-25 


1 




1205SWMST27 4-U 05/12/12 L12050490-26 

1205SWMST27 4-F-MS 
1205SWMST27 4-U-MS 

1205SWMST27 4-F-MSD 
1205SWMST27 4-U-MSD 

1205SWMST131-F 
1205SWMST131-U 
1205SWMST128-F 
1205SWMST128-U 

1205SWMST132-1-F 
1205SWMST132-1-U 
1205SWMST132-2-F 
1205SWMST132-2.:U 
1205SWMDS025-F 
1205SWMDS025-U 
1205ER-SW-04-F 
1205ER-SW-04-U 
1205SWMST006-F 
1205SWMST006-U 
1205SWMST020-F 
1205SWMST020-U 
1205SWMST019-F 
1205SWMST019-U 
1205ER-SW-05-F 
1205ER-SW-05-U 

05/12/12 L 12050490-27 

05/12/12 L 12050490-28 

05/12/12 L 12050490-29 

05/12/12 L 12050490-30 

05/12/12 L 12050490-31 

05/12/12 L 12050490-32 

05/12/12 L 12050490-33 

05/12/12 L 12050490-34 

05/12/12 L12050490-35 

05/12/12 L12050490-36 

05/12/12 L12050490-37 

05/12/12 L12050490-38 

05/12/12 L12050490-39 

05/12/12 L12050490-40 

05/12/12 L12050490-41 

05/12/12 L12050490-42 

05/12/12 L 12050490-43 

05/12/12 L 12050490-44 

05/13/12 L 12050490-45 

05/13/12 L 12050490-46 

05/13/12 L 12050490-47 

05/13/12 L 12050490-48 

05/13/12 L 12050490-49 

05/13/12 L12050490-50 


**Indicates sample underwent Stage 4 review 

2
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Introduction 

This data review covers 50 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks with the following exceptions: 

Method Blank ID Analyte 
Maximum 

Concentration Associated Samples 

ICB/CCB Selenium 0.259 ug/L 1205SWDS030-2-U 
1205SWMST067-U 
1205ERSW-03-U 
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Sample concentrations were compared to concentrations detected in the ICB/CCB/PBs per 
the National Functional Guidelines (and associated field results between the MDL and RL 
were flagged as U at the detected values). No samples were qualified with the following 
exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

I 1205ERSW-03-U Selenium 0.000521 mg/L 0.000521 U mg/L 

Samples 1205ERSW-03-F, 1205ERSW-03-U, 1205ER-SW-05-F, and 1205ER-SW-05-U 
were identified as equipment blanks. No metal contaminants were found in these blanks 
with the following exceptions: 

Equipment Blank ID Analyte Concentration (mgll) 

1205ERSW-03-U Selenium 0.000521 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 
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VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 50 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals - Data Qualification Summary - SDG L 12050490 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12050490 

Modified Final Reason 
SDG Sample Analyte Concentration AorP Code 

L12050490 1205ERSW-03-U Selenium 0.000521 U mg/L A 

Metals - Field Blank Data Qualification Summary - SDG L 12050490 

No Sample Data Qualified in this SDG 

8V:\LOGIN\MWH\MONSANT0\2802304B_M34.DOC 
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LDC #:_-=28=-=0=23:o..;:::0;_..:.;4b::....____ VALIDATION COMPLETENESS WORKSHEET Date: 7-7__]--(L 
SDG #: L 12050490 Level Ill Page:_lofL/LV
Laboratory: Microbac Reviewer: (/1..... , 

2nd Reviewer: lc-=-=:" 
METHOD: Cd, Se (EPA SW 846 Method 6020~ 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Comment~ 

I. Technical holding times Pt Sampling dates: ~/11/rL- ,c; II~(L__ 
I 

II. ICP/MS Tune A 
Ill. Calibration ~ 
IV. Blanks (~ 
v. ICP Interference Check Sample (ICS) Analysis fr 
VI. Matrix Spike Analysis A {'{)5/J) 
VII. Duplicate Sample Analysis ;V 
VIII. Laboratory Control Samples (LCS) A LLS 
IX. Internal Standard (ICP-MS) A }fi' 

X. Furnace Atomic Absorption QC N 

XI. ICP Serial Dilution A
XII. Sample Result Verification fr 
XIII. Overall Assessment of Data A 
XIV. Field Duplicates IV 
XV Field Blanks ~w G~~ tq lL-0/ Y. C\ .~() 

Note: A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: W (A~ 

1 1205SWMST092-F "f-i- 11 1205SWMSG005-F j; "{: 21 1205SWMDS026-F 31 1205SWMST131-F 

2 

3 

4 

1205SWMST092-U %-..f._ 

1205SWMST089-F 'f,-* 
1205SWMST089-U "* -tJ

12 

13 

14 

1205SWMSG005-U +r 
1205SWDS030-1-F 

1205SWDS030-1-U 

22 

23 

24 

1205SWMDS026-U 

1205SWMST133-F 

1205SWMST133-U 

32 

33 

34 

1205SWMST131-U 

1205SWMST128-F 

1205SWMST128-U 

5 1205SWMST089-F-MS 15 1205SWDS030-2-F 25 1205SWMST27 4-F 35 1205SWMST132-1-F 

6 1205SWMST089-U-MS 16 1205SWDS030-2-U 26 1205SWMST27 4-U 36 1205SWMST132-1-U 

7 1205SWMST089-F-MSD 17 1205SWMST067 -F 27 1205SWMST27 4-F-MS 37 1205SWMST132-2-F 

8 1205SWMST089-U-MSD 18 1205SWMST067 -U 28 1205SWMST27 4-U-MS 38 1205SWMST132-2-U 

9 1205SWMST090-F ->/;-1: 19 1205ERSW-03-F 29 1205SWMST27 4-F-MSD 39 1205SWMDS025-F 

10 1205SWMST090-U 'A-~ 20 1205ERSW-03-U 30 1205SWMST27 4-U-MSD 40 1205SWMDS025-U 

Notes:______________________ 
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LDC #: 2802304b VALIDATION COMPLETENESS WORKSHEET Date: 7-l?·{L 
SDG #: L 12050490 Level Ill Page:~ 2
Laboratory: Microbac Reviewer: ~ 

2nd Reviewer: v- 
METHOD: Cd, Se (EPA SW 846 Method 6020A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I l.lalidaticn Area I I Comments 	 I 
I. Technical holding times 	 Sampling dates: 

II. ICP/MS Tune 


Ill. Calibration 


IV. Blanks 

V. ICP Interference Check Sample (ICS) Analysis 	 ~ 
VI. Matrix Spike Analysis " KeY/ 
VII. Duplicate Sample Analysis 	 OP. 
VIII. Laboratory Control Samples (LCS) 	 n/~ ( / 

IX. Internal Standard (ICP-MS) /WI\n 1-"' 

X. Furnace Atomic Absorption QC I vox-"v~ XI. ICP Serial Dilution 

XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

XV Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

41 1205ER-SW-04-F 51 61 71 


42 1205ER-SW-04-U 52 62 72 


43 1205SWMST006-F 53 63 73 


44 1205SWMST006-U 54 64 74 


45 1205SWMST020-F 55 65 75 


46 1205SWMST020-U 56 66 76 


47 1205SWMST019-F 57 67 77 


48 1205SWMST019-U 58 68 78 


49 1205ER-SW-05-F 59 69 79 


50 1205ER-SW-05-U 60 70 80 


Notes:______________________ 
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LDC#: VALIDATION FINDINGS CHECKLIST Page:l_of ~ 
Reviewer: C(2: 

2nd Reviewer: v=:-:

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Yes No NAValidation Area Findings/Comments 

I. Technical holding times 

I/All technical holdinQ times were met. 

/ r 
Cooler temperature criteria was met. 

II. ICP/MS Tune 
I_..--Were all isotopes in the tuninQ solution mass resolution within 0. i amu? 1,...-

/
Were %RSD of isotopes in the tuning solution ,;5%? 

Ill. Calibration 
7 

Were all instruments calibrated daily, each set-up time? 
/

Were the proper number of standards used? 

/
Were all initial and continuing calibration verification %Rs within the 90-iiO% (80
i 20% for mercury) QC limits? 

/Were all initial calibration correlation coefficients> 0.995? 

IV. Blanks 

/Was a method blank associated with every sample in this SDG? 

/Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

V. ICP Interference Check Sample 
/

Were ICP interference check samples performed daily? 

/Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 1--
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 1-

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or dllplicate relative percent differences (RPD) S 20% for 
waters and S 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was /
used for samples that were S 5X the RL, including when only one of the duplicate 
sample values were < SX the RL. 

VII. Laborato_ry control samples 

/'Was an LCS anaylzed for this SDG? 
' //Was an LCS analyzed per extraction batch? 

/ 

Were the LCS percent recoveries (%R) and relative percent difference (~PO) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW 201D.wodversion 1.0 



VALIDATION FINDINGS CHECKLIST Page: Z of~ 
Reviewer:~ 

2nd Reviewer:-lC 

Validation Area Yes No NA Findings/Comments 

V/IJ. Furnace Atomic Absorption QC 
-=----

If MSA was_Qerformed was the correlation coefficients > 0.995? 

/ r 
Do all applicable analvsies have duplicate injections? (Level IV onlvl 

J....-
/For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? (Level IV onlvl 
v 

./
Were analvtical soike recoveries within the 85-115% QC limits? 

IX. !CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> 50X the MDL /r 
I(JCP)/>100X the MDL(ICP/MSl? 

/
Were all percent differences (%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to ouali_fy the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /I-
of the intensitv of the internal standard in the associated initial calibration? 

c/""
If the %Rs were outside the criteria was a reanalvsis Performed? 

XI. Regional Quality Assurance and Qua/itv Control 

Were performance evaluation (PE) samples performed? ·/ 
/"Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were Rls adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 1 
Xllf. Overall assessment of data / 

/
Overall assessment of data was found to be acceptable. 

XIV. Field duplicates 
I-

Field duplicate pairs were identified in this SDG. / 

v
Target analytes were detected in the field duplicates. / 

XV. Field blanks 

/ 
/ 

Field blanks were identified in this SDG. 

7 
Target analytes were detected in the field blanks. 

MET-SW_201 o.wod version 1.0 
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VALIDATION FINDINGS VVORKSHEET Page:l_of_J 
Sample Specific Element Reference Reviewer: C(~ 

2nd reviewer: \ c= 

All circled elements are applicable to each sample. 

Samnl~ In Mr~trix TarnP.t Anr~JvtP. I ist £TAl ) 
IJ'?,qJ IIJ\'?jl' 
I "7JI Cf 'U "Z.-'? is AI, Sb, As, Ba, Be,@d)_ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,( '?IJ-;""J/'::/':)~~ 
~~ Y"? 4'5 K I.~J AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H9, Ni, f<, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U,.., 

( 
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~, Mn, H~, Ni, K, Se, Ai=~, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 


2 J4}01I'Z:/~) b" II~J~ 

U- 'Z..LIJ~/)'Z. ~% AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H9, Ni, K,~Ai=~, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
 -
"??~J'10.J4'Z.lft l/~ .., 


Y'V .t.o AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Hg, Ni, K, Se, Ai=J, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

10£ )1?;71.q AI, Sb, As, Ba, Be,~a, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 


'-./ ..~
011~JO AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M9, Mn, H9, Ni, K, Se Ai=~, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
j ./ '-...../ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, -
AI, Sb, As, Ba, Be·, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=l, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, H_g~ Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, H!=!, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=!, Mn, Hi=!, Ni, K, Se, A__g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M_g, Mn, H_g, Ni, K, Se, Ag·, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, M0, B, Sn, Ti, U, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, ~g~ Mn, H_g, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, 8, Sn, Ti, U, 

AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, Hj:j, Ni, K, Se, A__g, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M!=!, Mn, H!=!, Ni, K, Se, A!=!, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 

Ll.n,;,luc,ic, M<>thnrl 

ICP AI, Sb, As, Sa, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, M~. Mn, H~. Ni, K, Se, Ai=~, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, ' 

ICP-MS AI, Sb, As, Sa, Be~ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,~, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U, 
~ 

I~FAA AI ~h ~<>c R<> Ro _Cd r., f:r f:n r., F<=> Ph hnn hnn l-In t\li K' -~ An_ f\Ja _II \1 7n finn R .C:n _Tj I I 

Comments: Mercury by CVAA if performed 

ELEMENTS.4 



LDC #: 2802304b VALIDATION FINDINGS WORKSHEET Page: l of\ 
PBIICB/CCB QUALIFIED SAMPLES Reviewer:-DC: 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) Soil preparation factor applied: 4x Reason: 10 2nd Reviewer: t...-____.-
Samole Concentration units. unless otherwise noted· Associated Sam 

Se 

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 

qualified as not detected, "U". 

Note : a - The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 


2802304b.wpd 



LDC #: 2802304b VALIDATION FINDINGS WORKSHEET Page:iofl 
Field Blanks Reviewer: Q'k

2nd Reviewer: c,-__ 
METHOD: Trace Metals (EPA SW846 601 OB/7000) 

Associated Sam 

Identification 

Limit I No Qualifiers 

Se 0.000521 0.000521 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 


2802304beb.wpd 



LDC #: -z8fLX}(!; VALIDATION FINDINGS WORKSHEET Page:~of_\_ 

Initial and Continuing Calibration Calculation Verification Reviewer: G<, 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the JCV or CCV source 

- ----· ------ -- ----- --------- ------ 

I eecalc111ated eeeocted 

Acceptable 


Standard ID Type of Analysis Element Found (ug/L) True (ug/L) %R %R (Y/N) 
 II II I 
I 

ICP (Initial calibration) 
-r;cv ICP/MS (Initial calibration) se_ L{_QL~ so q~Jy q~,Cf y 

CVAA (Initial calibration) 

ICP (Continuing calibration) 

JCP/MS (Continuing calibration) CCV eo\ LfC(s. \ SJ q{;~L_ 0b_7_ y 
CVAA (Continuing calibration) 

GFAA (Initial calibration) 
i 

GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

r"/\1 f""'l f' AC'\AI 



LDC #: -z£50Z):::J t6 VALIDATION FINDINGS WORKSHEET Page:_\_of \ 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: L.:,. 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found= Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I eecalciiiated I R~nnrto.-l 

Sample ID Type of Analysis Element 
Found IS II 

(units) 
True I D I SDR (units) I "'oR/ RPD I %0 I %R/ RPD I %0 

Acceptable 
(YIN) 

jXS00 ICP interference check CD1 qqtc LCXJ qo{,?_ qq,c_ c...__; 
( 

LCS Laboratory control sample ~ 0,0~1~ d,()bLS q \ t 15' 91 .C(; J 

s Matrix spike cJ (SSR-SQ

.06S3 Q.ob--z...S LO~ ro_S 
Duplicate'Z>6\~0 ~ CJD/SC- G-670'L YtO( Ll~o7 

,__)/ICP serial dilution I~ 'Lqt( ]/{_5~ L7L-- <t lJ 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TnTr.l r. <!~\Ill 



_________ 

'\
VALIDATION FINDINGS WORKSHEET Page:_\_of, 

Sample Calculation Verification Reviewer: ~ 
2nd reviewer: I~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

/Rjease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y\ N N/A Have results been reported and calculated correctly? 
Y \N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ________3..::.._/(_ were recalculated and verified using the followin~ 
equation: 

Concentration = 	 (RD)(FV)(Dil) Recalculation: 

(ln. Vol.) 


RD = Raw data concentration 100<"' LC'--') Wi-1. ['6bJ-:j/0 - 0. oowr3-jL 
FV Final volume (ml) 

ln. Vol. = Initial volume (ml) or weight (G) 
 r:oo LfO rf' L- CLooc?) ~ Oil = Dilution factor 

Reported Calculated 
Concentration AcceptableC~nNy~n# Sample ID Analyte ( l'l'« LI-) 	 (Y/N) 

7-	 oe-- o.oo~ o,oC52CJ1 Lf 

Note:__________________________________________________ 
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Report# 2802306 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1205SWMST092-F 
1205SWMST092-U 
1205SWMST089-F 
1205SWMST089-U 

1205SWMST089-F-MS 
1205SWMST089-U-MS 

1205SWMST089-F-MSD 
1205SWMST089-U-MSD 

1205SWMST090-F 
1205SWMST090-U 
1205SWMSG005-F 
1205SWMSG005-U 
1205SWDS030-1-F 
1205SWDS030-1-U 
1205SWDS030-2-F 
1205SWDS030-2-U 
1205SWMST067 -F 
1205SWMST067 -U 

1205ERSW-03-F 
1205ERSW-03-U 

1205SWMDS026-F 
1205SWMDS026-U 
1205SWMST133-F 
1205SWMST133-U 
1205SWMST27 4-F 

V:\loGIN\mwh\monsanto\2802306_MW3.doc 

Monsanto, P4 Production LLC 

July 30, 2012 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L 12050490 


Collection Date Laboratory Sample Identification 

05/11/12 L 12050490-01 

05/11/12 L 12050490-02 

05/11/12 L 12050490-03 

05/11/12 L 12050490-04 

05/11/12 L 12050490-05 

05/11/12 L 12050490-06 

05/11/12 L 12050490-07 

05/11/12 L 12050490-08 

05/11/12 L 12050490-09 

05/11/12 L 12050490-1 0 

05/11/12 L 12050490-11 

05/11/12 L 12050490-12 

05/11/12 L 12050490-13 

05/11/12 L 12050490-14 

05/11/12 L 12050490-15 

05/11/12 L 12050490-16 

05/11/12 L 12050490-17 

05/11/12 L 12050490-18 

05/11/12 L 12050490-19 

05/11/12 L 12050490-20 

05/11/12 L 12050490-21 

05/11/12 L 12050490-22 

05/11/12 L 12050490-23 

05/11/12 L 12050490-24 

05/12/12 L 12050490-25 




1205SWMST27 4-U 05/12/12 L 12050490-26 

1205SWMST274-F-MS 
1205SWMST274-U-MS 

1205SWMST27 4-F-MSD 
1205SWMST27 4-U-MSD 

1205SWMST131-F 
1205SWMST131-U 
1205SWMST128-F 
1205SWMST128-U 

1205SWMST132-1-F 
1205SWMST132-1-U 
1205SWMST132-2-F 
1205SWMST132-2-U 
1205SWMDS025-F 
1205SWMDS025-U 
1205ER-SW-04-F 
1205ER-SW-04-U 
1205SWMST006-F 
1205SWMST006-U 
1205SWMST020-F 
1205SWMST020-U 
1205SWMST019-F 
1205SWMSTO 19-U 
1205ER-SW-05-F 
1205ER-SW-05-U 

05/12/12 L 12050490-27 

05/12/12 L12050490-28 

05/12/12 L 12050490-29 

05/12/12 L 12050490-30 

05/12/12 L 12050490-31 

05/12/12 L 12050490-32 

05/12/12 L 12050490-33 

05/12/12 L 12050490-34 

05/12/12 L 12050490-35 

05/12/12 L 12050490-36 

05/12/12 L 12050490-37 

05/12/12 L12050490-38 

05/12/12 L12050490-39 

05/12/12 L12050490-40 

05/12/12 L 12050490-41 

05/12/12 L 12050490-42 

05/12/12 L 12050490-43 

05/12/12 L 12050490-44 

05/13/12 L 12050490-45 

05/13/12 L12050490-46 

05/13/12 L12050490-4 7 

05/13/12 L 12050490-48 

05/13/12 L12050490-49 

05/13/12 L12050490-50 


2 
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Introduction 

This data review covers 50 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, Standard Method 23408 for Dissolved Hardness, 
and EPA Method 160.1 and Standard Method 2540C for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

3 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

4 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 6 months for method 
23408, and 7 days for methods 160.1 and 2540C) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (f) of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1205ERSW-03-F, 1205ERSW-03-U, 1205ER-SW-05-F, and 1205ER-SW-05-U 
were identified as equipment blanks. No contaminant concentrations were found. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::::; 20% for water or::::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils with the following exceptions: 

5 
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DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

1205GWMBW087-UDUP Total dissolved solids 26.0 (!>20) - J (all detects) A 
(1205SWMST274-U UJ (all non-detects) 
1205SWMST131-U 
1205SWMST128-U 
1205SWMST132-1-U 
1205SWMST132-2-U 
1205SWMDS025-U 
1205ER-SW-04-U 
1205SWMST006-U 
1205SWMST020-U 
1205SWMST019-U 
1205ER-SW-05-U) 

Total dissolved solids results were outside the QC limits; although the results were outside 
control limits, client samples were not qualified because it is unknown whether the non
client sample (L 12050429-01) is representative of client's sample matrix. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6V:\LOGIN\MWH\Monsanto\2802306_MW3.doc 



Wet Chemistry- Data Qualification Summary- SDG L 12050490 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12050490 1205SWMST27 4-U Total dissolved solids J (all detects) A Duplicate sample 15 
1205SWMST131-U UJ (all non-detects) analysis (RPD) 
1205SWMST128-U 
1205SWMST132-1-U 
1205SWMST132-2-U 
1205SWMDS025-U 
1205ER-SW-04-U 
1205SWMST006-U 
1205SWMST020-U 
1205SWMST019-U 
1205ER-SW-05-U 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 12050490 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12050490 

No Sample Data Qualified in this SDG 

7V:\LOGIN\MWH\Monsanto\2802306 _MW3.doc 



LDC #: 2802306 VALIDATION COMPLETENESS WORKSHEET Date: 7-'L7-t1
SDG #: L 12050490 
Laboratory: Microbac 

Level Ill Page:......Lof L 
Reviewer: Q11==

2nd Reviewer: \c=-" 
Ml.J'-{c(_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.........,
\ ArP-::~ 	 Cn1 

I. Technical holding times 	 Sampling dates: +\ 	 2) 11-13 ltti' 
A 	 I r 

II Initial calibration 

AIll. Calibration verification 

frIV Blanks 

v Matrix Spike/Matrix Spike Duplicates A- f'/'\5 IV 
VI. Duplicates 	 &1 ~ 

$--} I ~L,[ '()VII. Laboratory control samples 

VIII. Sample result verification 	 N 

IX. Overall assessment of data 	 ~ 
jVX. Field duplicates 

'NO 	 lr0~/ v::t LO .LtY ~())(I l=i<>lrl nl<>ni.o" 
...... 

Note: 	 A =Acceptable ND =No compounds detected D = Duplicate 
N =Not provided/applicable R = Rinsate TB = Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

1 1205SWMST092-F 11 1205SWMSG005-F 21 1205SWMDS026-F 31 1205SWMST131-F 


2 1205SWMST092-U 12 1205SWMSG005-U 22 1205SWMDS026-U 32 1205SWMST131-U 


3 1205SWMST089-F 13 1205SWDS030-1-F 23 1205SWMST133-F 33 1205SWMST128-F 


4 1205SWMST089-U 14 1205SWDS030-1-U 24 1205SWMST133-U 34 1205SWMST128-U 


5 1205SWMST089-F-MS 15 1205SWDS030-2-F 25 1205SWMST27 4-F 35 1205SWMST132-1-F 


6 1205SWMST089-U-MS 16 1205SWDS030-2-U 26 1205SWMST27 4-U 36 1205SWMST132-1-U 


7 1205SWMST089-F-MSD 17 1205SWMST067 -F 27 1205SWMST27 4-F-MS 37 1205SWMST132-2-F 


8 1205SWMST089-U-MSD 18 1205SWMST067 -U 28 1205SWMST27 4-U-MS 38 1205SWMST132-2-U 


9 1205SWMST090-F 19 1205ERSW-03-F 29 1205SWMST27 4-F-MSD 39 1205SWMDS025-F 


10 1205SWMST090-U 20 1205ERSW-03-U 30 1205SWMST27 4-U-MSD 40 1205SWMDS025-U 


Notes:_________________________________________________________________________________ 
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LDC #: 2802306 VALIDATION COMPLETENESS WORKSHEET Date: 7-Z.J7-' (L. 
SDG #: L 12050490 Levell II Page:_2e-f~ 
Laboratory: Microbac Reviewer: ~/ 

2nd Reviewer: 

METHOD: Sulfate (EPA Method 300.0), Dissolved Hardness(SM2340B). Total Dissolved Solids (EPA Method 160.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Validation Area 	 Comments 

I. Technical holding times 	 Sampling dates: 

II Initial calibration 


Ill. Calibration verification 


IV Blanks 


~u /v Matrix Spike/Matrix Spike Duplicates 

VI. Duplicates 	 CJ1~/ n 
VII. Laboratory control samples 

VIII. Sample result verification 	 N ~~{)/ \(\V ') 
IX. Overall assessment of data 	 v 
X. Field duplicates 

)(I l"i~>lrl hl<>nk" 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

41 1205ER-SW-04-F 51 61 71 


42 1205ER-SW-04-U 52 62 72 


43 1205SWMST006-F 53 63 73 


44 1205SWMST006-U 54 64 74 


45 1205SWMST020-F 55 65 75 


46 1205SWMST020-U 56 66 76 


47 1205SWMST019-F 57 67 77 


48 1205SWMST019-U 58 68 78 


49 1205ER-SW-05-F 59 69 79 


50 1205ER-SW-05-U 60 70 80 


Notes:_________________________________________ 
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L.-<?;CfZ:3>Qb
LDC#:____ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

Reviewer: 
2nd reviewer: 

CR / 
\;.-=-"'

0 

p,SamnleiD .L 

{ 1{"'>/::IJ IIJI"'>J 

IS 11, lq"Z.\ pH TDS Cl F NO~ NO, {sd:Jo-P04 Alk CN NH~ TKN TOC Cr6+ CI04 \th-d~) 
"-._.../"L?~s.~~~ -

~ ~..., loti~ pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

4 ..>J'-1?j4~J 


YC\ pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO? SO O-P04 Alk CN NH3TKN TOC Cr6+ CI04 
"Z.b YJ 10, I'Z.J l'f 
1 J 1c:r;ztl/Z..:£1 pH ~Cl F NO~ NO? SO O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04....___..... 
'Z-'1}4.~~~ 
~ ">ct' '-10.4'-z. pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 
4'\J'-IbJ'"I~Sb 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, SO O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 
~r _,. ?J.-,;?~71./ ~z:g· pH TDS Cl F NO~ NO,~O-PO Alk CN NH~ TKN TOC Cr6+ CIOlJ\c«:l~ 

1.-·'/'J'7>;2.%) ~ Cl -- ----- / 
'?.:>6 pH F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 I" 


pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH3TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3TKN TOC Cr6+ CI04 


_pH TDS Cl F N03 NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F NO~ NO? SO 0-PO Alk CN NH3TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO, S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F NO~ NO? S040-PO Alk CN NH3TKN TOC Cr6+ Cl04 


pH TDS Cl F N03 NO, S04O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F NO~ NO? S04 0-PO Alk CN NH~ TKN TOC Cr6+ CIOa 


pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


pH TDS Cl F N03 N02 S04 0-PO Alk CN NH3 TKN TOC Cr6+ CI04 


pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CIO 


nH Tr1S. r.l I= f\1() f\1() ~() ()_p() Alk r.N 1\11-1. TKI\I Tnr. r.rR+ r.1n 


Comments:____________________________________ 
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---- ----------

LDC#:~ VALIDATION FINDINGS WORKSHEET Page:~of~ 
Duplicate Analysis Reviewer: 02

2nd Reviewer:-~.b:,...-==-
METHOD: lnorganics, Method S~CJ:iJv€J2.__ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Was a duplicate sample analyzed for each matrix in this SDG? 


:(lJ N/A 	 Were all duplicate sample relative percent differences (RPD) ~ 20% for water and~ 35% for soil samples(~ 10% for Method 300.0)? If no, see qualificatic 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample value 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

y N N/ Were recalculated results acce table? See Level IV Recalculation Worksheet for recalculations. 

L\ d.f""LCf-ol t...v -ro 

Commenffi:_____________________________________________________________________________________________________________________ 

DUP.6 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas, Inc. September 11, 2012 
2890 East Cottonwood Parkway Suite 300 
Salt Lake City, UT 84121 
ATTN: Ms. Betty VanPelt 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. VanPelt, 

Enclosed is the final verification report for the fraction listed below. This SDG was 
received on September 7, 2012. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LDC Project# 28355: 

SDG# 	 Fraction 

304389 	 Gross Alpha & Gross Beta by Methods 900.0 

The data verification was performed under Stage 2B guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• 	 Data Validation Technical Memorandum, MWH, 2009, to the project SAP, 
April2004 

• 	 USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, October 2004 

• 	 EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 1994; 
update liB, January 1995; update Ill, December 1996; update lilA, April 
1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

S(Jtw-{z) 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

http:www.lab-data.com


Attachment 1 Project #1010076.011601 

DC I SDG# 

M~Ui~~~:iw~l:JrJsoil. 
A 304389 

(3) 
DATE I DATE

I REC'D DUE 

Gross 
a&p 

(900.0) 

WIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS IWIS 

09/07/121 09/28/12 I 2 I o 

otal AILR 2 I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I 2 

Shaded cells indicate Level Ill validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 28355ST.wpd 



Report# 28355A22 

Data Validation Company Name 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: September 10, 2012 

Matrix: Water 

Parameters: Gross Alpha and Gross Beta by Methods 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: Stage 28 

Laboratory: GEL Laboratories, LLC 

Sample Delivery Group (SDG): 304389 

Sample Identification Collection Date Laboratory Sample Identification 
1205GWMMW037-1-U 05/09/12 304389001 

1205GWMMW037 -2-U 05/09/12 304389002 


1205GWMMW037 -1-UMS 05/09/12 304389001 MS 

1205GWMMW037 -1-UMSD 05/09/12 304389001 MSD 

1205GWMMW037-1-UDUP 05/09/12 304389001 DUP 


1 
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Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Methods noted below: 

• SW 846 Method 9310/EPA Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A 	 Indicates the finding is based upon technical validation criteria. 

P 	 Indicates the finding is related to a protocol/contractual deviation. 

2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
S Continuing Calibration Verification 
9 - not applicable to this method 
10 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
24 Result is less than the MDC 
25 Result is less than two times the error 

3 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
_X_ Signatures on chain(s) and all samples accounted for 
_X_ Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of two groundwater samples were collected on May 9, 2012 in preserved containers. 
Samples were shipped and arrived at the laboratory on May 15, 2012. Sample chain-of
custody and laboratory receipt documentation appear intact. The samples were analyzed 
within the 6-month holding time on May 24, 2012, 15 days from collection to analysis. 

II. Instrument Calibration 
_X_ Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
_X_ Confirm matrix used in geometry standard 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_X_ Background checks performed at the time of initial calibration 
_X_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 
_X_ Certificates for NBS- or NIST-traceable standards 
_X_ Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. 	 Calibration Verification 
_NA_ 	Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with ± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_X_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
_X_ Confirm all samples less than MDC are qualified not detected (U) 

_X_ Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 


No Gross Alpha or Gross Beta results were reported below the MDC. 

V. 	 Blanks 
_X_ 	Confirm method blank results < MDC 

If method blank result is ;:: MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is s 5X the concentration of the method blank, then U at detected value. 

Gross Alpha and Gross Beta were not detected in the method blank above their MDCs. 

4 
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VI. Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

X Confirm that the DER ~ 1.42 or RPD ~ 20 


Where the duplicate (or replicate) error ratio (DER) = 

I([Sample] - [Duplicate]) I 


112([2 sigma error
2 
sample] + [2 sigma error

2 
DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) =:: 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if> ± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

The DUP results were within all required criteria. 

VII. Laboratory Control Samples 
X Must be analyzed for each batch or for every 20 samples 

X Compare %R for Gross Alpha with lab control limits (75-125%) 

X Compare %R for Gross Beta with lab control limits (75-125%) 


Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 

X Compare %R for Gross Alpha with lab control limits (65-135%) 

X Compare %R for Gross Beta with lab control limits (65-135%) 


Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 

5 
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No Sample Data Qualified in this SDG 
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LDC #: 28355A22 VALIDATION COMPLETEN;S WORKSHEET Dateffi_D-t'L., 

SDG #: 304389 LeveiJf Page:~of_l_ 
Laboratory: GEL Laboratories LLC Reviewer: (;;/7 

2nd Reviewer: \;:.:::... 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.0~ S~L.{ b C()\0 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Area I I Comrneots I 
I. Technical holding times Pr Sampling dates: hi q I t7 
II. Initial calibration A 
Ill. Calibration verification A 
IV. Blanks H 
v. 

VI. 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

A IF\ M2>/0 
AI L.c.S v 

Q_.k) 
' 

VII. Minimum detectable activity (MDA) A 
VIII. Sample result verification N 
IX. Overall assessment of data -Pr 
X. 

XI 

Field duplicates 

l=iPirl hl::mk" 

/II
1\/ 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· 
@ 	 '-VC1.f&L

1 1205GWMMW037 -1-U 11 21 31 

2 1205GWMMW037 -2-U 12 22 32 

3 1205GWMMW037 -1-UMS 13 23 33 

4 1205GWMMW037 -1-UMSD 14 24 34 

5 1205GWMMW037 -1-UDUP 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________________ 

28355A22W. wpd 



I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
/"" Signatures on chain(s) and all samples accounted for 

v Gross alpha and beta: preserved with nitric acid to ph< 2; 6-month holding time (if 


preserved) 


A total of 1.- groundwater samples were collected on ~/q(r'Z- in preserved 
containers. Samples were shipped and arrived at the laboratory on S/1 ~~ JL.. 
Sample chain-of-custody and laboratory receipt documentation appear intact.r The samples were 
analyzed within the 6-month holding time on ::, I'LLf /I -z._ , \S days from 
collection to analysis. 

II. Instrument Calibration 
/ 	 Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 

for each standard, measured activity for all standards, identity and true value of all 
standards

v' Confirm matrix used in geometry standard 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Calibration points including efficiencies fo reach detector 
Background checks performed at the time of initial calibration 
Self absorption curves for each detector, covering an appropriate range of residue masses 
Alpha-beta cross talk values and voltage plateaus (if needed) 
Certificates for NBS- or NIST -traceable standards 
Review standard preparation and dilution logs for accuracy 

III. Calibration Verification 
~ Tolerance chart or statistical control chart ofthe appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 

v-- Routine (daily, weekly, monthly) background checks for each detector 
v- Daily efficiency checks for each detector 
~ Evidence of decay correction of standard prior to calculation of efficiencies, as 

appropriate 
/ Confirm defector IDs and geometries used in analysis 
'lCheck if sample residues are within the range of the self absorption curve 

IV. Target Compound Identification and Quantitation 

./ Confirm all samples less than MDC are quailed non detected (U) 
7 Less than two times the uncertainly (2 sigma error)were reported by the laboratory as non 

detected 



V. Blanks 

L 	 Confirm method blank results < MDC 
If method blank result is ~MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is ~ 5X the concentration of the method blank, then U at detected value. 

VI. Laboratory Duplicates 

Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
Confirm that the DER ~ 1.42 or RPD ~ 20 
Where the duplicate (or replicate) error ratio (DER) = 

I([Sample]- [Duplicate]) I 
([2 sigma errorSample] + [2 sigma errorDuplicateD 

112 

IfDER > 1.42, qualify sample J 
IfRPD > 20 and result(s) ~ 5x MDC, then qualify J. Ifresult(s) < 5x MDC, then calculate 
absolute difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), 
then no action; if>± MDC (water) or± 2x MDC (soil), then qualify sample J. 

VII. Laboratory Control Samples 

/' Must be analyzed for each batch or for every 20 samples 
~ Compare %R for Gross Alpha with lab control limits (75-125%) 

__L Compare %R for Gross Beta with lab control limits (75-125%) 

VIII. Matrix Spike Samples 

~ Must be analyzed for each batch or for every 20 samples 
~ Compare %R for Gross Alpha with lab control limits (65-135%) 
Z Compare %R for Gross Beta with lab control limits (65-135%) 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas, Inc. October 18, 2012 
2890 East Cottonwood Parkway Suite 300 
Salt Lake City, UT 84121 
ATTN: Ms. Betty VanPelt 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. VanPelt, 

Enclosed are the final verification reports for the fraction listed below. These SDGs 
were received on October 5, 2012. Attachment 1 is a summary of the samples that 
were reviewed for each analysis. 

LDC Project# 28540: 

SDG# 	 Fraction 

311672 Gross Alpha & Gross Beta by Methods 900.0 

311680 

311682 


The data verification was performed under Stage 2B/4 guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• 	 Data Validation Technical Memorandum, MWH, 2009, to the project SAP, 
April2004 

• 	 USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, October 2004 

• 	 EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update I lA, August 1993; update II, September 1994; 
update liB, January 1995; update Ill, December 1996; update lilA, April 
1998; I liB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

~~ 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

http:www.lab-data.com


Attachment 1 

.-·~c}~a-~~~~:l~t~l~t[QR~~§§!Q~!['IIWti.·A:r;rl~U~~~ttrt!g~~~~~n.~t9I~~!f;liMR!J§_anto,·eif~ic1!i~l!~~f!iY:¢-f 

DC SDG# 

M'airi~j-$w~{grLsmr :~-: 
A 311672 

B I 311680 l10t05112l10/26/12l 4 I 0 

c 311682 

c 311682 1 

lrotal AILR 112 I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I Q.J_o_ I o 11l 

Shaded cells indicate Level Ill validation (all other cells are ADR review and calibration data validation only). These sample counts do not include MS/MSD, and DUPs 28540ST.wpd 



Report# 28540A22 

Data Validation Company Name 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 15, 2012 

Matrix: Water 

Parameters: Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: Stage 28 

Laboratory: GEL Laboratories, LLC 

Sample Delivery Group (SDG): 311672 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW003-U 09/18/12 311672001 
1209GWMAW001-U 09/18/12 311672002 
1209GWMAW003-U 09/18/12 311672003 
1209GWMDW001-U 09/18/12 311672004 

1 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Methods noted below: 

• SW 846 Method 9310/EPA Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated 
approximated concentration of the analyte in the sample. 

numerical value is the 

J+ The result is an estimated quantity, but the result may be biased high. 


J- The result is an estimated quantity, but the result may be biased low. 


R The result is unusable. The sample result is rejected due to serious deficiencies in 

meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
S Continuing Calibration Verification 
9 - not applicable to this method 
1 0 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 -not applicable to this method
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
24 Result is less than the MDC 
25 Result is less than two times the error 

3 
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I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
X Signatures on chain(s) and all samples accounted for 
X Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of four groundwater samples were collected on September 18, 2012 in preserved 
containers. Samples were shipped and arrived at the laboratory on September 21, 2012. 
Sample chain-of-custody and laboratory receipt documentation appear intact. The samples 
were analyzed within the 6-month holding time on September 26, 2012, 8 days from 
collection to analysis. 

II. Instrument Calibration 
_X_ Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
_X_ Confirm matrix used in geometry standard 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_X_ Background checks performed at the time of initial calibration 
_X_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 

X Certificates for NBS- or NIST-traceable standards 
-X- Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
NA Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

- - (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 

NA Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
-X - Confirm detector IDs and geometries used in analysis 
-X- Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
X Confirm all samples less than MDC are qualified not detected (U) 
X Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

Sample results that were reported as values less than the MDC were qualified as not 
detected at the MDC (flagged U). Sample results that were less than two times the error 
were qualified as not detected at the MDC (flagged U) or qualified as not detected at the 
reported concentration (flagged U). The following results were qualified: 

Data 
Field Sample Laboratory Result MDC Validation Reason 
Identification Sample ID Parameter (pCi/L)_ lJ!Ci!Ll 2*Error Result Code 

1209GWMAW001-U 311672002 Gross Beta 5.44 4.27 5.6 5.44U 25 
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V. Blanks 
X 	 Confirm method blank results < MDC 


If method blank result is ~ MDC: 

If sample result is > 5X the concentration of the method blank, then no action. 

If sample result is .::;; 5X the concentration of the method blank, then U at detected value. 


Gross Alpha and Gross Beta were not detected in the method blank above their MDCs. 

VI. Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

X Confirm that the DER .::;; 1.42 or RPD .::;; 20 


Where the duplicate (or replicate) error ratio (DER) = 

I([Sample] - [Duplicate]) I 


112([2 sigma error2 
sample] + [2 sigma error2 

DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) ~ 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if> ± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

The DUP results were within all required criteria. 

VII. Laboratory Control Samples 
X Must be analyzed for each batch or for every 20 samples 
X Compare %R for Gross Alpha with lab control limits (75-125%) 

_X_ Compare %R for Gross Beta with lab control limits (75-125%) 

Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 

_X_ Compare %R for Gross Alpha with lab control limits (65-135%) 
_X_ Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 
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Summary of Qualified Data: 

Field Sample Laboratory Result Data Validation Reason 
Identification Sample ID Parameter (pCi/L) Result/Flag AorP Code 

1209GWMAW001-U 311672002 Gross Beta 5.44 5.44U - 25 
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LDC #:--'2:.::8:!.!:5::::!.40~A2~2___ VALIDATION COMPLETENESS WORKSHEET 	 Date: \0-t;---l'L, 
SDG #:----=:3::...!1...!..16::::..!7'-=2=------ LeveiN% Page:_lof_l 
Laboratory: GEL Laboratories LLC Reviewer: ~ 

2nd Reviewer: 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.0)/ Svf<DL{b C1~ \() 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Validation Area 	 Comments 

I. Technical holding times 	 Sampling dates: 

II. Initial calibration A 	
I 

Ill. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Sam ole result verification l<l.J 
IX. Overall assessment of data 

X. Field duplicates 

)(I l=i<>lri hl<>nln> 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1209GWMDW003-U 11 21 31 


2 1209GWMAW001-U 12 22 32 

.t'l 


3 1209GWMW003-U 13 23 33 


4 1209GWMDW001-U 14 24 34 


5 15 25 35 


6 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:__________________________________________________________________________________ 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
Signatures on chain(s) and all samples accounted for ~ Gross alpha and beta: preserved with nitric acid to ph < 2; 6-month holding time (if 
preserved) 

A total of _:i_ groundwater samples were collected on Cj'/t ?)/£ L_ in preserved 
containers. Samples were shipped and arrived at the laboratory on 9 /'?...!J / l'"L 
Sample chain-of-custody and laboratory receipt documentation appear in<t:t. The samples were 
analyzed within the 6-month holding time on q IU/ 1..-z._ , days from 
collection to analysis. 

II. Instrument Calibration 
~ 	Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 

for each standard, measured activity for all standards, identity and true value of all 
standards 

~ Confirm matrix used in geometry standard 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Calibration points including efficiencies fo reach detector 
Background checks performed at the time of initial calibration 
Self absorption curves for each detector, covering an appropriate range of residue masses 
Alpha-beta cross talk values and voltage plateaus (if needed) 
Certificates for NBS- or NIST -traceable standards 
Review standard preparation and dilution logs for accuracy 

III. 	Calibration Verification 
Tolerance chart or statistical control chart of the appropriate efficiencies and background -tit 
activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 
Routine (daily, weekly, monthly) background checks for each detector 
Daily efficiency checks for each detector 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Confirm defector IDs and geometries used in analysis 
Check if sample residues are within the range of the self absorption curve 

IV. Target Compound Identification and Quantitation 

/ 	 Confirm all samples less than MDC are quailed non detected (U) 
Less than two times the uncertainly (2 sigma error)were reported by the laboratory as non 
detected 

7 



V. Blanks 

L 	 Confirm method blank results < MDC 
If method blank result is :e:MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is ~ 5X the concentration of the method blank, then U at detected value. 

VI. Laboratory Duplicates 

/ Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
~ Confirm that the DER ~ 1.42 or RPD ~ 20 

Where the duplicate (or replicate) error ratio (DER) = 
I([Sample] - [Duplicate]) I 

112([2 sigma errorSample] + [2 sigma errorDuplicateD 

IfDER > 1.42, qualify sample J 
IfRPD > 20 and result(s) 2 5x MDC, then qualify J. Ifresult(s) < 5x MDC, then calculate 
absolute difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), 
then no action; if>± MDC (water) or± 2x MDC (soil), then qualify sample J. 

VII. Laboratory Control Samples 

~ Must be analyzed for each batch or for every 20 samples 
7 Compare %R for Gross Alpha with lab control limits (75-125%) 
~Compare %R for Gross Beta with lab control limits (75-125%) 

VIII. Matrix Spike Samples 

v Must be analyzed for each batch or for every 20 samples · 
~Compare %R for Gross Alpha with lab control limits (65-135%) 
/Compare %R for Gross Beta with lab control limits (65-135%) 



Report# 28540822 

Data Validation Company Name 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 15, 2012 

Matrix: Water 

Parameters: Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: Stage 28 

Laboratory: GEL Laboratories, LLC 

Sample Delivery Group (SDG): 311680 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW002-1-U 09/18/12 311680001 
1209GWMDW002-2-U 09/18/12 311680002 
1209GWMDW005-U 09/18/12 311680003 
1209GWMDW006-U 09/18/12 311680004 

1 
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Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Methods noted below: 

• SW 846 Method 931 0/EPA Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 


J- The result is an estimated quantity, but the result may be biased low. 


R The result is unusable. The sample result is rejected due to serious deficiencies in 

meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method
8 Continuing Calibration Verification 
9 - not applicable to this method 
1 0 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
24 Result is less than the MDC 
25 Result is less than two times the error 

3 
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I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
X Signatures on chain(s) and all samples accounted for 
X Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of four groundwater samples were collected on September 18, 2012 in preserved 
containers. Samples were shipped and arrived at the laboratory on September 21, 2012. 
Sample chain-of-custody and laboratory receipt documentation appear intact. The samples 
were analyzed within the 6-month holding time on September 26, 2012, 8 days from 
collection to analysis. 

II. Instrument Calibration 
_x_ Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
X Confirm matrix used in geometry standard 

_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_X_ Background checks performed at the time of initial calibration 
_X_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 
_X_ Certificates for NBS- or NIST-traceable standards 
_X_ Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
_NA_ Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

(at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine (daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Confirm detector IDs and geometries used in analysis 
_X_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. Target Compound Identification and Quantitation 
_X_ Confirm all samples less than MDC are qualified not detected (U) 
_X_ Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

Sample results that were reported as values less than the MDC were qualified as not 
detected at the MDC (flagged U). Sample results that were less than two times the error 
were qualified as not detected at the MDC (flagged U) or qualified as not detected at the 
reported concentration (flagged U). The following results were qualified: 

Data 
Field Sample Laboratory Result MDC Validation Reason 
Identification SamQie ID Parameter (pCi/L) (pCi/Ll 2*Error Result Code 

1209GWMDW002-2-U 311680002 Gross Beta 4.91 4.71 6.24 4.91U 25 
1209GWMDW005-U 311680003 Gross Alpha 6.86 4.93 7.68 6.86U 25 
1209GWMDW006-U 311680004 Gross Alpha 7.02 3.35 7.54 7.02U 25 
1209GWMDW006-U 311680004 Gross Beta 5.84 4.09 5.86 5.84U 25 
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V. Blanks 
X 	 Confirm method blank results < MDC 


If method blank result is ~ MDC: 

If sample result is > 5X the concentration of the method blank, then no action. 

If sample result is ::;; 5X the concentration of the method blank, then U at detected value. 


Gross Alpha and Gross Beta were not detected in the method blank above their MDCs. 

VI. Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

X Confirm that the DER ::;; 1.42 or RPD ::;; 20 


Where the duplicate (or replicate) error ratio (DER) = 

I([Sample]- [Duplicate]) I 


([2 sigma error2 
sample] + [2 sigma error2 

ouplicateD 
112 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) ~ 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if> ± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

The DUP results were within all required criteria. 

VII. Laboratory Control Samples 
_X_ Must be analyzed for each batch or for every 20 samples 

X Compare %R for Gross Alpha with lab control limits (75-125%) 
X Compare %R for Gross Beta with lab control limits (75-125%) 

Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 

_X_ Compare %R for Gross Alpha with lab control limits (65-135%) 
X Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

No field blanks were identified in this SDG. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 
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Summary of Qualified Data: 

Field Sample Laboratory Result Data Validation Reason 
Identification Sample ID Parameter (pCiiL) Result/Flag AorP Code 

1209GWMDW002-2-U 311680002 Gross Beta 4.91 4.91U - 25 
1209GWMDW005-U 311680003 Gross Alpha 6.86 6.86U - 25 
1209GWMDW006-U 311680004 Gross Alpha 7.02 7.02U - 25 
1209GWMDW006-U 311680004 Gross Beta 5.84 5.84U - 25 

6 




______________________________________ _ 

LDC #: 28540822 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 311680 Levelyrq:=
Laboratory: GEL Laboratories LLC 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.r 7w'f{ (;; ct)/ {) 

Date: tHo-{1..-
Page:___2_of_'_ 

Reviewer: 0 _ 
2nd Reviewer: \~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::~lirt:dinn Ar,.::~ 

I. Technical holdinq times 

II. Initial calibration 


Ill. Calibration verification 


IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Samole result verification 

IX. Overall assessment of data 

X. Field duplicates 

Yl 1=;olrl hl<:>nl.-<> 

Note: 	 A =Acceptable 
N =Not provided/applicable 
SW = See worksheet 

Validated Samples: 
u.b~ 

1 1209GWMDW002-1-U 11 


2 1209GWMDW002-2-U 12 


3 1209GWMDW005-U 13 


4 1209GWMDW006-U 14 


5 15 


6 16 


7 17 


8 18 


9 19 


10 20 


Notes:. 

~I 

A Samplinq dates: qf6s/t?
0 

0
.(.::) 

Prl.\\ 
Pr 
A 
~5J 
TI 

IV 
IV 

" 

(¥'5/0 Qo (~1\b~"L J 
L.-L'S J 

NO =No compounds detected 
R = Rinsate 
FB = Field blank 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

" 	 ../ 

D =Duplicate 
TB =Trip blank 
EB =Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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I. Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
/ Signatures on chain(s) and all samples accounted for 
-/Gross alpha and beta: preserved with nitric acid to ph< 2; 6-month holding time (if 

preserved) 

A total of_!j__ groundwater samples were collected on q(tr;/r1.- in preserved 
containers. Samples were shipped and arrived at the laboratory on q/1-t/r 1--
Sample chain-of-custody and laboratory receipt documentation appear in~t. The samples were 
analyzed within the 6-month holding time on C1 /Wrl- , days from 
collection to analysis. 

II. Instrument Calibration 
~	Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 

for each standard, measured activity for all standards, identity and true value of all 
standards 

~ Confirm matrix used in geometry standard 
tJ1S_ Evidence of decay correction of standard prior to calculation of efficiencies, as 

appropriate 
..-- Calibration points including efficiencies fo reach detector 

----.L' Background checks performed at the time of initial calibration 
/ Self absorption curves for each detector, covering an appropriate range of residue masses 
/' Alpha-beta cross talk values and voltage plateaus (if needed) 
L Certificates for NBS- or NIST-traceable standards 
L. Review standard preparation and dilution logs for accuracy 

III. 	Calibration Verification 
tffr 	Tolerance chart or statistical control chart of the appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 
Routine (daily, weekly, monthly) background checks for each detector 
Daily efficiency checks for each detector 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Confirm defector IDs and geometries used in analysis 
Check if sample residues are within the range of the self absorption curve 

IV. Target Compound Identification and Quantitation 

/ Confirm all samples less than MDC are quailed non detected (U) 
J Less than two times the uncertainly (2 sigma error)were reported by the laboratory as non 

detected 



V. Blanks 

/Confirm method blank results < MDC 
If method blank result is zMDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is :::::: 5X the concentration of the method blank, then U at detected value. 

VI. Laboratory Duplicates 

/ Confirm laboratory duplicate analyzed for each batch or for every 20 samples 
_c Confirm that the DER :::::: 1.42 or RPD :::::: 20 

Where the duplicate (or replicate) error ratio (DER) = 
I([Sample]- [Duplicate]) I 

112([2 sigma errorSample] + [2 sigma errorDuplicateD 

l'fh If DER > 1.42, qualify sample J 
_pi!{ IfRPD > 20 and result(s) 2 5x MDC, then qualify J. Ifresult(s) < 5x MDC, then calculate 

absolute difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), 
then no action; if>± MDC (water) or± 2x MDC (soil), then qualify sample J. 

VII. Laboratory Control Samples 

( Must be analyzed for each batch or for every 20 samples 
---r- Compare %R for Gross Alpha with lab control limits (75-125%) 
L Compare %R for Gross Beta with lab control limits (75-125%) 

VIII. Matrix Spike Samples 

/ Must be analyzed for each batch or for every 20 samples 
~/ Compare %R for Gross Alpha with lab control limits (65-135%) 

Compare %R for Gross Beta with lab control limits (65-135%) 



Report# 28540C22 

Data Validation Company Name 

Data Validation Report 


Project/Site Name: 	 Monsanto, P4 Production LLC 

Report Date: 	 October 15, 2012 

Matrix: 	 Water 

Parameters: 	 Gross Alpha and Gross Beta by Method 900.0 
Gas Flow Proportional Counting System (GFPC) 

Validation Level: 	 Stage 28 & 4 

Laboratory: 	 GEL Laboratories, LLC 

Sample Delivery Group (SDG): 	311682 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW004-U** 09/19/12 311682001** 

1209GWMAW006-U** 09/19/12 311682002** 


12098-GW -0 1-U 09/19/12 311682003 

1209ER-GW-01-U 09/19/12 311682004 


1209GWMDW004-UMS 09/19/12 311682001 MS 

1209GWMDW004-UMSD 09/19/12 311682001 MSD 

1209GWMDW004-UDUP 09/19/12 311682001 DUP 


**Indicates sample underwent Stage 4 review 

1 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA Methods noted below: 

• SW 846 Method 931 0/EPA Method 900.0: Gross Alpha and Gross Beta. 

This review follows the specific guidance in the Data Validation Technical Memorandum 
(MWH, 2009) to the project SAP (April 2004) using the intent of the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (October 
2004) as applicable to the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U 	 The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J 	 The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ 	 The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

The following are not data qualifiers but are provided for the purpose of evaluating the 
laboratory's performance: 

A 	 Indicates the finding is based upon technical validation criteria. 

P 	 Indicates the finding is related to a protocol/contractual deviation. 

2 
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The following "Reason Codes" will be applied as applicable to the validated data: 

1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 - not applicable to this method 
6 Initial Calibration 
7 -not applicable to this method-
S Continuing Calibration Verification 
9 - not applicable to this method 
10 - not applicable to this method 
11 Laboratory or Preparation Blank 
12 - not applicable to this method 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 - not applicable to this method 
19 - not applicable to this method 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
24 Result is less than the MDC 
25 Result is less than two times the error 
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I. 	 Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
X Signatures on chain(s) and all samples accounted for 
X Gross alpha and beta: preserved with nitric acid to pH < 2; 6-month holding time (if preserved) 

A total of four groundwater samples were collected on September 19, 2012 in preserved 
containers. Samples were shipped and arrived at the laboratory on September 21, 2012. 
Sample chain-of-custody and laboratory receipt documentation appear intact. The samples 
were analyzed within the 6-month holding time on September 26, 2012, 7 days from 
collection to analysis. 

II. 	 Instrument Calibration 
X Confirm dates of calibration, detectors IDs, geometry, counting times, number of counts for each 

standard, measured activity for all standards, identity and true value of all standards 
_X_ Confirm matrix used in geometry standard 
_NA_ Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate 
_X_ Calibration points including efficiencies for each detector 
_X_ Background checks performed at the time of initial calibration 
_X_ Self absorption curves for each detector, covering an appropriate range of residue masses 
_X_ Alpha-beta cross talk values and voltage plateaus (if needed) 

X Certificates for NBS- or NIST-traceable standards =:x= Review standard preparation and dilution logs for accuracy 

Initial calibration data were within all required criteria. 

Ill. Calibration Verification 
NA Tolerance chart or statistical control chart of the appropriate efficiencies and background activities 

- - (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) limits 
_X_ Routine {daily, weekly, monthly) background checks for each detector 
_X_ Daily efficiency checks for each detector 

NA Evidence of decay correction of standard prior to calculation of efficiencies, as appropriate =:x-= Confirm detector IDs and geometries used in analysis 
_X_ Check if sample residues are within the range of the self absorption curve 

Calibration verification data were within all required criteria. 

IV. 	 Target Compound Identification and Quantitation 
X Confirm all samples less than MDC are qualified not detected (U) 
X Less than two times the uncertainty (2 sigma error) were reported by the laboratory as not detected 

Sample results that were reported as values less than the MDC were qualified as not 
detected at the MDC (flagged U). Sample results that were less than two times the error 
were qualified as not detected at the MDC (flagged U) or qualified as not detected at the 
reported concentration (flagged U). The following results were qualified: 

Data 
Field Sample Laboratory Result MDC Validation Reason 
Identification Sample ID Parameter (pCi/L) (pCi/L) 2*Error Result Code 

1209GWMAW006-U** 311682002** Gross Alpha 3.68 3.42 5.5 3.68U 25 
1209GWMAW006-U** 311682002** Gross Beta 5.27 3.79 5.4 5.27U 25 
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V. Blanks 
X 	 Confirm method blank results < MDC 


If method blank result is ;::: MDC: 

If sample result is > 5X the concentration of the method blank, then no action. 

If sample result is:::; 5X the concentration of the method blank, then U at detected value. 


Gross Alpha and Gross Beta were not detected in the method blank above their MDCs. 

VI. Laboratory Duplicates 
X Confirm laboratory duplicate analyzed for each batch or for every 20 samples 

X Confirm that the DER:::; 1.42 or RPD :::; 20 


Where the duplicate (or replicate) error ratio (DER) = 

I([Sample]- [Duplicate]) I 


112([2 sigma error2 
sample] + [2 sigma error2 

DuplicateD 

_NA_ If DER > 1.42, qualify sample J 
_NA_ If RPD > 20 and result(s) <:: 5x MDC, then qualify J. If result(s) < 5x MDC, then calculate absolute 

difference. If absolute difference is within ± MDC (water) or± 2x MDC (soil), then no action; if> ± 
MDC (water) or± 2x MDC (soil), then qualify sample J. 

The DUP results were within all required criteria. 

VII. Laboratory Control Samples 
X 	 Must be analyzed for each batch or for every 20 samples 
X 	 Compare %R for Gross Alpha with lab control limits (75-125%) 
X 	 Compare %R for Gross Beta with lab control limits (75-125%) 

Recoveries for Gross Alpha and Gross Beta in each laboratory control sample were within 
control limits. 

VIII. Matrix Spike Samples 
X Must be analyzed for each batch or for every 20 samples 

_X_ Compare %R for Gross Alpha with lab control limits (65-135%) 
_X_ Compare %R for Gross Beta with lab control limits (65-135%) 

Recoveries for Gross Alpha and Gross Beta in each matrix spike sample were within control 
limits. 

IX. Equipment and Water Blank Samples 

Sample 1209B-GW-01-U was identified as a source blank. No gross alpha or gross beta 
was found. 

Sample 1209ER-GW-01-U was identified as an equipment rinsate. No gross alpha or gross 
beta was found. 

X. Overall Assessment of Data 

With the following exceptions, all quality control data associated with the field samples were 
within control limits. All other field results are usable as reported by the laboratory. 

5 




Summary of Qualified Data: 

Field Sample Laboratory Result Data Validation Reason 
Identification Sample ID Parameter (pCi/L) Result/Flag AorP Code 

1209GWMAW006-U** 311682002** Gross Alpha 3.68 3.68U - 25 
1209GWMAW006-U** 311682002** Gross Beta 5.27 5.27U - 25 

6 




LDC #: 28540C22 VALIDATION COMPLETENESS WORKSHEET Date: t~1crrL 
SDG #: 311682 
Laboratory: GEL Laboratories LLC 

Level IV Page:~of_l 
Reviewer: OZ.. c 

2nd Reviewer: ~ 

METHOD: Gross Alpha & Beta (EPA SW 846 Method 900.01 ~W <f5L.{ 0 t\) l() 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

'. ~ .. Ar~~ c, 

I. Technical holding times A Sampling dates: Cf(lq /ttL-
II. Initial calibration 0 
Ill. Calibration verification f\ 
IV. Blanks -'f-:-) 
v. 

VI. 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

X\ 1fT 
A 

'('(l'S I0 J)JR
L£5'-J 

VII. Minimum detectable activity (MDA) A 
VIII. Sample result verification ~ 
IX. Overall assessment of data A 
X. 

VI 

Field duplicates 

l=i.,Jrl hl~nL-~ 

N 
IV\)_ S_~~ r :'S e\~~_j_ 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R = Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples· 
\!'{~ 

1 1209GWMDW004-U ~*' 11 21 31 

2 1209GWMAW006-U*~ 12 22 32 

3 12098-GW-01-U 13 23 33 

4 1209ER-GW-01-U 14 24 34 

5 1209GWMDW004-UMS 15 25 35 

6 1209GWMDW004-UMSD 16 26 36 

7 1209GWMDW004-UDUP 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes:__________________________________________________________________________________ 

28540C22W.wpd 



VALIDATION FINDINGS CHECKLIST Page:_l_of7__ 

Reviewer: C.K 


2nd Reviewer: ~ 


fV1ethod:Radiochernistry(EPA Method '.)f'o eoveJL)•<--

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
/

All technical holdinQ times were met. 

II. Calibration 
___./"

Were all instruments and detectors calibration as re_S~uired? 

/Were NIST traceable standards used for all calibrations? v-.. 
/

Was the check source identified by activity and radionuclide? 

Were check sources including background counts analyzed at the requiried / 
frequency and within laboratory_ control limits? 

Ill. Blanks 

---f.-
Were blank analyses performed as required? 

1-
Were any activities detected in the blanks greater than the minimum detectable ~ 
activity {MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 


Were amatrix spike (MS) analyzed for each matrix in this SDG? If no, indicate ~ 


.....-----which matrix does not have an associated MS/MSD or MS/DUP. Soil I Water. 


Were the MS percent recoveries (%R) within the QC limits? If the sample v-
/concentration exceeded the spike concentration by a factor of 4 or more, no action 

was taken. 
/

Was a duplicate sample anaylzed at the required frequencyof 5% in this SDG? ,/"" 

/
Were all duplicate sample duplicate error rations (DER) <1.42?. 

V. Laboratory control samples 

Was an LCS analvzecl per analytical batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / -
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 
/[' 

Was a tracer/carrier added to each sam1Jie? 

r
Were tracer/carrier recoveries within the QC limits? ../ 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / 
/

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were a~::;tivities adjusted to reflect all sample dilutions and dry weight factors // 
apolicable to level IV validation? I 
Were th.e Minimum Detectable Activities C_MDA) < RL? 



DC#: VALIDATION FINDINGS CHECKLIST Page:?-df 7
Reviewer:--cK 

2nd Reviewer:~--"--

Validation Area Yes No NA Findings/Comments 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. ~ 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. 

-~ 
--r 

XI. Field blanks 

Field blanks were identified in this SDG. 

Target analytes were detected in the field blanks. 

v 
/ 



LDC #: ~C2rz__ VALIDATION FINDINGS WORKSHEET Page~_·_at_ 
SDG #: See Cover Sample Result Verification Reviewer:..t2;b. 

2nd Reviewer ~ 

METHOD: Radiochemistry, Method See Cover 

t"'/\OC
f>C\{L l:ffl=~ 

# Sample ID Parameter Result (,!JI'Iit) MDC" (1)Rit) 2x Error (IJI'iil:) Findings Qualifications 
~({(.._ ('l.,r{L

('~ Gco~d- ~,b9;' ~!"I L.~AS. s __s Ge.-ecm ttSult ~ 2.~ 2o- ~ .. G<6 <.JZ-5 
r...a._ ..-, n. .J_6(DSS r2:> '3,7 f1 v ....... 5/L[ 


" '"J 'L-' '='·'-i 

\ 

I 


I 

II I I I I I 

Comments: c:f... ~ GcOS) c..\'¥h.9... 

r'P-1 - (""~rOSS <f>.et-~ 
Z:O:-=-- -z..·; ,oM"'- .IL11o(

v 


SampleVerf.6.wpd 
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LDC #: :::Z @}70C"G?.__ VAUDATION FINDINGS WORKSHEET Page:_~_of_}_ 
Level !V Recalculation Worksheet Reviewer: Cf< 

2nd Reviewer: /r...
METHOD: Radiochemistly (Method: :Sef?_o;:;.v"ef 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a ma~rix spike duplicate sample were recaluculated using the following formula: 

%R =Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample. 
True True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 100 Where, S =Original sample activity 
(S+D)/2 D =Duplicate sample activity 

I II "'"''"""''d II "•ondPdI Sampl• ID Typ• of Aoolysls AnalytP Fo"nd/S ("nits} TmP/D ("nits} I %R "RPD !, %R 01 RPD ~~ Ao«;;bl• 

I LCS L•bo~to~oont~l.ampl• 6~ \\ L ' )1{) I ~~~ II q'\ \ II \ 

Matrix spil<e sample 

'-L wo (110 - ..----
II§ 

II I I 

0"PH~·· RPD : : :

6(0S5~ ~r7oo LLct<Gco Lo~ (OG\

I 

I' rJ 1 Ch•ml~l reoo~'Y L__~ - _II - 
1IL~==~==='===~== 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 

http:TOTCLC.35


LDC #: "r...>f?'-fW G(_)v-- VALIDATiON FINDINGS WORI'\SHEET Page:_lof_\_ 
Sample Caiculation Veri·f"ication Reviewer: O(? 

2nd reviewer: lr---""' 
METHOD: Radiochemistry (Method: 8e_e. COLI€.( 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

'""Y\ N N/A Have results been reported and calculated correctly? 

.yJ N N/A Are results within the calibrated range of the instruments? 


Analyte results for ______G.=_W_?5_·~-fJ;..c._______ reportecl with a positive detect were recalculated and verified 
using the following equation: 

Concentration = Recalculation: 

( cpm - background) (9,<'::>'-H:,-~) 6.o<)7....1'-f2.22 x Ex SAx Vol 

E = Counter Efficiency - 2.-,L--c co.\ )Co}-IS"JL-)SA = Self-absorbance factor 
Vol = Volume of sample 

-
Reported Calculated 

Concentration Concentration Acceptable 
# Sample ID Analyte ( .pC ,-l't- (pel· f4- (YIN) 

~ Gcas~t ~I b <() r~0~ '-( 

Geoss 0 S/7-7 ~~~I ~I-
--.;r 

ote:______________________________________________ 



~	Chain-of-Custody Procedure, Sample Preservation, and Holding Time 
_ Signatures on chain(s) and all samples accounted for 
~ross alpha and beta: preserved with nitric acid to ph < 2; 6-month holding time (if 

preserved) 

A total of t-{ groundwater samples were collected on q ( RIrz_ in preserved 
containers. Samples were shipped and arrived at the laboratory on q /Z1/f7_ 
Sample chain-of-custody and laboratory receipt docpmentation appear intact. The samples were 
analyzed within the 6-month holding time on Cf/1-.b /l'L- , _J__ days from 
collection to analysis. 

II. Instrument Calibration 
Confirm dates of calibration, detector IDs, geometry, counting times, number of counts 
for each standard, measured activity for all standards, identity and true value of all 
standards 
Confirm matrix used in geometry standard 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Calibration points including efficiencies fo reach detector 
Background checks performed at the time of initial calibration 
Self absorption curves for each detector, covering an appropriate range of residue masses 
Alpha-beta cross talk values and voltage plateaus (if needed) 
Certificates for NBS- or NIST -traceable standards 
Review standard preparation and dilution logs for accuracy 

III. Calibration Verification 
_![}s-· 	 Tolerance chart or statistical control chart of the appropriate efficiencies and background 

activities (at least 20 points) with± 2 sigma error (warning) and± 3 sigma error (failure) 
limits 
Routine (daily, weekly, monthly) background checks for each detector 
Daily efficiency checks for each detector 
Evidence of decay correction of standard prior to calculation of efficiencies, as 
appropriate 
Confirm defector IDs and geometries used in analysis 
Check if sample residues are within the range of the self absorption curve 

IV. Target Compound Identification and Quantitation 

Confirm all samples less than MDC are quailed non detected (U) 
Less than two times the uncertainly (2 sigma error)were reported by the laboratory as non 
detected 



V. Blanks 

~Confirm method blank results < MDC 
If method blank result is ;::: MDC: 
If sample result is > 5X the concentration of the method blank, then no action. 
If sample result is ~5X the concentration ofthe method blank, then U at detected value. 

VI. Laboratory Duplicates 

_&-confirm laboratory duplicate analyzed for each batch or for every 20 samples 
/ Confirm that the DER ~ 1.42 or RPD ~ 20 

Where the duplicate (or replicate) error ratio (DER) = 

I([Sample]- [Duplicate]) I 
([2 sigma errorSample] + [2 sigma errorDuplicateD 

112 

~ IfDER > 1.42, qualify sample J 
.fik IfRPD > 20 and result(s):::: 5x MDC, then qualify J. Ifresult(s) < 5x MDC, then calculate 

absolute difference. If absolute difference is within± MDC (water) or± 2x MDC (soil), 
then no action; if>± MDC (water) or± 2x MDC (soil), then qualify sample J. 

VII. Laboratory Control Samples 

/=;- Must be analyzed for each batch or for every 20 samples 
Compare %R for Gross Alpha with lab control limits (75-125%) 
Compare %R for Gross Beta with lab control limits (75-125%) 

VIII. Matrix Spike Samples 

~, Must be analyzed for each batch or for every 20 samples 
------7 Compare %R for Gross Alpha with lab control limits (65-135%) 

/ Compare %R for Gross Beta with lab control limits (65-135%) 



Laboratory Data Consultants, Inc. 

7750 El Camino Real, Ste. 2L Carlsbad, CA 92009 

Phone 760.634.0437 Web www.lab-data.com Fax 760.634.0439 

MWH Americas, Inc. October 18, 2012 
2890 East Cottonwood Parkway Suite 300 
Salt Lake City, UT 84121 
ATTN: Ms. Betty VanPelt 

SUBJECT: Monsanto, P4 Production LLC, Data Verification 

Dear Ms. VanPelt, 

Enclosed are the final verification reports for the fractions listed below. These SDGs 
were received on October 2, 2012. Attachment 1 is a summary of the samples that 
were reviewed for each analysis. 

LDC Project# 28518: 

SDG# 	 Fraction 

L12090584 Metals by ICP SW 846 Method 6010B 
L12090585 Metals by ICPMS SW-846 Method 6020 
L12090586 Wet Chemistry 

The data verification was performed under Stage 2B/4 guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• 	 QAPP Addendum, MWH 2009, to the project SAP, April 2004 

• 	 USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, October 2004 

• 	 EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update I lA, August 1993; update II, September 1994; 
update liB, January 1995; update Ill, December 1996; update IliA, April 
1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

~fo 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

http:www.lab-data.com


---- --

Attachment 1 Project #2191.001 

~o~~~itni§51Q ·(MWH Amft[l~as, lnc~~\IY~I~~\~~[I:~ki Monsantp,:~4fii'oductiorrLtfC__. 
(3) (3) (5/6) Diss Diss. Diss Diss 

DATE I DATE Metals Metals Metals Se Cd Alk. so4 NOa-N Hard TDS TSS 
~DC SDG# REC'D DUE (60108) (6020) (60108) (6020) (6020) (310.2) (300.0) (353.2) (23408) (160.1) (160.2) 

1MafrTx:c Water/Soil 

ll A J L 12090584 h0/02112 h0/23/12 4 0 - 3 0 I 

A L 12090584 10102112 10/23/12 R Iii• ~ii== q fill •0ii-= • am111ae:;maRl&,a & a 
B L12090585 10/02/1210/23/12 6 0 7 0 7 0 - 7 0 6 0 7 0 6 0 6 0 7 0 

s L 12090585 1oto2112 10/23/12 ~& ilBIL• ilda1n a:"!~~~~~a II!9it ••~e•••1011 R n •••• 
C L 12090586 10/02/12 10/23/12 4 0 4 0 4 0 - - - 4 0 4 0 4 0 4 0 4 0 4 0 

lrotal AILR 16 I o 112 I o 112 I o I 4 I o I 4 I o 112 I o 116 I o 112 I o 116 I o 116 I o 112 I o I o I o I o I o I o I o I o I oJ o I o I o 113: 

Shaded cells indicate Levell II validation (all other cells are ADR review and calibration data validation only}. These sample counts do not include MS/MSD, and DUPs 28518ST.wpd 



Report# 28518A4a 
Laboratory Data Consultants, Inc. 

Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 15, 2012 

Matrix: Water 

Parameters: Metals by ICP SW 846 Method 60108 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12090584 

Sample Identification Collection Date Laboratory Sample Identification 
1209SWMST044-1-F 09/17/12 L 12090584-01 

1209SWMST044-2-F 09/17/12 L 12090584-03 

1209SWMST045-1-F 09/17/12 L 12090584-05 

1209SWMST069-1-F 09/17/12 L 12090584-07 


1209SWMST069-1-FMS 09/17/12 L 12090584-09 

1209SWMST069-1-FMSD 09/17/12 L 12090584-11 


1V:\LOGIN\MWH\Monsanto\28518A4a_MW3.doc 



Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 60108 ICP: Calcium, Magnesium, and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 1 0% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J-	 The result is an estimated quantity, but the result may be biased low. 

R 	 The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ 	 The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3
V:\LOGIN\MWH\Monsanto\28518A4a_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

4V:ILOGINIMWH\Monsantoi28518A4a _MW3.doc 



VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Magnesium and Calcium results were outside the QC limits; results were not qualified since 
the original sample (1209SWMST069-1-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X{b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5V:\LOGIN\MWH\Monsanto\28518A4a_MW3.doc 



Metals- Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

6V:\LOGIN\MWH\Monsanto\28518A4a_MW3.doc 



LDC #: 28518A4a VALIDATION COMPLETENESS WORKSHEET Date: \O-Io-t'Z

SDG #: L 12090584 Level Ill Page:_2_ofj_ 
Laboratory: Microbac Reviewer: QL:/ 

~,,:J;.~ 2nd Reviewer:_-~~~-=::.... 
METHOD: Metals (EPA SW 846 Method 601 08) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 	 I 
I. Technical holding times 	 A Sampling dates: q I t11 (7_~ 
II. ICP/MS Tune N lll:Yr Uh \(~ 
Ill. Calibration A 
IV. Blanks 	 ~ 
v. ICP Interference Check Sample (ICS) Analysis A 
VI. Matrix Spike Analysis 	 sw M,~/Y

;VVII. Duplicate SamPle Analysis 

VIII. Laboratory Control Samples (LCS) h LCS 
IX. Internal Standard (ICP-MS) 	 N 
X. Furnace Atomic Absorption QC 	 N 
XI. ICP Serial Dilution A 
XII. Sam ole Result Verification 	 N 

XIII. Overall Assessment of Data A 
XIV. Field Duplicates ;V 
XV Field Blanks A/ 

Note: 	 A = Acceptable NO = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

1 1209SWMST044-1-F 11 21 31 


2'7 
1209SWMST044-2-F 12 22 32 


3 ~ 13 33
1209SWMST045-1-F 23 


1 

4 1209SWMST069-1-F 14 24 34 


5 1209SWMST069-1-FMS 15 25 35 


6 1209SWMST069-1-FMSD 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 

28518A4aW.wpd 



LDC #: '0'\~\'LA~ C\ VALIDATION FINDINGS WORKSHEET 	 Page:J_of~
Sample Specific Element Reference 	 Reviewer:~ 

2nd reviewer:~ 

All circled elements are applicable to each sample. 

Samnle ID MatriY 	 Taroet Analvh~ Li!':t lTAI \ 

1--~ 	 AI, Sb, As, Ba, Be~ Cr, Co, Cu, Fe, Pb,~ Mn, HQ, Ni, K, Se, AQ, Na, TlrQ)zn, Mo, B, Sn, Ti, 
..__... -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

•<:Sr:sb 	 AI, Sb, As, Ba, Be,~ Cr, Co, Cu, Fe, Pb, ~~. Mn, Hg, Ni, K, Se, Ag, Na, Tl,(~/)Zn, Mo, B, Sn, Ti, 
~ " 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv..::i..:: ••··-'-' 

ICP AI, Sb, As, Ba, Be,~, Cr, Co, Cu, Fe, Pb,(MQ) Mn, Hg, Ni, K, Se, Ag, Na, Tllv)zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd,·-Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~I=AA AI •:::h Ac:. R:> R<=> 	 r.rl r.:> r.r r.n r.1 I=A Ph Mn Mn l-In 1\li I< C:::<=> An 11.1<> Tl \1 7n Mn R C:::n Ti 

Comments: Mercurv by CVAA if performed 
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LDC#: ~~S\<t/1~ 	 VALIDATION FINDINGS WORKSHEET Page: \_ of\ 

Matrix Spike/Matrix Spike Duplicates Reviewer~~ 
2nd Reviewer: {.,~ 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questionss·ied as "N/A". 
Y. N N/A Was a matrix spike analyzed for each matrix in this SDG? gr7-l 
Vi N N/A Were matrix spike percent recoveries (%R) within the control limits of 7 he sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~N N/A Were all duplicate sample relative percent differences (RPD),:: 20% for water samples and _::35% for soil samples? 

~E~~~ONLY: 

~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


1·1 S'tb" '" I MW I8} I~~ 1-~~ I""" '"m'k' I··T£'•mn•~I/Vopr;~ 

Comments:_________________________________________________________________________________________________________________________ 
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Report# 28518A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1209SWMST044-1-U** 
1209SWMST044-2-U 
1209SWMST045-1-U 
1209SWMST069-1-U 

1209SWMST044-1-F** 
1209SWMST044-2-F 
1209SWMST045-1-F 
1209SWMST069-1-F 

1209SWMST069-1-UMS 
1209SWMST069-1-UMSD 
1209SWMST069-1-FMS 

1209SWMST069-1-FMSD 

Monsanto, P4 Production LLC 

October 15, 2012 

Water 

Metals by ICPMS SW-846 Method 6020 


Stage 28 & 4 


Microbac Laboratories, Inc. 

L 12090584 


Collection Date Laboratory Sample Identification 

09/17/12 L12090584-02** 

09/17/12 L 12090584-04 

09/17/12 L 12090584-06 

09/17/12 L 12090584-08 

09/17/12 L 12090584-01 ** 

09/17/12 L 12090584-03 

09/17/12 L 12090584-05 

09/17/12 L 12090584-07 

09/17/12 L12090584-1 0 

09/17/12 L12090584-12 

09/17/12 L 12090584-09 

09/17/12 L 12090584-11 


**Indicates sample underwent Stage 4 review 


1
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• Method 6020 ICPMS: Cadmium and Selenium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:ILOGINIMWHIMONSANT0\28518A4B_M34.DOC 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are < 0.9 amu full width at 1 0% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or :5 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1209SWMST069-1-U) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 100 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

Selenium results were outside the QC limits; results were not qualified since the original 
sample (1209SWMST045-1-U) was less than 100 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 
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XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6
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Metals- Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

7
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LDC #: 28518~Ab VALIDATION COMPLETENESSJWORKSHEET 	 Date: 10 -[o-(L
' SDG #: L 12090584 Level Ill J l Page:~of_l_ 

Laboratory: Microbac Reviewer:O] ,.... 
2nd Reviewer: \~ 

METHOD: Metals (EPA SW 846 Method 6020) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V::.lirl::.tinn ArA::. 	 r.nll"lmenfs_ 

I. Technical holdinQ times 	 A SamplinQ dates: qlt1lt~ 
II. ICP/MS Tune A 
Ill. Calibration A 

IV. Blanks 	 /\

,Av. ICP Interference Check Sample (ICS) Analysis 

VI. Matrix Spike Analysis 	 sw M~/0 
NVII. Duplicate Sample Analysis 

VIII. Laboratorv Control Samples (LCS) A Lf~C..... 
..-

IX. Internal Standard (ICP-MS) 	 A 
X. Furnace Atomic Absorption QC tl 
XI. ICP Serial Dilution FW 

XII. Sample Result Verification 	 It JVO\ r£N\6.ved ~t~J '-/ 
XIII. Overall Assessment of Data 	 )>r 

XIV. Field Duplicates 	 1\1? 
(1/

XV Field Blanks 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank \ ~ EB = Equipment blank 

i=" -i: 	L-eve-Validated Samples: 

1 1209SWMST044-1-U 'f-~ 11 1209SWMST069-1-FMS 21 31 

2 1209SWMST044-2-U 12 1209SWMST069-1-FMSD 22 32 

3 1209SWMST045-1-U 13 23 33 

4 1209SWMST069-1-U 14 24 34 

5 1209SWMST044-1-F "+~;: 15 25 35 

6 1209SWMST044-2-F 16 26 36 

7 1209SWMST045-1-F 17 27 37 

8 1209SWMST069-1-F 18 28 38 

9 1209SWMST069-1-UMS 19 29 39 

10 1209SWMST069-1-UMSD 20 30 40 

Notes:______________________ 

28518A4bW. wpd 



~· L
VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: CX2
2nd Reviewer: ,~ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
/All technical holding times were met. f-. 
./ 

Cooler temperature criteria was met. 

II. ICPIMS Tune 
/

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 1.-
/ 

Were %RSD of isotopes in the tuning solution :;;5%? 

Ill. Calibration 
I/Were all instruments calibrated daily, each set-up time? 

/ 
Were the proper number of standards used? 

/Were all initial and continuing calibration verification %Rs within the 90-110% (80
120% for mercury) QC limits? / 

"' 
Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
~ 

Was a method blank associated with everv sample in this SDG? 

/
Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

\1. ICP Interference Check Sample 
v 

Were ICP interference check samples performed daily? / 

v 
Were the ABsolution percent recoveries (o/oR) with the 80-120% QC limits? 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this /

SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) .::: 20% for 
 /'
waters and.::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were .::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 
r-'Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:Z-6f0 
Reviewer: c[L 

2nd Reviewer: ~ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
/

If MSA was performed was the correlation coefficients > 0.995? 
..-

/
Do all aPPlicable analvsies have duPlicate iniections? (Level IV onlv\ 

.---. 
/

For sample concentrations > RL, are applicable duplicate injection RSD values < 

20%? (LeveiiVonlv\ /" 


v 
Were analYtical spike recoveries within the 85-115% QC limits? 

IX. /CP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL I/
(ICP\/>1 OOX the MDUICP/MS\? 

/
Were all0_ercent differences (%Ds \ < 1 0%? 

/
Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /of the intensitv of the internal standard in the associated initial calibration? 

/
If the %Rs were outside the criteria was a reanalvsis Performed? 

XI. Regional Quality Assurance and Quality Control 
.,.

Were performance evaluation (PE) samples performed? 
./

Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 

to level IV validation? ~ 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XIV. Field duplicates 

~Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. I_....

XV. Field blanks 

Field blanks were identified in this SDG. // 
./ 

Target analytes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



LDC#:~~~Alfb VALIDATION FINDINGS WORKSHEET Page:_l_of~
Sample Specific Element Reference Reviewer: rR 

2nd reviewer:_~---=---

All circled elements are applicable to each sample. 

Samnle ID MatriY Tarm~t Analvh~ I i!:::t ITAI \ 

1-L--l AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, ~Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~ 
~ 

AI, Sb, As, Ba, Be,c6ci) Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, ...._, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

C{:C!.tfJ AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,~g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

1/.t'l- AI, Sb, As, Ba, Be,~. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
'-/ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An~lv!::::i!'::: MPthnrl 

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be ted\ Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, I<{Se) Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 
..__.. 
I~ I= AA AI ~h Ac:. R~ RA r.ri f"'<> f"'r f"'n (', I=<> Ph Mn ~An 1-ln 1\li I< ~<> An 1\1~ Tl \1 7n Mn R ~n Ti 

Comments: Mercurv by CVAA if performed 
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LDC #: 'O'l~<)t<f)fN._'? 	 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Page:~of\ 
Reviewer: o2

2nd Reviewer: ~ 
~ 

Please see qualifications below for all questions answered "N". Not applicable questios.·entified as "N/A". 
® N N/A Was a matrix spike analyzed for each matrix in this SDG? ~~ 
Y & N/A Were matrix spike percent recoveries (%R) within the control limits o ? If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
~ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 

VEL IV ONLY: 
Y N ® Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

1"1 9i'rQ'" I u~· ISZ IY5r:_ I~~ l"""'"m'ffil l•·i:~···mn•~l No CHJd0*J 

Comments:____________________________________________________________________________________________________________________ 
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LDC #: t(})~')~L\j VALIDATION FINDINGS WORKSHEET 
ICP Serial Dilution 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page: ( of_)_ 
Reviewer~ 

2nd Reviewer: v---

~@~~ 
LEVE~ 
Y N N/ .. ~· ~ '~~-·~-·-·~- '~~- ..~ -~~"'1·"--·~.. -~~ -~· ~· ' . '-~~-·~-·- ..~·' .. ~· ..~. ·~~- ·~· '~~-·~-·- ..~· ·~· 

:H. n,t.. nihotorl c;:,..,nlo In 

1~ 
M<~triv 

w 
ll.n<~luto 

3-e_ 
OJ_n 11 ;..,;teo\ 

/1).1U 
... 

Al\ 
c;:,..,n(oco Ou:ol'~' 

No Quc:J! {_ z let)'[( v'\1 Ol.-) 
/ 

Comments:___________________________________________________________________________________________________________________ 
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LDC #: c_g-J'I 0"~ VALIDATION FINDINGS WORKSHEET Page:\ of_{_ 
Initial and Continuing Calibration Calculation Verification Reviewer~ 

2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc••lated eeeod:ed 
I 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I 
Acceptable 

(Y/N) 

ICP (Initial calibration) 

r:cv ICP/MS (Initial calibration) 3e yc:t\ 50 ctR,?_ ~L_ y 
' 
' 

CVAA (Initial calibration) 

I 

ICP (Continuing calibration) I 
I 

(C_v ICP/MS (Continuing calibration) eo\ w_Ct(L 2c) LiK/1 qr:, y y 
CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: --zg-~IJ>J!J VALIDATION FINDINGS WORKSHEET Page: l of I 
Level IV Recalculation Worksheet Reviewer~ 

2nd Reviewer: fL:::i 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)I2 D =Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mgll) 
I SDR = Serial Dilution Result (mgll) (Instrument Reading x 5) 

I Becalc11lated I ~ 

Sample ID Type of Analysis Element 
Found IS II 

(units) 
True I D I SDR (units) I %RI RPD/%0 I %RI RPDI%0 

Acceptable 
(YIN) 

,;yc~fXl ICP interference check ~ lOL LOO LOC lO'L y 

t-e5 Laboratory control sample ~ o,Qb~<(p OJO~Z--5 taL_ L07 I 

\\ 
\\[l~ 

\ 

Matrix spike 

Duplicate 

ICP serial dilution 

Q 
cd 
~ 

(SSR-SR) 

O,r"hS~/
'-" 

(),(:b'f~

No 

O~th~\ 

Ot()[O\ 

N'O 

lo~ 
\._\ 

0 

10~ 
L-1 

0 

I 

,J_/ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 15f>S I~Itt~ VALIDATION FINDINGS WORKSHEET Page:_l_of~
Sample Calculation Verification Reviewer: C(2._ .< 

2nd reviewer: 12 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 


Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 

Y N N/A Are all detection limits below the CRDL? 


Detected analyte results for _________5?:........::;. were recalculated and verified using the following 
equation: 

Concentration = 	 (RD)(FV)(Dil) Recalculation: 
(ln. Vol.) 

a,Sb5)1/--:i L ( OJMU)
RD Raw data concentration 
FV Final volume (ml) - L{Qv-1\ L (lOcO.)
ln. Vol. Initial volume (ml) or weight (G) 
Oil Dilution factor 

Reported Calculated 
AcceptableCo~w;?~" c1~"# Samole ID Analyte 	 (YIN) 

l 	 ~e_ (Jt_m_\~\ OtOO\'-H l( 

Note:_________________________________________________________________________________ 
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Report# 28518A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1209SWMST044-1-F 
1209SWMST044-1-U 
1209SWMST044-2-F 
1209SWMST044-2-U 
1209SWMST045-1-F 
1209SWMST045-1-U 
1209SWMST069-1-F 
1209SWMST069-1-U 

1209SWMST069-1-UMS 
1209SWMST069-1-UMSD 
1209SWMST069-1-FMS 

1209SWMST069-1-FMSD 

Monsanto, P4 Production LLC 

October 17, 2012 

Water 

Wet Chemistry 

Stage 28 


Microbac Laboratories, Inc. 

L 12090584 


Collection Date Laboratory Sample Identification 

09/17/12 L 12090584-01 

09/17/12 L 12090584-02 

09/17/12 L 12090584-03 

09/17/12 L 12090584-04 

09/17/12 L 12090584-05 

09/17/12 L 12090584-06 

09/17/12 L 12090584-07 

09/17/12 L 12090584-08 

09/17/12 L 12090584-10 

09/17/12 L 12090584-12 

09/17/12 L 12090584-09 

09/17/12 L 12090584-11 


1
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 300.0 for Sulfate, Standard Method 23408 for Dissolved Hardness, 
and EPA Method 160.1 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\Monsanto\28518A6_MW3.doc 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\28518A6_MW3.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for method 300.0, 6 months for method 
23408, and 7 days for method 160.1) were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (~)of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or~ 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

4
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VI. Spike Sample Analysis 

Sulfate results were outside the QC limits; results were not qualified since the original 
sample (1209SWMST069-1-F) was greater than 4X the spike amount. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

5
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Wet Chemistry- Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG L 12090584 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12090584 

No Sample Data Qualified in this SDG 

6
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LDC #: 28518A6 VALIDATION COMPLETENESS WORKSHEET Date: l()"-t01.'L 
SDG #: L 12090584 
Laboratory: Microbac 

Level Ill Page:~of_\_ 
Reviewer: ~ 

2nd Reviewer: \o./• 
METHOD: Sulfate (EPA Method 300.0), Total Dissolved Solids (WPA Method 160.1). Hardness (SM2340B) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V='llirh'lltinn Ar~='l Comments 

I. Technical holdinq times 	 A Sampling dates: q(/7/tc 
II Initial calibration (A 

Ill. Calibration verification 0 

f"\IV Blanks 

v Matrix Spike/Matrix Spike Duplicates 17Yfi' f'(')<)/nJ. 

VI. Duplicates N 

VII. Laboratory control samples 	 'H L-C~ 
VIII. Sample result verification 	 N 

IX. Overall assessment of data 0 

X. Field duplicates 	 ('/ 
VI l=iAirl hl<>nkc: AI 


Note: 	 A =Acceptable ND = No compounds detected D = Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW = See worksheet FB = Field blank EB =Equipment blank 

Validated Samples: 

1 

2 

1209SWMST044-1-F 

1209SWMST044-1-U 

11 

12 

1209SWMST069-1-FMSf!l 
~ 

1209SWMST069-1-\.!MSD 

21 

22 

31 

32 

3 1209SWMST044-2-F 13 23 33 

4 1209SWMST044-2-U 14 24 34 

5 1209SWMST045-1-F 15 25 35 

6 1209SWMST045-1-U 16 26 36 

7 1209SWMST069-1-F 17 27 37 

8 

9 

1209SWMST069-1-U 
v 

1209SWMST069-1-I\'MS 

18 

19 

28 

29 

38 

39 

10 1209SWMST069-1-UMS~ 20 30 40 

Notes:_________________________________________________________________________________ 
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VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Sample Specific Analysis Reference Reviewer: CR 

2nd reviewer: \c-..../
vAll circled methods are applicable to each sample. 

SartU"'IA tn P:u::~mAtAr 

\r\S:J pH TDS Cl F N03 NO, ~O-P04 Alk CN NH3TKN TOC Cr6+ CIO(ttcal~ 

../


pH TDS Cl F NO., NO, ~ 0-PO Alk CN NH., TKN TOC Cr6+ CIO.,"'-

17 y ~.~ pH (T'DS) Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 
~ '---"" 

pH TDS Cl F NO., NO, SO., 0-PO., Alk CN NH., TKN TOC Cr6+ Cl0.4 


QC· 9.\0 pH <f[}$)cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 


\\ :,~ pH ~ Cl F N03 NO, (sO'~O-PO Alk CN NH., TKN TOC Cr6+ CI04(\"M c~ 

_.../


pH TDS Cl F NO., NO, 'So'O-P04 Alk CN NH., TKN TOC Cr6+ Cl04 --- 

pH TDS Cl F NO., NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO., 0-PO Alk CN NH., TKN TOC Cr6+ CIO 

pH TDS Cl F NO., NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO., 0-PO Alk CN NH., TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO., 0-PO Alk CN NH., TKN TOC Cr6+ CIO 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO., 0-PO Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO., NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S040-PO Alk CN NH., TKN TOC Cr6+ CIO., 

pH TDS Cl F NO., NO, SO O-P04 Alk CN NH., TKN TOC Cr6+ C104 

pH TDS Cl F N03 NO, SO 0-PO., Alk CN NH., TKN TOC Cr6+ CIO., 

pH TDS Cl F N03 NO, S04 O-P04 Alk CN NH3TKN TOC Cr6+ CIO 

ni-l Tn~ r.1 I= N(). Nn ~() ()_p() Alk r.N NH. TKN T()r. r.rR+ r.l() 

Comments:____________________________________ 
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LDC #: 'c})E5\<t{fV VALIDATION FINDINGS WORKSHEET Page:~
Matrix Spike/Matrix Spike Duplicates Reviewer: 

2nd Reviewer: LA ...-/ 
METHOD: lnorganics, EPA Method 5~ 
Please see qualifications below for all questions answered "N". Not applicable question5·ified as "N/A". 

N N/A Was a matrix spike analyzed for each matrix in this SDG? O[Q-llO 
Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of . f the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
(]( N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
LEVE~ONLY: 


~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 


MS MSD 
it M~/M~n In M<>triY l!.n<>lvto:> O' '"'· O' '"'· RPn II imitc:::\ ~<>mnlo:>c::: n ••,.lifi,,.tinnc::: 

_...,,..J r.-.. _.,,....,. ,.......

l\{ l'l- w \.!...-' I U\ 0'\
I 

::OV\ {L-{~ b /'a,(}.... ~~~~7 No ~ JcP (7L/t<.) 
J ~ -..J / 

Comments:___________________________________________________________________________________________________________________ 
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Report# 28518B4a 
Laboratory Data Consultants, Inc. 

Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1209GWMDW003-F 

1209GWMDW003-U** 
1209GWMAW001-F** 
1209GWMAW001-U** 
1209GWMAW003-F 
1209GWMAW003-U 
1209GWMDW001-F 
1209GWMDW001-U 

1209GWMDW002-1-F 
1209GWM DW002-1-U 
1209GWMDW002-2-F 
1209GWMDW002-2-U 
1209GWMDW005-F 
1209GWMDW005-U 
1209GWMDW006-F 
1209GWMDW006-U 

1209GWMDW006-FMS 
1209GWMDW006-FMSD 

Monsanto, P4 Production LLC 


October 15, 2012 


Water 


Metals by ICP SW 846 Method 601 OB 


Stage 28 &4 


Microbac Laboratories, Inc. 


L 12090585 


Collection Date 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 

. 09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 

Laboratory Sample Identification 

L 12090585-01 


L 12090585-02** 

L 12090585-03** 

L 12090585-04 ** 

L 12090585-05 

L 12090585-06 

L 12090585-07 

L 12090585-08 

L 12090585-09 

L 12090585-1 0 

L 12090585-11 

L 12090585-12 

L 12090585-13 

L 12090585-14 

L 12090585-15 

L 12090585-16 


L 12090585-15MS 

L 12090585-16MSD 


**Indicates sample underwent Stage 4 review 


1
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Introduction 

This data review covers 18 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 60108 ICP: Aluminum, Calcium, Iron, Magnesium, Potassium, Sodium, 
and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 
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VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of~ 20% for water or ~ 
35% for soil. For low level results, <5 x RL, a difference of ± 1 x RL is allowed for water 
and ± 2 x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1209GWMDW006-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike % R < 30% and post digest spike > 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

All sample result verifications were acceptable for samples on which a Stage 4 review was 
performed. Raw data were not evaluated for the samples reviewed by Stage 28 criteria. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Metals- Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary - SDG L 12090585 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

6
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LDC #: 28518B4a VALIDATION COMPLETENESS WORKSHEET Date: lf'""tJ~t7-
SDG #: L 12090585 Level Ill / \ V Page:~ofL 
Laboratory: Microbac Reviewer:~ 

2nd Reviewer:~ 
METHOD: Metals (EPA SW 846 Method 601 OB) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I. ~alidaticc A[ea I I Cammeets 	 I 
I. Technical holding times 	 -A Sampling dates: q;,cr;;,~ 
II. ICP/MS Tune IV 

Ill. Calibration 
 -f\ 
IV. Blanks A 
V. ICP Interference Check Sample (ICS) Analysis -A 
VI. Matrix Spike Analysis 10W '1'0S/ o 
VII. Duplicate Sample Analysis 	 N 
VIII. Laboratory Control Samples (LCS) fT u~ 
IX. Internal Standard (ICP-MS) 	 N 
X. Furnace Atomic Absorption QC ;V 
XI. ICP Serial Dilution A 
XII. Sample Result Verification 	 f\ /lb-t-re»\~~ ~cr ul 

jJXIII. Overall Assessment of Data 

XIV. Field Duplicates 1\0 
fV 

XV Field Blanks 

Note: 	 A =Acceptable ND = No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

~:ttedL{Validated Samples: 
IG,. 

1 1209GWMDW003-F 11 1209GWMDW002-2-F 21 31 


2 1209GWMDW003-U ~ #r 12 1209GWMDW002-2-U 22 32 


3 1209GWMAW001-F ::J..{:" 13 1209GWMDW005-F 23 33 


4 1209GWMAW001-U>t>/r 14 1209GWMDW005-U 24 34 


5 1209GWMAW003-F 15 1209GWMDW006-F 25 35 


6 1209GWMAW003-U 16 1209GWMDW006-U 26 36 


7 1209GWMDW001-F 17 I(~ IS) ('1\ <) 27 37 


8 1209GWMDW001-U 18 ~ f<\<)D 28 38 


9 1209GWMDW002-1-F 19 29 39 


10 1209GWMDW002-1-U 20 30 40 


Notes:______________________ 

28518B4aW.wpd 



~· L
LDC#: VALIDATION FINDINGS CHECKLIST Page:_of_ 

Reviewer: c11::. 
2nd Reviewer:~·. 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. 

Cooler temperature criteria was met. 

1__...
.........-r 

II. /CP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 

Were %RSD of isotopes in the tuning solution ,;5%? 

/ 

" 
.,-

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? 

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80
120% for mercury) QC limits? 

/ 
...

/ 
.--

Were all initial calibration correlation coefficients > 0.995? 
/ 

IV. Blanks 

Was a method blank associated with every sample in this SDG? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

/ 

/ -
V. /CP Interference Check Sample 

Were ICP interference check samples performed daily? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? 

/ 

/ 

_....., 

,.........., 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

1/ __. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

/ 
Were the MS/MSD or duplicate relative percent differences (RPD) s 20% for 
waters and s 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were s 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

/ 
v-

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 

Was an LCS analyzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

// 
/)"' 
/ 

MET-SW_2010.wpd version 1.0 



~1;St<tCO~~LDC #:______ VALIDATION FINDINGS CHECKLIST Page:Z-of2;,. 
Reviewer: r(L. / 

2nd Reviewer:-----p_...;___ 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
,..--~

If MSA was performed was the correlation coefficients> 0.995? 
_......_ 

Do all aPPlicable analvsies have duplicate iniections? (Level IV onlv\ / 

......... 

For sample concentrations > RL, are applicable duplicate injection RSD values < / 
20%? (LeveiiVonlv\ 

/
/

Were analvtical soike recoveries within the 85-115% QC limits? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
! liCP\/>1 OOX the MDUICP/MS\? / -Were all oercent differences l%Ds\ < 10%? / 

/ 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to auaUfv_the data. 

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 
,._Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) ./'""'"

of the intensitv of the internal standard in the associated initial calibration? 
v

/If the %Rs were outside the criteria was a reanalvsis Performed? 

XI. Regional Quality Assurance and Quality Control 

/Were performance evaluation (PE) samples performed? 
/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? i 
XIII. Overall assessment of data /,. 
Overall assessment of data was found to be acceptable. 

XIV. Field duplicates 

_.,.......r-Field duplicate pairs were identified in this SDG. 

_../) 

Target analytes were detected in the field duplicates. 

XV. Field blanks 

""' Field blanks were identified in this SDG. / / 

.,/ 

TarQet analytes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS WORKSHEET Page:lof~

Sample Specific Element Reference Reviewer:~ 


2nd reviewer:------VC-

All circled elements are applicable to each sample. 

~:unniA In M:::~triY .Taraet Analvte List /TAL\ 

\) ')1_1; )1/)6 AI, Sb, As, Ba, Be, Cd@, Cr, Co, Cu(Fe) Pb,{MQ) Mn, Hg, Ni{i<) Se, Ag{N;) Tl, V, Zn, Mo, B, Sn, Ti, 
~ -
 -
-


AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

h<t, \0 \1J.lt ,\b6~ I J J rM Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu(Fe:}Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T~Zn, Mo, B, Sn, Ti, 
J ~ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

QL'-1'7/6 AI, Sb, As, Ba, Be, Cd,~, Cr, Co, Cu, ~. Pb, !Vf~ Mn, Hg, Ni,@ Se, Ag,~, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba; Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

Analv~i~. u . ..... 

ICP .@Sb, As, Ba, Be, Cd,(6£)::;r, Co, Cu, ~~Pb,Q Mn, Hg, Ni, tl(')se, Ag, ~~. Tl@. Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

t::I=AA AI ~h A!>. R<> R<> r'rl r'<> r'r r'n (', I=<> Ph Mn Mn l-In 1\li I< !=:<:> An 1\1::. Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CVAA if performed 
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LDC#: ~~<)~~(\)~ VALIDATION FINDINGS WORKSHEET Page:~of_\_ 

Matrix Spike/Matrix Spike Duplicates Reviewer: c£
2nd Reviewer: 1 _,.-

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questioenentified as "N/A". 
. N/A Was a matrix spike analyzed for each matrix in this SDG? '80 -t?.D ~ Were matrix spike percent recoveries (%R) within the control limits of . If the sample concentration exceeded the spike concentration by a factor 

of 4 or more, no action was taken. 
N N/A Were all duplicate sample relative percent differences (RPD) :::_ 20% for water samples and :::_35% for soil samples? 
VEL IV ONLY: 
N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD. _, .,, 0 , ..,~O'D• .a,-e. dn M::~triY An::~lvt1> DDn II ionitc:\ 

\" t{rv CJ C9-._ l "1 \ 1'/h 11 '"\s '/q ll/3J ~s )dr.V_£ ;,.,__ Ala Clu£{7 ~ ) 

Comments:__________________________________________________________________________________________________________________ __ 

MSD.4SW 
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LDC#: ~1089 VALIDATION FINDINGS WORKSHEET Page:l of_{_ 

Initial and Continuing Calibration Calculation Verification Reviewer~ 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the ICV or CCV source 

i 

' 
I Becalc11lated Bej;!clied 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I 
Acceptable 

(Y/N) 

s.-cv ICP (Initial calibration) R\ \0.\ LO l 0 l lO \ I 
ICP/MS (Initial calibration) 

CVAA (Initial calibration) 

ICP (Continuing calibration) C_()J ~ \O,L{ IU I0 L l /0 L( y 
I 

ICP/MS (Continuing calibration) 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

·GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: ~o100(3~ VALIDATION FINDINGS WORKSHEET Page:_L_of I 
Level IV Recalculation Worksheet Reviewer: ~ 

2nd Reviewer: £~ 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 Where, S = Original sample concentration 
(S+D)I2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 Where, I = Initial Sample Result (mgiL) 
I SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

-- -- - ---· - -

I eecalc11lated I D, 

Found IS II True I 0 I SOR (units) Acceptable 
Sample 10 Type of Analysis Element (units) I %R/ RP0/%0 I %R/ RPD/%0 (Y/N) 

-:J: csA9 ICP interference check '\} o,L--'S\ a.L-5 L OcJ LO() v 
( 

' 

Lc,S Laboratory control sample \) 0.~10 o,s {en_ LOL_ 

\1 Matrix spike 

Fe_ 
(SSR-SR) 

l L db 1 0t; c;\j 
\'1 \\co Duplicate ('J'q_ 0-9t,d 01.0 \ \ cr;-z.__ L K'] 

0 ICP serial dilution 
~ G) <5 GG,L{ Ll,D<b Lt I { 5 '-..,j___

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET Page:_l_of~
Sample Calculation Verification Reviewer: C:(L_ 

2nd reviewer: I ~-
c 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for-------------~.!...~---- were recalculated and verified using the following 
equation: 

Concentration = 	 (RD)(FV)(Dill Recalculation: 
(ln. Vol.) 

RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. Initial volume (ml) or weight (G) 

Oil Dilution factor 


Reported Calculated 

# Sample ID Analyte 
Con=tion 

( L) c~~~on Acceptable 
(Y/N) 

r~ ~ 04,~ GL\~~ v 
\ 

f<\Q \~,0 \~,0 
\~---' tJ C;;t;C( b,C:f5{., 
No... r:s .0....~ - ~.~'{ 

\,/ 

Note:__________________________________________ 
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Report# 28518B4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 15, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW-846 Method 6020 

Validation Level: Stage 28 & 4 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12090585 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW003-U** 09/18/12 L 12090585-02** 

1209GWMAW001-U 09/18/12 L 12090585-04 

1209GWMAW003-U 09/18/12 L 12090585-06 

1209GWMDW001-U 09/18/12 L 12090585-08 


1209GWMDW002-1-U 09/18/12 L 12090585-1 0 

1209GWMDW002-2-U 09/18/12 L 12090585-12 

1209GWMDW005-U 09/18/12 L 12090585-14 

1209GWMDW006-U 09/18/12 L 12090585-16 


**Indicates sample underwent Stage 4 review 

1V:\LOGIN\MWH\MONSANT0\28518B4B _M34.DOC 



Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020 ICPMS: Cadmium, Chromium, Manganese, Nickel, Selenium, and 
Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2V:\LOGIN\MWH\MONSANT0\28518B4B _M34. DOC 



The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 

3V:\LOGJN\MWH\MONSANT0\28518B4B_M34.DOC 



I(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50 -150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 

found in the initial, continuing and preparation blanks. 


No field blanks were identified in this SDG. 


V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 
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VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of s 20% for water or s 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated 

Samples) Analyte 
MS(%R) 
(Limits) 

MSD(%R) 
(Limits) 

RPD 
(Limits) Flag AorP 

1209GWMDW004-UMS/MSD 
(All samples in SDG L 12090585) 

Zinc 161 (75-125) - - J+ (all detects) A 

1209GWMDW004-UMS/MSD Zinc - - 32.8 (s;20) J (all detects) A 
(All samples in SDG L 12090585) UJ (all non-detects) 

IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 100 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]). 

Manganese and Selenium results were outside the QC limits; results were not qualified 
since the original sample (1209GWMDW004-U) was less than 100 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

5V:\LOG IN\MWH\MONSANT0\28518B4B_M34. DOC 



XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII(a). Sample Result Verification 

All sample result verifications were acceptable. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6
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Metals- Data Qualification Summary- SDG L 12090585 

SDG Sample Analyte Flag AorP Reason 
Reason 
Code 

L12090585 1209GWMDW003-U 
1209GWMAW001-U 
1209GWMAW003-U 
1209GWMDW001-U 
1209GWMDW002-1-U 
1209GWMDW002-2-U 
1209GWMDW005-U 
1209GWMDW006-U 

Zinc J+ (all detects) A Matrix spike/Matrix spike 
duplicates (%R) 

16 

L12090585 1209GWMDW003-U 
1209GWMAW001-U 
1209GWMAW003-U 
1209GWMDW001-U 
1209GWMDW002-1-U 
1209GWMDW002-2-U 
1209GWMDW005-U 
1209GWMDW006-U 

Zinc J (all detects) 
UJ (all non-detects) 

A Matrix spike/Matrix spike 
duplicates (RPD) 

17 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

7
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LDC #:_~2~8~5..!..!18:!.!::B~4~b___ VALIDATION COMPLETENESS WORKSHEET 	 Date\o-10-0
SDG #:_L=-1=2=09=0=5=85::...____ Levell II j\J Page:~otl_ 
Laboratory:_M=ic~ro~b~a~c!____ Reviewer: C?Z--

~ 2nd Reviewer: b:/
METHOD: Metals (EPA SW 846 Method~) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Com meets 	 I 
I. Technical holding times 	 ·--A Sampling dates: q // <{?; !J.'(___, 
II. ICP/MS Tune A 

Ill. Calibration 
 0 
IV. Blanks k1
v. ICP Interference Check Sample (ICS) Analysis f1 
VI. Matrix Spike Analysis 9\q,J 105/o CSQ'S: L-l'0)61o '5¥c. \ 

_/
VII. Duplicate Sample Analysis 	 N 

-0 LC<-;VIII. Laboratorv Control Samples (LCS) 
/ 

IX. Internal Standard (ICP-MS) 	 ~ 
X. Furnace Atomic Absorption QC 	 AI 
XI. ICP Serial Dilution 	 fj;J 
XII. Sample Result Verification 	 A ND'r' ~~ev-.Ad f;..c:J \J 

XIII. Overall Assessment of Data .f\ 
XIV. 	 Field Duplicates !Vi 

XV Field Blanks 
 ;v 

Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 
N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

-t+\V 
Validated Samples: .; A ~ 

wa..""~......-

1 1209GWMDW003-U ..,_j; 11 	 21 31 

2 1209GWMAW001-U 12 	 22 32 

3 1209GWMAW003-U 13 	 23 33 

4 1209GWMDW001-U 14 	 24 34 

5 1209GWMDW002-1-U 15 	 25 35 

6 1209GWMDW002-2-U 16 	 26 36 

7 1209GWMDW005-U 17 	 27 37 

8 1209GWMDW006-U 18 	 28 38 

9 	 19 29 39 

10 20 	 30 40 

Notes:______________________ 

28518B4bW.wpd 
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LDC #: '0\<tS\<6tj\, VALIDATION FINDINGS CHECKLIST 	 Page:~of-z._ 
Reviewer: a?

2nd Reviewer: .~ 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holdiQg times were met. 	 / 
/ 

Cooler temperature criteria was met. 

II. ICP/MS Tune 	 ......, 
/ 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? v--. 
..... 

Were %RSD of isotopes in the tuning solution :s:5%? 

Ill. Calibration 
/

Were all instruments calibrated daily, each set-up time? 
/

Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /
120% for mercury)_QC limits? / 

/Were all initial calibration correlation coefficients > 0.995? 

IV. Blanks 
/""

../"Was a method blank associated with everv sample in this SDG? 


Was there contamination in the method blanks? If yes, please see the Blanks 
 /_..A.,
validation completeness worksheet. 

V. ICP Interference Check Sample 
/r

Were ICP interference check samples performed daily? 


Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 


VI. Matrix spike/Matrix spike duplicates 
vWere a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 


SDG? If no, indicate which matrix does not have an associated MS/MSD or / 

MS/DUP. Soil/ Water. 


Were the MS/MSD percent recoveries (%R) and the relative percent differences 1---o 


(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike / 

concentration by a factor of 4 or more, no action was taken. 


[/' 
Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for /
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ SX the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 	 /' 
/ 

Was an LCS anaylzed for this SDG? 
/

Was an LCS analvzed oer extraction batch? 
v 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST Page:Z-6f0 
Reviewer: c[L 

2nd Reviewer: 1\ /
'v 

Validation Area Yes No NA Findings/Comments 

VIII. Furnace Atomic Absorption QC 
.,/

If MSA was performed was the correlation coefficients> 0.995? 
/

Do all aPPlicable analvsies have duPlicate iniections? (Level IV onlv\ 

rFor sample concentrations > RL, are applicable duplicate injection RSD values < /
20%? lLeveiiVonlv\ 

vWere analvtical spike recoveries within the 85-115% QC limits? 

IX ICP Serial Dilution 
r

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL / 
I<ICP\/>100X the MDUICP/MS\? 

Were all oercent differences l%Ds\ < 10%? / 
..., 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to aualifv the data. 

X Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 
r 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /
of the intensitv of the internal standard in the associated initial calibration? / 

/If the %Rs were outside the criteria was a reanalvsis oerformed? 

XI. Regional Quality Assurance and Quality Control 
-~ Were performance evaluation (PEl samples performed? 


Were the performance evaluation (PE) samples within the acceptance limits? / 


XII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? t 
XIII. Overall assessment of data 

/ 
/ 

Overall assessment of data was found to be acceptable. 

XIV. Field duplicates 

~-Field duplicate pairs were identified in this SDG. 

Target analytes were detected in the field duplicates. / 
r 

XV. Field blanks 

/""" vField blanks were identified in this SDG. 
, / 

Target analytes were detected in the field blanks. 

MET-SW_2010.wpd version 1.0 



\ \VALIDATION FINDINGS WORKSHEET Page:_of_'_ 

Sample Specific Element Reference Reviewer: ex?... 
2nd reviewer: \ / 

All circled elements are applicable to each sample. 

S='!mniP-ID M='ltriY T='lrnP-t An='llvtP- I h::t lTAI \ 

\~ AI, Sb, As, Ba, Be,(Ca) Ca, {;) Co, Cu, Fe, Pb, MQ,{Mi), HQ{Ni), K,~ Ag, Na, Tl, \(Zfi) Mo, B, Sn, Ti, 
.......
- -

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, fv1g, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An,.lvc:ic: •• ••

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


ICP-MS AI, Sb, As, Ba, Be,~ Ca~ Co, Cu, Fe, Pb, Mg,~ Hg, ~Y, K, te. AQ, Na, Tl, V, 8, Mo, B, Sn, Ti, 

~ ~ 

!.:I=AA AI .C::h A!>. R<> R<=> r.rl ('"' r.r r.n r_, I=<=> Ph Mn Mn Hn Ni I< .C::o:> An N~ Tl \1 7n Mn _R_ .C::n Ti 

Comments: Mercurv by CV AA if performed 

ELEMENTS.wpd 



LDC #: ?_f6')\<:()(Sj'-\_? VALIDATION FINDINGS WORKSHEET Page:~of_\_ 

Matrix Spike/Matrix Spike Duplicates Reviewer: ~ 
2nd Reviewer: LL::::::::::::. 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a matrix spike analyzed for each matrix in this SDG? e 

{!j N/A Were matnx spike percent recovenes (%R) withm the control limits 75-125. If the sample concentration exceeded the spike concentration by a factor 
' of 4 or more, no action was taken. ,~ 


Y ~ N/A Were all duplicate sample relative percent differences (RPD ~for water samples and ~35% for soil samples? 

LE L IV ONLY: 
~ N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
0 .... n ..,.•...0-It M~/M~n In M<:~triv ll.n<>luto ~Pn /1 irnitc::l A ~~m.-loc:: 

\~C}IG~tJ\'1'\\)W OO't -u t"'.S/fJ ~ lbl f\\\ ~-tde;G/A C[b 
I 

~ ~~<K ..\..__... CY { c..J:J (A (r/~, 
__/ 

Comments:__________________________________________________________________________________________________________________ _ 

MSD.4SW 



LDC#: ~~~Y)(b~ VALIDATION FINDINGS WORKSHEET Page:_)ofj_ 

ICP Serial Dilution Reviewer:___Q1 
2nd Reviewer: J.L:::=. 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
® N N/A If analyte concentrations were > SOX the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 
Y.-'+~-'-'N""'/A-'- Were ICP serial dilution percent differences (%D) .:::_10%? 

N N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 
EL IV ONLY: 

1N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

I :If I n,...,, nih1torl ~:.rnnlo In M!:titriv Analvte __%n_ll irnit~\ A----=-4-......a ~ _Oualificatinnc; ' 

\10\~ Gwfi'()VJocJ+U w fl'\1) Lt<&-k ?tt) 4e>u£ (LLCOfVlVL} 
-.L_ __./~f!_ ~~-LO ~ 

Comments:_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

SDILICPMS.wpd 



LDC #: B)OSJO(] ti!J VALIDATION FINDINGS WORKSHEET Page:l of_{_ 

Initial and Continuing Calibration Calculation Verification Reviewer~ 
2nd Reviewer: l..?"'--

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalc11lated ee!:!cd:ed 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) I %R II %R I 
Acceptable 

(YIN) 

ICP (Initial calibration) 

ICP/MS (Initial calibration) ::t=cv 3e- yq,7 so qccy Cf?l~ ~ 

I 

CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~\) N~ ~\,_s so LO) tO~ ~ 
CVAA (Continuing calibration) 

GFAA (Initial calibration) 

·GFAA (Continuing calibation) 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



I LDC#: -z_gSJF;fJ!J.}; VALIDATION FINDINGS WORKSHEET Page:_L_of 

Level IV Recalculation Worksheet Reviewer: ~ 
2nd Reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 Where, S = Original sample concentration 
(S+D)/2 D = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = 11-SDRI X 100 Where, I = Initial Sample Result (mg/L) 
I SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

I I Becalc11lated 
Found IS /I True I D I SDR (units) Acceptable 

Sample ID Type of Analysis Element (units) I %R/ RPD/%0 I %R/ RPD/%0 (YIN) 

ICP interference check ~CSf\~ q- \o \ tou L(J l tO 1 y 
Laboratory control sample L--CS Q- (), 06/C:, cJ.06L-S ;6?{ oct 

l..-' 

Matrix spike (SSR-SR)
\2.cftG'-"~co-+0 '("(\{\ o,o/1-) D~C6'-S l/£ lLh 

~ Duplicate 
 se G,OI(L 0.0761' 0,~ OIY / 


\W1~~_0 ICP serial dilution ~ NO NQ C) CJ ~ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 



VALIDATION FINDINGS WORKSHEET Page:_l_of~ 
Sample Calculation Verification Reviewer: CXL

2nd reviewer: ~ 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ___________5_e______ were recalculated and verified using the following 
equation: 

Concentration = 	 (RDl(FV)(Dill Recalculation: 
(ln. Vol.) 

RD Raw data concentration 

FV Final volume (ml) 

ln. Vol. Initial volume (ml) or weight (G) 

Dil Dilution factor 


Reported Calculated 

# Sample ID Analyte 
Co~~~on c~~;ation

( L) 
Acceptable 

CY/N) 

\ CY OtCt)tg"~ o.cv~ y 
~ 0,CYJJ06 0.(:()\. q .(.,. 

/vi 
~.e._ 

O~cn--:rrJ 
() .(')\~q. 

OLCD~ 
610\0q [) 

Note:__________________________________________________________________________ 
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Report# 2851886 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1209GWMDW003-F** 
1209GWMDW003-U** 
1209GWMAWOO 1-F** 
1209GWMAW001-U*** 

1209GWMAW003-F 
1209GWMAW003-U 
1209GWMDW001-F 
1209GWMDW001-U 

1209GWMDW002-1-F 
1209GWMDW002-1-U 
1209GWMDW002-2-F 
1209GWMDW002-2-U 
1209GWMDW005-F 
1209GWMDW005-U 
1209GWMDW006-F 
1209GWMDW006-U 

Monsanto, P4 Production LLC 

October 17, 2012 

Water 

Wet Chemistry 

Stage 28 & 4 


Microbac Laboratories, Inc. 

L12090585 


Collection Date 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 
09/18/12 

Laboratory Sample Identification 
L 12090585-01 ** 

L 12090585-02** 

L12090585-03** 

L 12090585-04*** 


L 12090585-05 

L 12090585-06 

L 12090585-07 

L12090585-08 

L 12090585-09 

L 12090585-10 

L 12090585-11 

L 12090585-12 

L 12090585-13 

L12090585-14 

L12090585-15 

L 12090585-16 


**Indicates sample underwent Stage 4 review 
***Indicates sample underwent Stage 4 review for Total Dissolved Solids only 

V:\LOGIN\MWH\Monsanto\2851886_M34.doc 



Introduction 

This data review covers 16 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Sulfate, EPA Method 353.2 
for Nitrate/Nitrite for Nitrogen, Standard Method 23408 for Dissolved Hardness, and 
EPA Method 160.1 and EPA Method 160.2 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 

3V:\LOGIN\MWH\Monsanto\2851886_M34.doc 



l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements (28 days for methods 300.0 and 353.2, 6 months 
for method 23408, 14 days for method 31 0.2, and 7 days for methods 160.1 and 160.2) 
were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (r) of> 0.990. The frequency and analysis criteria 
(90-110%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

No field blanks were identified in this SDG. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120%. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of:::; 20% for water or:::; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 
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VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils). 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

VIII( a). Sample Result Verification 

All sample result verifications were acceptable for samples on which a Stage IV review was 
performed. Raw data were not evaluated for the samples reviewed by Stage 28 criteria. 

Vlll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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Wet Chemistry- Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

Wet Chemistry- Field Blank Data Qualification Summary- SDG L 12090585 

No Sample Data Qualified in this SDG 

6
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LDC #: 2851886 VALIDATION COMPLETENESS WORKSHEET Date: lll-Lo-L'1
SDG #: L 12090585 Levell II { l / Page:~of_\_ 
Laboratory: Microbac Reviewer: o1--

2nd Reviewer: \~. 
,w,;..,(,·~ 

METHOD: Alkalinity (EPA Method 310.2). Sulfate (EPA Method 300.0), Nitrate as Nitrogen (EPA Method 353.2). Dissolved 
Hardness (SM2340B). Total Dissolved Solids (WPA Method 160.1), Total Suspended Solids (EPA Method 160.2) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

llalidation Area 	 Comment!';I I I I 	 I 

I. Technical holdinq times 	 P\ Sampling dates: q'}I<{5. /I '{___ 
II Initial calibration ~ 

Ill. Calibration verification ~ 
IV Blanks 0 

v Matrix Spike/Matrix Spike Duplicates N t;::>)Abt~ 

VI. Duplicates 	 N ~ J.-
VII. Laboratory control samples 	 A-- LC<) 
VIII. Sample result verification 	 A ~reAu,ve& w- (-eve.J Lj 
IX. Overall assessment of data 	 A 
X. Field duplicates 	 /'1 

_I\/VI <:;olrl hl~nf..~ 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

i:-f.-Levej L\ -A-U lt\re\ L\...\c( 10So{\.'7f
Validated Samples: 

w~~ 

1 1209GWMDW003-F, U 11 1209GWMDW002-2-F 21 31 

2 1209GWMDW003-U -1-'A 12 1209GWMDW002-2-U 22 32 

3 1209GWMAW001-F_.,t' 13 1209GWMDW005-F 23 33 

4 1209GWMAW001-U >J-'Ik'li 14 1209GWMDW005-U 24 34 

5 1209GWMAW003-F 15 1209GWMDW006-F 25 35 

6 1209GWMAW003-U 16 1209GWMDW006-U 26 36 

7 1209GWMDW001-F 17 27 37 

8 1209GWMDW001-U 18 28 38 

9 1209GWMDW002-1-F 19 29 39 

10 1209GWMDW002-1-U 20 30 40 

Notes:_________________________________________ 
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LDC#:~tt* 	 Page:_]of~VALIDATION FINDINGS CHECKLIST 
Reviewer: c::e= 

2nd Reviewer: , ,__...,..
" 

Method:lnorganics (EPA Method 5~covVL-j 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 
/

All technical holding times were met. 
_.,. 

Cooler temperature criteria was met. 

/1. Calibration 

Were all instruments calibrated daily, each set-up time? 	 / 
/

Were the_proper number of standards used? 

/Were all initial calibration correlation coefficients > 0.995? 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

,....-Were titrant checks performed as reauired? (level IV onlvl 

Were balance checks performed as required? (Level IV only) _......-

Ill. Blanks 

Was a method blank associated with everY sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks /validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. f-

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike -~---
concentration by a factor of 4 or more, no action was taken. 


Were the MS/MSD or duplicate relative percent differences (RPD) ,:: 20% for 

waters and .:: 35% for soil samples? A control limit of.:: CRDL(.:: 2X CRDL for soil) V' 


I--> 
was used for samples that were.:: 5X the CRDL, including when only one of the . 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples 
/Was an LCS anavlzed for this SDG? 

/Was an LCS analvzed oer extraction batch? 

/Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% {85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 
7 

Were pertormance evaluation (PE) samples performed? / 

Were the performance evaluation (PE) samples within the acceptance limits? 



?__2
LDC #: 'l56S\<f:>(\)k? VALIDATION FINDINGS CHECKLIST Page:_of

Reviewer:~ 
2nd Reviewer: \t:-"" 

Validation Area Yes No NA Findings/Comments 

VII. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable ~ 

to level IV validation? 


/Were detection limits < RL? 

VI/I. Overall assessment of data 
_,..

/

Overall assessment of data was found to be acceptable. 


IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. / 


X. Field blanks 
~ 

Field blanks were identified in this SDG. / v 

Target analytes were detected in the field blanks. 




VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Sample Specific Analysis Reference Reviewer: 

2nd reviewer: 
CR
\fJ 

All circled methods are applicable to each sample. 

~::.mnle ID 

~~s1~11,n ~ TDS Cl 
J 

pH TDS Cl 

~~~t}O pH~ Cl ......._, 

I '2... I'"I) I (,..1 pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

pH TDS Cl 

nH Tn~ r.1 

P::.r::.meter 

F NO,. NO,~ 0-PO Alk CN NH,. TKN TOC Cr6+ CIO ~-~ .....___, 

F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NOf NOJ S04 0-PO~CN NH,. TKN TOC Cr6+ CI04tr53J ......__....
~ '--"""' 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 O-P04 Alk CN NH.,. TKN TOC Cr6+ CI04. 

F NO:'\ NO, SO O-P04 Alk CN NH3TKN TOC Cr6+ CI04 

F NO.,. NO, SO O-P04 Alk CN NH.,. TKN TOC Cr6+ CIO 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, SO O-P04 Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, SO O-P04 Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CI04 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, S04 O-P04 Alk CN NH,. TKN TOC Cr6+ CIO 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, SO O-P04 Alk CN NH3TKN TOC Cr6+ C104 

F N03 NO, SO 0-PO Alk CN NH,. TKN TOC Cr6+ CIO 

F N03 NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

F NO,. NO, SO O-P04 Alk CN NHC\ TKN TOC Cr6+ C104 

F' NO. NO. ~0 0-PO. AI~_CN_NI-I TI<N Tnr. r.rR+ r.1n 

Comments:____________________________________ 
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LDC#: (7f))f6~ Validation Findings Worksheet 	 Page:~ of-~_ 

Initial and Continuing Calibration Calculation Verification 	 Reviewer: (Yl........... 

2nd Reviewer:~ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of~ was recalculated.Calibration date: y 1~/t1____ 
An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 1 '10 '/Vh:;re, Found= concentration of each analyte measured in the analysis of the ICV or CCV solution 

True True = concentration of each analyte in the ICV or CCV source 

l Recalculated Reported Acceptable 

T, "J-::! of- nJI'!3is .c\na lyte Standad Cone. (mg/L) Area r or r 2 r or~ (Y/N) 
. -· 	 ... 

Initial calibration 	 s1 1.0 0.12 


s2 5 0.577 0.996843 0.995464 


s3 20 2.363
Sov\ 	 '{
s4 40 5.098 


I 
 s5 50 7.193 

s6 150 17.696 

LeY') 
Calibration verification ~ ccv YO 4 L \1 ~ 

~y~\At'h. c_t\) \ o/qz L1<6 
Calibration verification 

I Calibration verification I I I I 	 I I I I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results.·---------------------------------------------- 



LDC #: -zJS-SIGf3:s' VALIDATION FINDINGS WORKSHEET Page:.J_otJ 
Level IV Recalculation Worksheet Reviewer: ~ 

2nd Reviewer: __ 

METHOD: lnorganics, Method 6'e.Q_ CQ)\fe C 
Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
True Found= SSR (spiked sample result)- SR (sample result). 

True =concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD =lS-DI x 1 00 Where, S= Original sample concentration 
(S+D)/2 D= Duplicate sample concentration 

I eecalc1llated Beeod:ed 
Found/ S True/D Acceptable 

Sample tO Type of Analysis Element (units) (units) %R/RPD %R/RPD (Y/N)I ! I 
Laboratory control sample 

L£5 0\t \ClG( 7_Cf] qL Cf7 I 
Matrix spike sample (SSR-SR) 

Duplicate sample 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET Page:_\_of { 
Sample Calculation Verification Reviewer: ~ 

2nd reviewer: L~ 

METHOD: lnorganics, Method 8e.Q_cov01.-

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 


Y N/A Are results within the calibrated range of the instruments? 

Y, N N/A Are all detection limits below the CRQL? 


Compound (analyte) results for _________S=·-0-i--+-------·reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

It \C[q-t- o,oog 
Ot1L.k::b 

Reported Calculated 
AcceptableCo~~n

# Sample ID Analyte c_{:~~~n tY/N) 


\ ~ Cj ~~lf q~~y y 

l+cr~ Lq,~ Lq'5 .d-

Note:______________________________________ 



Report# 28518C4a 
Laboratory Data Consultants, Inc. 

Data Validation Report 

Project/Site Name: 

Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Sample Delivery Group (SDG): 

Sample Identification 
1209GWM DW004-F 
1209GWMDW004-U 

1209GWMDW004-FMS 
1209GWMDW004-UMS 

1209GWMDW004-FMSD 
1209GWMDW004-UMSD 

1209GWMDW006-F 
1209GWMDW006-U 

12098-GW-01-F 
12098-GW-01-U 

1209ER-GW-01-F 
1209ER-GW-01-U 

Monsanto, P4 Production LLC 

October 15, 2012 

Water 

Metals by ICP SW 846 Method 60108 


Stage 28 


Microbac Laboratories, Inc. 

L 12090586 


Collection Date Laboratory Sample Identification 
09/19/12 L12090586-01 
09/19/12 L 12090586-02 

09/19/12 L 12090586-03 

09/19/12 L 12090586-04 

09/19/12 L 12090586-05 

09/19/12 L 12090586-06 

09/19/12 L 12090586-07 

09/19/12 L 12090586-08 

09/19/12 L 12090586-09 

09/19/12 L 12090586-1 0 

09/19/12 L 12090586-11 

09/19/12 L 12090586-12 
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 601 OB ICP: Aluminum, Calcium, Iron, Magnesium, Potassium, Sodium, 
and Vanadium. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Otherreason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-110%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for 
antimony, lead and thallium are 50 -150%. Only undetected data, or values< 2 x RL are 
qualified or impacted. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Samples 1209ER-GW-01-F and 1209ER-GW-01-U were identified as equipment rinsates. 
No metal contaminants were found with the following exceptions: 

Sampling Associated 
Blank ID Date Analyte Concentration Samples 

1209ER-GW-01-F 9/19/12 Sodium 0.521 mg/L 1209GWMDW004-F 
1209GWMDW006-F 

Samples 12098-GW-01-F and 12098-GW-01-U were identified as source blanks. No metal 
contaminants were found with the following exceptions: 
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Sampling Associated 
Blank ID Date Analyte Concentration Samples 

12098-GW-01-F 9/19/12 Sodium 0.380 mg/L 1209GWMDW004-F 
1209GWMDW006-F 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

V. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VI. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of :5 20% for water or :5 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits (35% soils). 

Calcium results were outside the QC limits; results were not qualified since the original 
sample (1209GWMDW004-F) was greater than 4X the spike amount. 

A post-digestion spike was analyzed for any spike recovery outlier when the spike x 4 is 
greater than the sample result. For spike% R < 30% and post digest spike> 75%, data 
are qualified 'J' or 'UJ'. For spike %R < 30% and post digest was< 75% or not reported, 
the 'R' matrix effect is verified for undetected data. The matrix spike qualifier 'J' is verified 
with consideration of significant low bias. No additional qualification is required for the post 
digest spike as data are already qualified for the matrix spike. If the post digest spike is not 
correlated (high or low) to the matrix spike, the difference is noted. If a post digest spike is 
not reported, the serial dilution may be used for further evaluation (see following section). 

5 
V: \loGIN\mwh \monsanto\ 2 8 518C4a_MW 3 .doc 



VIII. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria of ±1 0% 
difference for values greater than 50 times the lower limit of quantitation (i.e., the method 
detection limits [MDLs]) were met. 

IX. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

X( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

X(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6
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Metals - Data Qualification Summary - SDG L 12090586 

No Sample Data Qualified in this SDG 

Metals - Laboratory Blank Data Qualification Summary- SDG L 12090586 

No Sample Data Qualified in this SDG 

Metals - Field Blank Data Qualification Summary - SDG L 12090586 

No Sample Data Qualified in this SDG 

7
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LDC #: 28518C4a VALIDATION COMPLETENESS WORKSHEET Date: \Otr(Z..
SDG #: L 12090586 Level Ill Page:~of_l_ 
Laboratory: Microbac Reviewer: CfL-:: 

2nd Reviewer: ~ 
METHOD: Metals (EPA SW 846 Method 601 08) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

"··"-' .... Area 	 c, 

I. Technical holding times 	 A Sampling dates: qltct/lv 
~ 

II. ICP/MS Tune N 

Ill. Calibration 
 f\ 
IV. Blanks 	 (\ 
v. ICP Interference Check Sample (ICS) Analysis ~ 
VI. Matrix Spike Analysis 5w 'N\<)/0 

-t 

VII. Duplicate Sample Analysis 	 ;/ 
11 L,Cv;VIII. Laboratory Control Samples (LCS) 

IX. Internal Standard (ICP-MS) 	 IV 
X. Furnace Atomic Absorption QC 	 IV 
XI. ICP Serial Dilution H 
XII. Sample Result Verification 	 N 

XIII. Overall Assessment of Data k1 
XIV. Field Duplicates N 
XV Field Blanks 	 low ~c.e__~\ \:::_::: C\ J_ l 0 ~ _£&_:::- \\ rL

~ 

e,(.l...._
Note: 	 A = Acceptable ND = No compounds detected D =Duplicate 

N = Not provided/applicable R = Rinsate TB = Trip blank 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: 

\ 
1 1209G~W004-F 11 1209ER-GW-01-F 21 	 31 

~ 2 'V 1209GWbW004-U 12 1209ER-GW-01-U 22 	 32 
~ 

3 1209GWbW004-FMS 13 	 23 33 
'("'"' 

4 1209GWbW004-UMS 14 24 34 


5 1209GvfoW004-FMSD 15 25 35 


6 1209Gvfo"W004-UMSD 16 26 36 

-"\ ~ 

7 1209Gwbwoo6-F 17 	 27 37 .,. 
8 1209Gvfo'woo6-U 18 28 38 


9 1209B-GW-01-F 19 29 39 


10 1209B-GW-01-U 20 30 40 


Notes:_______________________ 

28518C4aW.wpd 



LDC #: ~~\1)L-~O\ \ \VALIDATION FINDINGS WORKSHEET Page:_of_'_ 

Sample Specific Element Reference Reviewer:~ 
2nd reviewer: !;;?' 

All circled elements are applicable to each sample. 

(/!'Oo ·' 1n M:'lltriY Tarm~t Analvh~ I i~t lTAI \ 

\J/,q }\ AI, Sb, As, Ba, Be, Cd,{Ca) Cr, Co, Cu,(R;) Pb~ Mn, HQ, Ni,tKJSe, Ag,{Na;)TI, V, Zn, Mo, B, Sn, Ti, 

~ ~~\(} 7__. ~. Sb, As, Ba, Be, Cd, ;; Cr, Co, Cu@ Pb, Mg, Mn, Hg, Ni, K, Se, Ag, 'N; TI?\IJzn. Mo, B, Sn, Ti, 
o/ "'-" 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 


Qc. ),S AI, Sb, As, Ba, Be, Cd(Ca) Cr, Co, Cu.~. Pb, llifg) Mn, Hg, Ni[K)Se, AQcN'i:t, Tl, V, Zn, Mo, B, Sn, Ti, 


t1h 'fo.l};b, As, Ba, Be, Cd, Ca, Cr, Co, Cu.~ Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, T(\7) Zn, Mo, B, Sn, Ti,
-
AI, Sb, As, Ba, Be, Cd, Ca. Cr, Co, Cu. Fe, Pb, MQ, Mn, HQ, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg" Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, Hg, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

An,.lv<Oi<O u. 

ICP ~b. As, Ba, Be, Cd,lc1\ Cr, Co, Cu.~ Pb,~ Mn, HQ, Ni,lKJSe, AQ, ~ TIMZn, Mo, B, Sn, Ti, ..._, --
ICP-MS AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, MQ, Mn, HQ, Ni, K, Se, AQ, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ir,FAA _AI C::h Ac::. R<> R<> r.rl r.,. r.r r.n r., F<> Ph Mn Mn 1-ln 1\li I< ~., An 1\1,;, Tl \1 7n Mn R ~n Ti 

Comments: Mercury by CVAA if performed 
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LDC #: 28518C4a VALIDATION FINDINGS WORKSHEET Page~of~ 
Field Blanks Reviewer:~ 

2nd Reviewer: b""-==
METHOD: Trace Metals (EPA SW846 601 OBI7000) 

Blank units: mgll Associated sample units: mgll 
9119112 Soil factor applied ______ 


Field Blank I Rinsate I Other· 


Limit I No Qualifiers 

Na 0.380 0.380 

Blank units: mgll Associated sample units: mgll 
9119112 Soil factor applied ______ 


Field Blank I Rinsate I Other Associated Sam 


Samole Identification 

11 

Na 0.521 0.521 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: Gv~t~L{C( VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000) 

Page: 

Revie
2nd Reviewer: 

\. of\ 

wer~~ 
b6 ......... ...-

lease see qualifications below for all questions answered "N". Not applicable questions.a· "fied as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? ~-~ 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of - . the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@ N N/A Were all duplicate sample relative percent differences (RPD) ~ 20% for water samples and ~35% for soil samples? 
~~':'~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

11•1 YS"" '" I M~x I Q'we I\;:~me~ I~i~~ I""" '"m~, l•·;:~rI ~o Q;l'(';!) 


Comments:____________________________________________________________________________________________________________________ 
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Report# 28518C4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 15, 2012 

Matrix: Water 

Parameters: Metals by ICPMS SW 846 Method 6020 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12090586 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW004-U 09/19/12 L 12090586-02 


1209GWMDW004-UMS 09/19/12 L 12090586-04 

1209GWMDW004-UMSD 09/19/12 L 12090586-06 


1209GWM DW006-U 09/19/12 L 12090586-08 

12098-GW-01-U 09/19/12 L 12090586-1 0 


1209ER-GW-01-U 09/19/12 L 12090586-12 


1V:\LOG\N\MWH\Monsanto\28518C4b _MW3.doc 



Introduction 

This data review covers 6 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the EPA SW 846 Method noted 
below: 

• 	 Method 6020 ICPMS: Cadmium, Chromium, Manganese, Nickel, Selenium, and 
Zinc. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
1 0 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l(a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l(b). Preservation and Holding Times 

All technical holding time requirements were met: 6 months for water and soil (note NIST 
soil standard reference samples are valid for up to 3 years). 

All samples were received intact with proper preservation (pH < 2 for water). 

II. ICP-MS Tune Analysis 

ICP MS Tuning was performed by the laboratory. All isotopes in the tuning solution mass 
resolution were within 0.1 amu. Resolutions are< 0.9 amu full width at 10% peak height. 

The percent relative standard deviations (%RSD) of all isotopes in the tuning solution were 
less than or equal to 5.0%. 

Ill. Calibration 

An initial calibration was performed each day of analysis. The frequency and analysis 
criteria (90-11 0%) of the initial calibration verification (ICV) and continuing calibration 
verification (CCV) were met. 

The low-level initial calibration verification (LLICV) and low-level continuing calibration 
verifications (LLCCVs) standard frequency and limits (70-130%) were met. Limit for cobalt, 
manganese and zinc are 50-150%. Only undetected data, or values< 2 x RL are qualified 
or impacted. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No metal contaminants were 
found in the initial, continuing and preparation blanks. 

Sample 1209ER-GW-01-U was identified as an equipment rinsate. No metal contaminants 
were found. 

Sample 12098-GW-01-U was identified as a source blank. No metal contaminants were 
found with the following exceptions: 
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Sampling Associated 
Blank ID Date Analyte Concentration Samples 

12098-GW-01-U 9/19/12 Manganese 0.00175 mg/L 	 1209GWMDW004-U 
1209GWMDW006-U 

Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

V. ICP-MS Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

ICP-MS interference check samples were reviewed for each analyte as applicable. Percent 
recovery (%R) of the ICSAB were within the QC limits of 80-120%. 

VI. Laboratory Control Sample (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Spike amounts 
were reviewed and concentrations are noted to be at or near the mid-point of the 
calibration. Percent recoveries (%R) were within 80-120% limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of# 20% for water or# 35% 
for soil. For low level results, <5 x RL, a difference of \:1 1 x RL is allowed for water and \:1 2 
x RL for soils. 

VIII. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 75-125% and relative 
percent differences (RPD) were within 20% limits for water and 35% limits for sediments 
and soils with the following exceptions (qualification applies only if the spike value X 4 > 
sample result): 

Spike ID 
(Associated MS(%R) MSD(%R) RPD 

Samples) Analyte (Limits) (Limits) (Limits) Flag AorP 

1209GWMDW004-UMS/MSD Zinc 161 (75-125) - - J+ (all detects) A 
(All samples in SDG L 12090586) 

1209GWMDW004-UMS/MSD Zinc - - 32.8 (:520) J (all detects) A 
(All samples in SDG L 12090586) UJ (all non-detects) 

5 
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IX. ICP-MS Serial Dilution 

ICP-MS serial dilution analysis was performed by the laboratory. The analysis criteria of 
±1 0% difference for values greater than 100 times the lower limit of quantitation (i.e., the 
method detection limits [MDLs]) were met. 

Manganese and Selenium results were outside the QC limits; results were not qualified 
since the original sample (1209GWMDW004-U) was less than 100 times the MDLs. 

X. ICP-MS Internal Standards 

All internal standard percent recoveries (%R) were within 70-130% or a 2x dilution was run 
with acceptable recoveries. 

XI. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

XII( a). Sample Result Verification 

Raw data were not reviewed for this SDG. 

Xll(b). Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

6 
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Metals- Data Qualification Summary- SDG L 12090586 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12090586 1209GWMDW004-U Zinc J+ (all detects) A Matrix spike/Matrix 16 
1209GWMDW006-U spike duplicates (%R) 
12098-GW-01-U 
1209ER-GW-01-U 

L12090586 	 1209GWMDW004-U Zinc J (all detects) A Matrix spike/Matrix 
1209GWMDW006-U UJ (all non-detects) spike duplicates 
12098-GW-01-U (RPD) 
1209ER-GW-01-U 

Metals- Laboratory Blank Data Qualification Summary- SDG L 12090586 

No Sample Data Qualified in this SDG 

Metals- Field Blank Data Qualification Summary- SDG L 12090586 

No Sample Data Qualified in this SDG 

7
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LDC #: 28518C4~ VALIDATION COMPLETENESS WORKSHEET Date:la iLYl1.

SDG #: L 12090586 Level Ill Page:~of_l_ 

Laboratory: Microbac Reviewer: c/l-- 

2nd Reviewer: I~ ...
METHOD: Metals (EPA SW 846 Method ~L.() 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lirt~tinn Arl!>~ 	 c, 

I. Technical holdinq times 	 Sampling dates: f:\ 	 q!Lqll7 ~ 
II. ICP/MS Tune 0 

Ill. Calibration 
 -0 

IV. Blanks 'PI 
v. ICP Interference Check Sample (ICS) Analysis ·u 
VI. Matrix Spike Analysis 	 N 0'~/j) 

!\[VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) ~ IL.L~ 
IX. Internal Standard (ICP-MS) 	 A .. 

;VX. Furnace Atomic Absorption QC 

XI. 	 ICP Serial Dilution l~t.l 

I___, 


XII. Sample Result Verification 	 N 

A
XIII. Overall Assessment of Data 

XIV. 	 Field Duplicates (1/ 

XV Field Blanks I~ '2:ovr-c-e. ()\\:. ~ ~ E;f'5.:: GI) 

~ Note. 	 A =Acceptable ND -- No compounds detected D-- Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: w~ 
'!!' 

1 1209GWDW004-U 11 	 21 31 

2 1209Gvfo'W004-UMS 12 22 32 

'li'A 


3 1209GWbW004-UMSD 13 23 33 

YY" 

4 1209Gv~'owoo6-U 14 24 34 


5 1209B-GW-01-U 15 25 35 


6 1209ER-GW-01-U 16 26 36 


7 17 27 37 


8 18 28 38 


9 19 29 39 


10 20 30 40 


Notes:______________________ 
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\VALIDATION FINDINGS WORKSHEET \Page:_of_ 
Sample Specific Element Reference Reviewer: ('~ 

2nd reviewer: ~ 
All circled elements are applicable to each sample. 

~~mniA In M~triY T:unAt An~lvtA_Lis!_[[AJ_\_ 

l~b 
J 

AI, Sb, As, Ba, Be,lcd:\Ca,'lCr\Co, Cu, Fe, Pb, Mg,(fM) H~,(se)Ag, Na, Tl, V,~Mo, B, Sn, Ti, 
'-" '--" -........J ....._.., - .......__, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

~(~1_n.., 
"\ 

AI, Sb, As, Ba, Be, f'd)ca, £r) Co, Cu, Fe, Pb, Mg, M~. Hg, {N), K,(S~. Ag, Na, Tl, v_M Mo, B, Sn, Ti, 
~ 

"""' \,../ '-../ 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~ Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~ Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~. Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_iL Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, A_g, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, 

.t!.n<>l\le>i<> u. -~'-

ICP AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, ~ Na, Tl, V, Zn, Mo, B, Sn, Ti, 

ICP-MS AI, Sb, As, Ba, Be, CdJCa, fr)co, Cu, Fe, Pb, Mg,ai), HgJ(Ji)K.~ Ag, Na, Tl, v,l2b!_Mo, B, Sn, Ti,- ~ '-' 

t::l=.t!.ll. AI ~h Ac:. Q, Q, r'rl r'<> r'r r'n r'o I=<> Ph Mn Mn 1-ln Ni I< ~"' An N::~ Tl \1 7n ~An Q C::n Ti 

Comments: Mercury by CVAA if performed 
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LDC #: 28518C4b VALIDATION FINDINGS WORKSHEET Page: L ot1 

Field Blanks Reviewer:~ 
2nd Reviewer:----,;::::::._

METHOD: Trace Metals (EPA SW846 6010817000) 

~· .~· . _ Soil factor applied ______ 

Field Blank I Rinsate I Other· Associated Sam 


Identification 

Mn 0.00175 0.00175 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC #: 0 <tf>t~Cl{~ 	 VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace metals (EPA SW 846 Method 601 0/6020/7000) 

Page: \_ of\ 

Reviewer~~ 
2nd Reviewer: 0>_ 

Please see qualifications below for all questions answered "N". Not applicable questio~ntified as "N/A". 
@)J N/A Was a matrix spike analyzed for each matrix in this SDG? · 

Y @N/A Were matrix spike percent recoveries (%R) within the control limits o . If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 1:::\ 

Y ~ N/A Were all duplicate sample relative percent differences (RPD) ~for water samples and :::_35% for soil samples? 

~~~~~ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
0 

Commenffi:____________________________________________________________________________________________________________________ 

MSD.4SW 



LDC #: r'QJ. "6) l t [t{9 l )
VALIDATION FINDINGS WORKSHEET Page:_of_·_ 

ICP Serial Dilution Reviewer:~-.2nd Rev1ewer: ~ 
METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
(J N N/A If analyte concentrations were > 50X the MDL (ICP) ,or >1 OOX the MDL (ICP/MS), was a serial dilution analyzed? 

EN/ Were ICP serial dilution percent differences (%D) ~10%? 
Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data. 

L ONLY: 

l"f~~ I---~~".:~-.~=r~~--T-:;~---~--i··r-~i~J· ..-·-:~~~~:~~:=·- I~~Ccid c:~m~MO~ I 


Comments:___________________________________________________________________________________________________________________ 
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Report# 28518C6 

Laboratory Data Consultants, Inc. 

Data Validation Report 


Project/Site Name: Monsanto, P4 Production LLC 

Report Date: October 17, 2012 

Matrix: Water 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Microbac Laboratories, Inc. 

Sample Delivery Group (SDG): L 12090586 

Sample Identification Collection Date Laboratory Sample Identification 
1209GWMDW004-F 09/19/12 L 12090586-01 

1209GWM DW004-U 09/19/12 L 12090586-02 


1209GWMDW004-FMS 09/19/12 L 12090586-03 

1209GWMDW004-UMS 09/19/12 L 12090586-04 


1209GWMDW004-FMSD 09/19/12 L 12090586-05 

1209GWMDW004-UMSD 09/19/12 L 12090586-06 


1209GWMDW006-F 09/19/12 L 12090586-07 

1209GWMDW006-U 09/19/12 L 12090586-08 


12098-GW-01-F 09/19/12 L 12090586-09 

12098-GW -0 1-U 09/19/12 L 12090586-1 0 


1209ER-GW-01-F 09/19/12 L 12090586-11 

1209ER-GW-01-U 09/19/12 L 12090586-12 
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Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analysis was performed per the methods noted below: 

• 	 EPA Method 310.2 for Alkalinity, EPA Method 300.0 for Sulfate, EPA Method 353.2 
for Nitrate/Nitrite for Nitrogen, Standard Method 23408 for Dissolved Hardness, and 
EPA Method 160.1 and EPA Method 160.2 for Total Dissolved Solids. 

This review follows the specific guidance in the QAPP Addendum (MWH 2009) to the 
project SAP (April, 2004) using the intent of the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review (October 2004) as applicable to 
the method stated above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

Raw data were reviewed for a minimum of 10% of the Sample Delivery Groups (SDGs) or 
laboratory data package deliverables associated with this sampling event as specified in 
the QAPP Addendum. This package includes raw data review. 

The following are definitions of the data qualifiers: 

U The analyte was analyzed for, but was not detected above the level of the reported 
sample quantitation limit. 

J The result is an estimated quantity. The associated numerical value is the 
approximated concentration of the analyte in the sample. 

J+ The result is an estimated quantity, but the result may be biased high. 

J- The result is an estimated quantity, but the result may be biased low. 

R The result is unusable. The sample result is rejected due to serious deficiencies in 
meeting quality control criteria. The analyte may or may not be present in the 
sample. 

UJ The analyte was analyzed for, but was not detected. The reported quantitation limit 
is approximate and may be inaccurate or imprecise. 

2
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The following are not data qualifiers but are provided for the purpose of evaluating the 

laboratory's performance: 


A Indicates the finding is based upon technical validation criteria. 


P Indicates the finding is related to a protocol/contractual deviation. 


The following "Reason Codes" will be applied as applicable to the validated data: 


1 Holding Time 
2 Sample Preservation (including receipt temperature) 
3 Sample Custody 
4 Missing Deliverable 
5 ICPMS Tune 
6 Initial Calibration 
7 Initial Calibration Verification 
8 Continuing Calibration Verification 
9 Low-Level Calibration Check Sample 
10 Calibration Blank 
11 Laboratory or Preparation Blank 
12 ICPMS or ICP Interference Check Standard 
13 Laboratory Control Sample or Laboratory Control Sample Duplicate Recovery 
14 Laboratory Control Sample Precision 
15 Laboratory Duplicate Precision 
16 Matrix Spike or Matrix Spike Duplicate Recovery 
17 Matrix Spike/Matrix Spike Duplicate Precision 
18 ICPMS or ICP Serial Dilution 
19 ICPMS Internal Standard 
20 Field Replicate Precision 
21 Equipment Rinsate Blank 
22 Linear Range Exceeded 
23 Other reason 
26 Source Water Blank 
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l{a). Deliverables and Chain-of-Custody Documentation 

All deliverables were present and complete including the Case Narrative with full 
explanation of corrective actions and all package deliverables defined in the project SAP. 

The chain-of-custodies were complete for sample identification, matrix, methods, 
preservation, dates and times of collection, dates and times of relinquishment and receipt. 
Any corrections performed properly (i.e., crossed-out with a single line; correction visible, 
neat, and clear; and with initials of individual making correction). 

l{b). Preservation and Holding Times 

All technical holding time requirements (28 days for methods 300.0 and 353.2, 6 months 
for method 23408, 14 days for method 310.2, and 7 days for methods 160.1 and 160.2) 
were met. 

All samples were received intact (preserved as required according to each method). 

II. Calibration 

An initial calibration was performed each day of analysis. The blank plus 3 standard curve 
produced a coefficient of determination (()of> 0.990. The frequency and analysis criteria 
(90-11 0%) of the initial calibration verification (ICV) and continuing calibration verification 
(CCV) were met. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. No contaminant 
concentrations were found in the initial, continuing and preparation blanks. 

Samples 1209ER-GW-01-F and 1209ER-GW-01-U were identified as equipment rinsates. 
No contaminant concentrations were found with the following exceptions: 

Sampling 
Source Blank ID Date Analyte Concentration Associated Samples 

1209ER-GW-01-U 9/19/12 	 Alkalinity 24 mg/L 1209GWMDW004-U 
Nitrate/Nitrite as N 	 0.146 mg/L 1209GWMDW006-U 
Total dissolved solids 	 32 mg/L 

Samples 12098-GW-01-F and 12098-GW-01-U were identified as source blanks. No 
contaminant concentrations were found with the following exceptions: 

Sampling 
Source Blank ID Date Analyte Concentration Associated Samples 

12098-GW -0 1-U 9/19/12 	 Alkalinity 28.5 mg/L 1209GWMDW004-U 

Nitrate/Nitrite as N 0.141 mg/L 1209GWMDW006-U 
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Sample concentrations were compared to concentrations detected in the field blanks. The 
sample concentrations were either not detected or were significantly greater (>1X blank 
contaminants) than the concentrations found in the associated field blanks. 

IV. Laboratory Control Sample (LCS) 

Spike amounts were reviewed and concentrations are noted to be at or near the mid-point 
of the calibration. Percent recoveries (%R) were within the QC limits of 80-120% and 
relative percent differences (RPD) were within 20% limits. 

V. Duplicate Sample Analysis 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Relative 
percent differences (RPDs) were within the acceptance criteria of::;; 20% for water or::;; 35% 
for soil. For low level results, <5 x RL, a difference of± 1 x RL is allowed for water and ± 2 
x RL for soils. 

VI. Spike Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix 
as applicable. Spike amounts were reviewed and concentrations are noted to be at or near 
the mid-point of the calibration. Percent recoveries (%R) were within 90-110% (80-120% 
TDS) and relative percent differences (RPD) were within 20% limits (35% soils) with the 
following exceptions: 

Spike ID 
(Associated 

Samples) Analyte 
MS (%R) 
(Limits}_ 

MSD(%R) 
(Limits)_ 

RPD 
(Limits) Flag AorP 

1209GWMDW004-UMS/MSD 
(1209GWMDW004-U 
1209GWMDW006-U 
12098-GW-01-U 
1209ER-GW-01-U) 

Alkalinity - 82.6 (90-11 0) - J- (all detects) 
UJ (all nondetects) 

A 

Nitrate/Nitrite as Nitrogen results were outside the QC limits; results were not qualified 
since the original sample (1209GWMDW004-U) was greater than 4X the spike amount. 

VII. Field Replicates 

Field replicate samples were collected in duplicate. Controllimit(s) were not established in 
the SAP since the average of the replicate samples is used as the final value for the field 
location. Results of field replicate samples or other project samples were not qualified 
based on the precision of field replicate samples. 

Vlll(a). Sample Result Verification 

Raw data were not reviewed for this SDG. 
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Vlll(b). Overall Assessment of Data 


Data flags are summarized at the end of this report if data has been qualified. 


6
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Wet Chemistry- Data Qualification Summary- SDG L 12090586 

SDG Sample Analyte Flag AorP Reason Reason Code 

L12090586 1209GWMDW004-U Alkalinity J- (all detects) A Matrix spike/Matrix 16 
1209GWMDW006-U UJ (all nondetects) spike duplicate (%R) 
12098-GW-01-U 
1209ER-GW-01-U 

Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG L 12090586 

No Sample Data Qualified in this SDG 

Wet Chemistry - Field Blank Data Qualification Summary - SDG L 12090586 

No Sample Data Qualified in this SDG 

7
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LDC #: 28518C6 VALIDATION COMPLETENESS WORKSHEET Date: 10-[0i1-
SDG #: L 12090586 Level Ill Page:_'-of_j_ 
Laboratory: Microbac Reviewer: O'l--' 

2nd Reviewer: 1~ 
~~~;~ 	 ~ 

METHOD: Alkalinity (EPA Method 310.2). Sulfate (EPA Method 300.0). Nitrate as Nitrogen (EPA Method 353.2), Dissolved 
Hardness (SM2340B). Total Dissolved Solids (WPA Method 160.1). Total Suspended Solids (EPA Method 160.2) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V~lidatinn Area 	 Comment!=: 

H q llct trL 
II Initial calibration (\ 
I. Technical holdina times 	 Sampling dates: 

A
Ill. Calibration verification 

IV Blanks A 

v Matrix Spike/Matrix Spike Duplicates ~ VV\~/0 

VI. Duplicates 	 jV 
LCC)/nVII. Laboratorv control samples 	 -~ .  ~ 

VIII. Sample result verification 	 N 

IX. Overall assessment of data H 

X. Field duplicates 1\l 
Yl t=;olrl hl~nla• I~N" ~tA'C t:_ c>:>\t: ~q, L() E::.~\t\(L 

Note: 	 A =Acceptable ND =No compounds detected D =Duplicate 
N =Not provided/applicable R =Rinsate TB =Trip blank 
SW =See worksheet FB =Field blank EB =Equipment blank 

Validated Samples: 

1 
~ 

1209GWDW004-F 

G-IG.. 

11 1209ER-GW-01-F 21 31 

2 1209G£woo4-U 12 1209ER-GW-01-U 22 32 

3 

4 

5 

1209G£W004-FMS 
ll""' 

1209G0bW004-UMS 
~ 

1209GvV6W004-FMSD 

13 

14 

15 

23 

24 

25 

33 

34 

35 

6 1209GWbW004-UMSD 16 26 36 

7 

8 

1209G$woo6-F 
!C" 

1209GWbW006-U 

17 

18 

27 

28 

37 

38 

9 12096-GW-01-F 19 29 39 

10 12096-GW-01-U 20 30 40 

Notes:_________________________________________________________________________________ 
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LDC#:~~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Sample Specific Analysis Reference Reviewer: CR ( 

2nd reviewer: i? 
All circled methods are applicable to each sample. 

Samnle_lD Parameter 

\;IJ~j\\ pH TDS Cl F N03 NO/SbJO-P04 Alk CN NH3 rKN TOC Cr6+ CIO( rtd~ ......._, "-...... _./ 

pH ros Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ rKN TOC Cr6+ CIO 

I) ,'b)\o.~1. f-t>H{TDS)CI F ~0/NO~ S04 0-PO~N NH3 rKN roc Cr6+ CI0[\5~J 
~ ...... .., 'd~( ~ pH rDS Cl F NO::~ NO, SOd 0-POd CN NH::~ rKN roc Cr6+ CIO 


QC '"),) pH ros Cl F NO::~ NO, lSQJO-P04 Alk CN NH::~ rKN roc Cr6+ CIO(~ 

~b_ pH ..~. Cl F ij'"c)J N~~0-PO,~N NH, rKN TOC Cr6+ CI~S~) 

/ 


'--"' ~ ......___ ...~ 

pH ros Cl F N03 NO, S04 0-POd Alk CN NH3 rKN TOC Cr6+ CI04 


pH rDS Cl F NO::~ NO, SOd 0-PO Alk CN NH::~ TKN roc Cr6+ CIO 


pH TDS Cl F N03 N02 SOd O-P04 Alk CN NH3 rKN roc Cr6+ CI04 


pH rDS Cl F NO::~ NO, SOd 0-PO Alk CN NH::~ rKN roc Cr6+ CIO 


pH TDS Cl F N03 NO, SOd O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH rDS Cl F NO::~ NO, SO 0-POd Alk CN NH::~ rKN TOC Cr6+ CIO 

pH rDS Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN roc Cr6+ CI04 

pH rDS Cl F NO, NO, SO O-P04 Alk CN NH::~ rKN roc Cr6+ CI04 

pH rDS Cl F N03 N02 S04 O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH rDS Cl F NO::~ NO, SO O-P04 Alk CN NH3 rKN TOC Cr6+ ClOd 

pH ros Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH ros Cl F NO::~ NO, S04 O-P04 Alk CN NH::~ rKN roc Cr6+ ClOd 

pH rDS Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN roc Cr6+ CI04 

pH ros Cl F NO::~ NO, SOd 0-PO Alk CN NH::~ rKN roc Cr6+ ClOd 

pH rDS Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN roc Cr6+ CI04 

pH ros Cl F NO::~ NO, S04 0-PO Alk CN NH3 rKN TOC Cr6+ CI04 

pH rDS Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN roc Cr6+ CI04 

pH ros Cl F NO::~ NO, S04 0-PO Alk CN NH::~ rKN roc Cr6+ CI04 

pH rDS Cl F N03 NO? SOd 0-PO Alk CN NH::~ rKN roc Cr6+ CIO 

pH ros Cl F N03 NO, S04 O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH rDS Cl F NO::~ NO, S04 0-PO Alk CN NH::~ rKN TOC Cr6+ CIO 

pH ros Cl F N03 N02 S04 O-P04 Alk CN NH3TKN TOC Cr6+ CIO 

ni-l Tn~ r.r r= 1\10. 1\10. ~() ()_p() Alk r.l\l 1\11-1. TKI\I Tnr. r.rR+ r.l() 

Comments:____________________________________ 
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LDC #: 28518C6 VALIDATION FINDINGS WORKSHEET Page:~ofL 
Field Blanks Reviewer:_Qf 

2nd Reviewer: ~ 
METHOD: lnorganics, EPA Method See Cover 
Blank units: mgiL Associated sample units: mg/L 
Sampling date: 9/19/12 Soil factor applied NA 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other: B Associated Sam 

Action Limit Identification 

Alkali 24 

Nitrate/Nitrite as N 0.146 0.146 

TDS 32 32 

Soil factor applied NA 

Field Blank I Rinsate I Other: ER Associated Sam 


Action Limit 

28.5 

0.141 0.141 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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~q;S,.DCG,
LDC#: VALIDATION FINDINGS WORKSHEET Page:~of_\_ 

Matrix Spike/Matrix Spike Duplicates Reviewer: 02___ 
2nd Reviewer: ~ 

METHOD: lnorganics, EPA Method SfQ..C~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a matrix spike analyzed for each matrix in this SDG? 9 o-liO 

Y@ N/A Were matrix spike percent recoveries (%R) within the control limits of-7§ 125? If the sample concentration exceeded the spike concentration by a factor 
of 4 or more, no action was taken. 

@N N/A Were all duplicate sample relative percent differences (RPD) _:::. 20% for water samples and _:::.35% for soil samples? 
LEVEL IV ONLY: 
Y N @ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

MS MSD 
0' ....:11. M~/M~n In M<~triv dn<~luto 0/_D, ~Pn /1 irnit"\ d.,.,n,.i<~torl "'· n ••,lifi,.<ltinn" 

\.jj(() w A\'h. ~~~~';;~-"· ~~~ \0 \~ -:5-1 LD /A {I~) 
~IAOz..--N -~.'d (qo-Llo) -C\'~ ,<t)['[OiiD\ J ~- Na a u d c.--;;. '-t )<J 

_./ 

Commenffi:___________________________________________________________________________________________________________ 
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APPENDIX F – COMMENTS AND COMMENT RESPONSES
 



 

 

 

  

P4’s Reponses to A/T comments on 2010 and 2012 Data Summary Report, Ballard, Henry, 
and Enoch Valley Mines Remedial Investigation Activities, Draft Revision 0  

- Prepared for P4 Production by MWH, dated June 12, 2013 - 

General Comments (GC) 

Comments are provided on the entire subject document, even though a DSR for Ballard was not 
specifically required per the SOW. 

GC#1:  The report should be revised to include a discussion of data gaps, consistent with direction 
in the SOW for the project. Data gap analysis is an iterative process, and the scope and level of detail 
at this stage of the project should reflect the scope of the sampling effort implemented.  More 
specifically, a data gap analysis for this DSR should include a review of DQO’s for the sampling 
activities undertaken in 2010-2012 and an assessment of whether the data collected were of adequate 
quality and are useable for their intended purpose, and whether the data collection effort revealed 
any additional questions of interest that must be resolved for the project to proceed.  If any new 
data gaps are identified, the DSR must identify additional and/or modified sampling and analysis 
activities that shall be included in modifications to the SAP. 

P4 Response:  Table 1-1 has been revised and now includes a final column discussing the data gaps 
that were filled or if additional information is warranted.  What should be recognized is this is an 
educated judgment based on our review of the data, the site conceptual model, and the risk assessment 
needs for each of the media that were sampled. 

GC#2:  One area in particular that warrants additional discussion is defining the extent of 
groundwater plumes. Without this information, the reader is left in the dark as to whether there are 
still more data needed to fill the data gaps listed in Table 1-1 or other potential data gaps that may 
now be apparent. Please discuss at least to the point where the original intent of the sampling, i.e., to 
fill a particular data gap, can be deemed sufficient.  For example, there were no exceedances of 
groundwater screening levels in direct push boreholes (BH159, -160, -161, and -172) in the 
southwest corner of Ballard Mine. Dissolved selenium concentrations from samples collected in 
2010 were as follows: 0.0409 mg/L (BH159), 0.000676 J mg/L (BH160), 0.0164 mg/L (BH161), 
and 0.0144 mg/L (BH172). Surface water exceedances for all sampled COPCs were noted at surface 
water location MST066 (Table 3-19). Thus, it does not appear that the extent of the plume has been 
defined for this area. To assist the reader, therefore, the A/T requests that Figures 2-1, 2-2, and 2-3 
be revised to show the 2010-2012 selenium concentrations at each sample location for each of the 
sampled media. If more than one sample was collected from a sample station during the period, the 
selenium concentration should be shown for each sample by date to assist with an assessment of 
potential recent data trends.  



 
 
 

 

 

 

 

 

 

 
  

P4’s Responses to A/T Comments on DSR 
June 12, 2013 
Page 2 

P4 Response:  As discussed in response to GC#1, data gaps are now evaluated in Table 1-1.  To 
address this comment, we have attached direct-push sample location maps, which provide groundwater 
selenium concentrations from those borings for Ballard and Henry Mines (Figures 3-1 and 3-3) and an 
isoconcentration contour map for groundwater samples collected from direct-push borings at the Ballard 
Mine (Figure 3-2). These direct-push boreholes were installed to help define the shallow alluvial selenium 
plume at the Ballard and Henry mines.  These maps initially were presented in the RI/FS Work Plan 
(MWH, 2011) to identify the data gaps and in the current figures, have been updated with 2010 data.  
These figures also now will be included in the revised DSR.  With the addition of the 2010 direct-push 
boreholes, the nature and extent of the two plumes on the west side of the Ballard Mine and at the Henry 
Mine are adequately defined. 

In regard to MST066, this is a surface water station that receives upstream dump seepage and does not 
represent groundwater quality at that location (i.e., it is not directly relevant to the definition of the 
groundwater plume).   

We have provided the direct-push location and groundwater isoconcentration maps because, in our 
estimation, these maps for this medium are the most important to show spatially as your comment suggests.  
A presentation of the spatial distribution of contamination in the medium is important for understanding 
the source and fate of contamination and if the related data gap has been addressed.  In contrast, the data 
gaps for the other media in 2010/2012 were not focused on similar data gaps or DQOs.  The other 
programs were routine seasonal sampling, conducted to expand the list of COPC sample (e.g., sediment 
and riparian soil sampling), or address hydrogeologic data gaps (e.g., MMW037). 

Because the Sites are so large, in order to present selenium concentration for all media and sampling events 
at each Mine, we would need to prepare from nine to 15 additional maps (depending on how the media 
were grouped).  This level of effort might be appropriate for an individual constituent, in an individual 
medium in the forthcoming RI Reports where spatial depictions assist the narrative and overall discussion 
of nature and extent of contamination, but typically aren’t prepared for a “data summary” report because 
of the size of the effort. 

In the body of the DSR, the data for each medium and event are summarized in exceedance tables and 
the complete data sets for the 2010 and 2012 sampling rounds are provided in Appendix B.  This 
information should provide sufficient detail for the A/Ts to determine if there are data gaps associated 
with the other media. At present, we have not identified additional data gaps. 

Specific Comments 

1.	 Page iii. Insert “U.S.” before “FWS” and “Fish and Wildlife Service”  

P4 Response:  The document has been revised per the comment. 

2.	 Page iii. Insert “health” after “human” in the phrase “human and ecological risk 
assessments” 



 
 
 

 

 

 

 

 
 

P4’s Responses to A/T Comments on DSR 
June 12, 2013 
Page 3 

P4 Response:  The document has been revised per the comment. 

3.	 Section 1.0, page 1, 1st paragraph, 2nd sentence. Insert “U.S.” or “United States” 
before “Fish and Wildlife Service” 

P4 Response:  The document has been revised per the comment. 

4.	 Section 2.2, page 7, 1st bullet. In describing the differences between the 2009/2010 
sampling program and the 2012 sampling program, it is stated that the sample locations 
characterized as SEGW were included under groundwater sampling program in 
2009/2010, but were included in the surface water monitoring program in 2012. Is this 
change only about where the SEGW sampling stations are addressed in the project 
documentation, or will there be a change in how the data is obtained, such as a different 
method used to obtain data, or any type of changes that should be listed?  

P4 Response: Headwater streams, seeps, and springs (Surface Expressions of Groundwater 
[SEGW]) were included in the 2012 surface water monitoring program. Sample locations characterized 
as SEGW locations originally were included under the groundwater program in the A/T-approved Final 
Revisions 2 - 2010 Groundwater Sampling and Analysis Plan (2010 Groundwater SAP; MWH, 
2010). Because the sampling methodologies for the SEGW locations are very similar to the surface water 
locations, the SEGW locations from the 2010 Groundwater SAP have been included in the list of 
surface water stations in 2012, 2013, and the long-term sampling program. 

For these SEGW stations, the primary difference in the analytes between the 2010 groundwater 
monitoring program and the 2012, 2013, and long-term surface water monitoring program is in the total 
and dissolved analyses. For the groundwater program, the total fraction for cadmium and vanadium was 
analyzed, and for the surface water program the dissolved fraction was analyzed.  These SEGW stations 
will be compared to surface water screening criteria, which are based on the dissolved fraction.  Therefore, 
analyses for cadmium and vanadium were analyzed for the dissolved fraction in 2012 and 2013. 

5.	 Section 3.1, Page 16, 1st paragraph and Table 3-1. The text states “The procedures 
utilized for development of screening levels in the P4’s RI/FS Work Plan also were used 
for the revision process (i.e. for each primary medium, preliminary screening levels are a 
combination of the most conservative of promulgated standards used in human and 
ecological risk assessment, as well as study-specific background values).” Table 3-1 does 
not reflect or use background data, consistent with recent discussion on this matter.  
Please revise the narrative to reflect the approach that background levels are not being 
used for screening purposes. In addition, the soil screening levels in Table 3-1 include 
only the human health screening levels. Please revise Table 3-1 to reflect ecological 
screening levels for soil where they are more conservative than the human health 
screening levels. 



 
 
 

  
 

 

 

P4’s Responses to A/T Comments on DSR 
June 12, 2013 
Page 4 

P4 Response: 
a. Agreed. The words “as well as study-specific background values” have been eliminated from Table 
3-1. The recently agreed to Background levels will be used in the forthcoming RI Reports for comparison 
purposes, but are not used in this document.  
b. The soil comparative values in Table 3-1 were used for discussion of the nature and extent of 
contamination in the final RI/FS Work Plan (MWH, 2011).  As discussed in the RI/FS Work 
Plan RTCs for General Comment No. 6 (dated November 11, 2010), "the screening levels tabulated in 
Table 3-1, and described in Section 3, were selected to describe the nature and extent of contamination on 
a macro level. They are not intended to be considered as risk screening criteria or as potential remediation 
goals for the Sites. Appendix C (HHERA Work Plan) includes medium-specific COPC and COPEC 
screening criteria that are based upon the lowest applicable human health and ecological screening criteria." 

However, P4 recognizes that ecological benchmarks are used for other media in Table 3-1. As a result, 
this table and other DSR tables will be revised to reflect a combination of ecological and human health 
criteria for soil focusing on the most conservative values.  Again, it is noted that the values in Table 3-1 
will be used for characterization purposes only.  Screening for the risk assessments also will rely on the 
criteria presented in Section 4 of the A/T- approved Background Levels Development Technical 
Memorandum (MWH, March 2013). 

6.	 Tables 3-2 through 3-8. There are several instances where analysis required sample 
dilutions. In some cases, the dilutions correspond with concentrations that appear to the 
elevated relative to previous results. For example, the dilution results for selenium in May 
2012 samples from alluvial well MMW017 (0.321 mg/L) and Wells Formation well 
MMW020 (0.439 mg/L) are substantially higher than previous results as indicated in the 
following graph. Please confirm that the sample results for the sample dilutions are 
correct and accurately represent the most recent detections.  
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P4 Response: The data have been validated and the concentrations confirmed including the dilutions.  
Regarding the increases in concentrations, we believe that these spikes are due to the large recharge events 
associated with winters of 2008/2009 and 2010/2011.  The increases in concentration in MMW020 
track closely with the hydrograph for that well.  This explanation will be fully presented in the Ballard RI 
Report. This concept also was discussed in the RI/FS Work Plan in regards to the 2008/2009 
response in MMW020. 

7.	 Figures 2-1, 2-2, 2-3: As feasible, use an alternative color, other than blue, to delineate 
waste rock pile locations. It would be preferred that P4 uses blue for water features only. 
In that regard, it would assist the reader if P4 would shade all sampled water features 
blue. 

P4 Response:  If you have a representative figure of what you are requesting it would be most useful in 
interpreting this comment.  The line depicting the edge of waste rock piles has been changed to black based 
on this comment. However, none of the other symbol colors have been changed.  P4 believes it is useful to 
visually separate the sample locations, using symbols and colors. 

8.	 Figure 2-2 & 2-3: Riparian sample locations are indicated for MSP20, MSP21 (Fig 2-2) 
and MSP014 (Fig 2-3), but these were also sampled for surface water. Should the symbol 
used in this figure reflect surface water sampling?  

P4 Response: Agreed. The symbols have been revised on figures 2-2 and 2-3.   

9.	 Tables. The report should include a table listing water level measurements and elevations 
collected during 2010-2012. 
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P4 Response: Tables A-3, A-5, and A-7 in Appendix A include the water level measurements for 
the groundwater samples collected.  The well elevation measuring points and static water elevations have 
been added to these tables in response to this comment. 

10. Table 3-1: The soil screening value for selenium appears to be incomplete. The EPA 
Eco-SSL values are: 0.52 (plants), 4.1 (soil invertebrates), 1.2 (avian), and 0.63 
(mammalian) mg/kg. The indicated value in the table of 390 mg/kg is for human health 
only. See also comment above. 

P4 Response: Table 3-1 has been revised per Specific Comment No. 5. 

11. Figure 2-1 and Table 3-2. The well MW15A at Ballard Mine has an increasing and high 
selenium concentration compared to other monitoring wells at the site. Similarly selenium 
concentrations are increasing and high in nearby wells MBW011 and MBW028. P4 should 
discuss the source and impacts of an increasingly high concentration of selenium at these 
monitoring wells The DSR should specify that a potentially expanding plume is present in 
this area and discuss whether this constitutes a potential data gap. 

P4 Response: We feel the DSR is not the appropriate document to conduct this evaluation.  However, 
to your point, we do not believe that variable groundwater concentrations in these near-source wells indicate 
an expanding plume.  These concentrations really have very little relationship to the leading edge of the 
plume, and given slow groundwater transport velocities and the age of this plume (possibly 50 years old) 
these concentrations may not be reflected in the downstream portions of the plume for decades.  Likely, 
what is reflected in these montoring well data are above-average snow fall years during the 2008/2009 
and/or the 2010/2011 recharge events. Given the waste rock dump conceptual model (presented in the 
RI/FS Work Plan), one would expect variable concentrations expressed in monitoring locations near the 
toes of the dumps are related to increased infiltration from above average snowmelt events.  Conversely, 
lower concentrations would be associated with below average snow years.  These changes in the near source 
locations are attenuated along the flow pathway downgradient.  We prefer to present this complete 
discussion in the Ballard Mine RI Report (and future RI reports for Henry and Enoch Valley Mines) 
and not revise the DSR with an incomplete and preliminary evaluation of these data. 

12. Figures 2-1, 2-2, and 2-3. If would be helpful to the reader if the figures showed the 
formation that each well monitors. Please revise the figure to include formation specific 
symbols for the wells. 

P4 Response: Agreed. These figures were revised to include formation specific well symbols.  

13. Appendix B-3. It is unclear why parameters for organics, volatiles and surrogates were 
included in the report (which takes up quite a bit of space) when there are no data 
reported for said parameters. It is recommended those fields be deleted for clarity and 
conciseness. 
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P4 Response: Agreed. Table B-5 in Appendix B was revised to remove the volatile and semi-volatile 
organics. 

Editorial Comments 

P4 Response: All of the following editorial comments were reviewed and revised as instructed. 

Section 1.0 page 1, 1st paragraph, line 10. Change “are” to “is.” 

Section 2.2, page 7, 3rd bullet , line 2. Change “exited” to “existed.” 

Section 2.4.1, page 12, 2nd paragraph , line 4. Change “was” to “were.” 

Section 2.4.2, page 13, 3rd paragraph of 1st bullet, line 5. Insert “were” between “protocols” and 
“outlined.” 

Section 2.4.2, page 13, 1st paragraph of 2nd bullet , line 3. Delete “An estimated” to read “Three 

to five composite . . .” 


Section 2.4.2, page 14, 1st paragraph, line 8. Change the first “was” to “were.” 


Section 2.4.2, page 14, 1st paragraph, line 9. Change the first “was” to “were.” 


Section 3.5.2, page 18, 3rd paragraph, line 3.  Change "192" to "292."
 

Section 3.5.2, page 18, 3rd paragraph, line 7.  Change "Appendices" to "Appendix." 


Table A-1. Under Specific Conductivity change from (µs/cm) to  (µS/cm) for consistency with past
 
documents. 



 
  

 
 

 
 

 
 

 
 

 
  

  

  

 
 

 
   

  
 

  
   

 
 
 

 
  

 

 

 

 

 
     

 

       

    
 

 
 

 

 
 

    
 

 

July 2, 2013 

Rachel Roskelley 
Sr. Environmental Engineer 
Monsanto Company 
Soda Springs Operations 
1853 Highway 34 
Soda Springs, Idaho 83276 

Re:  A/T approval of responses to comments on 2010 and 2012 Data Summary 

Report, Ballard, Henry, and Enoch Valley Mines Remedial Investigation Activities, 

Draft Revision 0, prepared for P4 Production by MWH (April 2013). 

Dear Ms Roskelley, 

The Agencies and Tribes (A/T) have reviewed the responses to comments on the above 
referenced deliverable submitted electronically by P4. The responses adequately 
addressed the comments that we provided.  In reviewing the responses, one of our 
reviewers noted that I had not included the following two editorial corrections in our 
compiled comments. I apologize for this oversight. 

IDEQ Comments on 

Draft 2010 AND 2012 DATA SUMMARY REPORT, 

Ballard, Enoch Valley, and Henry Mines, Remedial Investigation Activities, Revision 0 

(April 13) 

8 May 13 

Item 

No. 

Subsection Page Paragraph Line Comments 

Specific Comments 

3.5.2 18 3 3 Change “192” to “292.” 
3.5.2 18 3 7 

(last) 
Change “Appendices” to 
“Appendix.” 

Please revise the document consistent with the responses to comments, make the two 
editorial corrections noted above, and distribute the final version per the usual protocol.  
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Please contact me if you have questions.  I can be reached at 208-378-5763 or 
electronically at tomten.dave@epa.gov. 

Sincerely, 

//s// 

Dave Tomten 
Remedial Project Manager 

cc:  	 Cary Faulk, MWH (electronic version only) 
Vance Drain, MWH (electronic version only) 
Mike Rowe, IDEQ 
Mary Kaufman, FS 
Forest Service - Enoch Valley Site Record 
Sandi Fisher, US FWS (electronic version only) 
Mark Jankowski, US FWS 
Kelly Wright, Shoshone Bannock Tribes 
Susan Hanson (for the tribes) 
Talia Martin, Shoshone Bannock Tribes (electronic version only) 
Colleen O’Hara, BLM (electronic version only) 
Eldine Stevens, BIA (electronic version only) 
Bob Blaesing, BIA (electronic version only) 
Tim Mosko, CH2MHill (electronic version only) 
Charles Allbritton, EPA Records Center (electronic version only) 

mailto:tomten.dave@epa.gov


 
  

 
 

 
 

 
 

 
 

 
    

 

   

 
 

 
  

    
 

 
  

  
 

   
  

 
 
       
 
       
       
       
       
 
 

     
   
    
    
    
   

 

July 26, 2013 

Rachel Roskelley 
Sr. Environmental Engineer 
Monsanto Company 
Soda Springs Operations 
1853 Highway 34 
Soda Springs, Idaho 83276 

Re:  A/T approval of Final 2010 and 2012 Data Summary Report, Ballard, Henry, 

and Enoch Valley Mines Remedial Investigation Activities, Final Revision 0, 

prepared for P4 Production by MWH (July 2013). 

Dear Ms Roskelley, 

The Agencies and Tribes (A/T) have reviewed the above referenced deliverable 
submitted electronically by P4. The electronic version submitted adequately incorporated 
comments provided earlier, and is approved.  

Please produce and distribute the final version per the AOC (in a similar fashion as was 
done for the Background Levels Technical Memo).  

Please contact me if you have questions. I can be reached at 208-378-5763 or 
electronically at tomten.dave@epa.gov. 

Sincerely, 

//s// 

Dave Tomten 
Remedial Project Manager 

cc:  	 Cary Faulk, MWH (electronic version only) 
Vance Drain, MWH (electronic version only) 
Mike Rowe, IDEQ - Pocatello 
Mary Kaufman, FS - Pocatello 
Forest Service - Enoch Valley Site Record 
Sandi Fisher, US FWS (electronic version only) 

mailto:tomten.dave@epa.gov
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Mark Jankowski, US FWS - Chubbuck
 
Kelly Wright, Shoshone Bannock Tribes
 
Susan Hanson (for the tribes)
 
Talia Martin, Shoshone Bannock Tribes (electronic version only)
 
Colleen O’Hara, BLM (electronic version only) 
Eldine Stevens, BIA (electronic version only)
 
Bob Blaesing, BIA (electronic version only)
 
Tim Mosko, CH2MHill (electronic version only)
 
Charles Allbritton, EPA Records Center (electronic version only)
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