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REMOVAL ACTION/STORMWATER TREATMENT COMPLETION REPORT
 

NORTH BOEING FIELD,  

SEATTLE, WASHINGTON
 

“Under penalty of law, I certify that, to the best of my knowledge, after appropriate inquiries of all 

relevant persons involved in the preparation of the report, the information submitted is true, accurate, and 

complete. I am aware that there are significant penalties for submitting false or misleading information, 

including the possibility of fine and imprisonment for knowing violations.” 

Joseph A. Kalmar Landau Associates, Inc. 
Printed Name Company 

Principal 
Signature Title 

The Administrative Settlement Agreement and Order on Consent for Removal Action requires this 
certification to be signed by the person who supervised or directed the preparation of this Removal 
Action/Stormwater Treatment Completion Report. 
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1.0 INTRODUCTION 

This document presents a completion report for long-term stormwater treatment (LTST) at North 

Boeing Field (NBF).  A figure showing the vicinity of the site is provided as Figure 1. The U.S. 

Environmental Protection Agency (EPA) and Washington State Department of Ecology (Ecology) have 

been working with The Boeing Company (Boeing); the City of Seattle (City), Washington; and King 

County to eliminate sources of polychlorinated biphenyls (PCBs) in stormwater discharges to Slip 4 of 

the Lower Duwamish Waterway (LDW). On September 23, 2010, EPA issued an Action Memorandum 

for the Time-Critical Removal Action at North Boeing Field near the Slip 4 Early Action Area of the 

Lower Duwamish Waterway Superfund Site (EPA 2010).  On September 29, 2010, Boeing entered into 

an Administrative Settlement Agreement and Order on Consent for Removal Action (ASAOC) with the 

EPA (EPA and Boeing 2010).  This document is a required deliverable under the ASAOC, which requires 

that Boeing address the discharge of PCBs to the Slip 4 Early Action Area (EAA) through short-term and 

long-term stormwater treatment removal actions. The LTST system is now functional and operational, 

and consists of a chitosan-enhanced sand filtration (CESF) system that preferentially treats storm flows 

from the NBF North Lateral, while also treating storm drain base flow and a portion of all the storm flow 

that drains to the lift station and to Slip 4 (Figure 2).  

1.1 PROJECT SITE DESCRIPTION 

NBF is located east of East Marginal Way South, adjacent to the King County International 

Airport (KCIA) and the City’s Georgetown Steam Plant (GTSP). The approximate street address is 7370 

East Marginal Way South, Seattle, Washington. NBF is approximately 150 feet (ft) from the head of Slip 

4, which is an EAA at approximately River Mile 2.8 on the Duwamish Waterway within the LDW 

Superfund Site.  The location of the site is shown on Figure 1. 

1.2 PROJECT BACKGROUND 

Boeing has conducted operations at NBF since the 1940s. NBF is used for research, flight 

testing, aircraft finishing, and delivery facilities. Stormwater from NBF is collected and conveyed by 

storm drains to Slip 4 of the LDW.  In 2001, the LDW was placed on the National Priorities List 

(Superfund) pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA). In 2003, the sediments and portions of the bank in Slip 4 were identified as an EAA due to 

the presence of PCBs in the sediment.  Prior to cleanup of Slip 4, Ecology determined that ongoing 

sources of PCB discharges to Slip 4 should be controlled to reduce the likelihood of recontamination of 

the sediment following cleanup. Previous investigations at the NBF site identified the presence of PCBs 
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in solids in manholes, catch basins, and sediment traps, and in water in the NBF storm drain system, 

which discharges to Slip 4 via the KCIA Storm Drain #3 PS44 Emergency Overflow (EOF). 

As defined in the ASAOC, “stormwater” shall mean all liquids, including any particles dissolved 

therein, in the form of base flow, stormwater runoff, snow melt runoff, and surface runoff and drainage, 

as well as all solids that enter the storm drainage system. “System,” when used in the context of storm 

drainage, shall mean the combination of all manholes, catch basins, pipes, and other drainage devices and 

conveyances designed, constructed, and used for the purpose of carrying stormwater from NBF to Slip 4 

of the LDW, and the drainage basin associated with these devices and conveyances. 

The majority of PCBs discharging from NBF to Slip 4 via the NBF storm drain system were 

previously identified to be from the North Lateral portion of the storm drain (SAIC 2010a).  Under the 

ASAOC, Boeing installed a short-term stormwater treatment (STST) facility to remove PCBs from a 

large portion of the North Lateral of the NBF storm drain system prior to discharge to Slip 4 (Landau 

Associates 2010, 2011a).  The STST facility, consisting of a 500 gallon per minute (gpm)-capacity CESF 

system, was placed into continuous operation on September 15, 2010 and operation continued until the 

1,500 gpm LTST facility was installed and operating on October 28, 2011.  

During operation of the STST facility, whole water grab samples and filtered solids were 

collected at the STST facility and two ISCO automated samplers were set up downstream of the STST 

facility to monitor compliance with the Interim Goals established by the EPA for the STST facility, to 

evaluate performance of the STST facility, and to support design of the LTST facility. Compliance 

monitoring during the STST operation was performed using ISCO automated samplers to collect flow-

weighted stormwater samples. The ISCO samplers were located at MH108 and LS431.  A figure 

showing the STST sample locations and pre-LTST storm drain configuration is provided as Figure 3. In 

addition, the treatment system supplier and operator, Clear Water Services (Clear Water), analyzed whole 

water samples of the effluent for residual chitosan. 

STST whole water samples were collected from sample ports on both the influent and effluent 

lines of the treatment system for analysis of PCBs and total suspended solids (TSS).  The time of effluent 

sample was staggered from the time of influent sampling to attempt to sample the same parcel of water 

before and after treatment.  Filtered solids were collected using filter bags on both the influent and 

effluent lines and analyzed for PCBs.  When the submersible pump located in MH130A turned on, a 

portion of the flow was diverted through the filter bag, through a flow totalizer, and into the pretreatment 

tank via a dedicated flexible hose.  As the treatment system discharged treated stormwater, a portion of 

the flow was diverted through the filter bag, through a flow totalizer, and rejoined the discharge flow to 

MH130C.  The analytical methods and target reporting limits for the STST facility sampling are provided 

in Table 1a.  Summary information for the STST system includes the following: 
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•	 STST criteria in the ASAOC for in-line storm drain solids discharged to Slip 4 were to be 
below 10 milligrams per liter (mg/L) as a daily maximum concentration and 5 mg/L as an 
average monthly concentration.  In addition, PCB criterion for the whole water aquatic life
marine/chronic water quality standard was established as 0.03 micrograms per liter (µg/L) 
following completion of the Slip 4 Salinity Study (AMEC Geomatrix 2011). 

•	 Whole water influent and effluent grab samples were analyzed by Analytical Resources, Inc. 
(ARI) for PCBs using EPA Method 8082 and for TSS using EPA Method 2540. 

•	 Filtered solids influent and effluent samples were analyzed by ARI for PCBs using EPA 
Method 8082. 

•	 Whole water influent and effluent grab samples and filtered solids influent and effluent 
samples were also analyzed for other parameters including metals (arsenic, cadmium, 
chromium, copper, lead, mercury, silver, and zinc); polycyclic aromatic hydrocarbons 
(PAHs); total organic carbon (TOC); and other conventional parameters following an 
Ecology sampling and analysis plan (SAP) and addenda (SAIC 2009, 2010b, 2010c). 

•	 For the full duration of operation (September 15, 2010 through October 28, 2011), the system 
treated and discharged approximately 34.9 million gallons of stormwater, influent 
concentrations of TSS ranged from 3.0 to 63.2 mg/L with a mean of approximately 
11.3 mg/L, and effluent concentrations of TSS were not detected above 1.5 mg/L.  The full 
tabular summary of the data set for TSS and PCBs measured in STST influent and effluent is 
available in the November 2011 Progress Report (Landau Associates 2011b). 

•	 For PCBs, Aroclor 1254 was the predominant detected Aroclor, with Aroclor 1260 being 
detected in only 5 of the 66 STST influent samples (including duplicate samples). The 
concentration range of total PCBs in influent was from non-detect (at a typical reporting limit 
of 0.010 μg/L) to 0.330 μg/L. The concentration range of total PCBs in effluent was from 
non-detect (at a typical reporting limit of 0.010 μg/L) to 0.022 μg/L.  N o detected 
concentrations of total PCBs exceeded the marine chronic water quality criterion of 
0.030 μg/L in treated STST effluent. 

•	 Total amount of solids removed from stormwater and collected within the storage tanks of the 
treatment system during the full STST operation period was approximately 32.2 tons, of 
which 22.7 tons of material was sent to Columbia Ridge for disposal and approximately 
9.5 tons of material is pending disposal at Roosevelt Landfill. 

Compliance with the Action Memorandum (EPA 2010) requirement that “In-line storm drain 

solids discharged to Slip 4 must be below 100 parts per billion (ppb) dry weight total PCBs” was 

discussed in an analysis of All Known, Available, and Reasonable Methods of Prevention, Control, and 

Treatment (AKART) that evaluated stormwater treatment alternatives.  In that AKART Analysis Report 

(Geosyntec Consultants 2011a), it was described how the EPA interim goal of 100 ppb PCBs in solids 

was not a reasonable or technically achievable goal. As an alternative to the PCB solids interim goal and 

the SAIC sediment recontamination model, a memorandum was prepared (Jones et al. 2011) for EPA that 

documented the development of a new mass load-based interim goal that is expected to prevent 

recontamination of Slip 4 sediments.  That analysis, using conservative assumptions, resulted in the 

development of a flow-weighted average annual concentration (FWAAC) for total PCBs in water of 
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0.018 μg/L. A more complete summary of the alternative solids interim goal, and how it will be 

computed, is provided in the SAP (Landau Associates 2012). 

The STST facility demonstrated that CESF was very effective at reducing the mass of TSS and 

PCBs in stormwater. Therefore, the LTST facility was designed around a similar CESF system, although 

significantly larger in footprint and capacity. Greater detail on the design of the LTST facility can be 

found in the 100% Design Report, Long-Term Stormwater Treatment (Landau Associates 2011c), and is 

summarized below. 

Operation of the LTST facility officially began on October 28, 2011.  Monitoring, as described in 

the final Sampling and Analysis Plan, Long-Term Stormwater Treatment (Landau Associates 2012) is 

ongoing at the LTST facility, the point of compliance where stormwater discharges from NBF to Slip 4, 

and at other locations throughout the NBF site. Revisions were made to the final SAP to incorporate 

changes to the EPA Interim Goals for solids. 

1.3 TREATMENT SYSTEM SIZING 

The entire NBF drainage basin area is approximately 303 acres.  NBF stormwater drainage basins 

are shown on Figure 2.  Because of the very large drainage area, it is not feasible to treat all stormwater 

runoff from all storm events. An evaluation of PCB load reductions at various treatment system flow 

rates was performed in preparation of the LTST pre-design technical memorandum (Geosyntec 

Consultants and Landau Associates 2011). Based on this evaluation, Boeing and EPA agreed on an 

acceptable design basis of 1,500 gpm. 

A 1,500 gpm CESF system, including a minimum 500 gpm pump capacity at MH130A, is 

anticipated to achieve a long-term average volume capture at the lift station (LS431) of 81 percent of 

runoff from only onsite drainage, and 59 percent of runoff from combined onsite and offsite drainage 

basins. A portion of storm flows from other laterals, all of which are routed to the Lift Station Inlet Vault 

(LSIV) and commingled, will also be treated subject to available capacity in the LTST system. The 

LTST system operates at full capacity (1,500 gpm) whenever sufficient stormwater is present. 

As described in the LTST Removal Action Work Plan (RAWP) and RAWP Addendum 

(Geosyntec Consultants 2011b,c), the 1,500 gpm LTST system is predicted to achieve a total PCB load 

reduction of approximately 73 percent annually [or approximately 96 percent in dry weather, reduced 

from 6.7 to 0.24 grams per year (g/yr), and approximately 68 percent in wet weather, reduced from 32 to 

10.4 g/yr].  It was also estimated that the LTST system will comply with the Interim Goal for water 

approximately 96 percent of the time during a “typical” year (or 100 percent of dry days and 90 percent of 

wet days per year) based on rough estimates using limited available water and filtered solids dry and wet 

weather monitoring data. The long-term Interim Goal outlined in the ASAOC statement of work (SOW) 
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for PCBs in water for Aquatic Life – Marine/Chronic is 0.030 μg/L (EPA 2011a, EPA and Boeing 2010). 

More information on treatment goals may be found in Section 2.2. 

1.4 TREATMENT SYSTEM DESIGN 

The CESF treatment process starts by settling out coarse solids in an aboveground settling/storage 

tank, then the coagulated solids [via chitosan acetate dosage (less than one part per million {ppm} of 

chitosan acetate solution containing the natural biopolymer chitin)] settle out in additional aboveground 

settling/storage tanks, and, finally, sand filtration (through a bank of sand filter units) removes the 

remaining coagulated solids.  The sand filter units are automated to perform sequential backflushing to 

maintain the necessary system treatment capacity and associated TSS and PCB removal efficiency. This 

approach has proven effective for removing PCBs in water using the NBF STST system. 

The main components of the 1,500 gpm-sized system are one inlet weir/settling tank and one 

backflush solids settling tank (each approximately 17,800-gallon capacity); three storage tanks (each 

approximately 21,000-gallon capacity); three sand filter systems each consisting of four individual 

54-inch diameter sand filter vessels; and a control system housed within a metal storage container. The 

1,500 gpm LTST system was designed to fit within an approximately 7,000 square foot (sf) area adjacent 

to and south of LS431. The as-built condition of the treatment system equipment is shown on the record 

drawings in Appendix A. 

Each of the three independent sand filter systems is sized to treat a design flow rate of 500 gpm, 

with filtration capacity of up to 700 gpm for temporary processing of backflush water or treated 

stormwater that is recirculated for additional treatment. One sand filter system is made up of four vessels 

containing media consisting of gravel, garnet, and sand. The sand filter media does not contain granular 

activated carbon (GAC).  Having three independent sand filter systems allows portions of the treatment 

system to operate more continuously during low-flow conditions, keeps the size of the system 

components to within a range that avoids larger special-order equipment, allows more flexibility in 

maintenance (ability to take one of the systems off-line for periodic maintenance), and allows for 

potential downsizing of the system in the future. 

The sand filter backflush water discharges to the backflush settling tank.  Backflushing is 

automated and sequenced to backflush one vessel at a time, which minimizes backflush flow rates. With 

a design backflush flow rate of only 239 gpm, there is a relatively long hydraulic retention time in the 

backflush tank that allows for very effective settling of backflushed solids.  Calculations for sizing and 

selection of tanks, pumps, and pipe diameters were provided in the 100% Design Report (Landau 

Associates 2011c). 
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1.4.1 STORMWATER COLLECTION PUMP OPERATION AND CONTROL 

Stormwater is pumped from MH130A (which drains a portion of the onsite North Lateral) 

directly into the inlet weir tank of the LTST system for treatment.  The route of the 8-inch diameter high 

density polyethylene (HDPE) stormwater conveyance pipe from MH130A to the LTST system is shown 

on the civil design drawings in Appendix B.  The civil design engineer for the new storm drain 

conveyance piping, URS, estimated that the design piping route, along with the existing submersible 

pump, should allow continued stormwater pumping from MH130A at a design flow rate of 500 gpm. 

The remaining LTST capacity (after treating the flows from MH130A) is utilized by pumping 

available base and stormwater flow from the LSIV. The LTST system operates at full capacity 

(1,500 gpm) whenever sufficient stormwater is present. 

A submersible pump is installed in the LSIV. This inlet vault is referred to as OWS421 in Boeing 

storm drain drawings and in some prior LTST documents.  This inlet vault structure is not a baffled 

oil/water separator as might be inferred by its reference number.  The inlet weir tank of the LTST system, 

however, is designed with underflow and overflow baffles to help remove debris and contain floating 

fuel/oil if spilled fuel/oil were to reach the LSIV and was pumped into the LTST system prior to 

discovery of the spill. 

Typically, significant quantities of solids do not collect in the LSIV due to the turbulence 

generated by incoming stormwater and the activation of the large 50 horsepower (hp) King County lift 

station pumps; however, heavier sand particles may accumulate in the corners and near the sides of the lift 

station sump where turbulence is lower. The new pump in LSIV is not anticipated to significantly alter 

the accumulation of solids in the LSIV.  The initial transfer pump (pre-treatment pump, P-301) is 

designed to pass up to 7/8-inch solids, and the inlet weir tank allows settling of solids that size or larger. 

The inlet flow meter is an electromagnetic flow meter, which does not have a turbine wheel or paddle 

wheel to catch solids or debris. A basket strainer is installed in the outlet pipe of the weir tank to reduce 

the size of debris that can reach the pre-treatment pump (As-Built Drawing M502, Appendix A).  This 

allows greater assurance of pump protection against neutrally buoyant debris that might pass through the 

inlet weir tank and otherwise become caught in the primary transfer pump. 

Currently, all stormwater from the four main NBF storm drain laterals and King County reroute 

storm line (with the exception of water pumped from MH130A) mixes together in the LSIV and is 

pumped to the LTST system (at a flow rate up to the 1,500 gpm treatment capacity of the LTST system).  

The aboveground inlet weir tank and three storage tanks have water level sensors that are used to adjust 

pump operation through a programmable logic controller (PLC).  Flow rate data from the inlet flow 

meters are monitored and the LSIV submersible pump can be deactivated or its motor slowed down by 

the variable frequency drive (VFD).  In doing this, normal system controls will act to prevent a tank 
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overflow event. As an additional safety device, high water level switches are installed at the inlet weir 

tank and the three connected storage tanks to shut down the lift station submersible pump and/or the pre

treatment pump until the tank levels are back within the normal operational range.  In addition, a tank 

high level overflow pipe is installed on the inlet weir tank and one of the three connected storage tanks 

that connect and drains to MH443, which is upstream of the LSIV (As-Built Drawing M502, 

Appendix A). The overflow piping is sized to allow overflow of more than the 500 gpm flow rate from 

the MH130A pump (which is not directly controlled by the main LTST control unit). 

The new LSIV submersible pump is set to produce the full design flow rate of 1,500 gpm at a 

level below which any of the four 50-hp King County pumps activate based on readings from the pressure 

transducer mounted in the LSIV (see Drawing K501 in Appendix A). The new LSIV submersible pump 

is set to turn off at a level that is just above the manufacturer’s minimum recommended submergence 

depth in order to avoid motor overheating or dry run conditions. 

1.4.2 LTST SYSTEM INSTRUMENTATION AND CONTROLS 

Design of the LTST system includes associated instrumentation and controls to monitor and 

record relevant data and to control the pumps, valves, and filters. Instrumentation is used to conduct the 

following monitoring and control functions: 

•	 Real-time monitoring of water levels is performed at the lift station inlet vault using a 
pressure transducer and at the inlet weir settling tank and the set of three storage tanks using 
ultrasonic sensors. 

•	 Inlet stormwater flow rate and total flow for both MH130A and LSIV are monitored by real-
time monitoring and a data recording system.  The mounting locations of the flow meter 
displays are above ground and amongst the electrical panels mounted to the back of the 
LS431 building (east side of the building). 

•	 With real time monitoring of water levels and flow rates, the three system PLCs turn the 
LSIV pump on and off, as appropriate, and control flow rates using VFDs to pump and treat 
up to the full design flow rate of 1,500 gpm when flows are available and when the pump at 
MH130A is not operating.  At the same time, the VFDs are controlled to avoid overfilling 
either the inlet weir tank or the three connected storage tanks.  When the pump in MH130A is 
providing 500 gpm to the treatment system, the LSIV pump will provide up to 1,000 gpm to 
meet the full design flow rate of 1,500 gpm, if sufficient water is available in the LSIV. 
Recirculated (re-treated) flow volume, discharge flow rate, and total discharge flow volume is 
monitored by the data recording system. 

•	 Backflushing of sand filters is triggered based on maximum time interval and differential 
pressure rise. PLCs control backflushing and allow only one of the three sand filter systems 
to backflush at a time. This helps to minimize spikes in treatment system flow rate above the 
239 gpm design backflushing flow rate per vessel.  The duration of backflushing is adjustable 
based on the amount and quality of suspended solids encountered. 

•	 Continuous monitoring and recording of influent and effluent turbidity (which correlates to 
TSS and, thereby, also to PCB concentration) is provided.  Automated recirculation is 
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triggered if filtered stormwater exceeds a selected turbidity setpoint. The initial control 
setpoint has been set at 5 nephelometric turbidity units (NTUs). 

•	 Monitoring and recording of effluent pH is provided. The NBF facility is covered under the 
Industrial Stormwater General Permit issued by Ecology, which establishes a pH benchmark 
range of 5 to 9 standard units.  Data from the previous STST CESF system has indicated that 
influent and effluent pH levels are consistently within that range.  Therefore, there are no 
automatic shutdowns of the LTST system that are triggered by the pH measurements. 

•	 Remote calling/texting alerts operation personnel of any abnormal conditions including long 
periods in recirculation mode, abnormally high effluent turbidity, pH outside the range of 5.5 
to 8.5, high tank water levels that are not corrected within an allowable time, and evidence of 
pump failure. 

•	 The LTST system includes four independent PLC-controlled chitosan metering pumps. 
Static mixers are provided in the lines just downstream of the chitosan injection points in 
order to thoroughly mix the chitosan into the stormwater. 

•	 The three PLCs are programmed to conduct alternating starts of the pumps for each sand 
filter system.  The alternating starts allow the sand filters to balance their operational hours. 

•	 Solids sampling filtering assemblies, constructed of steel and containing 1-micron nominal 
rated filter bag elements, are connected into the piping at the MH130A influent line, the LSIV 
influent line, and the LTST system effluent line. Also, downstream of each filter assembly is 
a flow totalizer, which records the total filtered volume of stormwater. 

The LTST system, including instrumentation and controls, was installed generally as planned and 

as described in the 100% Design Report (Landau Associates 2011c).  Minor system modifications are 

noted below in Section 3.0. 

1.4.3 INCORPORATION OF EPA GREEN REMEDIATION POLICY 

Consistent with the EPA Region 10 “Clean and Green Policy” to enhance the environmental 

benefits and sustainability of federal remediation programs at Superfund sites, Boeing incorporated green 

technologies into the LTST system design and construction planning.  As noted in the “Clean and Green 

Policy,” Region 10 intends to measure the cost differentials and environmental benefits associated with 

implementing their policy. To support this effort, a summary of all actions implemented consistent with 

the “Clean and Green Policy” is provided in Section 3.5. 

1.4.4 SYSTEM RELIABILITY AND DISCHARGE WATER QUALITY 

The LTST system is designed to provide reliable operation and to have minimal downtime. With 

automated remote notification of alarm conditions, it is expected that any problems can be quickly 

addressed. The lessons learned during the previous STST startup were incorporated into the LTST 

system to minimize operational problems.   

3/23/12 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Boeing_NBF_Landau_032312_Revised Completion Rpt.docx LANDAU ASSOCIATES 

1-8
 



 

    
 

    

 

   

  

  

    

 

  

   

    

  

 

   

     

          

  

    

 

 

  

 

     

        

  

 

 

  

            

 

 

    

     

  

To address the unlikely event of pump failure, the LTST system supplier and operator, Clear 

Water, typically has spare pumps available and a full range of pumps are available through local rental 

companies.  With the remote notification from the LTST system alarms and the available rental fleet of 

pumps, the system downtime following an unlikely pump failure should be minimal.  Clear Water also 

maintains spares of all their general CESF process equipment (e.g., chitosan metering pumps, turbidity 

meters, valves, instrumentation). Therefore, system operational repairs that may be required can 

generally occur within 12 hours.  The goal for operation of the LTST system is to achieve no more than 

3 percent downtime on an annual basis. 

The SAP for LTST operation has been prepared to monitor the effectiveness of stormwater 

treatment and to monitor the quality of stormwater discharged to Slip 4 (Landau Associates 2012). A 

summary of the sampling to be performed for the LTST system is provided in Table 1b. 

1.5 OTHER EVALUATIONS AND DOCUMENTS 

Boeing has conducted additional evaluations related to stormwater treatment at NBF and has 

prepared documents for submittal to EPA that are outside of the specific ASAOC SOW items.  A full 

listing of the document submittals required by the ASAOC is provided in Table 2, and select additional 

documents are also listed in Table 2.  It should be noted that the ASAOC SOW required submittal of a 

Monitoring Plan for Water and Solids in Influent and Treated Effluent.  EPA determined that this work 

was duplicative of work covered in Task 3A (such as the SAP and the operation and maintenance 

manual); thus, no documents with this specific title were prepared pursuant to Task 3C. 

Boeing has also continued to provide EPA with monthly progress reports starting in October 2010 

(following the signing of the ASAOC by Boeing and EPA).  These monthly reports have chronicled all 

significant project activities; Boeing plans to continue submittal of these progress reports to EPA through 

the end of 2012. The additional evaluations and project documents have been described in the monthly 

reports.  Additional documents not specifically called out in the ASAOC have included bed load sampling 

and biofilter media bed pilot study testing. 

1.5.1 BED LOAD SAMPLING 

Bed load sampling was required under the terms of the ASAOC. The goal of bed load sampling 

was to collect solids that are transported along the bottom of the storm drain system piping and may not 

be readily sampled by other previously employed sampling techniques in the storm drain system (such as 

sediment trap sampling, in-line solids filtration, and flow-weighted auto-composite water sampling). Bed 

load materials have particle sizes or a density that do not normally allow movement far above or for long 

distances out of contact with the bed at the bottom of the storm drain pipe. The results from the bed load 
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samplers deployed from March through May 2011 (Landau Associates 2011d), and in follow-up bed load 

sampling conducted June through July 2011, indicate that the sediment trap and filtered solids samples are 

adequate to evaluate PCB concentrations in solids in the storm drain system.  Solids that travel as bed 

load within the storm drain system did not appear to have significantly higher concentrations than 

samples collected in sediment traps or as filtered solids. 

1.5.2 MEDIA BED PILOT STUDY 

One of the potential stormwater treatment technologies considered and evaluated for LTST was 

the use of a biofilter treatment system that uses a mix of media that would act to filter out PCBs from 

stormwater. It was later determined that there was not adequate time to test and design a biofilter media 

bed system given the schedule required by the ASAOC. There is still potential interest in evaluating the 

effectiveness of such a system in the event additional stormwater treatment may be needed at NBF or to 

determine if it could be effectively integrated as part of the LTST. Therefore, a final biofilter media pilot 

study memorandum was prepared and submitted to EPA (Geosyntec Consultants 2011d), which 

incorporated comments provided by EPA on a previous draft memorandum regarding procedures for a 

media bed pilot study.  A plan for monitoring the media bed pilot study has been incorporated into the 

sampling and analysis plan for LTST (Landau Associates 2012). 
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2.0 PERFORMANCE STANDARDS AND CLEANUP GOALS 

LTST system performance standards were developed during the design process (including the 

60% and 90% design report submittals) and final performance standards are summarized in the 100% 

Design Report (Landau Associates 2011c).  Treatment goals for LTST were listed in the ASAOC for PCB 

concentrations in both whole water and in solids discharged in stormwater. The treatment goal for PCBs 

in solids has been actively reviewed and redeveloped with EPA.  LTST system performance standards 

and cleanup goals are described in more detail in the following sections. 

2.1 LTST SYSTEM PERFORMANCE STANDARDS 

As described in the 100% Design report, the design basis and performance standards for the 

LTST system include: 

•	 The LTST system was constructed adjacent to and south of King County LS431.  The system 
treats all dry weather base flows from the LSIV and from MH130A (which collects a portion 
of onsite North Lateral drainage) and preferentially treats wet weather storm flows from 
MH130A and, as capacity allows, additional flows from the LSIV (sometimes referred to in 
prior LTST documents as OWS421, based on Boeing’s identification number).  The LTST 
system was designed to capture and treat approximately 91 percent of onsite storm flows to 
MH130A (12.8 acres) and 100 percent of onsite and offsite dry weather base flows to the 
LSIV (approximately 106 acres onsite plus approximately 191 acres offsite). Additional 
treatment of low storm flows at the LSIV is provided as capacity is available. The system is 
set to operate at full capacity (1,500 gpm) whenever sufficient stormwater is present. 

•	 The submersible pump at MH130A (initially used for the STST System) is connected to a 
new force main and routes base and wet weather storm flows from MH130A directly to the 
LTST system.  When the LTST system has capacity beyond that which is required to treat the 
flows from MH130A, additional storm flows from the LSIV will be pumped to the system. 

•	 Offsite stormwater that formerly drained to the North Lateral (41.1 acres of King County 
drainage) was rerouted at a storm drain manhole (54-inch diameter) that is located 16 ft 
upstream of MH178.  The rerouted line goes through NBF and terminates at SDMH421, 
which is upstream of the LSIV.  The reroute minimizes overflow bypass at MH130A and 
allows preferential capture and treatment of onsite North Lateral storm flows.  The reroute 
also allows some treatment of offsite North Lateral flows (as well as other laterals) at the 
LSIV when capacity allows. 

•	 Dry weather base flows from onsite and offsite laterals discharging to the LSIV are pumped 
to the LTST system. 

•	 All treated flows from the LTST system are discharged to the Lift Station outlet structure, 
located downstream of the LSIV and the King County Lift Station pumps. 

NBF onsite and offsite drainage basins that drain to the LSIV and are treated by the LTST 

system, up to its maximum 1,500 gpm, are shown on Figure 2. The boundary of the specific drainage 

basin that drains to MH130A and is preferentially treated at the LTST system is also shown on Figure 2.  
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Record drawings prepared by Landau Associates showing the as-built state of the LTST system are 

provided in Appendix A.  Record drawings prepared by URS Corporation showing the as-built state of 

the storm drain reroute and are provided in Appendix B. 

2.2	 LTST TREATMENT GOALS 

Interim Goals for the LTST facility were set by EPA in the ASAOC as follows: 

•	 Water discharged to Slip 4 must be below the Aquatic Life – Marine/Chronic water quality 
standard of 0.030 μg/L total PCBs. Boeing conducted (AMEC Geomatrix Inc. 2011) and 
EPA approved (EPA 2011a) a salinity study in Slip 4 that demonstrates that the use of the 
Marine/Chronic water quality standard for total PCBs is appropriate. 

•	 In-line storm drain solids discharged to Slip 4 must be below 100 ppb dry weight total PCBs. 
This interim goal shall be used as a point of departure in considering whether the long-term 
interim goal for in-line storm drain solids discharged to Slip 4 should be modified in 
accordance with the AKART. 

An analysis of AKART was prepared to present the evaluation of stormwater treatment 

alternatives. The AKART Analysis Report (Geosyntec Consultants 2011a) it was describes how the EPA 

interim goal of solids (100 ppb dry weight total PCBs) was not a reasonable or technically achievable 

goal.  Therefore, Boeing brought a Stormwater Expert Panel (Panel), jointly with Geosyntec Consultants, 

into the project to evaluate an alternative to the interim goal for solids that would be protective of Slip 4 

sediment from recontamination.  The expert Panel members consist of Jon Jones, P.E., of Wright Water 

Engineers; Dr. Michael Stenstrom from UCLA; and Dr. Robert Pitt from the University of Alabama. The 

Panel conducted an analysis of the methodology used and proposed a seven-step approach to estimate a 

site-specific mass load-based interim goal in a memorandum to EPA (Jones et al. 2011). The approach 

included: 

•	 The anticipated post-LTST loading of solids and associated PCBs from NBF to Slip 4 was 
estimated based on existing available monitoring data and calibrated hydrologic model 
output, assuming steady-state (average) conditions for NBF storm drain base flows and storm 
flows (both treated and bypassed). 

•	 The effect of varying settling distances in Slip 4 for different sized particles can be accounted 
for by inclusion of percentage (by mass) of solids settling in Slip 4 as a parameter. 

•	 A mass balance of PCB solids depositing in Slip 4 over the course of a year fully mixed in 
10 cm of clean sand cap (to protect the benthos) was computed. 

•	 A time series plot of average surface sediment PCB concentrations in Slip 4 over a 50-year 
period was developed. 

•	 Computed Slip 4 average surface sediment PCB concentrations were then compared with the 
Washington Sediment Management Standards (SMS) sediment quality standards (SQS).  The 
SQS is 12 milligrams per kilogram (mg/kg) organic carbon normalized; the dry weight 
criteria considered by Ecology to be equivalent to the SQS is 130 micrograms per kilogram 
(µg/kg) total PCBs (1.08% TOC).  Using the time series plots, the number of years until the 
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State standard 130 µg/kg dry weight sediment criteria would be exceeded was determined for 
a number of different scenarios. 

•	 Use of the time series plots and estimates of the mass of solids that would exit Slip 4 based on 
particle size to establish an allowable average annual total filterable PCBs mass load (grams 
per year), such that State dry weight criteria is not exceeded within 50 years. 

•	 In order to avoid exceedances of this average annual PCB load during above-average rainfall 
years, this load was divided by average annual runoff volume to compute a mass load-based 
allowable concentration (μg/L total filterable PCBs). For compliance assessment purposes, 
this interim goal can be compared annually with a volume-weighted average of the lift station 
discharge concentrations. 

The recommended alternative interim goal presented in a subsequent memorandum, Amended 

Monitoring Approach Recommendations for North Boeing Field Long-Term Stormwater Treatment 

System (Jones et. al. 2012) is as follows: 

•	 A FWAAC for total PCBs in water of 0.018 µg/L. 

EPA approved the amended monitoring approach for the alternative solids interim goal in a letter 

dated January 19, 2012 (EPA 2012).  Monitoring has been conducted since LTST operation began to 

provide data that can be compared to the water interim goal of 0.030 μg/L PCBs and the alternative solids 

interim goal of a yearly average of 0.018 μg/L PCBs in water. 

These interim goals are to be met at the Point of Compliance (POC), also referred to as LS431, 

which is shown on the Updated Storm Drain System and LTST Sampling Locations (Figure 4). 
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3.0 TREATMENT SYSTEM CONSTRUCTION ACTIVITIES 

Construction activities for the LTST system can be generally described as either relating to the 

conveyance of stormwater, or the treatment of stormwater.  Glacier Environmental Services Inc. (Glacier) 

was contracted by Boeing to complete the elements of the project relating generally to the conveyance 

system and Clear Water was contracted to construct the treatment system. Glacier also constructed 

foundations for the treatment system tanks and equipment, and provided utility connections to the LTST 

system. A listing of Boeing’s consultants and contractors who have performed a significant role in the 

work under the ASAOC is provided in Table 3. 

The layout of the stormwater conveyance piping and the location of the LTST system are 

presented on Figure 5. The record drawings reflecting as-built conditions of the LTST system are 

included as Appendix A to this report, and provide details of CESF system equipment layout, piping, 

valves, and fittings.  The record drawings showing the as-built conditions of the belowground stormwater 

conveyance system are provided in Appendix B. 

3.1 CONVEYANCE SYSTEM CONSTRUCTION ACTIVITIES 

Construction of the conveyance system was completed in general accordance with design 

documents prepared by Boeing and approved by EPA.  When any notable deviations from the approved 

construction design documents were necessary, the issues were discussed between Boeing and EPA 

during construction.  The modifications include adjustments to pipe materials selection and adjustments 

to the proposed alignment of stormwater conveyance piping to avoid conflicts with existing buried 

utilities. These changes relate to slight modifications in construction or materials, but do not have a 

significant impact on the overall design and do not impact the anticipated efficacy of the treatment 

system. 

Construction activities for the conveyance system began in June 2011 and were completed in late 

October 2011.  The alignments of the new storm drain lines that were constructed for LTST are shown on 

Figure 5.  Conveyance system upgrades completed for this project include the following: 

•	 Installation of approximately 2,000 linear feet (LF) of 24-inch diameter polyvinyl chloride 
(PVC) pipe to convey stormwater collected offsite to the LTST system. 

•	 Installation of approximately 1,320 LF of 8-inch-diameter HDPE forcemain and 2-inch
diameter PVC electrical conduit to convey stormwater and facilitate future controls or 
electrical wiring to run from MH-130A to the LTST system.  

•	 Installation of approximately 730 LF of 6-inch-diameter HDPE to facilitate future pilot 
studies for stormwater treatment. 

As part of the final steps of the conveyance system, Boeing’s site services contractor, PSC, 

performed the cleanout of the newly completed King County bypass storm drain. As that cleanout work 
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was finishing on October 26, Glacier cut into the old 24-inch line near the GTSP, just upstream of 

MH178, to connect the new bypass line. On that day, the segment of the old 24-inch north lateral storm 

drain just upstream of MH178 to the new bypass connection point was temporarily plugged with a 

pneumatic plug, and the new King County bypass line was operational.  The following week Glacier 

permanently grout-sealed the old 24-inch line between the new connection point and MH178. 

3.1.1 EARTHWORK 

Glacier installed the three new groundwater conveyance system upgrades described above into 

the subsurface along the alignments presented on Figure 5.  The earthwork activities included pavement 

preparation, trench excavation and temporary shoring, preparation of pipe bedding, installation of the 

piping, placement and compaction of backfill materials, and repaving the surface to match the 

surrounding area. 

Several preparatory tasks were completed prior to excavating the utility trenches. These included 

cutting and removing the pavement within the trench alignment and installing a construction dewatering 

system to lower the groundwater level where excavation was anticipated to be below static groundwater 

levels. The contractors cut the pavement along the alignment with a saw cutter, removed the pavement 

where the trench was to be excavated, and exported the pavement for recycling.  Glacier exported 

approximately 585 cubic yards of asphalt and 129 cubic yards of concrete to local recycling facilities. 

The deepest excavations were in locations where manholes were installed, and where burial depth was 

greater to maintain the slope of 0.1 percent specified to facilitate gravity flow of the 24-inch-diameter 

PVC pipe.  Because the 24-inch-diameter PVC pipe conveys water by gravity, it slopes down from its 

origin in the parking lot west of the GTSP to where it connects at the LTST system.  Although existing 

site topography provides some vertical relief toward the LTST system, a deepening trench excavation 

depth, reaching a maximum of approximately 10 ft below ground surface (BGS) was required in areas 

near the terminal end of that conveyance.  Details of the construction dewatering system are provided in 

Section 3.1.3. 

After the pavement was removed and the groundwater level lowered to facilitate excavation in 

unsaturated soil, Glacier began installation of the conveyance piping.  Excavation and pipe installation 

were conducted at various locations along the piping alignment at various times depending on conditions 

encountered such as unknown utilities, road crossings, groundwater, etc.  Glacier used trench shoring 

boxes to keep the excavations open during excavation and pipe installation.  The shoring boxes were 

removed during the backfilling process. Backfilling and compaction were performed in accordance with 

design specifications and were verified by Mayes Testing Engineers Inc. In general, trenches were 

completed from bottom to top as follows: pipe zone bedding (4 inches below the pipe to 6 inches above 
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the pipe); gravel borrow (above the bedding up to 12 inches below final grade); 6 inches of crushed 

surfacing base coarse; 2 inches of crushed surfacing top course; and 4 inches of hot mix asphalt (HMA) 

1/2 class PG 64-22. Backfill material was furnished to Washington State Department of Transportation 

(WSDOT) specifications and compacted to 95 percent of the maximum density.  The pavement surface 

was graded and compacted to match the surrounding areas. 

In the portion of the alignment between the LTST system and approximately 730 linear ft along 

the alignment to the north, all three conveyance pipes and the 2-inch electrical conduit were installed in 

the same trench.  Heading northeast along the alignment, near building 3-352, Glacier installed a utility 

vault and terminated the 6-inch HDPE spare for future use in pilot studies for stormwater treatment. 

Farther north along the alignment, between Building 3-324 and the power substation just west of that 

building, the 8-inch HDPE force-main and 2-inch electrical conduit branch off of the main trench 

alignment and head east toward manhole MH-130A.  Between this branch location and the parking lot 

west of the GTSP (to just upstream of MH178 in the North Lateral), the 24-inch-diameter PVC pipe is the 

only pipe installed in the trench.    

The alignment described in design documents was followed with some modifications to routing 

when buried utilities were encountered.  The most significant modification was for the 8-inch force-main 

routing stormwater from MH130A to the treatment system.  The alignment was modified based on 

encountering buried electrical utilities, and the altered alignment can be seen on Drawings C295 and 

C301 in Appendix B. The modification does not affect the functionality of the system.  Additionally, the 

original design specified the 24-inch diameter pipe to be HDPE.  Because of the need to install more 

buried pipe bends than was anticipated during design (and the relative ease of installing PVC pipe bends 

in the trench versus thermally fused HDPE connections), Boeing requested approval from EPA to use 

PVC pipe. This request was approved prior to construction. 

3.1.2 SOIL MANAGEMENT 

The soil excavated during installation of the stormwater conveyances was temporarily staged 

onsite pending determination of whether it could be reused for backfill material, or would be exported for 

offsite disposal. Twenty individual stockpiles were generated and evaluated for geotechnical and 

environmental parameters.  Mayes Testing Engineers Inc. performed geotechnical screening including 

proctor tests to evaluate whether the excavated soil would be likely to meet backfill requirements. 

Additionally, although the alignment was not excavated through areas where contamination was 

anticipated, Boeing contracted Landau Associates to collect composite soil samples from each soil 

stockpile for analysis for the presence of contamination and to help determine suitability for potential 

reuse onsite.  
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Stockpiles were sampled for the presence of petroleum hydrocarbons in the gasoline-, diesel-, and 

oil-range by NWTPH-G and NWTPH-Dx; for PCBs by EPA Method SW8082; and for metals (arsenic, 

cadmium, chromium, lead, and mercury) by EPA Method 6010B and 7471A (for mercury).  Boeing 

evaluated the results and conservatively identified stockpiles acceptable for reuse.  The analytical results 

of environmental soil screening are summarized in Table C-1 of Appendix C. The full set of laboratory 

analytical reports is also included in Appendix C. As indicated in Table C-1, approximately 1,050 cubic 

yards (approximately 1,785 tons) of the 3,455 cubic yards excavated was reused onsite for backfill. EPA 

approved offsite disposal of soil at Columbia Ridge Landfill in Arlington, Oregon [Resource 

Conservation and Recovery Act (RCRA) ID# ORD98717357] under the off-site rule (OSR).  EPA Region 

10 has a policy to conduct verification of continued acceptability (VCA) for facilities that have been 

previously found acceptable under the OSR.  EPA issued a VCA for the Columbia Ridge Landfill for this 

project on June 27, 2011 and, since this verification is valid for 60-days, provided VCA again in August 

and October 2011. All soil that was not re-used onsite was exported to Columbia Ridge Landfill through 

the Alaska Reload and Recycle facility for use at Columbia Ridge Landfill as daily cover material. This 

quantity of soil was approximately 4,100 tons.  A copy of the truck tickets is provided in Appendix I of 

this report.    

Saturated soil was placed into a bermed and lined dewatering cell, where fluids were allowed to 

drain away from the soil toward a sump.  Water generated from this process was treated by the 

dewatering fluids treatment system discussed in Section 3.1.3. 

Temporary Erosion and Sediment Control (TESC) measures were implemented in the soil staging 

areas to prevent migration of soil.  These measures included 6-mil plastic liners placed under and over 

soil stockpiles; creating berms with ecology blocks and plastic liners around the stockpile staging area; 

and continuous attention to housekeeping in the area by using brooms, shovels, and a street-sweeping 

vacuum truck.  Boeing’s internal foreign objects and debris (FOD) program requires constant monitoring 

for debris or soil on ground surfaces that could be tracked onto the flight line in crevices of vehicle tires. 

The frequent monitoring by Boeing employees passing by the area resulted in prompt notification of 

untidy conditions and quick cleanup.  

3.1.3 CONSTRUCTION DEWATERING AND DEWATERING FLUIDS TREATMENT 

Excavation was anticipated to extend below the groundwater level, which ranges from 

approximately 5 to 10 ft BGS along the alignment. In order to maintain safe and effective working 

condition in excavations, a dewatering system was constructed to extract groundwater near the trench in 

strategic locations. Twelve dewatering wells were installed along the alignment, as presented on 

Figure 5.  Installing dewatering wells is preferred to pumping water directly from an open excavation. 
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The well screen and filter pack of a properly installed dewatering well develops an effective filter so that 

water removed is not laden with sediment.  The dewatering well system makes subsequent water 

treatment more effective, and also prevents soil instability that can arise when pumping from an open 

excavation.  Pumps were moved from well to well, as needed, to dewater sections of the trench where 

work was occurring.  The wells were connected to the dewatering fluids treatment system (DTS) with 

aboveground HDPE pipe. 

The DTS was designed and operated to meet King County wastewater discharge criteria. 

Treatment included particle sedimentation in an under-over weir tank, CESF, and a final polish with 

granular activated carbon (GAC).  The under-over configuration of a weir tank allows the inlet bay to 

capture floating product, if oil enters the system.  The DTS utilized CESF for PCB removal because this 

technology has proven effective at this site to reduce solids and PCB concentrations in stormwater.  After 

CESF treatment, if the turbidity remained above 5 NTU, the system would recycle the water through the 

system for additional treatment.  The system, automatically operating in recycle mode, would pass the 

water through the GAC and discharge to the sanitary sewer only if the measured turbidity of the treated 

water fell below 5 NTU. 

King County approved the design approach and conducted a physical inspection of the DTS 

system on July 1, 2011.  King County authorized Boeing to treat dewatering fluids at the DTS and 

discharge the treated water to the sanitary sewer. A copy of this discharge authorization (827-01) is 

included in Appendix D.  The discharge authorization required that PCBs in water be less than 0.27 µg/L, 

that pH be between 5.5 and 12 pH units, that fats oils or grease (FOG) be less than 100 mg/L, and that the 

total discharge for one day be less than 100,000 gallons.  PCB monitoring was required for Aroclors 

1016, 1242, 1248, 1254, 1260, 1221, 1232, and 1262.  

In addition to the physical inspection of the system by King County representatives, the discharge 

authorization required a demonstration period of 5 days.  This system demonstration occurred on July 1, 

5, 6, 7, and 8, 2011.  A total of 82,888 gallons of water was treated during this demonstration and treated 

water met all discharge criteria.  Discharge of treated water to the sanitary sewer began on July 9, 2011. 

Flow and pH monitoring was performed onsite daily, when the system was in operation.  For 

PCB monitoring, Landau Associates’ field representatives collected a water sample each week to 

characterize discharge conditions, and another sample to evaluate the effectiveness of the GAC. The 

weekly samples were analyzed for the Aroclors listed above with a reporting limit of 0.1 µg/L for each 

Aroclor.  

Table D-1 in Appendix D summarizes the monitoring data for the system.  As indicated in the 

table, all self monitoring was performed at the appropriate frequency, and discharge criteria were met 

throughout operation of the DTS.  
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In July 2011, Glacier discovered that proper dewatering of the excavations would require higher 

pumping flow rates than initially estimated, and might require pumping more than the 100,000 gallons per 

day the DTS was authorized to treat and discharge. In addition, the DTS was used for treatment of water 

generated from the NBF/GTSP interim action fenceline soil excavation, further limiting the DTS 

treatment capacity available for the reroute dewatering.  Boeing requested permission from EPA to allow 

treatment of some dewatering fluids at the STST, which treated stormwater at the site.  The STST had the 

treatment capacity to meet the anticipated increase in flow.  At the time of the request, dewatering was 

already complete at DW-1, DW-2, and DW-3.  Water samples were collected from dewatering wells to 

evaluate treatment options.  A summary of the analytical results is provided in Table D-2 of Appendix D. 

Based on the performance of the STST system since the start of its operation on September 15, 2010, and 

the analytical results summarized in Table D-2, on July 22, EPA approved the request and allowed the use 

of the STST system to treat water extracted from dewatering wells DW-5, DW-6, DW-7, DW-9, DW-10, 

DW-11, and DW-12.  Water from wells DW-4 and DW-8 was not considered suitable for treatment at the 

STST system and was treated at the DTS system.  A total of 367,800 gallons of water from dewatering 

wells DW-5, DW-6, DW-7, DW-9, DW-10, DW-11, and DW-12 was processed at the STST during the 

project. 

3.2 ACCESS AND PERMITTING 

The City owns the land where a portion of the King County storm drain bypass conveyance 

alignment is located. Boeing and the City negotiated a temporary construction easement to allow 

installation of the conveyance line in this proposed alignment. 

As described in the 100% Design Report, because the work associated with the LTST was 

conducted under an ASAOC with the EPA, Boeing was not required to apply for or to be granted 

construction permits from state or local agencies.  However, Boeing was required to meet the relevant 

substantive requirements of applicable regulations. A listing of the permits that might normally apply to 

this type of construction project, and associated relevant substantive requirements, were described in the 

100% Design Report and are summarized below: 

•	 Grade and Fill Permit – Applicable for installation of new storm drain piping and manholes, 
including a State Environmental Policy Act (SEPA) checklist for excavation of more than 
500 cubic yards of soil. Boeing did not apply for or obtain this permit from King County or 
the City, but Boeing did comply with the substantive requirements of the permit [i.e., 
followed the applicable City and King County standards for stormwater conveyance design 
and will submit 100% design drawings and record (as-built) drawings to the City and King 
County]. 

•	 Land Use Permit – Can apply to installation of tanks, pumps, and other large equipment in 
land area not formerly used for such equipment.  Boeing complied with the substantive 
requirements of the permit such as noise ordinances and traffic safety. 
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•	 Side Sewer Permit – Applicable to modifications of storm drain structures.  The side sewer 
permit process is a method that the City uses to keep accurate records of storm drain utilities. 
Similar to what is stated above for the grade and fill permit, Boeing did not obtain the 
permit(s), but did follow the applicable City and King County standards for stormwater 
conveyance design and will be submitting the 100% design drawings and record (as-built) 
drawings to the City and King County, so that they can update their utility records, as 
appropriate. 

•	 Construction Stormwater Permit – Not applicable because less than 1 acre was excavated.  
However, Boeing and its contractor complied with Best Management Practices (BMPs) 
applicable to Ecology’s Construction Stormwater General Permit and with the requirements 
for TESC in its existing Stormwater Pollution Prevention Plan (SWPPP) under the Industrial 
Stormwater General Permit. 

•	 Electrical Permit – Electrical permits through Washington State are applicable to the new 
electrical service lines to be installed.  Because acquiring electrical permits was not expected 
to cause a significant delay to the project, and because of the desire to avoid any electrical 
safety problems, Boeing obtained all necessary electrical permits through its contractors for 
power supply to the CESF system and associated pumps and equipment. Electrical permits 
are described in Section 3.6 and copies provided in Appendix G. 

•	 Federal Aviation Administration (FAA) Permit – Applicable when any structures or 
equipment exceeds specified height restrictions within a certain distance from the airport 
runway.  The LTST construction work did not exceed those height restrictions. Boeing 
submitted a Notice of Proposed Construction or Alteration [Federal Aviation Administration 
(FAA) Form 7460-1] to King County on June 16, 2011. 

3.3 LTST EQUIPMENT INSTALLATION AND STARTUP 

Only a few minor changes occurred during system installation, compared to the system presented 

in the 100% Design Report (Landau Associates 2011c) and as summarized above in Section 1.4.  The as-

built plan view of the system and associated equipment is shown on Drawing C505 (Appendix A). Minor 

changes include the following items, which may be found on the record drawings in Appendix A. 

•	 The two strainers at the inlet of the inlet weir tank were changed to a single strainer located 
after the inlet weir tank and prior to the pre-treatment pump. This change of location for the 
strainer reduces the loading of solids in the strainer by utilizing the inlet weir tank to remove 
the settleable solids. 

•	 Installing the pre-treatment pump so the inlet of the pump is orientated toward the weir tank. 
This moved the horseshoe-piping bend and associated friction losses from the suction side to 
the pressure side of the pump.  The pump has greater capacity to handle pressure losses on 
the discharge side than it does on the suction side. 

•	 Installation of additional flex couplings on the storage tank inlets and the sand filters. These 
were added to remove minor angle discrepancies when connecting the ridged PVC piping to 
the various system components. 

•	 Addition of check valves on the force main pressure lines coming from MH130A and the 
LSIV after the filter bag and sampling port branches.  This prevents gravity flow back of 
combined effluent water contained within the weir tank and above the inlet port elevations 
through the filter bag assembly when the MH130A and LSIV pumps are off and the filter bag 
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assemblies’ shutoff valves are open.  Components to the check valves are currently on back 
order from the manufacture and will be installed when received. 

•	 Addition of check valves on the sampling port branch and located after the filter bad and flow 
totalizer meters on the MH130A and LSIV forcemains.  Minor backflow of water in the 
overflow line had been occurring when the pumps turn off.  

•	 In order to better quantify both treated stormwater flows as well as high storm flows bypassed 
by the King County Lift Station, a Marsh-McBirney FLO-DAR® Radar Area/Velocity 
Sensor has been mounted above the stormwater flow at the point of compliance (at the 
entrance to the 48-inch LS431 outlet pipe, downstream of the CESF effluent discharge).  
Flow is measured continuously at 1-minute intervals. Data from the sensor is collected and 
logged by a Hach FL900 Series Flow Logger, and the automated flow-weighted composite 
sampler is programmed to collect aliquots of stormwater based on the predetermined volume 
interval programmed into the flow logger.  More details regarding the Flo-Dar unit are 
provided in the SAP (Landau Associates 2012). 

The sand filters were installed as specified in the design, including the use of garnet as part of the 

sand filter media mix.  The use of garnet was determined to be an important component of the sand filter 

media in order to achieve the highest efficiency for PCB removal.  A specification sheet for the sand filter 

system and media that were installed is provided in Appendix E. 

The general schedule for Clear Water to construct the CESF system was to order equipment in 

June and July, mobilize the equipment and control unit to the site in August (including the five weir and 

storage tanks acquired by Landau Associates), and to complete piping connection of the equipment in 

September.  The electrical accident and injury on September 18 (described below in the next section) 

delayed initial testing of CESF pumps and equipment until a 200-amp temporary partial power supply 

from the 3-380 paint hangar building was provided on October 12.  Clear Water was unable to complete 

final electrical connections and system testing until the week of October 24, following full power supply 

connection to the new transformer on Sunday, October 23. After final CESF instrumentation connection 

and performance testing that week by Clear Water, and testing of the Flo-Dar flow meter at the lift station 

effluent vault that week by Landau Associates, the LTST CESF system was fully operational to treat 

1,500 gpm by the established deadline of Friday October 28, 2011. A schematic diagram of the LTST 

system components is provided as Figure 6.  A photo showing an overhead view of the completed LTST 

CESF system equipment is provided on Figure 7 for visual reference. 

Final connection of LTST-related monitoring equipment (i.e, the two CESF inlet and one CESF 

effluent filter bag housings) was completed the week of October 31 in preparation for the first round of 

LTST monitoring that was scheduled for the first full week of the month, starting November 7, 2011.  The 

first LTST sampling event was completed, as scheduled, on Friday November 11th. Stormwater 

monitoring locations and sampling equipment are visible from the overhead view on Figure 7 and are 

noted on Figure 8.  
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3.4 LTST PROJECT CHRONOLOGY 

Figure 9 shows a Gantt chart that includes major milestones and events. The timeline set forth in 

the ASAOC was generally adhered to with some exceptions. The original deadline for LTST facility 

operation was September 30, 2011.  On Sunday, September 18, an electrical worker was shocked when 

the contractor attempted to connect the LTST to the NBF site electrical service. All work to supply 

power to the LTST was halted to allow for the investigation of the incident to proceed and to ensure safe 

working conditions prior to resuming work. Boeing requested an extension to the September 30, 2011, 

completion deadline to October 28, 2011.  EPA approved that extension request in a letter dated 

September 29, 2011 (EPA 2011b).  Final testing of the LTST treatment system was conducted the week 

of October 23, and the LTST system began continuous treatment on October 28, 2011. 

The Removal Action/Stormwater Treatment Completion Report was required to be submitted 

within 45 days of completion of all work required by the ASAOC, and originally would have been 

November 14, 2011 had the LTST facility operation began according to the original schedule.  Due to 

delay of the start of LTST operation, in a letter dated October 13, 2011, Boeing requested an extension of 

the Completion Report deadline to December 12, 2011.  EPA approved that extension request in a letter 

dated October 17, 2011. 

3.5 GREEN REMEDIATION POLICY 

Consistent with the EPA Region 10 “Clean and Green Policy” to enhance the environmental 

benefits and sustainability of federal remediation programs at Superfund sites, and as noted above in 

Section 1.4.3, Boeing incorporated green technologies into the LTST system design and construction.  

The following specifications were included in the construction contract as an exhibit of special 

conditions, which is provided in Appendix J of this report: 

1)	 Green Policy: The contractor shall use technologies and practices that are sustainable in 
accordance with EPA Region 10 Green Cleanups (http://yosemite.epa.gov/R10/extaff.nsf/ 
programs/greencleanups), with the exception of the use of concrete utilizing coal combustion 
products (see EPA suspension of coal combustion products partnership program, 
http://www.epa.gov/osw/partnerships/c2p2/index.htm).  The contractor shall report on the use 
of these technologies and practices, including the associated quantities of materials reduced, 
reused, or recycled as a direct result of these practices, for all remedial activities conducted 
under this contract after project completion. 

2)	 Cleaner fuels, diesel emissions controls and retrofits, and emission reduction strategies: For 
diesel-powered equipment exceeding 50 hp, the contractor will utilize construction equipment 
rented from a local supplier, and will request the rental of construction equipment meeting 
Tier 4 standards.  If Tier 4 construction equipment is not available, equipment will be 
requested that meets at least the Tier 3 standards. If equipment meeting Tier 4 or Tier 3 
standards is not available, then other equipment may be considered if emission devices are 
added such as oxidation catalysts and/or particulate filters.  Equipment with a higher tier 
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emission standard will not be used if the only available selection is larger equipment that 
would use more fuel or result in a higher rate of emissions. 

3)	 Clean Fuel: Cleaner fuels will be used in all diesel-powered equipment.  Diesel fuels to be 
used may include biodiesel blends (e.g., B5 or B20).  Ultra low sulfur diesel is now legally 
required for all applicable equipment (this is not a contract requirement). 

4)	 Greenhouse gas emission reduction technologies: Diesel-powered equipment should be used 
where available instead of gas-powered equipment. The Contractor shall minimize idling to 
control air pollution and reduce fuel usage.  This shall include turning off all diesel engines 
on construction equipment greater than 50 hp when not in active use (e.g., on standby for 
more than 5 minutes). 

5)	 Water conservation and efficiency: If water consumption is necessary (e.g., for dust 
suppression), water conservation measures will be utilized where feasible. 

6)	 Industrial material reuse or recycling within regulatory requirements: Where feasible, the 
contractor shall recycle all scrap construction materials, wastes from the construction trailer, 
and other materials generated during the course of construction activities. 

7)	 Environmentally Preferable Purchasing: Where available, all materials purchased will have 
Post-Consumer Recycled (PCR) content.  Ductile iron pipe and fittings shall be made from 
85-90 percent recycled metals. 

8)	 Environmental Management System (EMS): Practices such as reducing the use of paper by 
utilizing electronic transmittal of project documents and implementation of waste reduction 
and recycling programs at the work site shall be implemented. The contractor shall also 
provide all recycling services possible through local waste management services for the site 
trailer, such as waste management recycling and compost containers for site workers. 
Workers will also be encouraged to minimize waste where possible, e.g., using refillable 
water bottles instead of single-use bottled water. 

9)	 The Contractor shall purchase and use local materials (such as asphalt and backfill material) 
where available. 

These practices were implemented to the greatest degree practicable as described below. 

•	 100% use of renewable energy (green power), and energy conservation and efficiency 
approaches including EnergyStar equipment – Boeing purchased 100 percent renewable 
energy through the Seattle City Light Green Up program.  Boeing will purchase the power as 
an “Event” for the estimated 200,000 kilowatt-hours (kWh) required to operate the LTST 
system for each year of operation.  Boeing purchased the first “Event” in November 2011 for 
$3,000, and the billing request, purchase agreement, and invoice are included in Appendix F.  
The power use was estimated from a maximum system power draw of 120 hp (90 kW) and an 
average system utilization of 25 percent considering both estimates of base flow and storm 
flow.  The LTST system was designed with high quality pumps and efficient motors. 
EnergyStar certification was not found to be available for pumps and other equipment 
required to run the LTST system.  However, VFDs are installed to run the pumps efficiently 
as described above. 

•	 Cleaner fuels, diesel emissions controls and retrofits, and emission reduction strategies – 
Requirements regarding cleaner fuels and emission reduction strategies were included in the 
contractor specifications. Glacier obtained a new wheel loader for the duration of the project 
that met EPA Tier 4 emission standards. It featured a diesel particulate filter (DPF) and 
diesel oxidation catalyst (DOC) to reduce particulate matter (PM) and nitrogen oxides (NOx). 
Other equipment used met Tier 3 standards. All equipment operators followed a strict policy 
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of limiting equipment idling to 3 minutes and dump trucks were turned off during loading 
operations. 

•	 Water conservation and efficiency approaches including WaterSense products – 
Backflushing of sand filter vessels is performed using filtered stormwater and no 
supplemental water (i.e., potable water) is used as part of the LTST system.  Even the non-
routine removal of settled solids from weir and storage tanks is to be performed with a 
vacuum truck without use of a supplemental water source, although a small quantity of water 
may be used for tank clean-out if determined to be necessary for effective solids removal. 

•	 Industrial material reuse or recycling within regulatory requirements – The large steel 
enclosure for the NBF LTST system control unit and some of its components are equipment 
from a previous project and were refurbished for reuse on this project. Project dewatering 
operations required conveyance of groundwater nearly 2,000 ft across the site to the DTS 
area. Glacier rented HDPE pipe to convey this water, rather than purchase and dispose of 
new materials. 

•	 Recycling of materials generated at or removed from the site – A total of approximately 
1,250 tons of concrete and asphalt were transported to a concrete recycling facility (Renton 
Concrete Recyclers in Renton, Washington) or Miles Industries/Woodworth’s in Lakeview 
for recycling. All excavated suitable soil that was tested and deemed acceptable for reuse 
was used as backfill for pipe trenching work, to the extent possible.  Based on visual 
estimations of soil stockpile size, and tracking which stockpiles were reused at the site, it is 
estimated that 1,050 cubic yards of soil (approximately 1,575 tons) was reused during the 
project as backfill material.  As discussed above, a total of approximately 4,100 tons of soil 
was shipped offsite to the Waste Management Columbia Ridge Subtitle D Landfill for 
disposal via rail from the Alaska Street Reload and Recycling Facility.  Shipment by rail 
reduces single-truck traffic to the landfill, and soil was used as daily cover. Paper and 
cardboard generated onsite during construction was transported back to Glacier’s home office 
where it was collected by Waste Management to be recycled. 

•	 Environmentally Preferable Purchasing – The general contractor used local suppliers for 
import backfill materials and only when onsite excavated soil could not be reused.  Log 
books and other paperwork associated with the LTST system operation and maintenance 
incorporated post-consumer recycled content to the extent reasonably available. The ductile 
iron pipe and fittings installed in the system are made from recycled metals. 

•	 Environmental Management System (EMS) practices– Equipment monitoring and data 
recording is being done electronically. All data is being transmitted electronically and being 
distributed via email to reduce paper usage to the extent possible.  In addition, Boeing has 
prepared electronic submittals to EPA for the documents under this project, and avoided the 
use of paper copies/submittals, to the extent allowed by EPA under the ASAOC. Glacier 
personnel were provided with refillable water bottles and water coolers to limit waste.  Waste 
from Glacier’s office trailer was minimized by recycling efforts and electronic 
communications.  Glacier provided electronic submittals and received electronic approvals 
from Boeing for material submittals, greatly reducing paper usage.  Glacier’s project 
management coordination and communication was handled electronically whenever possible. 

In addition to the standard EPA green technologies listed above, the LTST system incorporated 

the following technologies and practices listed below. 
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•	 Motorized and automated discharge valves are installed on the sand filter units that are 
throttled back only during the backflush cycle to create the necessary higher backpressure.  In 
doing this, the need for constant backpressure is eliminated, which, in turn, reduces the 
required horsepower of the pumps and overall operational power requirements. 

•	 The natural chitosan polymer used in the CESF process (chitin) of the LTST system is 
produced from waste shrimp and crab shells, rather than a synthesized chemical or a product 
of petroleum processing. 

•	 The CESF process generates a smaller amount of waste products that contain PCBs and that 
need to be disposed of at a landfill, relative to other potential treatment technologies (e.g., 
GAC, media filtration). 

•	 VFDs are used to control the LSIV pump motor as well as for the CESF pre-treatment pump 
and three transfer pumps.  The use of VFDs for pump motor controls help to reduce power 
usage by running the pumps only at the speed necessary for the system’s need at that time. 

The following table summarizes the economic impacts of implementing these green policy 

practices during this project: 

GREEN PRACTICE 
COST DIFFERENTIAL TO 

IMPLEMENT GREEN PRACTICE NOTES 

Purchasing Green Power Additional Cost of $3,000 1 

Using Low-Emissions Heavy Equipment No additional cost 2 

Recycling Concrete & Asphalt Savings of $31,500 3 

Re-using Soil Onsite Savings of $78,500 4 

Renting HDPE for the Temporary Dewatering System 
to Promote Reuse of Material Negligible Difference 5 

Notes: 

1.		 The purchase price of $3,000 is the estimated difference between the base cost of traditional power and the 
higher-priced renewable power for the estimated 200,000 kWh. 

2.		 Earthwork contractor has a special preferred agreement with Hertz Equipment Rental to rent Tier 4 heavy 
equipment at no additional cost over traditional equipment. 

3.		 1,250 tons of concrete and asphalt debris; typical disposal fee is approximately $35/ton and the typical recycling 
fee is approximately $9.75/ton; recycling results in a net savings. 

4.		 Approximately 1,575 tons were reused at the site as fill material. Assuming typical disposal cost of $35/ton, 
approximately $55,000 was saved by reusing the soil. Additionally, assuming a typical cost for importing backfill 
of $15/ton, approximately $23,500 was saved by offsetting the backfill import requirement. 

5.		 Pipe rental cost approximately $10,500. Assuming a t ypical unit cost for 6-inch HDPE of $5.25/linear foot, 
purchasing 2,000 ft of HDPE is approximately equal to renting. 

3.6 PROJECT QA/QC 

During construction, soil density testing was conducted to verify project compaction requirements 

were met.  Mayes Testing performed 248 soil density tests in the field, and all were within specification 

requirements (95 percent for the top 4 ft and 90 percent below the top 4 ft). 
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Electrical inspections were performed and permits were acquired through Washington State 

Department of Labor and Industries.  The electrical work performed by Pacific Crest Electric as a 

subcontractor to Glacier Environmental was completed under Permit No. 2000794E.  The final inspection 

was approved complete on October 24, 2011.  A summary of the permit inspections is available at the 

Labor and Industries website, and a copy of that summary is provided in Appendix G.  The electrical 

work performed by Unity Electric on the CESF system as a subcontractor to Clear Water was also 

inspected by Labor & Industries on October 12, and a copy of the electrical work permit (No. 2024393K) 

for their system is also provided in Appendix G. 

A performance evaluation was conducted during startup of the treatment system.  On October 28, 

a final inspection was performed and a moderate-sized rainfall event occurred such that peak flow rate 

capacity performance of the system could be tested. The lift station pump was observed to operate at a 

maximum flow rate between 1,100 and 1,200 gpm, as compared to the design maximum flow rate 

capacity of 1,450 gpm.  With stormwater flow from MH130A at approximately 470 gpm when that pump 

was operational, the system still had the ability to pump 1,500 gpm when MH130A was pumping.  The 

reduced capacity of the LSIV pump was determined to be that the LSIV pump draws slightly higher 

amperage than the maximum range of the VFD that was installed to control that pump. During 

construction, a different pump than the one originally specified was approved for use without realizing 

that it would not be fully compatible with the VFD.  A replacement VFD with a matching higher 

amperage range rating was installed on November 7, 2011, to allow the full design pumping flow rate 

control range. 

There are only limited monitoring results as of the writing of this report to compare with the 

performance goals and cleanup goals described above in Section 2.1 and Section 2.2, respectively. 

However, the preliminary results appear to confirm the ability of the LTST system to meet these goals. 

During the period from November 1 through January 31, 2011, approximately 50.5 million gallons of 

water were treated by the system.  Average measured effluent turbidity from the LTST CESF system 

during this period has been less than approximately 2 NTU. Water samples of the LTST effluent through 

December 27, 2011 have been non-detect for PCBs at a reporting limit of 0.010 μg/L for each Aroclor.  In 

addition, four out of five flow-weighted composite water samples collected at the point of compliance 

(LS431) through December 27, 2011 have been non-detect for PCBs at a reporting limit of 0.010 μg/L for 

each Aroclor, with only one storm sample measured at a concentration of 0.025 μg/L (which is less than 

the 0.030 μg/L marine chronic water quality criterion). The FWAAC will be calculated at the end of the 

first full year of LTST system operation to compare to the 0.018 µg/L alternative interim goal, but, so far, 

these results appear to confirm that the LTST system was installed correctly and is operating properly. 
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3.7 DESIGN FLEXIBILITY AND CONTINGENCIES 

Several contingencies have been designed into the 24-inch HDPE King County piping reroute for 

flexibility of future items and/or configurations.  Designed and incorporated contingencies are as follows: 

1.	 A valve box or vault is installed on the 24-inch HDPE reroute piping, in the northern portion 
of the site, to allow for potential future installation of a media filtration basin at available land 
at the north end of NBF (see Appendix B drawings, Sheet C295 and M502).  This media 
filtration basin has been discussed as an option with EPA (Geosyntec Consultants 2011d) and 
is currently undergoing a pilot test in the area that the STST system had occupied. 
Monitoring of that pilot test is being conducted as described in the SAP (Landau Associates 
2012). 

2.	 A spare electrical/control conduit and spare 6-inch HDPE stormwater conveyance pipe are 
installed between the above-mentioned valve box/vault and the lift station to allow for 
potential future pump control and discharge of treated stormwater from a media filtration 
basin. 

3.	 A vault structure (wet vault) is installed on the 24-inch HDPE reroute piping upstream of 
MH422 for potential future installation of a pump to direct bypassed King County stormwater 
to Slip 4 if it is later determined that the offsite King County flows are negatively affecting 
the LTST capability of meeting applicable water quality discharge criteria. 

4.	 A weir and pressure/level transducer is installed within the above-mentioned wet vault (see 
plans in Appendix B) to monitor and estimate flows coming through the offsite King County 
lines. 
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4.0 OPERATION AND MAINTENANCE REQUIREMENTS 

The operation and maintenance (O&M) of the LTST CESF system will be similar to that of the 

decommissioned STST system.  Appendix H includes a detailed description of operation, maintenance, 

and monitoring of the LTST system.  The O&M manual in Appendix H was recently updated to reflect 

the new Ecology general use designation for use of up to 1.5 percent chitosan acetate and to reflect EPA’s 

approval to Boeing for use of that higher concentration chitosan solution or the original 1 percent 

solution.  A summary of the prominent O&M tasks and description of LTST specific tasks is given below. 

CESF systems are most frequently operated at construction sites where very turbid water (on the 

order of thousands of NTUs) is being treated, are operated intermittently, and are actively operated by 

trained personnel. Operation at NBF will differ in that treatment will take place 24 hours a day to treat 

base flow (although this may use only one of the three sand filters, allowing equipment maintenance to 

occur on a non-rush basis during dry weather) and storm flow, treating water with turbidity typically less 

than 25 NTU. Therefore, operation and monitoring of the LTST CESF system will be automated, except 

for weekly calibration, routine inspections, and troubleshooting to be conducted by trained CESF 

operators. A remote messaging alarm system will alert personnel if additional unscheduled/immediate 

maintenance is needed. 

Monitoring of the CESF system during operation will include residual chitosan testing, routine 

inspections, and sensor and chitosan metering pump calibrations. Once the CESF system is optimized 

and operating smoothly, the chitosan dosing rate is anticipated to remain relatively constant, and a twice-

monthly residual chitosan testing frequency is anticipated to be adequate to verify that no chitosan is 

being discharged to Slip 4.  The monitoring frequency is listed in the SAP (Landau Associates 2012) and 

in the Operation and Maintenance Manual (Appendix H). 

Breakthrough of PCBs through the sand filter media at very low levels was seen at the STST 

system after 6 months of operation and after the four-vessel system had filtered more than 20 million 

gallons of stormwater. Therefore, special attention will be paid to each of the three sand filter systems as 

they approach or pass the point of having filtered 20 million gallons.  Sand filters will also lose some of 

their sand during the backflush cycles, so it is planned to open up the sand filters after approximately 

every 10 million gallons filtered to see if replacement sand is necessary to bring the filter media bed back 

up to its full height.  Replacement of the filter media after treatment of over 20 million gallons may not be 

necessary if sand media volume is maintained and effluent water quality is meeting the design basis. 

The LTST system supplier and operator, Clear Water, maintains spares of all their general system 

equipment (e.g., chitosan metering pumps, turbidity meters, valves, instrumentation).  Therefore, system 

operational repairs that may be required can generally occur without delay. 
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4.1 MONITORING 

Treatment system performance monitoring and site compliance monitoring will be conducted 

throughout operation of the LTST in a similar manner to monitoring conducted during STST operation.  

The details of planned monitoring are provided in the SAP (Landau Associates 2012), which includes a 

Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP). 

As described in the SAP, the objectives of the field sampling are to gather data to: 

•	 Monitor stormwater discharges for comparison with the LTST interim goals 

•	 Evaluate the design assumptions for and performance of the LTST facility 

•	 Confirm that the interim goals are reasonably conservative and descriptive of site conditions, 
including the appropriateness of treating non-detect PCBs concentrations in water as zero 
when calculating the annual average PCB concentration 

•	 Accurately characterize the offsite stream from the King County North Lateral re-route in 
order to evaluate this load contribution to the LSIV and the LTST system 

•	 Evaluate individual lateral storm drain inputs, and monitor the effects of future source control 
actions 

•	 Characterize solids for disposal. 

Field sampling locations, sampling devices and sampling methodology are described in detail in 

the SAP.  A summary of the sampling locations follows: 

•	 Lift Station (LS431) – Compliance Monitoring Point. The point of compliance for the 
LTST interim goals is identified in the SAP as just downstream of the King County lift 
station pumps.  This point is also downstream of the LTST system effluent discharge. 
Compliance monitoring at this location will consist of collecting flow-weighted whole water 
samples for laboratory analysis, and comparing data to the interim goal for PCBs in water.  In 
addition, continuous flow monitoring will take place at LS431, which will be used to quantify 
the annual amount of stormwater discharged, as well as to apportion flow volumes to various 
categories (e.g., CESF treated storm flow vs. untreated bypass storm flow). This information 
is necessary to calculate the annual average for PCBs in water (alternate solids interim goal). 

•	 LTST System Influent and Effluent. To monitor the performance of the LTST facility, 
whole water samples of the treatment facility influent and effluent, and filtered solids samples 
from the treatment facility influent and effluent, will be collected for laboratory analysis.  The 
influent to the LTST facility from MH130A (the North Lateral) will be sampled 
independently from the influent to the LTST facility from the LSIV (all other laterals). Data 
from these sampling locations will also be used to calculate the annual average concentration 
of PCBs in water, and to determine the appropriateness of using zero for non-detect results in 
that calculation. 

•	 LTST Weir Tanks, Storage Tanks, and Sand Filters. Samples will be collected of solids 
retained in the inlet weir and backflush settling tanks (both approximately 18,000-gallon 
capacity tanks) and storage tanks (each approximately 21,000-gallon capacity), as needed, to 
determine appropriate disposal options for the solids. 
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•	 Sediment Traps. To continue to evaluate individual lateral storm drain inputs, Boeing will 
continue the sediment trap monitoring program that began in 2005, with the modifications 
described in the SAP to account for changes in flow due to the stormwater reroute 

•	 Re-routed Storm Drain Pipe from King County. In order to determine if the re-routed 
stormwater from King County is contributing to an inability of the LTST system to meet the 
EPA interim goals, flow-weighted water samples will be taken from one of the new manholes 
along the King County bypass re-route. 

STST and LTST sample analyses are described in the SAP, and summarized in Tables 1a and 1b, 

respectively.  In general, whole water samples will be analyzed for PCBs using EPA Method 8082, for 

TSS using Standard Method (SM) 2540, and for particle size distribution (PSD) by using the Ecology 

TAPE Method.  In addition, to provide information for the remedial investigation being conducted by 

Ecology at NBF and the GTSP, samples will be analyzed for total and dissolved metals (arsenic, 

cadmium, chromium, copper, lead, mercury, nickel, and zinc) using EPA Methods 200.8 and 7470; 

semivolatile organic compounds (SVOCs) using EPA Method 8270D, and PAHs using EPA Selected Ion 

Monitoring (SIM) Method 8270D. If insufficient sample is available for all analyses, the priority for 

analysis will be PCBs, TSS, PSD, total and dissolved metals, SVOCs, and PAHs.  The target reporting 

limits for each analysis are presented in the SAP. 

4.2 POINT OF COMPLIANCE 

As described above, the POC is the King County lift station effluent vault (LS431), at a point just 

downstream of the location at which the CESF effluent is discharged into that structure, is identified as 

the point of compliance because storm drain discharges here represent 94 percent of the NBF onsite 

drainage area. The remaining 6 percent of the area is known to have relatively lower PCB solids 

concentrations (Landau Associates 2011c). The lift station is also the farthest downstream location in the 

storm drain system that is not impacted by tidal flushing. Downstream of the lift station, such as CB433 

or at the outfall, water and solids samples would not be representative of solely NBF storm drain 

discharges (note that the lift station also does currently include significant upgradient offsite 

contributions).  Figure 5 and the as-built drawings in Appendix A show the point of compliance, LS431. 

4.3 REPORTING 

Until such time that EPA approves of alternate reporting requirements, Boeing will continue to 

prepare monthly progress reports and submit those reports to EPA by the fifth day of the following month 

(or the first subsequent work day if the fifth day of the month falls on a weekend or holiday). Monthly 

progress reports will continue to include information related to stormwater treatment system operation 

(e.g., total gallons of stormwater treated, rainfall data, any significant operational problems or system 
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shutdowns) and will contain summary data tables of all validated stormwater analytical testing results that 

were received from the laboratory by the 24th of the month.  Results of the Stage 2A data validation, as 

described in the SAP (Landau Associates 2012), will be documented in a technical memorandum.  The 

technical memorandum will include a disk with electronic copies of chain-of-custody forms and 

laboratory data packages, and be submitted to EPA with project monthly reports. 
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5.0 SUMMARY OF PROJECT COSTS
 

A summary of project costs that Boeing have incurred as part of the work performed per the 

ASAOC is included in Table 4.  As listed in Table 4, that cost is approximately $5,438,000.  It should be 

noted that the costs presented only include external costs and do not include Boeing internal labor costs. 

3/23/12 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Boeing_NBF_Landau_032312_Revised Completion Rpt.docx LANDAU ASSOCIATES 

5-1
 





 

    
 

  

    

 
  

 
 

       
   

 
 

  
 

  
  

 
     

 
   

  
 

        
   

  
 

 
  

   
    

 
 

       
 

 
    

 
 

    

 
 

   
 

 
          

 
 
  

7.0 REFERENCES
 

AMEC Geomatrix.  2011. Slip 4 Salinity Monitoring Data Report, North Boeing Field, Seattle/Tukwila, 
Washington. Submitted to The Boeing Company.  June.  

EPA.  2012.  Letter:  EPA Approval of Final Memorandum, Amended Monitoring Approach 
Recommendations for North Boeing Field Long-Term Stormwater Treatment System, North Boeing Field, 
Seattle, Washington, prepared for The Boeing Company by Geosyntec Consultants and NBF Stormwater 
Expert Panel, dated January 10, 2012, ASAOC for Removal Action, CERCLA-10-2010-0242. From 
Karen Keeley, Project Manager, U.S. Environmental Protection Agency, to Carl Bach, Project Manager, 
The Boeing Company.  January 19. 

EPA.  2011a.  Letter:  EPA Approval of Slip 4 Salinity Monitoring Data Report, North Boeing Field, 
Seattle, Washington, prepared for The Boeing Company by AMEC Geomatrix, Inc., dated June 2011; 
ASAOC for Removal Action, CERCLA-10-2010-0242.  From Karen Keeley, Project Manager, U.S. 
Environmental Protection Agency, Region 10, to Brian Anderson, The Boeing Company.  June 20. 

EPA.  2011b.  Letter: EPA Approval of Schedule Extension for the Long-Term Stormwater Treatment, 
North Boeing Field, Seattle, Washington, ASAOC for Removal Action, CERCLA-10-2010-0242. From 
Karen Keeley, Project Manager, U.S. Environmental Protection Agency, Region 10, to Brian Anderson, 
Project Manager, The Boeing Company, EHS Remediation.  September 29. 

EPA. 2010. Memorandum: Action Memorandum for the Time-Critical Removal Action at North Boeing 
Field near the Slip 4 Early Action Area of the Lower Duwamish Waterway Superfund Site, Seattle, King 
County, Washington.  From Karen Keeley, Remedial Project Manager, U.S. Environmental Protection 
Agency, Region 10, to Daniel D Oplaski, Director, Office of Environmental Cleanup.  September 23. 

EPA and Boeing.  2010. Administrative Settlement Agreement and Order on Consent for Removal 
Action, North Boeing Field and the Slip 4 Early Action Area of the Lower Duwamish Waterway 
Superfund Site, Seattle, Washington. U.S. Environmental Protection Agency Region 10 Docket No. 
CERCLA-10-2010-0242.  September 29. 

Geosyntec Consultants. 2011a. AKART Analysis Report for North Boeing Field Long-Term Stormwater 
Treatment. February 9. 

Geosyntec Consultants. 2011b. Final Removal Action Work Plan: Long-Term Stormwater Treatment 
Addendum. North Boeing Field. March 3. 

Geosyntec Consultants. 2011c. Final Removal Action Work Plan: Long-Term Stormwater Treatment, 
North Boeing Field. January 26. 

Geosyntec Consultants. 2011d.  Biofilter Media Bed Pilot Study for North Boeing Field, Long-Term 
Stormwater Treatment, North Boeing Field, Seattle, Washington.  Prepared for The Boeing Company. 
June 21. 

Geosyntec and Landau Associates. 2011. Final Pre-Design Technical Memorandum: Long-Term 
Stormwater Treatment.  North Boeing Field.  April 6. 

3/23/12 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Boeing_NBF_Landau_032312_Revised Completion Rpt.docx LANDAU ASSOCIATES 

7-1
 



 

    
 

       
  

  
 

 
      

  
 

   
 

 
 

 
  

        
  

 
 

       
   

 
   

      
  

 
 

   
 

          
   

 
 

 
   

  
 

 
  

   
 

 
  
 

 
 

Jones, J., M. Stenstrom, R. Pitt, and Geosyntec Consultants. 2012. Memorandum: Amended Monitoring 
Approach Recommendations for North Boeing Field Long-Term Stormwater Treatment System. From 
Jon Jones, Michael Stenstrom, and Robert Pitt, NBF Stormwater Expert Panel; jointly with Geosyntec 
Consultants, to Karen Keeley, U.S.EPA.  January 10. 

Jones, J., Stenstrom, M., Pitt, R., and Geosyntec Consultants. 2011. Memorandum: Alternative Interim 
Goal Recommendations for Protection of Slip 4 Sediment Recontamination. December 12. 

Landau Associates  2012. Sampling and Analysis Plan, Long-Term Stormwater Treatment, North Boeing 
Field, Seattle, Washington.  Prepared for The Boeing Company.  March 21. 

Landau Associates.  2011a.  Removal Action Work Plan, Short-Term Stormwater Treatment, North 
Boeing Field, Seattle, Washington. Prepared for The Boeing Company.  January 7. 

Landau Associates.  2011b.  Technical Memorandum: November 2011 Progress Report, North Boeing 
Field Stormwater Treatment, Lower Duwamish Waterway Superfund Site, EPA Docket No. CERCLA-10
2010-0242. From Kristi Hendrickson and Joseph Kalmar, to Karen Keeley, U.S. Environmental 
Protection Agency.  December 5. 

Landau Associates. 2011c. 100% Design Report, Long-Term Stormwater Treatment, North Boeing 
Field, Seattle, Washington.  Prepared for The Boeing Company.  June 24. 

Landau Associates. 2011d.  Technical Memorandum: Bedload Sampling and Analysis Results, Short-
Term Stormwater Treatment, North Boeing Field, Seattle, Washington. From Colette Griffith and Kristy 
Hendrickson, to Carl Bach, The Boeing Company.  June 20. 

Landau Associates.  2010.  Proposed Design, Short-Term Stormwater Treatment Facility, North Boeing 
Field, Seattle, Washington.  Prepared for The Boeing Company.  July 15. 

SAIC. 2010a. Draft: North Boeing Field/Georgetown Steam Plant Site Remedial Investigation/ 
Feasibility Study: Assessment of Infiltration and Inflow to North Boeing Field Storm Drain System. 
Prepared for the Washington State Department of Ecology.  Science Applications International 
Corporation.  July 14. 

SAIC.  2010b. North Boeing Field/Georgetown Steam Plant Site Remedial Investigation/Feasibility 
Study.  Work Plan and SAP/QAPP Addendum Expanded Stormwater Monitoring.  Science Applications 
International Corporation.  April 30. 

SAIC.  2010c.  North Boeing Field/Georgetown Steam Plant Site Remedial Investigation/Feasibility 
Study.  Stormwater Sampling SAP/QAPP Addendum #2 2010-2011 Stormwater Monitoring. Science 
Applications International Corporation.  November 12. 

SAIC.  2009. North Boeing Field/Georgetown Steam Plant Site Remedial Investigation/Feasibility Study. 
Sampling and Analysis Plan and Quality Assurance Project Plan for Preliminary Stormwater and Storm 
Drain Solids Sampling.  Science Applications International Corporation.  July 14. 

3/23/12 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Boeing_NBF_Landau_032312_Revised Completion Rpt.docx LANDAU ASSOCIATES 

7-2
 



Airport 
Beacon 

4T
h 1S

t 

Marginal 

Orcas 

15
Th

 

Renton 

Swift 

42
Nd

 

2N
d 

Lucile 
Co

rso
n 

14
Th

 

Myrtle 

Ell
is 

Myers 

16
Th

 

50
Th

 

Genesee 

Cloverdale 

Columbian 

Alb o 

Alaska 

Se
wa

rd
 P

ar
k 

Wilson 

Olso
n

Henderson 

8T
h 

39
Th

 

Michigan 

Ca
rke

ek
 

Bailey 

Fletcher 

Marginal 

Beacon 

Marginal 

Marginal 

Lucile 

1St

LLaakk ee WWaa sshhi nnggtoo nn i t 

99UV
aayyffiieelldd   llGGeenneesseeee PPaarrkk aanndd PP tt MM BBaakkeerr PPaarrkk

RRaa


CCoolluummbb


iinniieerr PP llaayyffiieelldd

aayyggrroouunndd

MMaappllee WWoooodd PP  llaayyffiieelldd iiaa PPaarrkk
 llLLaakkeewwoooodd PP167UV

99UV

DDeeaarrbboorrnn PPaarrkkCCll
llaayy

eevveell
ffiieelldd

aanndd PP llaayyffiieelldd
GGeeoorrggeettoowwnn PP

r 5§̈¦ BBrrii tt  ll ffiiee ddgghh oonn PP aayy ll

Seattle 
North Boeing Field 

tt  3377 hh AAvvee SSoouu hh PPaarrkktt
 ll PPllaayyggrroouunnddVVaann AAssssee tt 

Othello 
OO hheell  aayyggrroouunnddtt lloo PPllDD uuww aammi sshh WWaai  ttee rr ww aayy

§̈¦

DDuuwwaammiisshh WWaa  UVeerrwwaayy PPaarrkk 900 

aayyggrroouunndd 5 

tt

99UV
  llSSoouu hh PPaarrkk PPtt

RRaaiinnii  eerr BBeeaacchh PPllaayyffiieelldd509UV
509WWeess ccrreesstt UVtt PPaarrkk

Tukwila 

aayyggrroouunnddtt PPllRiverton-Boulevard Park BBeenneeffii  

KKuubboo
White Center 

ttaa GGaarrddeennss 

Proj
Loca

ect
iont

!Everett
Seattle0 0.5 1 

!! 

Tacoma 

WW aa ss hh 
! 

Miles ii nn gg tt oo nn 

Y:\
Pr

oje
cts

\02
50

82
\M

ap
Do

cs
\31

1\C
om

ple
tio

nR
ep

ort
\Fi

gu
re

1V
icin

ity.
mx

d2
/27

/20
12

 

!Spokane 

Data Source: ESRI 2008 

FigureNorth Boeing Field Vicinity MapSeattle, Washington 1 



Y:\Projects\025082\MapDocs\311\Completion Report\Figure 2-On_Offsite_Basins.mxd NAD 1983 StatePlane Washington North FIPS 4601 Feet 

North Lateral

Portion of North Lateral

Basin Dra

(12.3 Acres

ins to MH130A 
)
 

Steam Plan
Georgetown
t Roof Runoff Routed 

Seattle City Separately to Slip 4 
Light Property Georgetown

Steam Plant
North Lateral 

North Central Lateral 

Sli
4

p 

Location of

Ki

L 

ng County 
ift Station and South Central Lateral

LTST System 

South Lateral 

Onsite Area Offsite Area Total Area North Boeing Field Stormwater Drainage Basin Areas (Acres) (Acres) (Acres) 
North Lateral (Excluding Steam Plant Area) 18.1 37.0 55.1 
North Lateral Steam Plant Only - No Roof 0.0 4.1 4.1 Legend 
North-Central Lateral 14.7 42.6 57.3 

MH130 Drainage Basin North Lateral South-Central Lateral 21.9 42.7 64.6 
Parking Lot Area 46.3 64.3 110.6 South LateralOff-site 
(Downstream of King County Lift Station, LS431) Bldg 3-380 Area 4.6 0.0 4.6 Drainage to Sanitary Sewer 
South-Central Lateral Re-Routed to Combine with 3-380 Drainage Area 0.5 0.0 0.5 Building 3-380 Area
South Lateral Total Drainage Area to Lift Station (LS431) 106.1 190.7 296.8 

North-Central Lateral Parking Lot Area (Downstream of KC Lift Station) 6.8 0.0 6.8 Area Re-Routed to
Combine with 3-380 Drainage Area Sanitary Sewer <0.1 Acres 

0 450 900 
Data Source: Aerial - SAIC 2009; Conveyance System - The Boeing Company (On-site) and SAIC 2009 (Off-site); 

Scale in Feet Basin Boundaries - The Boeing Company (On-site), SAIC 2009 (Off-site) Figure 2-1 "Storm Drain Lines in the Vicinity
of NBF-GTSP Site", and City of Seattle Map "Lower Duwamish Waterway Areas Draining to Slip 4" 

Note Figure1. Black and white reproduction of this color North Boeing Field North Boeing Field
    original may reduce its effectiveness and Seattle, Washington Stormwater Drainage Basins     lead to incorrect interpretation. 2 



"S
 

"S
 

"S
 

!>
 

!>
 

!>
 

!>
 

!>
 

!>
 

!>
 

(To KCIA Storm Drain #3 EOF) 

3-353 

3-323 

3-336 

3-326 
3-322 

3-334 

3-354 

3-368 

3-315 

Georgetown
 
Steam Plant
 

3-333 SL4-T5A
(MH 178)

3-324 

3-350 
3-626 

3-315 

MH108 

3-380 SL4-T5 

SL4-T4 
Slip 4 LS431 SL4-T1 

3-313 

SL4-T2 
SL4-T3 

3-369 

3-390 SL4-T4A 

Y:\
Pr

oje
cts

\02
50

82
\M

ap
Do

cs
\31

1\C
om

ple
tio

n R
ep

ort
\Fi

gu
re 

3.m
xd

 2/
27

/20
12

 N
AD

 19
83

 St
ate

Pla
ne

 W
as

hin
gto

n N
ort

h F
IPS

 46
01

 Fe
et 

Legend 0 160 320 Note
1. Black and white reproduction of this color

! Sediment Trap NBF Storm Drain Structures North Lateral Drain Line South Lateral Drain Line > Scale in Feet     original may reduce its effectiveness and 
Flow-weighted Water Short-Term Stormwater Treatment Facility North-Central Lateral Drain Line Drainage from Building 3-380 Area Storm Drain System Data Source: SAIC     lead to incorrect interpretation. 
Sampling Location (using "S an ISCO autosampler) South-Central Lateral Drain Line Drainage from parking lot area FigureNorth Boeing Field STST Sampling Locations and 

Seattle, Washington Pre-LTST Storm Drain Configuration 3 



KCIA SD #3/PS44 EOF 

3-353 

3-323 

3-336 

3-326 

3-322 

3-334 

3-354 

3-368 

Y:\Projects\025082\MapDocs\311\Completion Report\Figure 4-SD Sampling.mxd 3/19/2012 NAD 1983 StatePlane Washington North FIPS 4601 Feet 

Catch basin decommissioned 
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to a point downstream of the reroute location 
SL4-T5A moved from this location (MH178)
to the King County bypass line wet well and 

Media Bed renamed SL4-T5A(2). 
Pilot Study Georgetown 

Steam Plant 
3-333 

King County Re-Route Begins 3-324 
"S3-365 

3-350 KCBYP 
(

3-626 
te 2)see no ! 

3-315 
SL4-T5A(2)	 MH130A 

LS431 
(see note 1) 

3-380 SL4-T5 
!> 

>! SL4-T1 Slip 4 >! SL4-T4 
3-313 !>"S "S LSIVCB433 

Stormwater from MH130A is pumped and 
routed independently to the LTST Facility

 Force Mai l
SL4-T3 

LTST CESF Facili
(see Figure 8 - i l

MH130A and LTST 
via the North Lateral

llected at 
n.  Samp
igure 8). 

ty
udes 

es !>>SL4-T2 ! the LTST (see F
effluent sampling locations) 

3-390	 !> 
SL4-T4A 

Legend 
!	 Sediment Trap > 

3-369 nc are co

Flow-Weighted Water Sampling Location 
" (using an ISCO autosampler)S 

NBF Storm Drain Structures 

!	 Manhole 130A 

North Lateral Drain Line 

North-Central Lateral Drain Line 

South-Central Lateral Drain Line 

South Lateral Drain Line 
!

SL4-T3A
> 

Drainage from Building 3-380 Area 

Drainage from Parking Lot Area 

North Lateral Force Main (Direct to LTST Facility) 

Re-Routed King County Storm Drain (North Lateral) 

LTST Facility Location 

SL4-T2A	 LTST = Long-Term Stormwater Treatment
!>	 
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FigureUpdated Storm Drain System 3. Black and white reproduction of this color North Boeing Field
    original may reduce its effectiveness and Seattle, Washington and LTST Sampling Locations     lead to incorrect interpretation. 4 
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LANDAU ASSOCIATES, INC. | V:\025\082\212.004\Completion Report\Figure 6.dwg (A) "Figure 6" 2/27/2012 

Notes 
1.	 LTST design to result in approximately 91 percent capture 

and treatment of on-site storm flows to MH130A (Landau
Associates 2011a). 

2.	 Black and white reproduction of this color original may Source: Adapted from Figure 1 (Jones et. al 2012) 
reduce its effectiveness and lead to incorrect interpretation. Figure North Boeing Field Schematic Diagram of LTST 

Seattle, Washington System Components 



LANDAU ASSOCIATES, INC. | V:\025\082\212.004\Completion Report\Figure 7.dwg (A) "Figure 7" 2/27/2012 

North Boeing Field Figure 
Overhead View of Long Term Stormwater

Treatment Completion Report Completed LTST System 
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General Notes 

1.	 Pipe And Equipment Shall Have Freeze Protection
Installed.  Freeze Protection Includes Recirculation
of Water Within The Pipes When Temperatures
Get Below Freezing and Draining Spigots Installed
at Key Locations. 

0 10 20 

Scale in Feet Source: Boeing Treatment System Piping Layout Plan M502 Record Drawing Dated 12/08/11 
Note 

Figure 1. Black and white reproduction of this color North Boeing Fieldoriginal may reduce its effectiveness and Seattle, Washington LTST Sampling Locations 
lead to incorrect interpretation. 
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ID Task Name Duration Start Finish 
1 Task 3A.1. Draft Pre-Design Technical Memorandum 37 days Wed 1/26/11 Thu 3/17/11 

2 Task 3A.1. Final Pre-Design Technical Memorandum 21 days Fri 3/18/11 Fri 4/15/11 

3 Salinity Monitoring Data Technical Memo (following receipt of final data) 4 wks Wed 4/20/11 Tue 5/17/11 

4 EPA Design Review Meeting 0 days Thu 4/28/11 Thu 4/28/11 

Task 3.A.2 Pre-Final (60%) Design 27 days Fri 3/25/11 Mon 5/2/11 

6 Procurement of Major CESF System Components 10 days Tue 5/3/11 Mon 5/16/11 

7 Fabrication and Delivery of Major CESF System Components 12 wks Tue 5/17/11 Mon 8/8/11 

8 EPA Design Review Meeting #2 (tentative) 0 days Wed 5/25/11 Wed 5/25/11 

9 Task 3A.3. 90% Design 19 days Tue 5/3/11 Fri 5/27/11 

Task 3B. Draft O&M Manual 19 days Tue 5/3/11 Fri 5/27/11 

11 Task 3A.4. 100% Design 20 days Mon 5/30/11 Fri 6/24/11 

12 Task 3B. Final O&M Manual 20 days Mon 5/30/11 Fri 6/24/11 

13 Prepare and Release Bid Documents 10 days Tue 4/26/11 Mon 5/9/11 

14 Review Bids and Select Contractor 6 days Fri 5/13/11 Fri 5/20/11 

Contractor Initial Material Procurement and Mobilization 12 days Mon 6/13/11 Tue 6/28/11 

16 Construction, Subsurface Work, and Electrical Power Supply 17.3 wks Wed 6/29/11 Wed 10/26/11 

17 CESF System Equipment Placement, Piping Connections, Electrical & Instrumentation 11 wks Mon 8/15/11 Thu 10/27/11 

18 Initial Attempt at Connecting Electrical Power Supply and Worker Injury 0 days Sun 9/18/11 Sun 9/18/11 

19 EPA Onsite Project Status Meeting 0 days Tue 9/20/11 Tue 9/20/11 

Startup Testing (Full System Testing after Full Power Connection 10/23/11) 10 days Mon 10/17/11 Fri 10/28/11 

21 Long-Term Stormwater Treatment Installed and Operating 0 days Fri 10/28/11 Fri 10/28/11 

22 Complete Installation of Monitoring Equipment and Site Restoration Activities 2 wks Mon 10/31/11 Fri 11/11/11 

23 CESF System Routine Operation and Maintenance 9 wks Fri 10/28/11 Thu 12/29/11 

24 Task 4. Removal Action/Stormwater Treatment Completion Report * 45 edays Fri 10/28/11 Mon 12/12/11 

4/28 

5/25 

9/18 

9/20 

10/28 

2330 6 132027 6 132027 3 101724 1 8 152229 5 121926 3 10172431 7 142128 4 111825 2 9 162330 6 132027 4 111825
Feb '11 Mar '11 Apr '11 May '11 Jun '11 Jul '11 Aug '11 Sep '11 Oct '11 Nov '11 Dec '11 

Task 
Split
Progress 

Milestone 
Summary
Project Summary 

External Tasks 
External Milestone 
Deadline 

FIGURE 9 
COMPLETED PROJECT SCHEDULE FOR LONG-TERM STORMWATER TREATMENT CONSTRUCTION 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

P:\ \082\PCB Activities\WIP\R\LTST Docs\60% Design\Report\Figures Page 1  of 1 LANDAU ASSOCIATES 

* Revised Final Completion Report due to EPA within 20 days
 of receipt of any comments from EPA. 
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TABLE 1a Page 1 of 2 
SHORT-TERM REMOVAL ACTION SAMPLING AND ANALYSIS SUMMARY 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

Location Sample Type Sample Media Frequency (a) Parameters (b) Analytical Methods 

Lift Station (LS431) 

Whole Water (c, d, e) 
(flow-weighted composite) Stormwater (f) 9 Storm Events and 2 Base Flow Events, 

November 2010 - May 2011 

PCBs EPA Method 8082 

TSS SM 2540 
Metals EPA Method 6010 / 7470 

SVOCs SW8270D 

Conventionals (g) Various 

Filtered Solids (c, h) 
(in-line stormwater filtration) Stormwater Solids 

8 Storm Events and 2 Base Flow Events, 
November 2010 - May 2011 

PCBs EPA Method 8082 

TSS Calculated (i) 

Particle Size Distribution PSEP-PS (j) 

Not Sampled (k) PCB Concentrations 
by particle size (k) EPA Method 8082 

9 Storm Events and 2 Base Flow Events, 
Nove b  2010  M y 2011 

Metals EPA Method 6010 / 7471 

4 Storm Events and 1 Base Flow Event, 
November 2010 - May 2011 

Dioxins/Furans EPA Method 1613B 
PAHs SW8270D 

Short-Term Stormwater 
Treatment (STST) System 

Whole Water Influent (grab) Stormwater (f) Weekly (l) 
PCBs EPA Method 8082 

TSS SM 2540 

Whole Water Effluent (grab) Stormwater (f) Weekly (l) 
PCBs EPA Method 8082 

TSS SM 2540 

Whole Water Effluent (grab) (m) Stormwater (f) Weekly (n) Residual Chitosan Ecology approved procedure (o) 

Filtered Solids Influent Stormwater Solids Twice monthly (p) 
PCBs EPA Method 8082 

TSS Calculated (i) 

Filtered Solids Effluent Stormwater Solids Twice monthly (p) 
PCBs EPA Method 8082 

TSS Calculated (i) 

Manhole 108 (MH108) 

Whole Water Effluent (c, e) 
(flow-weighted composite) Stormwater (f) 7 Storm Events 

Nov 2010 - February 2011 (q) 

PCBs EPA Method 8082 
TSS SM 2540 

Metals EPA Method 6010 / 7470 
SVOCs SW8270D 

Conventionals (g) Various 

Filtered Solids (c, h) 
(in-line stormwater filtration) Stormwater Solids 

6 Storm Events
 November 2010 - April 2011 (q) 

PCBs EPA Method 8082 

TSS Calculated (i) 

5 Storm Events 
November 2010 - April 2011 (q) 

Particle Size Distribution PSEP-PS (j) 
Metals EPA Method 6010 / 7471 

3 Storm Events 
January 2011 - April 2011 (q) Dioxins/Furans EPA Method 1613B 

2 Storm Events 
January 2011 - April 2011 (q) PAHs SW8270D 

Manhole 178 (MH178) 

Whole Water (c, h, r) 
(flow-weighted and time-weighted 

composite) 
Stormwater (f) 4 Storm Events and 2 Base Flow Events, 

November 2010 - May 2011 

PCBs EPA Method 8082 

TSS SM 2540 
Metals EPA Method 6010 / 7470 

SVOCs SW8270D 

Conventionals (g) Various 

Filtered Solids (c, h) 
(in-line stormwater filtration) Stormwater Solids 

5 Storm Events and 2 Base Flow Events, 
March 2011 - May 2011 

PCBs EPA Method 8082 

TSS Calculated (i) 

Particle Size Distribution PSEP-PS (j) 

Metals EPA Method 6010 / 7471 

2 Storm Events and 1 Base Flow Event, 
March 2011 - April 2011 Dioxins/Furans EPA Method 1613B 

3 Storm Events and 1 Base Flow Event, 
March 2011 - May 2011 PAHs SW8270D 

3/23/2012 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Tables\Revised Completion Rpt_Tb 1a.xlsx LANDAU ASSOCIATES 



    
   

 

  
  

  
   

  

  
  

  
  

  

    

  
  

  

  

  
  

  

  

  

                                     

             

TABLE 1a Page 2 of 2 
SHORT-TERM REMOVAL ACTION SAMPLING AND ANALYSIS SUMMARY 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

Location Sample Type Sample Media Frequency (a) Parameters (b) Analytical Methods 

Sediment Traps 
(SL4-T1, SL4-T2, SL4-T3, SL4-

T4, SL4-T4A, SL4-T5, SL4-
T5A) 

Grab Stormwater Solids Semi-Annually (s) 

PCBs EPA Method 8082 

Semivolatiles PSDDA SVOCS SW8270D 

Total Metals Method 6000-7000 

NWTPH-Dx NWTPH-Dx 

Total Organic Carbon Plumb, 1981 

Grain Size PSEP-PS 

Bedload Solids (SL4-T1, SL4-
T2, SL4-T3, SL4-T4, SL4-T5) Bed Load Residual Solids 

Twice from SL4-T1, SL4-T3, and SL4-T5; 
Once from SL4-T2 and SL4-T4 PCBs EPA Method 8082 

Once at SL4-T3 
SVOCs SW8270D 

Metals EPA Method 6010 / 7471 

Weir tank  
(filter backwash tank) Grab Settled Solids As Needed (t) 

PCBs EPA Method 8082 

PAHs SW8270D 

Metals TCLP and/or Method 6000-7000 
Petroleum Hydrocarbons NWTPH-Dx and NWTPH-Gx 

(a) Monitoring plan beginning November 2010. All sampling and analysis were performed by Boeing/Landau Associates and Boeing's contract laboratory, unless otherwise noted. 
(b) Analyses were performed if sufficient sample volume was collected.  The priority for analysis of samples if insufficient sample volume was collected is summarized in Table 4. 
(c) Boeing coordinated with the Washington State Department of Ecology and their consultant SAIC for sampling at the Lift Station LS431, Manhole 108, and Manhole 178.
       Samples were collected by either Boeing/Landau Associates or Ecology/SAIC. 
(d) During three events, Ecology/SAIC collected whole water samples at the lift station using centrifuge method (Green River) and submitted the samples for PCB analysis. 
(e) Lift station LS431, Manhole 108, and Manhole 178 whole water samples were analyzed for metals (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc), SVOCs, and TOC and other
       conventionals in accordance with the Ecology/SAIC storm system sampling work plan and addenda (SAIC 2009, 2010b, 2010c) when sufficient volume was available. 
(f) Stormwater is defined as all liquids, including any particles dissolved therein, in the form of base flow, storm water runoff, snow melt runoff, 
       and drainage, as well as all solids which enter the storm drain system. 
(g) Conventionals analytes included pH, alkalinity, carbonate, bicarbonate, hydroxide, chloride, nitrate, sulfate, total organic carbon, dissolved organic carbon, and hardness. 
(h) Lift station LS431, Manhole 108, and Manhole 178 solids samples were analyzed for metals (arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc), PAHs, and dioxins/furans
       in accordance with the Ecology/SAIC storm system sampling work plan and addenda (SAIC 2009, 2010b, 2010c) when sufficient volume was available. 
(i)	  Calculated based on mass of filtered solids and volume of stormwater filtered.  This calculation was discontinued in May 2011 due to multiple uncertainties in measuring TSS in this fashion. 
(j) Grain size fractionation/particle size distribution was conducted using Puget Sound Estuary Protocols (PSEP) method. 	 When low volumes of sample were collected, grain size fractionation
       was accomplished using sedigraph for material less than 62.5 µm. 
(k)	  Typically there was an adequate quantity of solids for particle size distribution analysis, but there was not an adequate amount of solids for the laboratory
       to analyze PCBs within selected particle size fractions. 
(l) Three of the weekly influent/ effluent sampling events were performed concurrent with the lift station LS431 storm sampling events.
       Overflow at MH130B (i.e., treatment system bypass), if any, was measured using a water level transducer during the sampling period. 
(m) Whole water effluent grab samples for Residual Chitosan testing were collected from the treatment facility effluent sample port by Clear Water Compliance Services. 
(n) Because of the uniform low turbidity of the NBF stormwater relative to typical chitosan effluent sand filtration (CESF) construction site projects and because of the extremely low probability 
       of chitosan passing through the sand filters, residual chitosan testing was conducted weekly.  Residual chitosan was never detected in sand filter effluent from this project. 
(o) Per Clear Water O&M Manual, Ecology approves procedures for residual chitosan testing for each distributor of chitosan acetate. 	 Testing was conducted in accordance with
       the distributor's approved procedures. 
(p) The influent and effluent flow rate was checked twice monthly. 	 If the flow rate was low enough to suggest adequate amount of solids had collected on the filter,
       a filtered solids sample was collected and analyzed.  
(q) The Manhole 108 stormwater and solids sampling events were performed concurrent with the lift station LS431 storm sampling events. 
(r) Flow-weighted sampling was conducted for the first storm event at Manhole 178, but the next attempted event failed to collect samples due to sensor error, 
       and flow-weighted sampling was abandoned in favor of time-weighted sampling. 
(s) Sediment traps were installed November 12, 2010. 	 The traps were collected and replaced in April 2011.  Depending on the quantity of solids collected, 
       the laboratory may not have been able to analyze all parameters.  Analysis of parameters was prioritized in the order listed. 
(t) The thickness of accumulated solids (sludge) in the weir tank was checked monthly by Clear Water Compliance Services. 	 If more than an average of 12 inches of solids had accumulated, 
       a grab sample of the solids was collected by Boeing/Landau Associates and analyzed for waste characterization purposes.  Similar testing was done of filter sand prior to disposal. 

3/23/2012 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Tables\Revised Completion Rpt_Tb 1a.xlsx		 LANDAU ASSOCIATES 



     
    

    

 

 

    

 

  

  

 

 

    

 

  

  

 

 

  

 

 

  

 

 

  

        

    
     

     
 

  

    
       

   
 

  

  
    

     
     

 

 
 

  
   

   

     
      

  
   

  

   
     

  
 

  
  

 
 

   
  

   
     

 

  
   

 
  

  
   

       
     

       
     

         
     

  

    
  

  
      

            

TABLE 1b Page 1 of 2 
LONG-TERM REMOVAL ACTION SAMPLING AND ANALYSIS SUMMARY 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

Location Sample Type Sample Media Frequency (a) Parameters Analytical Methods 

Lift Station (LS431) 
(Compliance Monitoring Point) 

Whole Water 
(flow-weighted composite) Stormwater (b) 

Monthly routine sampling 
(multiple day sampling period), 

November 2011 - December 2012; 
Five additional 24-hour storm events of 

≥0.5 inch precipitation, 
November 1, 2011 - October 31, 2012 

PCBs EPA Method 8082 

TSS SM 2540D 

Total & Dissolved Metals (k) EPA Methods 200.8, 7470 for Hg 

SVOCs (k) EPA Method 8270D 

PAHs (k) EPA SIM Method 8270D 

PSD Ecology TAPE Method (m) 

To be determined (c), 
starting January 2013 

PCBs EPA Method 8082 

TSS SM 2540D 

Total & Dissolved Metals (k) EPA Methods 200.8, 7470 for Hg 

SVOCs (k) EPA Method 8270D 

PAHs (k) EPA SIM Method 8270D 

PSD Ecology TAPE Method (m) 

Long-Term Stormwater 
Treatment System 

Whole Water Influent 
from MH130A (grab) 

Stormwater (b) 

Twice monthly in 2011, monthly in 2012 (d); 
To be determined (c) starting January 2013 

PCBs EPA Method 8082 

TSS SM 2540D 

PSD Ecology TAPE Method (m) 

Whole Water Influent from Lift Station 
Inlet Vault (composite) 

Twice monthly in 2011, monthly in 2012 (d); 
To be determined (c) starting January 2013 

PCBs EPA Method 8082 

TSS SM 2540D 

PSD Ecology TAPE Method (m) 

Whole Water Effluent (grab) Twice monthly in 2011, monthly in 2012 (d); 
To be determined (c) starting January 2013 

PCBs EPA Method 8082 

TSS SM 2540D 

PSD Ecology TAPE Method (m) 

Whole Water Effluent (grab) (e) Twice monthly (f) Residual Chitosan Ecology approved procedure (g) 

Filtered Solids Influent from MH130A 

Stormwater Solids 

Monthly through December 2012, including 
during the five 24-hr storm sampling events; 
To be determined (c) starting January 2013 

PCBs EPA Method 8082 

Monthly through December 2012; 
To be determined (c) starting January 2013 

PSD PSEP-PS (j) 

Metals (l) EPA Methods 6010/6020, 7471 for Hg 

Filtered Solids Influent 
from Lift Station Inlet Vault 

Monthly through December 2012, including 
during the five 24-hr storm sampling events; To be 

determined (c) starting January 2013 
PCBs EPA Method 8082 

Monthly through December 2012; 
To be determined (c) starting January 2013 

PSD PSEP-PS (j) 

Metals (l) EPA Methods 6010/6020, 7471 for Hg 

Filtered Solids Effluent (n) 
Monthly through December 2012, including 
during the five 24-hr storm sampling events; 
To be determined (c) starting January 2013 

PCBs EPA Method 8082 

Media Bed Pilot Study: 
Influent, Effluent from Cell A, and 

Effluent from Cell B 
Whole Water (grab) Stormwater (b) Five storm events of >0.2 inch precipitation 

and five dry weather events by July 1, 2012 

PCBs EPA Method 8082 
TSS SM 2540D 
PSD Ecology TAPE Method (m) 

Total Organic Carbon SM 5310B or SM 5310C 
Dissolved Organic Carbon SM 5310B or SM 5310C 

3/23/2012 P:\025\082\LTST 2012\FileRm\R\ASAOC Completion Report\Revised Final Completion Rpt 032312\Tables\Revised Completion Rpt_Tb 1b.xlsx LANDAU ASSOCIATES 



Lift Station (LS431)
(Compliance Monitoring Point)

Whole Water
(flow-weighted composite) Stormwater (b)

Monthly routine sampling
(multiple day sampling period),

November 2011 - December 2012;
Five additional 24-hour storm events of

≥0.5 inch precipitation,
November 1, 2011 - October 31, 2012

     
    

    

  
  

 
 

  
   

 
  

  
   

 

  

    

  

    

 

 

 

 

 

 

    

  

 

 

    

  

 

 

    

  

                        
                      
                
                  

                        
                    
                                 

                                 
                                  

                       
              

                          
        

                      
               
                             
            
                         
                           

   
      

   
   
   

   
  

   
   

 
 

  

                  

   

  
 

 
    
  

     
    

 

    
  

       

   
  

    

 
 

 

 
 

            

TABLE 1b Page 2 of 2 
LONG-TERM REMOVAL ACTION SAMPLING AND ANALYSIS SUMMARY 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

Location Sample Type Sample Media Frequency (a) Parameters Analytical Methods 

Sediment Traps 
[SL4-T1, SL4-T2, SL4-T3, SL4-T4, SL4-

T4A, SL4-T5, SL4-T5A(2) (q)] 
(SL4-T5A to be moved from MH178 to 

King County bypass line wet well) 

Annual Composite, Homogenized Stormwater Solids Annually (h) 

PCBs PSDDA Method 8082 

SVOCs PSDDA SVOCS SW8270D 

Total Metals Method 6000-7000 

NWTPH-Dx NWTPH-Dx (with acid silica gel cleanup) 

Total Organic Carbon Plumb 1981 

Percent Total Solids EPA 160.3 (modified for solids) 

PSD PSEP-PS (j) 

Weir and Storage Tanks, 
Sand Filter Media 

Composite from 3 or More Grab Samples 
from Tank or Filter Vessel (grab locations 

to result in both horizontal and vertical 
compositing) 

Settled Solids As Needed (i) 

PCBs EPA Method 8082 

SVOCs EPA Method 8270D 

Metals TCLP and/or Method 6000-7000 

Petroleum Hydrocarbons NWTPH-Dx and NWTPH-Gx 

Re-routed King County Stormwater -
North Lateral (KCBYP) 

(manhole west of 3-365 building) 

Whole Water 
(flow-weighted composite) Stormwater (b) 

Parallel w/ LS431 sampling: 
half of the routine monthly events, 

November 1, 2011 - December 31, 2012, 
and two storm events, 

November 1, 2011 - October 31, 2012 

PCBs EPA Method 8082 

TSS SM 2540D 

Total & Dissolved Metals (k) EPA Methods 200.8, 7470 for Hg 

PSD Ecology TAPE Method (m) 

To be determined (c), 
starting January 2013 

PCBs EPA Method 8082 

TSS SM 2540D 

Total & Dissolved Metals (k) EPA Methods 200.8, 7470 for Hg 

PSD Ecology TAPE Method (m) 

Contingency (o): 
Offsite Stormwater - Other Laterals (SL4-

T2A, SL4-T3A, SL4-T4A) 

Whole Water 
(flow-weighted composite) Stormwater (b) Two events per location (p), 

parallel w/ LS431 sampling 

PCBs EPA Method 8082 

TSS SM 2540D 

Total & Dissolved Metals (k) EPA Methods 200.8, 7470 for Hg 

PSD Ecology TAPE Method (m) 

(a) Monitoring plan beginning November 2011. All sampling and analysis will be performed by Boeing/Landau Associates and Boeing's contract laboratory, unless otherwise noted. 
(b) Stormwater is defined as all liquids, including any particles dissolved therein, in the form of base flow, storm water runoff, snow melt runoff, and drainage, as well as all solids which enter the storm drain system. 
(c) For sampling in 2013, Boeing will propose to EPA a sampling frequency and sampling parameters based on the results from the November 2011 - October 2012 sampling events. 
(d) One LTST system influent/effluent sampling event per month will be performed during the monthly lift station (LS431) sampling event. 
(e) Whole water effluent grab samples for Residual Chitosan testing will be collected from the treatment facility effluent sample port by Clear Water Compliance Services. 
(f) 	 Residual chitosan was never detected in weekly effluent samples from the STST facility, and there is extremely low probability of chitosan being able to pass through the sand filters. 
(g) Per CESF system O&M Manual, Ecology approves procedures for residual chitosan testing for each chitosan distributor. Testing will be conducted in accordance with distributor's approved procedures. 
(h) Depending on the quantity of solids collected in the sediment traps, the laboratory may not be able to analyze all parameters. Laboratory will weigh and report total mass of solids collected per sample location.
       Analysis of parameters will be prioritized in the order listed.  Sediment trap sampling will continue indefinitely until such time that additional data collection is no longer needed to support source control efforts. 
(i) The thickness of accumulated solids (sludge) in the weir tank will be checked at least once per month to determine if solids should be removed.		Prior to solids removal, a composite sample of the solids will be collected and analyzed for waste 

characterization purposes. Composite sampling will also be done for used sand filter media prior to disposal. Subsequent waste characterization will not be necessary unless contaminant concentrations in the LTST influent change significantly. 
(j) Grain size fractionation/particle size distribution for solids samples will be conducted using Puget Sound Estuary Protocols (PSEP) method.		When low volumes of sample are collected, grain size fractionation 

will be accomplished using sedigraph for material less than 62.5 µm. 
(k) If sufficient volume is available, LS431 whole water samples will be analyzed for total and dissolved metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc), SVOCs, and PAHs to support 

Ecology's NBF-GTSP remedial investigation activities. 
(l) When sufficient volume is available, LTST filtered solids samples will be analyzed for metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc) to support Ecology's NBF-GTSP remedial investigation activities. 
(m) The preferred method for particle size distribution (PSD) will continue to be evaluated as the results are received. 
(n) From experience with STST filtered solids collection, there will not be enough solids collected in the LTST effluent filter for metals or PSD analysis. Therefore, we do not propose to filter for metals or PSD analysis at the LTST effluent. 
(o) Sampling of stormwater from offsite KCIA sources may be performed to assess KCIA stormwater impact on compliance with EPA Interim Goals. 
(p) Sampling of some or all events at these locations may not be feasible, as the locations are on the flightline and safety concerns and regulations may interfere with sampling activities. 
(q) Location SL4-T5A(2) does not have a bracket and Teflon container like the other sediment trap locations; SL4-T5A(2) shall be sampled by collecting solids from the bottom of the wet well, which collects solids behind a permanent weir. 
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TABLE 2 Page 1 of 1 
PROJECT DOCUMENTS PRODUCED UNDER THE ASAOC 

NORTH BOEING FIELD - SEATTLE, WASHINGTON 

ASAOC 
Task Action or Document Title Author Date 

N/A Proposed Design, Short-Term Stormwater Treatment Facility Landau Associates July 15, 2010 

1 Short-term Stormwater Treatment Facility Installed and Operating N/A September 15, 2010 

1A Draft Removal Action Work Plan: Short-term Stormwater Treatment Landau Associates September 2, 2010 

1A Final Removal Action Work Plan: Short-term Stormwater Treatment Landau Associates January 7, 2011 

1B Draft Short-term Treatment Facility Operation and Maintenance Manual Landau Associates September 2, 2010 

1B Final Short-term Treatment Facility Operation and Maintenance Manual Landau Associates December 22, 2010 

1C Draft Short-term Treatment Facility Compliance Assessment Technical 
Memorandum Landau Associates October 29, 2010 

1C Final Short-term Treatment Facility Compliance Assessment Technical 
Memorandum Landau Associates November 19, 2010 

2 Draft Removal Action Work Plan: Long-term Stormwater Treatment Geosyntec Consultants November 12, 2010 

2 Final Removal Action Work Plan: Long-term Stormwater Treatment Geosyntec Consultants January 26, 2011 
Addendum - March 3, 2011 

N/A Final Slip 4 Salinity Monitoring Plan Geosyntec Consultants January 2011 

N/A Final Slip 4 Salinity Monitoring Field Sampling Plan AMEC Geomatrix January 2011 

N/A Final AKART Analysis Report for North Boeing Field Long-Term Stormwater 
Treatment Geosyntec Consultants February 9, 2011 

3 Project Design Documents and Installation, Operation, and Maintenance of 
Long-term Stormwater Treatment Facility N/A N/A 

3A.1 Draft Pre-Design Technical Memorandum Geosyntec Consultants March 17, 2011 

3A.1 Final Pre-Design Technical Memorandum Geosyntec Consultants and 
Landau Associates April 6, 2011 

3A.2 Pre-Final (60%) Design Report for Long-Term Stormwater Treatment Landau Associates May 2, 2011 

3A.3 90% Design Report for Long-Term Stormwater Treatment Landau Associates May 27, 2011 

N/A Slip 4 Salinity Monitoring Data Report AMEC Geomatrix June 2011 

N/A Memorandum, Bed Load Sampling and Analysis Results Landau Associates June 20, 2011 

N/A Biofilter Media Pilot Study for North Boeing Field Geosyntec Consultants June 21, 2011 

3A.4 100% Design Report for Long-Term Stormwater Treatment Landau Associates June 24, 2011 

3B Draft Operation and Maintenance Manual for LTST Landau Associates (with 90% Design Report) 

3B Final Operation and Maintenance Manual for LTST Landau Associates (with 100% Design Report) 

3C Draft Sampling and Analysis Plan for LTST (Monitoring Plan for Water and 
Solids in Influent and Treated Effluent) Landau Associates (with 60% and 100% Design 

Reports) 

3C Sampling and Analysis Plan for LTST (revised) Landau Associates December 22, 2011 

3C Final Sampling and Analysis Plan for LTST Landau Associates February 24, 2012 

N/A Memorandum: Alternative Interim Goal Recommendations for Protection of 
Slip 4 Sediment Recontamination Jones et al. December 12, 2011 

4 Draft Removal Action/Stormwater Treatment Completion Report Landau Associates December 12, 2011 

N/A Memorandum: Amended Monitoring Approach Recommendations for LTST 
System Jones et al. January 10, 2012 

4 Final Removal Action/Stormwater Treatment Completion Report Landau Associates March 23, 2012 

Jones et. al. = Jones, J., Stenstrom, M., Pitt, R., and Geosyntec Consultants 
N/A = Not applicable 
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TABLE 3 Page 1 of 1 
PROJECT CONSULTANTS AND CONTRACTORS 
NORTH BOEING FIELD SEATTLE, WASHINGTON 

Consultant or Contractor Description of Work 

AMEC/Geomatrix Completed the Slip 4 Salinity Study 

Clear Water Services Contractor responsible for installing, operating, and maintaining the chitosan enhanced sand filtration 
(CESF) systems for short-term and long-term stormwater treatment. 

Expert Panel Prepared alternative PCB solids interim goal memorandums for protection of Slip 4 from 
recontamination. 

Geosyntec Consultants 
Consulting engineer responsible for pre-design phase environmental engineering evaluations, 

AKART analysis, and media bed pilot study. Jointly produced alternative solids interim goal 
memorandums with expert panel. 

Glacier Environmental Inc. Contractor responsible for earthwork and utility installations related to stormwater conveyance and 
subsurface plumbing; construction support for media bed pilot test feasibilty study. 

Landau Associates, Inc. 
Consulting engineer responsible for design of short-term and long-term stormwater treatment 

systems (STST, LTST), monthly progress reports, oversight of installation/operation of treatment 
sytems by contractors, and compliance stormwater sampling. 

PSC Vactor truck and waste handling services associated with removal of filtered stormwater solids. 

URS Engineering Consulting engineer responsible for designing subsurface portions of the LTST system including 
storm sewers, force mains, pumps, electrical utilities, and slab foundations. 
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TABLE 4 Page 1 of 1 
ASAOC-RELATED PROJECT COSTS 

NORTH BOEING FIELD, SEATTLE, WASHINGTON 

Tasks Amount 

Short Term Stormwater Treatment (STST) Design and Installation Oversight 
Landau Associates costs including ASAOC and technical meetings 

$ 57,000 

STST - Installation and Operation 
Clear Water Services supply and O&M of the STST system, other monitoring equipment 

$ 302,000 

STST Construction (storm drain modifications and pumping system) 
Glacier Environmental costs for installing the large manholes (130A, 130B, 130C) associated with the STST and for 
installing pump and controls for MH130A. 

$ 152,000 

LTST System (CESF system, design, submittals, system startup) 
Landau Associates design, EPA submittals, and oversight; storage tanks; flow monitoring equipment; Clear Water 
Services subcontract costs for supply of CESF system 

$ 1,250,000 

Long-Term Stormwater Treatment (LTST) King County storm drain bypass line installation and LTST 
system connection 
Glacier Environmental costs for King County storm drain line installation including soil excavation, backfilling and 
repaving, MH130A to treatment system force main installation, lift station pump and metering valve installation, 
treatment system power connection, treatment system foundation installation. 

$ 1,889,000 

Stormwater sampling 
Landau costs for collection of stormwater samples under the ASAOC 

$ 499,000 

Engineering Design 
URS Engineering design consulting costs for King County storm drain, forced main, lift station pump, electrical 
service and treatment system foundation 

$ 234,000 

Soil Disposal 
4,082 tons of soil at $32.40 per ton 

$ 132,000 

City of Seattle Construction Easement 
Easement for King County storm drain line on City property 

$ 65,000 

Laboratory Analysis 
Assumed 50% of North Boeing Field laboratory samples associated with stormwater sampling and storm drain soil 
excavation sampling analysis. (Oct 2010 - Nov 2011) 

$ 195,000 

EPA oversight costs 
EPA oversight and Black & Veatch costs (Nov 2010 and Dec 2011) 

$ 160,000 

Expert Panel 
Expert Panel costs for Evaluation of NBF discharges to Slip 4 (through Oct 2011) 

$ 131,000 

Stormwater Support 
Geosyntec costs for LTST Work Plan, AKART, Salinity Monitoring Report, Pre-design tech memo, and media bed 
pilot test (Oct 2010 -Oct 2011) 

$ 305,000 

Slip 4 Salinity Study 
AMEC Geomatrix costs for Slip 4 Salinity Study field work 

$ 28,000 

Media Bed Pilot Test 
Glacier Environmental costs for the media bed pilot test setup 

$ 39,000 

Total ASAOC Project Costs $ 5,438,000 

Notes: 
1. Costs rounded to nearest $1,000. 
2. LTST costs include costs projected in December 2011. 
3. Listed costs exclude Boeing labor. 
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APPENDIX A
	

Record Drawings for the 
Long-Term Stormwater Treatment System 
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NOTES: 

1.	 AS-BUILTS OF THE CONVEYANCE SYSTEM IS
 
FROM THE "SANITARY STORM AS-BUILT" OF
 
"NORTH BOEING FIELD" BY DHA.
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APPENDIX B
	

Record Drawings for 
Storm Drain Re-route and Modifications 

















































 
 
 
 
 
 
 
 

 
 

 
   

 
 
 
 
 
 
  

APPENDIX C
	

Environmental Soil Screening 
Analytical Results and Laboratory Reports 



 
 
 
 
 
 
 
 
 

 
  

Analytical Results 




  

 

  

  

 

  

        
      

  

                  

TABLE C-1 Page 1 of 1 

SUMMARY OF STOCKPILE SAMPLING RESULTS
	
BOEING - NORTH BOEING FIELD
	
LTST SYSTEM INSTALLATION
	

Stockpile 
Name 

Stockpile 
Volume Volume Reused 

Sample Name 
Summary of Analytical Materials 

PCBs TPH-Diesel TPH-Oil TPH-Gasoline VOCs pH (SU) As Cd Cr Hg Pb Lab Rpt ID 
(CY Est.) (CY Est.) mg/kg 

SP-1, 60 0 NBF-RRSS-A-070811 0.098 18 56 <7.1 - - <6 <0.2 12.7 0.04 6 TD49 

SP-2 200 100 NBF-RRSS-A-071411 <0.033 9.8 32 12 - - 6 <0.2 11.9 <0.02 12 TE14 

SP-3 200 200 NBF-RRSS-A-071511 <0.032 9.2 38 <6.4 - - <5 <0.2 12.5 <0.02 10 TE31 

SP-4 200 200 NBF-RRSS-A-072011 <0.031 17 55 <6.7 - - <5 <0.2 11.4 <0.02 9 TE89 

SP-5 200 0 NBF-RRSS-A-072611 <0.031 32 110 <6.4 - - 7 <0.2 13.2 <0.03 29 TF62 

SP-6 200 0 NBF-RRSS-A-072911 310 13 49 <5.6 - - <5 0.3 14.5 0.03 11 TG15 

SP-7 150 150 NBF-RRSS-A-080911 <0.032 8.5 26 <5.4 - - <5 <0.2 10.7 <0.02 7 TH79 

Soil Skids / 
Drums <10 0 

NBF-SOILSKID-1-072611 
NBF-SOILSKID-2-072611 

NBF-N111418 
NBF-N111420 

280 
570 

<0.031 
<0.031 

72 
120 
<5.2 
11 

240 
230 
<10 
46 

NA - - <0.021 <0.011 <0.021 <0.00011 <0.11 TF62 

SP-8 150 150 NBF-RRSS-A-080311 <0.032 24 220 <5.6 - - 5 0.3 23.6 0.03 19 TG89 

SP-9 150 0 NBF-RRSS-A-081011 <0.032 <5.2 <10 <5.5 - - <5 <0.2 12.6 <0.02 9 TI03 

SP-9 (second 
sample) 0 NBF-RRSS-B-110111 0.3 50 340 <6.0 - - <5 <0.2 13.3 0.03 12 TU98 

SP-10 200 50 NBF-RRSS-A-081511 <0.032 14 59 <5.6 - - <5 0.3 13.2 0.03 13 TI78 

SP-11 250 0 NBF-RRSS-A-082411 <0.031 12 60 <6.5 - - <5 0.2 11.1 <0.02 4 TJ66 

SP-12 200 200 NBF-RRSS-A-083111 <0.033 12 41 <6.4 - - <5 <0.2 18.9 <0.02 9 TK54 

SP-13 200 0 NBF-RRSS-A-091211 <0.031 22 55 <6.0 - - <5 <0.2 11.8 <0.02 6 TL91 

SP-14 40 0 NBF-RRSS-A-090811 <0.031 24 56 <6.2 - - <5 <0.2 11.7 0.04 11 TL45 

SP-15 210 0 NBF-RRSS-A-090811 0.156 33 160 <5.9 - - <5 <0.2 17.1 0.13 31 TL45 

SP-16 200 0 NBF-RRSS-A-092311 0.970 11 24 <6.2 - - 10 0.2 13.1 0.92 15 TN81 

Soil Drum-Wet 
Well < 1 CY 0 NBF-RRSS-A-092711 <0.032 29 55 <8.3 ND 6.87 7 10.1 16.9 0.12 7 TO44 

Dewatering 
Box Soil <10 CY 0 NBF-RRSS-A-100311 0.065 5.3 11 <6.2 - - <5 <0.2 12.9 <0.02 4 TP85 

SP-17 175 0 NBF-RRSS-B-100311 0.036 5.6 11 <7.1 - - 7 0.3 14.2 0.05 9 TP85 

SP-18 100 0 NBF-RRSS-C-100311 <0.032 6.5 13 <9.0 - - 8 0.3 15.7 0.11 31 TP85 

SP-19 300 0 NBF-RRSS-A-101411 <0.031 <3.6 7.8 51 - - 5 <0.2 14.3 0.04 9 TS21 

SP-20 70 0 NBF-RRSS-A-110111 <0.031 16 54 <8.6 - - <6 <0.2 12.1 0.05 12 TU98 

ND - Not Detected 

NOTES: 
1. Samples results are in mg/L; samples analyzed using toxicity characteristic leaching procedure (TCLP). 
2. Bold text indicates soil was reused at the site for backfill material. 
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Laboratory Analytical Reports 




f/ F- 	Analyti ca I Reso u rces, I n co rporated 
Analytical Chemists and Consulthnts 

aU 

July 12,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARIJob: TD49
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analyical Resources, Inc. (ARI) accepted one soil sample in 
good condition on July 8, 201 l. One cooler was received with a temperature of I2.4"C. 

The sample was analyzed for PCBs, NWTPH-Dx,Total Metals and NWTPH-Gx, as requested on the 
COC. 

There were no irregularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience 

Sincerely,
 
ANALYNCA.L RESOURCES. TNC
,/ /// il4//$K*
 
Kelly !6ttem 

Client Services Manaser
 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.oom
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,MJ51W-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South 134th Place, Suite 100. TukwilaWA98168.206-695-6200. 206-695-6201 fax 

www.arilabs.oom
mailto:kellyb@arilabs.com
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JE 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Format 

.A \ -.-ARlClient: ? erolect ttame: / \bt
 
COC No(s): Delivered by: Fed-Ex UPS Couri
 

Assigned ARI Job No: Tracking No:
 

Preliminary 	Examination Phase: -yl(
Were intact, properly signed and dated custody seals attached to the outside of to cooler? @ g
Were custody papers included with the cooler?	 €' NO 

Were custody papers properly filled out (ink, signed, etc.) ......... .. . ...r.....1. qEg, ) NO
 

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry) .. ..... /'l L/
 

lf cooler temperature is out of compliance fill out form 00070F
 *oo*o 4^1"n7ift 
cooterAccept"a oy, q. J \i\. o.t",	 rime, / Olt\ 

forms and attach all documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? ,.. \I€t|" Gelpacks Baggies Foam Btock@tt}o 
Was sufficient ice used (if appropriate)? .................
 
Were all bottles sealed in individual plastic bags? 

Did all bottles arrive in good condition (unbroken)? 

Were all boftle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with custody papers? ..:-....-... 

Were all bottles used correct for the requested analyses? 

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)... 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? . .. ... . .. . 

Date VOC Trip Blank was made at AR|...........
 

WasSamp|eSplitbyAR|.6dYESDate/Time:-Equipment:

YES e 
Paper Other: 

NA	 YES /(a)
YES di) 

NOd
 
,Gs) NO 

tEs./ NOtF- .t 
ffES -,, NO 

NO 

YES NO 

,d-A) YES. 
M,	 

6)
NO 

NOGr) 
NA
 

Split by:

-{, r\r ) 

samples Logged by: / .l o^1" 1'' ("-" \'" |ilme: 1l
| 

** Notify Project Manager of discrepancies or concems 


Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC
 

Additional Notes, Discrepancies, E Resol utions : 

By: Date:
 

Small ) "sm"
 

Peabubbles ) "pb"
*ril Large ) "lg" 
Headspace ) 	(hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Gooler Temperature 
Analytical Chemists and Consultants@ Gompliance Form 

Cooler#: Temoerature{"Cl: , : , 

O '-^:] a/ { 1e-' 
7 ? lr6r-'ct* 

Cooler#: Ternoera 

Cooler#: Tem 

Date: -7- {," ti -Time. I I O O 

Cooler Temperature Compliance Form Version O0O 
3/3/09 



Samp:.e rD Cross Reference Report ils:ilStb@ 
INCORPORATED 

ARI Job NO: TD49
 
Client: The Boei-ng Company

Project Event: NBF-LTST-RR
 

Proiect Name: NBF 

ARI ARI 
Samp1e ID Lab ID LIMS ID Matrix Sample Date,/Tiae VTSR 

I . t\5r -Kf(55-.fi-U ^70811 TD49A 1-L-1-4750 SoiL 0'1/08/II 09:58 01/08/1,1. 10:30 

Printed 01 /08/\I 



filsbffiez@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 Sample ID: NBF-RRSS-A-070811 
Page 1 of 1 SAI'4PLE 

Lab Sample ID: TD49A QC Report No: TD49-The Boeing Company 
LIMS ID: 11-14750 Proiect: NBF 
Ma L rix: Soil NBF-LTST-RR.. .,\ 
Dat-a Release Auchorized, \, | 7 Dace Sampled: 01/08/IL
Reported: 01/II/71 v | ) Date Received: 01/OB/Il 

Date Extracted: 01/aB/II Sample Amount: 13.0 g-dry-wt 
Date Analyzed: A1/09/II 11:21 Finaf Extract Vofume: 4.00 mL 
Instrument,/Analyst: ECD5/AAR Dilution Factor: 5. O0 

GPC Cleanup: No Silica Gef: No 
Su-Ifur Cleanup: Yes 
Anid Cle^nirn'YeS Percent Molsture: 15.O?.rvrs vf vsrruy r 

Fforisll- Cleanup: No 

CAS Nunber Analyte RL Resuft 

7261 4-Il-2 Aroclor 10l- 6 31 < 31 U 

53469-2L-9 Aroclor 1242 31 < 31 u 
12672-29-6 Aroclor ]-248 31 44 
llo97-69-1 Aroclor L254 31 54 
7LA96-82-5 Arocfor 1260 31 < 31 u 
11104 -28-2 Aroc:.or 1221- 31 < 31 U 

11141-16-5 ArocLor 1232 31 < 31 u 

Ronnr1- ar{ i n tto /Va /nnh\!\vyv!tsY/,rY\rrvl 

PCB Surrogate Recovery 

f\an: nl-r I arnl-, i nhon rr I 96 .22 
Terrach I oromecaxy l ene 1012 

FORM I 

http:Aroc:.or


--

ORGANICS ANAIYSIS DATA SHEET 
PCB by cClECD Method Sw8082 Sample ID: MB-070811 
Page 1 of 1 METHOD BI,ANK 

Lab Sample ID: MB-070811 QC Report No: TD49-The Boeing Company 
LIMS ID:11-14750 Project: NBF 
Matrix: Soil NBF-LTST-RR 
Data Release Aurhorized, \J l) D:fc S:mn l ed' NA 
Reported:. 01 /lL/11- Date Received: NA 

Date Extracted:. 01 /08/Ll Sample Amount I2.O g 
Date Analyzed: 01/49/11 16:30 Fi-nal Extract Vol-ume 4. O0 mL 
Tnsf rumenr /Anal vsL: ECD5/AAR Di-lution Factor 5.00t.__-__) 

GPC Cleanup: No Srfrca Ge-l No 
Srrl frrr /-le:rln. YeS 
Ac,id Cleanup: Yes Pe-rcent Morsture: NA 
p16- qiI altranln: Ne 

CAS Number Analyte RL Result 

L261 4-IL-2 Aroclor 101 6 33 <33 U 

53469-2I-9 Aroclor 1242 33 <33 U 

\261 2-29- 6 Aroclor 7248 33 <33 U 

rL)91 - 69-r Aroclor 1254 33 <33 U 

11096-82-5 Arocfor 126A 33 < 33 U 

11104-28-2 Arocfor I22L 33 < 33 U 

11141-16-5 Arocfor 1232 33 < 33 U 

Ronnrrorl tn tta /Vt /nnh\r\vlrv! aY/,:Y \yyv/ 

PCB Surrogate Recovery 

Deca chl- orobiphenyl II2Z
 
Tet ra chlorometaxylene 101%
 

it3bil:r!@ 
INCORPORATED 

FORM I 



AIs5fiSrb@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUM}4ARY 

Matrix: Soil QC Report No: TD49-The Boelng Company 
Proj ect: NBF 

NBF-LTST-RR 

DCBP DCBP TC}O( TC}O(
 
C]-ient ID I REC LCL-UCL S REC LCL-UCL TOT OUT
 

MB-070811 Ir2Z 5t-II2 101% 46-111 
LCS-O7OB11 101% 5L-rr2 94.52 46-111 0

0
 

LCSD-O7OB11 r02z 5L-rr2 95.6? 46-111 0
 

NBF-RRSS_A-O7OB 11 96.22 42-I2't 101% s0-114 
 0 

Mir:rowarze fMARS\ Cnntrnl r'imits 
Prep Method: SW3546 

T na \rrrmr-rar D:nna: 11-14750 to 11-14750 

FORM-II SW8O82 
Page 1 for TD49 



fiisbrH8rb@
ORGANICS AI{AI,YSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 Sample ID: LCS-070811 
Page 1 of 1 LCS/LCSD 

Lab Sample 1D: LCS-070811 QC Report No: TD4 9-The Boeing Company 
LIMS ID:11-14750 Project: NBF 
Matrix: SoiI NBF-LTST-RR,---->
Data Release Authorized: \ I i \ D:Fe Samnlerj: NA

VRePorted: 01 /L7/71 ') Date Received: NA' 

Date Extracted LCS/LCSD: 0'7/08/II Sample Amount LCS: 12.0 g-dry-wt
LCSD: 72.0 g-dry-wt 

n-'^ y4vq r^S'!l 01/A9/IL 16:49 Ei-nal Extract Vofume LCS: 4.00 mLudLg nrldf^--r"-^^ 
LCSD: 01 /A9/ 11 17:08 LCSD: 4.00 mL 

Instrument/Analyst LCS: ECDS/AAR Difution Factor LCS: 5.00 
LCSD: ECDs,/,LAR LCSD: 5 , OO 

GPC Cleanup: No Sifica Gef: No 
SrrIFrrr Clc:nrrn. Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Fforisif Cleanup: No 

Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1015 L1 0 L61 LA2Z L] A L61 ).022 0 . 0 Z 

Aroclor 1250 181 16'1 108% 183 161 1102 1.1? 

PCB Surrogate Recovery 

LCS LCSD 
Dec:chI ornlri nhenrzl 101% 1022 
Tetrachl-orometaxyfene 94.52 95.62 

PAcrrll- L Ja rronarlod in tta/Vt lnnh\l}Jvr \yyv / 

RPD calculared using sample concentraL ions per SW846. 

FORM III 



fiI3bfi:*@
ORGANICS A}IALYSIS DATA SHEET 
TPHG by Method NWTPHG ec Report No: TD49-The Boeing co*p.'Iy"oRPoRATED
Matrix: Sorf Proj ect: NBF 

Event: NBF-LTST-RR 
Date Sampled: 01/08/II

Date Received: 01 /08/II 

Analysis
ARI ID Client ID Date Basis Range ResuLt 

MB-O71111 Method Blank 01 /LL/LL Dry 	 Gasoline < 0.25 U 

11-14750 PI D1	 HC ID 
Triffuorotofuene 93.3% 
Bromobenzene 94.32 

TD49A NBF'_RRSS-A-070811 01 /n/n Dry 	 Gasol-ine < 7.1 U 

1L-741 54 P] D1	 HC ID 
Trifluorotoluene 101% 
Bromobenzene 1"00% 

Gaso.Line va-[ ues reported in mglkg (ppm) 

A. i---l 	 r*--f 9ll -^--l ltL f ha a:<nlino r:ndo From Tolrtcne tnLv l\l:nhrh:lcnovuollLf LdLIUIT LULOr Psa^D^^-L- L.rL 9sJv-fr 	 -!oyt 

CAS: Indicates the presence of gasoL|ne or weathered gasoline.
 
GRO: Posltive resu.Lt that does not match an identif-iabl-e gasofine pattern.
 

Results corrected for soif moisture content per Secti-on 11.10.5 of EPA Method 8000C. 

FORM I 



AN^rv?r^^r a 

"=$lffi;ZWINCORPORATED 
TPHG SOIL SURROGATE RECOVERY SUML4ARY 

ARf Job: TD49 QC Report No: TD49-The Boeing Company
Matrix: Soif Project: NBF 

Event: NBF-LTST-RR 

Client ID BFB TFT BBZ TOT OUA 
MB-071111 NA 93.32 94.32 0 
LCS-071111 NA 1062 99.1e" 0
 
LCSD-071111 NA ra2T 98 .92 0
 

NBF-RRSS-A-070811 NA 101% 1002 0
 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromoffuorobenzene (70-130) (70-130)
(TFT) : Triffuorotoluene (80-120) (66-123)
(BBZ) : Bromobenzene (80-120) (62-130) 

Loq Number Ranqe: 11-14750 to 11-14750 

FORM II TPHG
 

Page 1 for TD4 9
 



ANALYTICAL Tl'\-
RESOURCES\7 

ORGAI{ICS AI{AIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sarnple ID: LCS-071111 
Page 1 of 1 I"AB CONTROL SA}4PLE 

Lab Sample fD: LCS-071111 QC Report No: TD49-The Boeing Company 
LIMS ID:11-L4150 Proj ect: NBF 
Matrix: Soil Event: NBF-LTST-RR.,^r,,*hnrizod.\lIn-ts- n^r^-^-

V l\ 
I D,are Sannled: NA 

Reported: 0l /IL/1I Date Received: NA 
UdLd nelcdse HuLr-vrf 4c'r. 

Date Ana-Iyzed LCS: ai /IL/I1 05:42 Prrroe \/olrrme: 5.0 mL 
LCSD: 01/Il/II 06:I! 

Tnsfrument/Anal vst LCS: PIDl/MH Samnl c Amnrrnf T,CS' 1OO mn-drrr-url 
LCSD: PIDl/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasofine Range Hydrocarbons 53.4 50.0 r01Z 51,0 50.0 r02Z 4.62 

Reporced rn mglkg (ppm) 

RPD cafculated using sample concentrations per SWB46. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri f f uorotol-uene 10 6 ? r02e" 
Bromobenzene 99.'tZ 98. 9% 

FORM III 



fiis:Iflzri@
ORGANICS AI{ALYSIS DATA SHEET INCORPORATED 
TOTAI, DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TD49-The Boeing Company 

Proj ect: NBF 
Mair:-x: Soil NBF-LTST_RR 

Date Received: A1 /08/II 

Extraction Analysis EF\/ 
ARI fD Samp1e ID Date Date DL Ranqe RL Result 

MB-070811 Method Blank 01 /08/L1, 01 /08/IL 1.00 Diesef 5.0 < 5.0 U 

11-14750 HC ID: --- FID9 1.0 Motor Oll 10 < 10 U 
, o-Terphenvf 101? 

TD494 NBF-RRSS-A-070811 A1 /08/II A1 /A8/11, 1,00 Diesel 5.8 18 
11-14750 HC ID: DIESEL/MOTOR OIL FID9 1.0 MOtOr Oi1 12 56 

o-Terphenvl 91 .9Z 

Ronnr1-cd in mcll< (PPm)-'-r-- "'.":9 

EFV-Effective Fina-L Vo-Lume rn mL.
 
DL-Dilution of extract prior to analysls.

RL-Reporting limit.
 

Diese'l crr,:nrifFfinn nn fnt:l naaks'r fho r^nrre ffofn Cl2 Lo C21 .UYUqII

Mocor Oi I quanritacion on tocaL peaks in the range from C24 co C3B.
 
HC ID: DRO/RRO indlcates resul-ts of organics or additional hydrocarbons in
 
ranges are not identifrable.
 

FORM I 



irs:il8ti@
INCORPORATED 

TPHD SURROGATE RECOVERY SUMI'IARY 

Matrix: Sorl QC Report No: TD49-The Boeing Company
 
Proj ect: NBF
 

NBF_LTST-RR
 

Client ID OTER TOT OUT 

070811MBS IOIZ O 

O7OB11LCS 1012 0 
OTOBllLCSD 1032 0 
NBF-RRSS_A-070811 91 .92 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyf (50-150) (50-150) 

Prep Method: SW3546
 
Log Number Range: 11-14750 to 11-14750
 

FORM-II TPHD 
Page 1 for TD49 



Aisbfi:rz@
ORGANICS AI{AIYSTS DATA SHEET INCORPORATED 
NWTPHD bY GCIFID Sample ID: LCS-070811 
Page 1 of LCS/LCSD1 

Lab Sample ID: LCS-070811 QC Report No: TD49-The Boej-ng Company 
LIMS ID:11-L4150 Proj ect: NBF 
Matrix: Soil NBF-LTST-RR 
DaLa Re-ease Authorized, VTI D:1-c S:mnlerl ' NA 
Reported: 01 /II/II Date Received: NA 

Date Extracted LCS/LCSD: 0'7/08/17 Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry*wt 

Date Anafyzed LCS: 07/08/II 19:4a Final- Extract Volume LCS: 1.0 mL 
LCSD: 01 /08/LI 20:02 LCSD: 1. O mL 

Instrument/Anal-yst LCS: FID9/MS Dilution Factor LCS: 1.00 
LCSD: FID9,/MS LCSD: 1 . 00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

131 1s0 87.32 136 150 90.12 3.12 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 101? 103? 

Results reporred in mg/kg
 
RPD calculaced using sample concentrations per SW846.
 

FORM III 



TOTAI DIESEL RANGE HYDROCARBONS_EXTRACTION REPORT 

iisbfisrr@ 
INCORPORATED 

Matrix: Sorf 
Date Received: 01 /08/7I 

ARI Job. 
Proj ect: 

TD49 
NBF 
NBF-LTST-RR 

ART TD C-l--ient ID 
Clrent 
Amt 

Flnal 
VoI Basis Date 

Pran 

II-14750-070811MBl Method Blank 10.0 g .00 mL - 01/A8/II
I1--I4150-A1OB11LCS1 Lab Control- 10. O I .OO mL - 01/48/II 
11-14750-070B1lLCSD1 Lab Control Dup 10.0 g .00 mL - 01 /AB /II
11-14750-TD49A NBF-RRSS-A-070811 8.62 q . O0 mL D 07 /48/I1

R:sis: D:D-rr Weicrhf W=As Rer-eirzed
 
Diesel Extraction Report
 



TNORGAI{ICS A}IAIYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: TD49A 
LIMS ID:11-l-4?50 
Matrix: SoiI 1fi4
Data Rel-ease Authorizedz;Tl ''lJReported: Oi /12/II 

Percent Total- Sol-ids: 86.48 

Prep Prep Analysis Analysis 
lvleth Date t'lethod Date 

3050B 0t /08/rr 60108 07 /1,1./1.1 
3050B 01/08/11, 6010B 07 /17/r1 
?n qnFr 07 /08/1.r 6010B 07 /rr/tr 
3050B o7 / 08 /1.r 6010B 01/1,1/1,1 
CLP 07 /08/11. 7 4'tLA 07 /]-1./rt 

U-Analyte undetected at given RL 
Rl,-Reporting Limit 

AlsiHsrb@ 
INCORPORATED 

Sample ID : NBF-RRSS-A-070811 
SAIVIPLE 

QC Report No: TD49-The Boeing Company
Prnicnt: NBF
 

NBF-LTST-RR
 
Date Sampled: 01 /08/LL


Date Received: O1 /08/11,
 

CAS Nunber Ana].yte o'S/kl-drrf 

7 440-38-2 Arsenic 6 6 U 

nt7 440-43-9 Cadmium 0.2 U 

7440-47-3 Chromium 0.6 L2.7 
7439-92-L Lead z 6 

7439-97-6 Mercurlz o .02 0. 04 

FORI4-I
 



ixsbfi:rb@ 
INCORPORATED 

INORGAIIICS AI.IAIYSIS DATA SHEET 
TOTAIJ METATS Samp1e ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: TD49MB QC Report No: TD49-The Boeing Company 
LIMS IDz II-L4750 .. Project: NBF 
Matrix: SoiI NBF-LTST-RRfW
Data Refease Author1zed:{f Date Sampled: NA 
Reported z 01/1.2/II I.) Date Received: NA 

Percent Total- Solids: NA 

Prep Prep Analysis Arralysis
f'leth Date Method Date CAS Nunber Analyte RL ng/kg-dry A 

30508 01 /08 /M 0108 07 /It/I7 7 440-38-2 Arsenic 5 5 U 

30508 0'7 /08/1L 60108 01/I1-/II 1440-43-9 Cadmium 0.2 O.2 U 

30508 01/08/L7 60108 07/II/II 7440-41-3 Chromium 0.5 0.5 U 

30508 01 /08/1-1 60108 01 /1I/I7 7439-92-L Lead 2 2 U 

CLP 01/08/lI 1411-A 01/I1,/1,I 7439-9'l-6 Mercury O.O2 0.O2 U 

U-Ana1yte undetected at given RL 
Rl-Reporting Limi-t 

FORM-I
 



Ar$fisrb@ 
INCORPORATED 

TNORGAI{ICS AI{AIYSIS DATA SHEET 
TOTAI METAI,S Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample 1D: TD49LCS QC Report No: TD49-The Boeing Company 
LIMS ID: 11-14750 ' Project: NBF 
Matrix: Soil- m 1,. NBF-LTST-RR 
Data Rel-ease Author1zedzffi' Date Sampled: NA 
Reported z 07 /L2/L1 (\ ) Date Received: NA 

BI.AIiIK SPIKE QUAI,ITY CONTROL REPORT 

Analyte 
Analysis 
Method 

Spike 
Found 

Spike
Added 

t 
Recovery A 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 

60108 
6010B 
60108 
60108 
741IA 

198 
52.s 
53. 8 

193 
0. s3 

s0.0 
s0.0 

200 

200 
0.50 

99. 03 
105? 
108? 

96.58 
10 6% 

Reported in mglkg-dry 

N-Control- ]imit not met 
NA-Not Applicable, Analyte Not Spiked
Control- Limits: 80-120? 

FORM-VII
 



f/ F- 	Anal yti cal Resou rces, I n co rporated 
Analytical Chemists and Consultants -aU 

July 19, 2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TE14
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARl) accepted one soil sample in 
good condition on July 14, 201 l. One cooler was received with a temperature of 6.0oC. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARL If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerelv.
 
tN at-irtcfi- RESo uRCES, rN c


,/ //
/'A- /L<- ".-,'2,ttL',Tl 

Kelly Bffierrr '-- u"
 

Client Sbrvices Manager
 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,lN415lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 1 34th Place. Suite 1 00 . Tukwila WA 981 68 o 206-695-6200 0 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Analytical Resources, IncorporatedftE Gooler Receipt FormAnalytical Chemists and Consultants aU 

IUKFARI Client: Proiect Name: 

COC No(s): Detivered by: Fed-Ex UPS Courier faf656ilJbtn".o]-r:t llAssigned ARI Job No Tracking No: 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?
 

Were custody papers included with the cooler?
 

Were custody papers properly filled out (ink, signed, etc ) .. ......
 

Temperature of Cooter(s) ('C) (recommended 2.0-6.0 'C for chemrstry) . .. . U , O
$ 
lf cooler temperature is out of 

Cooler Accepted by: 

Complete 

Log-ln Phase: 

Was a temperature blank tncluded rn the cooler? 

what krnd or packrns materiarwas used? ... ;t;;";';; 
Was sufiicient ice used (rf appropriate)? . ............... 
Were all bottles sealed in rndrvidual plastic bags? 

Did all bottles arnve in good condition (unbroken)?
 

Were all bottle labels complete and legible?
 

oate: 7/14/act <t rime 

and attach all shipping documents 

' tGD ; ;"";" 6;s) Foam Brock\___-./ \-_/ 

Dtd the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with custody papers?
 

Were all boftles used correct for the requested analyses?
 

Do any of the analyses (bottles) require preservation? (attach preservatton sheet, excludrng VOCs)...
 

Were all VOC vials free of arr bubbles?
 

Was Sample Sptit by ARt : yES Date/Time:_ Equipment:_@ 

YES @ 
NO@
NOuts/ 

remp Gun to*, c( o 14 ( 6( c( 

lb'7L 

YEs 69 
Paper 

NA NO 

NO 

NO 

NO 

NO 

NO 

\_- NO 

YEs NOaD 
YES NOEi 

NO@

@ 

Split by' 

samples Logsed by: AJ oate: Time: \t{-{o
n- Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Aclclitional Alofes, Discrepancies, & Resolutions.. 

By' Date 

Small ) "sm" 
>.* mtn 

Peabubbles ) "pb'rrt Large ) "lg" 
Headspace ) "hs" 

001 6F Cooler Receiot Form Revision 014 
3tzt10 



Sampre rD Cross Reference Report il$fiSi!@ 

ARI Job No: TE14
 
Client: The Boeing Company


Project Event : 025.082.31-1.001
 
Proiect Name: NBF
 

ARI ARI 
Sanple ID Lab ID LIMS ID l'latrix Sanp1e Date/Time VTSR 

1. NBF-RRSS-A-071411 TE14A 11-15156 Soil 01 /I4/II 14240 01 /14/1-L 16z32 

Printed 01 /I4/77 



firsbfisrb@
ORGANICS A}IAIYSIS DATA SHEET INCORPORATED 
IPHG by t'lethod NWTPHG QC Report No: TE14-The Boeinq Companv
Matrix: Soil- Proj ect: NBF 

Event : 025.082.311. 001 
Data Release Authorized: Date Sampled: 0'7 /I4/Ll
Rennrfcrl . O7 /1 q /17 Date Received: 0'7 /14/1,1, 

Analysis
ARI ID Client ID Date Basis Range Result 

MB-O71911 Method Bl-ank 0'7 /19/11, "-
l-)rw 	 Gasol i ne < 5.0 UJ 

11- 1515 6 PI D3	 HC ID 
Tri-fluorotoluene 98.42 
Bromobenzene 99.09 

TE14A NBF-RRSS-A-071411 0'7 /19/11_ Dry 	 Gasoline L2 
11- 1515 6 PI D3	 HC ID GRO 

Trif l-uorotoluene 90 . 8 % 

Bromobenzene 91.3% 

Gasoline val-ues reported in mglkg (ppm) 

\r-^L+LQuantitation on total peaks in the gasoline range from Toluene to r\qPlrLrlorgllg.^ I ^^^ 

GAS: Indicates the presence of gasofine or weathered gasoJ-ine. 
GRO: Positive resul-t that does not match an identifiabl-e 	 sasol-ine pattern. 

Results corrected for soil- moisture content per Sectj-on 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICALA 
REs6ir'R;EsV 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SIJMT'IARY 

ARI Job: TE14 QC Report No: TE14-The Boeing Company
Matri-x: SoiI Proj ect: NBF 

Eventz 025.082.311.001 

Client ID BFts TFT BBZ TOT OUT 
MB-071911 NA 98.48 99.08 0 
LCS-O71911 NA 98.72 91 .42 0 
LCSD-071911 NA 109? 109? 0 
NBF-RRSS-A-071411 NA 90.8? 91.33 0 

LCS/MB LIMITS QC LIMITS 
(BFB) = Bromofl-uorobenzene (70-130) (70-130)
(TFT) : Trifluorotoluene (80-120) (66-123)
(BBZ) = Bromobenzene (80-120) (62-130) 

Log Number Range: 11-15156 to 11-15156 

FORM II TPHG
 

Page 1 for TE14
 



.?
ANALYTICAL(A
RESOURCES\z 

ORGAI\TICS AI.IAI,YSIS DATA SHEET 
TPHG by Method lilW:IPHG 
Page 1 of 1 

INCORPORATED 
SampJ-e ID: LCS-071911 

LAB CONTROL SAI'{PLE 

Lab Sample fD: LCS-071911 
LIMS ID:11-15156 
Matri-x: Soil-

QC Report No: TE14-The Boeing Company
Project: NBF 

Event : 025.082.311. 001 
Data Rel-ease Authorized: 
Rcnnrtcrl . O'l/19/II 

Date Sampled: NA 
Date Received: NA 

Date Anal-yzed LCS: 01/19/71 06:2'7 
LCSD: 01/79/7I 06:53 

Instrument/Analyst LCS: PID3/MH 
LCSD: PID3/MH 

Purge Vol-ume: 5.0 mL 

Qamnla nmnrrnl lQg. 100 mg-dry-wt 
LCSD: 100 mg-dry-wt 

AnaIyt6 LCS 
Spike LCS 

Added-LCS R€cov€ry 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Gasol-j-ne Range Hydrocarbons 47.9 50.0 95.8E 50.6 50.0 101% 5.5? 

Reported in mglkg (ppm) 

RPD cal-cufated using sample concentrations per SW846. 

TPHG Sunogate Recovery 

LCS LCSD 
Trif luorotol-uene 98 .12 10 9% 

Bromobenzene 9'7.4e" 109C 

FORM III 



ANALYTICAL 
RESOURCES 

ORGAI{ICS AI{AIYSIS DATA SHEET INCORpORATED 
PCB by GCIECD Merhod SW8082 Sample rD: NBF-RRSS-A-071411 
Page lof 1 SAI'{PLE 

Lab Sample fD: TE14A QC Report No: TEl4-The Boeing Company 
LIMS ID: 11-15156 Proiect: NBF 
Matrix: Soif .^ 025 .482. 311. 001

--.---' 1lr\uara Ke-Lease auchorized'\, I \ Date Sampled: 01 /I4/IIvReported O1/I}/LI '/ Date Received: A1/74/17 

Date Extracted z 01 / 15 / IL Sample Amount : 12 .2 g-dry-wt
Date Ana]yzed A1 /L6/II 27:75 Final Extract Vol-ume: 4 .00 mL 
f nstrument /AnaJ-yst : ECDT /JGR Dj-J-ut j-on Factor: 1 . OO 

GPC Cleanup: No Sil-ica Gel: No 
SrrIfrrr Cle:nrrn. YeS 
Acicl Cle^nrrn: Ye5 Percent Moisture: 13.4% 
Florisrl Cleanup: No 

CAS Number Analyte RL Result 

L2614-II-2 Arocfor 1016 33 <33u
53469-27-9 Arocl_or 1242 33 <33u
12612-29-6 Aroclor 1248 33 <33u 
IL)91-69-1 Arocl-or I254 33 <33U 
11096-82-5 Arocfor 1260 33 <33U
11104 -28-2 Aroclor I22I 33 <33u 
11141-16-5 Arocfor 1232 33 <33U 

Ponarfarl in tra/Va 1nnl.r\tsYl '!Y \Yypr 

PCB Surrogate Recovery 

Dcc:ch I orohi nhcnrr'l 68.8? 
Tec rachlorometaxy Iene 19 .02 

FORM I 



fixsbfi8ri@
ORGANICS AI{AIYSTS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 Sarople ID: MB-071511 
Page 1 of 1 METHOD BI,ANK 

Lab Sample ID: MB-071511 QC Report No: TE14-The Boeing Company
LIMS ID:11-15156 Proj ect : NBF 
Matrix: Soll- 025.082.311.001 
Daca Re-l-ease Aurhorized: llnfe Samnled: NAV\)Reported:. 01 /18/II Date Received: NA 

Date Extracted: 01 /L5/II Sample Amount:. 12.0 g 
Dafe Ana l rrzed: O1 /16/II 2O:30 Fi-nal- Extract Vol-ume: 4 . 0O mL 

: I,UU//U(JK Dil-ution Factor: 1.00,.'LLgL] 

CPa al o:nrrn. Jtln Silrca Gef: No 
Srrl frrr f I c:nrrn. Yes 
Ar-id ClpAnrn' YeS Percent Moisture: NA 
Florisil Clcanrrn: No 

CAS Nunber Analyte RL Result 

1261 4-LI-2 Aroc-lor 1016 33 <33 U 

53469-2r-9 Arocl-or 1242 33 <33 U 

1261 2-29- 6 Arocl-or 1248 33 <33 U 

11097-69-1 Arocl-or 7254 33 < 33 U 

1L096-82-s Arocl-or 1260 33 <33 U 

11104 -28-2 Arocl-or I22I 33 < 33 U 

11141-16-5 Arocl-or r232 33 < 33 U 

Rannrrar-l i n tta /V^ /nnF \
FtrY/ ^Y \PPVl 

PCB Surrogate Recovery 

De ca chf orobiphenyJ- 69 .22
 
Te t rachlorome t axyl ene '7 8 .2e"
 

FORM I 



AIsbfi:*@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUM}4ARY 

Matrix: Soil- QC Report No: TE14-The Boeing Company 
Prol ect : NBF 

02s.082.311.001 

DCBP DCBP TCI'OC TClo(

Client ID I REC LCL-UCL S REC LCL-UCL TOT OUT
 

-7MB-071511 69 .22 5I-1L2 8 .2e. 46-11 1 0'73.2e. 5r-rr2LCS-071511 85.8% 46-111 0 
NBF-RRSS-A-07 14 11 68.8% 42-121 19.A2 50-114 0 

Mi nrar^r:rza /M^RS ) Contro] Limits\r!r 

Prep Method: SW3546 
T nn rrrrrmr.rar arnna: 11-15156 to 11-15156 

FORM-rr SW8082 
Page 1 for TE14 



ORGANICS AI{AIYSIS DATA SHEET 
PCB by GC/ECD Method SW8082 
Page 1 of 1 

Lab Sample ID: LCS-071511 
LIMS ID:11-15156 
Matrix: Soi-1 \,, \ua ra Kel.ease AuE.nor rzeo,: \ | | \ v | '/Reported: O1 /I8/I7 

Date Extracted: 01 /15/LI
Date Ana-Lyzed: A1 /16/II 20:53 
Instrument/AnaIyst : ECDTlJGR 
GPC Cleanup: No 
Srrl frr- Cle:nrrn. Yes 
Ar-i d Cl c:nrn' YeS 
F I nri si I C lc:nrrn; I\Jo 

Analyte 

Arocfor 1016 
Arocl-or 1260 

Ro<rrlj-e ron^rj-od i- ,,^/V^ /hh'-\Lr rs}Jvr Lsu frr Fgl \PP!/^g 

fiisbfi8ti@ 
INCORPORATED 

Sanple ID: LCS-071511 
I,AB CONTROL 

QC Report No: TE14-The Boeing Company 
Proj ect : NBF 

025.082.311.001 
Datc S:mnleri. NA
 

Date Received: NA
 

Sample Amount: 12. O g-dry-wt
Final- Extract Volume: 4.00 mL 

Dil-ution Factor: 1.00 
Sil-ica Gef : No 

Percent Moisture: NA 

Lab Spike 
Control Added Recovery 

r29 161 1'7.2>" 
118 L61 10 .1>" 

PCB Surrogate Recovery 

Decachl-orobiphenyl l3 .2e. 
Tetrachl-orometaxyl-ene 85.8% 

FORM III 



ANALYTICAI(Zf-l 
RESOURCES \Z

ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TE14-The Boeing Company
Page 1 of I Proj ect: NBF 
Matrix: Soil 025.082.311.001 

Date Received: 01 /14/I1 

R:;:.1:j:"';,)i;);rrzed' vD 
Extraction Analysis EE1/

ARI ID Sample ID Date Date DL Range RL Result 

MB-071511 Method Bfank 01 /r5/rr 0'7 /r6/rL 1.00 Diese] 5.0 < 5.0 u
11-15156 HC ID: --- FID9 1.0 Motor Oil 10 < 10 U 

o-Terphenvl 95.5? 

TE14A NBF-RRSS-A-071411 0'//75/L7 01/16/II 1.00 Diesel 5.7 9.8
11-15156 HC ID: DIESEL/MOTOR OIL FID9 1.0 Motor Oil 11 32 

o-Terphenvl 92.62 

Reported in mglkg (ppm) 

EFV-Effective Fi-nal Vol-ume in mL.
 
DL-DiIution of extract prior co analysis.
 
Rl-Reporting Iimit. 
fir ocol nrrrnritatiOn On tOCa-I neaks i n f he r:n^o f rtm a1) r^ C24 . 

Motor OrJ- quantj-tation on total peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons in
 
ranqes are not identifiable. 

FORM I 



Ais8fi8rb@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SUM}4ARY 

Matrix: Soil- QC Report No: TE14-The Boeing Company
 
Proj ect : NBF
 

025.082.311.001 

C]-ient ID OTER TOT OUT 

071511M8S 95.5% 0 
07 1511LCS 106% 0 

NBF-RRSS-A-071411 92.6% 0 

LCS/}A LIMITS QC LIMITS 

(OTER) : o-Terphenyf (50-150) (50-150) 

Prep Method: SW3546 
Log Number Range: 11-15156 to 11-15156 

FORM-II TPHD 
Page 1 for TE14 



fixsbfisr!@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED 
NWTPHD bY GCIFID Sample ID: LCS-071511 
Page 1 of 1 I,AB CONTROL 

Lab Sample ID: LCS-071511 QC Report No: TE14-The Boeing Company 
LIMS ID:11-15156 Proj ect : NBF 
Matrix: Soil 025.082.311.001 
Data Refease Authorized'\l D:fe S:mnled' NA 
Renorrerl: O1 /'8/LL u 1| \) Date Received: NA 

Date Extracted: 01 /15/II Sample Amount: 1O.O g-dry-wt
r):-c An:f vzcd. Oi /16/II 19:10 Final Extract Vofume: 1.0 mL 
Tnsf rnmenf /Ana l vst: FID9/MH Dll-ution Factor: 1. OO 

Lab Spike 
Range Control Added Recovery 

uacScr r24 150 82.12 

TPHD Surrogate Recovery 

n-'l'ornhonrrl r06? 

Raqrr'll-q ronnrl-od in ma/ka 

FORM III 



tlsbil8ri@ 
INCORPORATED 

TOTAT DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TE14 
Matrix: Soil- Proj ect : NBF 
Date Received: 01 /I4 /II 025.082.311.001 

Cl-i-ent Flnal Pron
 
AR] ]D Cl-ient ID Amt VoI Basis Date
 

11-15156-071511MB1 Method Bfank 10.0 q 1.00 mL - 01 /I5/I7

11-15156-071511LCS1 Lab Control 10.0 g 1.00 mL - 01 /I5/II

11-15156-TE14A NBF-RRSS-A-071411 8. B3 q 1.00 rn], D 07 /15/II
 

Basis: D:Dry Weight W:As Received
 
Diesel Extraction Report
 



ANALYTICAL 
RESOURGES\\y 
INCORPORATED 

INORGAI{ICS A}IAIYSIS DATA SHEET 
TOTAIJ METAIS Sanple fD : NBF-RRSS-A-071rI11
Page 1 of 1 SAMPIJE 

Lab Sample ID: TE14A QC Report No: TE14-The Boeing Company
LIMS ID:11-15156 , Project: NBF 
Matri-x: Soil ,--X 025.O82.311.001 
Data Rel-ease Autho r fz/d.//ffi Date Sampled: 07 /I4/1.I
Reported: O7 /20/1.I l,-fl' Date Recei-ved: 07 /14 /11, 

./ //
Percent Total- Sol-ids , {A.ZZ 

Pr€p Prep Arralyeis Arralyais
 
Meth Date l4ettrod Date CAS Nunber Analyte uglk9-dr1'
 

3050B 07 /1.s/rr 6010B 01/18/1.1. 7440-38-2 Arsenic 
3050B 0'7 /15/1r 6010B 07 /1.8/11 1440-43-9 Cadmium v.z u.z 
3050B 01/1,5/rr 6010B 07 /18/1,r 7440-47-3 Chromium nq 11. 9 
3 050B o'7 /1.5/rr 60t 0B 07 /'t 8 /1.r 1439-92-L Lead z L2 
CLP 01/18/1.1. 7 41LA 07 /1.9/1.1. 1 439-91 -6 Mercury v.vz 0.02 

U-AnaIyte undetected at gj-ven RL 
Rl-Reporting Limit 

FORM-I 

6 



f,rs5fi:*@ 
INCORPORATED 

INORGAI{ICS ANATYSIS DATA SHEET 
TOTAI, METAIJS SampJ.e ID: METHOD BLAI{K
Page 1 of 1 

Lab Sample ID: TE14MB QC Report No: TE14-The Boeing Company
LIMS ID:11-15156 / Proi ect: NBF 
Matrix: SoiL /l/ ,/ 025.082.311.001 
Data Rel-ease Autho rize{fu/ Date Sampled: NA 
Reporred: 01/20/1t li Date Received: NA 

t/
f / 

Percent Total- Sol-ids: Nf,,/ 

Prep Prep Analysis Anal.ysie
f.leth Date ldetbod Date CAS Nunber Analyte RL ng/kg-dL-y A 

30508 01 /Is/U, 60108 07 /L8/LL 1440-38-2 Arsenic 5 5 U 

30508 01 /1,5/lI 60108 07 /18/L\ 7 440-43-9 Cadmium 0.2 O.2 U 

30508 O7 /1.5/71 60108 07 /18/II 1440-41-3 Chromium 0.5 0.5 U 

3050B 0'7 /1.s/I7 60108 07 /1,8/tt 7439-92-I Lead 2 2 U 

CLP 01/I8/1,1 141IA 01/1-9/11 7439-91-6 Mercury 0.02 O.O2 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORIvt-I 



irsffsrb@ 
INCORPORATED 

INORGAI{ICS AI{AIYSIS DAIA SHEET 
TOTAL METAI,S Sauple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: TE14LCS QC Report No: TE14-The Boeing Company
LIMS ID: L1-15156 Project: NBF 
Matrix: Soil /1/h

t 
025.082.311.001 

Data ReLease Authorizefiff Date SampLed: NA 
Reported: 0'7 /20/Lt t/ f/ Date Received: NA 

I/\-/ 
BLAITK SprKE QUAIITY CONTROL REpORt 

Analysis Spike Spike t 
AnaJ.yte liathod Found Added Recoverl A 

Arsenic 6010B I91 200 98.5? 
Cadmium 60108 50.8 Rnn IQ2Z 
Chromium 60108 50.5 F.n n 1018 
Lead 6010B 196 200 98.0? 

n q?Mercury 1 47tA 0. s0 10 68 

Reported in mglkg-dry 

N-Control limit not met 
NA-Not App1icable, Anal-yte Not Spiked
Control- Limits: 80-1208 

FORXvI-VII 



a>
fl F- Ana I yti cal Resou rces, I n co rpo rated 

Analytical Chemists and Consultants 
aU 

July 20,2011 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TE31
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on July 15, 201l. One cooler was received with a temperature of 5.9"C. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARl. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTIC4' RESOURCES, INC
 

t// 
' /1
./ // rz' 't2 /'? ' 1--',-h 

":(k'ud/\Client Services Manaser 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707, M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA98168.206-695-6200.2o6-69s-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com


$
 
I=ltll 2 

q) 

6\nT: *r () 

_i oo
'6 +:0)a 

E o o -aEt-FlJ 8A
'll E \l c c-o UO = E;68tr a E8 + =sr* i 9 6c l,'r

.9 hE t.EqE d:=tFi frBs +z EY !.to ><Y>>.. c) 

o qp !r o 6 6 K bFr biEEE
Z > : X h Fri o o 

Erp 6 rt | | 

.9
o 

lo- G 

oo 
Ecl oI tr 

I e o 
I e 

o 
I YE o

2o I 

o-

C) I 

E
o

I 

Jr 

Elz2lo)s E Elg a
oo o) l.= g\s +t 'D I(L Itoo( o 6

I' 
vl o= q. 

; I oo 
rF o=o o 

JbE
uJ

J
I .'R 

v=z-\.s
(u O 

,(. .C ,x
.u\ P$ 

g\--
o d lt 

oF.* o o e
.E c 

F.

o 
F-

EFE
o-

o
$ u,lN?= 
al,
Ec ffiNS o -E
o *Qa- 5 = 
E iXHO
!t d] s, !z
Lll 
o EE c-e
(U 
o .cn E.'3E 

txl TNTT 
q

EI
F 

-S<v 

-q1< 



Sanpre rD Cross Reference Report #$ffS*(E 

ARI Job No: TE31
 
Cl-ient: The Boeing Company

Project Event: NBF-LTST-RR
 

Proj ect Name z 25082.311.001 

ARI ARI 
Sample ID Lab ID LIMS ID t'latrix SanpJ.e Date,/Tine VTSR 

1. NBF-RRSS-A-071511 TE31A II-15268 Soil 01 /I5/I1 15:15 07 /I5/I1, 16:05 

Printed 01 / 1,5 / U, 



Analytical Resources, IncorporatedftE Gooler Receipt FormAnalytical Chemists and Consultantsa, 

ARI Client, Proiect Name: 

COC No(s): Delivered by: Fed-Ex UPS Courier nqd OetiverqO Other: 
\J 

Assigned ARI Job No' Tracking ruo, NA 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO€e
Were custody papers included with the cooler? \E9 NO 

Were custody papers properly filled out (ink, srgned, etc.) .... NO@
Temperature of Cooler(s) ('C) (recommended 2.0-6.0 'C for chemistry) .. ... 5 .q 
lf cooler temperature is out of compliance fill out form 00070F remp Gun ro*, 91"Qi{ [[al?

coorerAccepteooy, *V o.,", altSlll ,,r", \(nOS 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included rn the cooler? yES. . . . . .. /.^
What krnd of packing material was used? ... Bubble Wrap Wet lce Gel Pack{ Baggie/ Foam Block Paper Other:_ 

\--l-
WasWas sufficientsufficient iceice usedused (if(if approprrate)approprrate) ?? .. ...... ...... .. .... .. .... .... .... /G, NONANA /-@

I-/ /'i=-1

Were all bottles sealed in individual plastic bags? YgS
/-\
Did all bottles arrive in good condition (unbroken)? ( VfSf NO\:< 
Were all bottle labels complete and tegible? /Vm\, NO
 

Did the number of containers listed on COC match with the number of containers recerved? Z6, NO
 

Did all bottle labels and tags agree with custody papers? |ff NO
ZWere all bottles used correct for the requested analyses? (_7E9 NO
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... (9 
A 

YES NO
 

WereWere allall VOCVOC vialsvials freefree ofof atratr bubbles?bubbles? //Kh yES NO
fK\ 
Was sufficient amount of sample sent in each bottle? .. . . . . . .. . \-/ NO 

DatevocrripBtankwasmadg{Rt.................
uate voL; Inp tslank was mad9r1.AR1............... . 
 @'LNA/
WasSamp|eSp|itbyARl.(^^)YEsDate/Time:-Equipment:-Splitby: 

V^ 

ampres Lossed.r a I El'\W o",", ?ttC /,r ,,,"", [6,-Ln
* of discrepancies or concems 

Sample lD on Bottle Samole lu on uu(; Sample lD on Bottle SamDle lD on COC 

Additional Notes, Di screpa n cies, & Reso/utions.' 

By' Date' 

Pr*r$bl8s' Small ) "sm" 
2"1 mrn >4mrn *p5"Peabubbles )JJ Drt Large ) "lg""ntal 

Headspace ) "hs" 

001 6F Cooler Recerpt Form Revision 014 
3t2t10 



Als:fi:*@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 Sample ID: MB-071911 
Page 1 of I METHOD BI,ANK 

Lab Sample ID: MB-071911 QC Report No: TE31-The Boei-ng Company 
LIMS ID: ).I-15268 Project : 25082. 311. 001 
Matri-x: Soil 4 NBF-LTST-RR 
Daca Rel-ease Authorized, V l\ D:rc S:mnlcd'NA 
Reported: 0l /20 /LI Date Received: NA 

Date Extracted:. 01 /1"9/II Sample Amount: 12.a g 
Date Anal yzed: 01 /20 /11 O8:23 Fina] Extract Volume: 4.00 mL 
Tn.srrrrmenr /Anal vst : ECDTlJGR Di-f utron Factor: 1. O0 
GPC Cleanup: No Srlica GeI: No 
Srrlf rrr Cl c:nrrn' Yes 
Aeid ClF:nrrn: Ye5 Percent Moisture: NA 
F-l ori si I f-l c:nrrn; \gvrvsrruy 

CAS Nunber Analyte RL Result 

L261 4-17-2 Aroclor 1016 33 < 33 U 

53469-27-9 
t261 2-29- 6 

L091 - 69-L 
1096-82-5 

Aroclor 
Aroclor 
Aroclor 
Aroclor 

1242 
L248 
L254 
1260 

33 
33 
33 
33 

<33 
<33 
<33 
<33 

U 

U 

U 

U 

Lr0 4-28-2 
1141-16-5 

31 324-23-5 

Aroclor 
Aroclor 
Arocfor 

I22I 
1232 
1262 

33 
33 
33 

<33 
<33 
<33 

U 

U 

U 

Rannrfarl in tta/VatsY/ J;Y /nnh\\YY"1 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Te t rachforomet ax ylene 

93.22 
86.0% 

FORM I 



ANALYTICAL(JEl
RESOURCES\!7 

ORGANICS AI{ALYSIS DATA SHEET INCORPORATED 
PCB by cClECD Method Sw8082 Sample ID : NBF-RRSS-A-071511 
Page 1 of 1 SAI"IPLE 

Lab SampIe ID: TE31A QC Report No: TE31-The Boeing Company 
LIMS ID:11-15268 Prolect : 25082. 311. 001 
Matrix: Soil NBF-LTST-RR 
Data Rel-ease Authori- zed: Dace Sampled: 0l/15/II
Renorf erl: O-1 /2O/II Uil Date Received: 01 /L5/7I 

Date Extracted : 01 / 79 / 1-I Sampj-e Amount :, 12.7 g-dry-wt 
l-J:fa An:lrrzod. ?1 /)O/11 nR.nnyaEu. w t / / f ! vu. wv Final- Extract Vol-ume: 4.00 mL 
Tnst rnment /Ana l vst 

-w 

: ECDT /JGR Dil-ution Factor: 1. 00 
Sil-ica Gel: No 

S'r'l Frrr Cl eanrrn. YeS 
. Y6S Percent Moisture:' 9.1% 

FIorisiI Cleanrrn: No 

CAS Number Analyte RL Resu1t 

L261 4-Ir-2 Aroc-Ior 1016 32 <32u
53469-2r-9 Aroclor 1242 32 <32u
L261 2-29-6 Aroclor 7248 32 <32u
11097-69-1 Aroclor r254 32 <32u
Lr096-82-5 Aroclor 1260 32 <32u
trr04-28-2 Aroclor r227 32 <32u 
11141-16-5 Arocl-or 1232 32 <32U
31 324-23-5 Arocfor 1_262 32 <32u 

Qannrrar.l i n tta /Va /nnh\ Ir\st/v! ttrY / i\Y \ },Yp 

PCB Surrogate Recovery 

I-)acachl nrnhi nhcnrzl 14.52 
Te t ra ch l- o rome t axyl ene 70.0% 

FORM I 



Arsbil8rb@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUMT'IARY 

Matrix: Soi-f QC Report No: 
Project: 

TE31-The Boeing Company 
25082.311.001 
NBF-LTST-RR 

Clrent ID 
DCBP DCBP TOO( TCIO( 
I REC LCL-UCL 8 REC LCL-UCL TOT OUT 

MB-071911 
LCS-071911 
LCSD-071911 
NBF-RRSS-A-071511 

93.2e" 5r-rr2 86.0% 46
89.8? 5r-rr2 83.5? 46
91.5% 5L-rr2 84.5% 46
'l 4.5e" 42-L2'7 70.0% 50

11 
11 
11 
1_4 

0 

0 
0 
0 

Microwave (MARS) Controf Lrmrts 
Prep Method: SW3546 

Loq Number Ranqe: LL-L5268 to LI-L5268 

FORM-II SW8O82 
Page 1 for TE31 



fitstfi8rb@
ORGANICS ANALYSTS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 Sample ID: LCS-071911 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-071911 QC Report No: TE31-The Boeing Company
LIMS ID: II-15268 Project: 25082. 311. 001 
Matrix: SoiI NBF-LTST-RR 
Data Refease Authori zed, \ | f t D:te S:mnlcd' NAv t/Reported: Oi/20/II Date Received: NA 

Date Extracted LCS/LCSD: 01 /19/II Sample Amount LCS: 12.0 g-dry-wr 
LCSD: 12.0 g-dry-wt

Date Analvzed LCS:. 01/20/ 11 08:45 Fi-nal- Extract Volume LCS: 4.00 mL 
LCSD: 01/20/11 09:08 LCSD: 4.00 mL 

Tnsfrrrment /Anal vst LCS: ECDTIJGR Dil-uti-on Factor LCS: 1. 00 
LCSD: ECDTlJGR LCSD: 1.00 

f]Pa f-l arnrrn. NIn Si-l-ica Gel-: No 
Srrlfrrr Cleanrrn: YeS 
Ar-i cl Cleanrrn: Ye5 Percent Moisture: NA 
F-l ori si l (-l eanrrn: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 130 L61 11 .BZ L32 161 79.0% 1.5% 
Arocfor 1260 I32 161 19.02 135 161 B0.B% 2.2e" 

PCB Surrogate Recovery 

LCS LCSD 
Decachlorobiphenyl 89.8% 91.5% 
Tetrachforometaxyl-ene 83.5% 84 . 5% 

Rocrrlte roh^rrar'l in tta/Vatsyl,ry\yy"t /nnl-r) 

RPD cafcufated using sample concentrations per SW846. 

FORM III 



ANALwtcAL6 
RESOURCES \7

ORGANICS ANAIYSTS DATA SHEET INCORPORATED 
TOTAI DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TE31-The Boeing Company
Page 1 of 1 Projecr : 25082. 311. 001 
Matri-x: Soil- NBF-LTST-RR 

Date Recei-ved: 01 / L5 / II 
2

Data Rel-ease Authorized' V l\ 
!\uyvr uvv. 

Extraction Analysis EFV 
ARI ID Sample ID Date Date DL Range RL Result 

MB-071811 Method Bl-ank 01 /I8/II 01 /L9/I1 1.00 Diesel 5.0 < 5.0 U 

11-152 68 HC ID: --- FID4A 1 . 0 Motor Oi] 10 < 10 U 

o-Terphenvl I01Z 

TE31A NBF-RRSS-A-071511 07 /I8 /II 01 /19/II 1.00 Diesel 5.5 9.2 
77-L5268 HC ID: DRO/MOTOR OIL FID4A 1.0 Motor Oil 11 38 

o-Terphenvl- II4Z 

Reported in mglkg (ppm) 

EFV-Effective Final- Volume in mL. 
DL-DiIution of extract prior to analysis.
Rl-Reporting Iimrt. 

Di esel rrttenf itatiOn On tOtal na:lu c i n rha Frnm .1) '^ C24, 
Motor Oil quantitatlon on totaf peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or addj-tional hydrocarbons j-n
 
ranges are not identifiabl-e. 

FORM I 



AIsbfi:ri@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SIJMT''ARY 

Matrj-x: Sorl QC Report No: TE3l-The Boeing Company

Project: 25082.311.001
 

NBF-LTST-RR
 

Client ID OTER TOT OUT 

071811M8S I0'7 e. 0 
07181lLCS I01Z 0 
O71811LCSD I2re" 0 
NBF-RRSS-A-071511 1-r4Z 0 

LCS/MB LIMITS QC LIMITS 

(OTER) = o-Terphenyl (50-150) (50-150) 

Prep Method: SW3510C
 
Log Number Range: II-15268 to II-L5268
 

FORM-II TPHD 
Page 1 for TE31 



Ai35fi3*@
ORGANICS AI.IAIYSIS DATA SHEET INCORPORATED 
NWTPHD by cClFID ganple ID: LCS-071811 
Page 1 of 1 LCS/LCSD 

Lab Sampl-e ID: LCS-071811 QC Report No: TE31-The Boeing Company
LIMS ID:11-15268 Project : 25082. 311. 001 
M:triv. Qni I NBF-LTST-RR

._i___,. i,1?^:::--^.:::uara Kerease Autnorl.zed: \l | \ Dafe S:mnled. NAv l )Rennrted' O'1 /|q/II Date Received: NA 

Date Extracted LCS/LCSD: 01/L8/II Samp1e Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt

Date Analyzed LCS: 01/19/7I 10:.02 Finaf Extract Vol-ume LCS: 1.0 mL 
LCSD : Oi / 19 / II IO :25 LCSD: l, . O mL 

Instrument/Analyst LCS: FID4A/MS Dilution Factor LCS: 1.00 
LCSD: FID4A/MS LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

143 150 95.33 153 150 702% 6.8% 

TPHD Surrogate Recovery 

LCS LCSD 
o-TerphenyJ- L0'7 e" I21,% 

Results reported in mg/kg
 
RPD cafculated using sample concenrrarions per SW846.
 

FORM III 



ris:fi8rb@ 
INCORPORATED 

TOTAJ, DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TE31 
Matrix: Soil Project: 25082.311.001 
Date Received: 01 /15/71 NBF-LTST-RR 

Clrent Final Pron
 
ARI ID Client ID Amt VoI Basi-s Date
 

I1-15268-071811M81 Method Blank 10.0 q 1.00 mL - 01/I8/

IL-I5268-071811LCS1 Lab Control 10.0 g 1.OO mL - 01/L8/

IL-1"5268-071811LCSD1 Lab Contro-I Dup 10. O g 1.00 mL - 01/I8/

II-I5268-TE31A NBF-RRSS-A-071511 9.01 q 1.00 mL D O1 /LB/
 

Basis: D:Dry Weight W:As Received
 
Diese1 Extraction Repolt
 



ti3bfisrb@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG QC Report No: TE31-The Boeing Company
Matrix: Sor] Project : 25082. 311. 001 

Event: NBF-LTST-RR 
Date SampJ ed: 01 /15/IL

Date Received: 01 /15/II 

Analysis
ARI ID Client ID Date Basis Range ResuIt 

MB-071911 Method Blank 
rr-15268 

01 /19/LI 
PI D3 

Dry Gasol-ine 
HC ID :_:ou 
Trifl-uorotoluene 
Bromobenzene 

98.42 
99.0% 

TE31A 
II_15268 

NBF-RRSS-A-071511 01 /I9/LI
PID3 

Dry Gasoline 
HC ID 
Trifl-uorotofuene 

< 6.4 U 

108% 
Bromobenzene I01 ," 

Gasoline values reported rn mg,/kg (ppm)
 

Quantitatron on total- peaks in the gasoline range from Tol-uene to Naphthatene.
 

GAS: Indicates the presence of gasoline or weathered gasoline.
 
GRO: Positive result that does not match an identifiable gasoline pattern.
 

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
 

FORM I 



Alstfi:rb@ 
INCORPORATED 

TPHG SOIL SI]RROGATE RECOVERY SUMLTARY 

ARI Job: TE31 QC Report No: TE31-The Boeing Company
Matrix: Soif Proj ect : 25082. 311.001 

Event: NBF-LTST-RR 

Cli.ent ID BFB TFT BBZ TOT OUT 
MB-071911 NA 98.4e" 99.0% 0 

LCS-071911 NA 98.12 91 .42 0 

LCSD-071911 NA 109% 109? 0
 
NBF-RRSS-A-071511 NA 108% r0'7e" 0
 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofl-uorobenzene (70-130) 70-130)
(TFT) : Trifluorotoluene (80-120) 66-r23)
(BBZ) : Bromobenzene (80-120 ) 62-r30) 

Loq Number Ranqe: 11-15268 to 11-L5268 

FORM II TPHG
 

Page 1 for TE31
 



A. 
ANALYTTCAL (Jtr-r 
RESOURCES \7 

ORGA}.IICS ANAT,YSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG SampJ-e ID: LCS-071911 
Page 1 of 1 I,AB CONTROL SAT.4PLE 

Lab Sample ID: LCS-071911 QC Report No: TE31-The Boeing Company
LIMS ID:11-15268 Proj ect : 25082. 31 1 . 001 
Matrix: SoiI '1 Event: NBF-LTST-RR 

^r^^^^ n..L, tlAuaLa Kerease Aurnorrzed: D:fp S:mnlcd. NA\lr)vRennrrerl' 01 /2n/II Date Received: NA 

Date Analyzed LCS : 01 / L9 / IL 06:2'7 Prrrrre \/nl rrme: 5.0 mL 
LCSD: 01/19/11 06:53 

Tnstrument/AnaIyst LCS: PID3/MH Q:mnlo Amnrrnr Taq' lOO mn-drr/-rrF 

LCSD: PID3/MH LCSD: 1OO mg-dry-wt 

Spike LCS Spj.ke LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasol-ine Range Hydrocarbons 41 .9 50.0 95.8U 50.6 50.0 1012 5.52 

Reported in mglkg (ppm) 

RPD calculated using sample concentrations per SW845. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri fluorotoluene 98.1e" 109?
 
Bromobenzene 91.42 109%
 

FORM III 



ANALYTICAL A 
RESOURCES \9 
INCORPORATED 

INORGAI{ICS ANAIJYSIS DATA SHEET 
TOTAI METAI.S Sample ID: NBF-RRSS-A-071511 
Page 1 of 1 SAI'{PLE 

Lab Sample ID: TE31A QC Report No: TE31-The Boeing Company 
LIMS ID:11-15268 Proj ect z 25082. 311 . 001 
Matrix: Soil- NBF-LTST-RR 
Data ReLease Authorized Date SampJ-ed: O7 /1.5/1I
Reported: 01 /20/LL Date Received: 01 /75/II 

Percent Total- Sofids z 90.22 

Prep Prep Analysis Analyaie
f.teth Date llethod Date CAS Nunber AnaLyte RL nglkg-dry A 

30508 01 /1,9/71, 60108 01 /20/lI 1440-38-2 Arsenic 5 5 U 

30508 07 /I9/1,I 60108 O7 /20/L1 7440-43-9 Cadmium O.2 0.2 U 

30508 07 /I9/I1, 60108 07 /20/11. 7440-47-3 Chronium 0.5 L2.5 
30508 07 /I9/I1 60108 01 /20/77 7439-92-L Lead 2 LO 

cLP 0'7/1,8/1,1, 1411,A 07/I9/I1, 7439-97-6 Mercury O.02 0.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORI'!-I
 



firsbffs*@ 
INCORPORATED 

INORGAIIICS AI.IAIYSIS DATA SHEET 
TOTAT METALS Sanp1e ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: TE31MB QC Report No: TE31-The Boeing Company 
LIMS IDz 1.1.-1.5268 A Project ; 25082. 311. 001 
Matrix: Soil- NBF-LTST_RR 
Data Rel-ease Authorized:/-/l,lll Date Sampled: NA/ I/rFIIReported O'7/20/'' Date Received: NAYYt/Percent Total- Solids: Ntr 

Prep Prep Analyeis Analysis
!4eth Date ldethod Date CAS Nr:nber Analyte RL Dglkg-dry O 

30508 01 /I9/I7 60108 07 /20/11 1440-38-2 Arsenic 5 5 U 

30508 07 /1.9/11 60108 07 /20/II 7 440-43-9 Cadmium 0.2 0.2 U 

30508 0'7 /1.9/11. 60108 01 /20/1,1, 7 440-47-3 Chromium 0.5 0.5-1439-92-1, Lead 
U

U30508 O't /19/1"1 60108 0'7 /20/11 2 2 
cLP 07/1,8/1.1. 1417A 07/I9/II 7439-97-6 Mercurv 0.02 0.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



trsiffsr!@ 
INCORPORATED 

INORGAI.IICS A}IALYSIS DATA SHEEI 
TOTAIJ METAI'S Sanp]-e ID: LAB CONTROIJ 
Page 1 of 1 

Lab Sample ID: TE31LCS QC Report No: TE31-The Boeing Company
LIMS ID: 11-15268 A Project : 25082. 311. 001 
Matrix: Soil- hn NBF-LTST-RR 
Data Release Autho r fzeaTffl f Date Sampled: NA 
Reported z 0't /2O/7, Date Received: NAU,/ I \./ 

BI.AIIK SPIKE QUAIITY CONTROL REPORT 

Anal.ysie Spike Spike t 
Analyte ldethod Found Added Recovery A 

Arsenic 6010B 203 200 ro22 
Cadmium 6010B ql n trn n IO2Z 

qn nChromium 6010B 32. 5 105? 
Lead 6010B 198 200 99.08 
Mercury 7 47]-A 0 .47 0.50 94.08 

Reported in mglkg-dry 

N-Control l-imit not met 
NA-Not Applicabl-e, Analyte Not Spiked
ControL Limits: 80-120t 

FOR!'-VII
 



f/ F- 	Analyti cal Resou rces, I n co rporated 
Analytical Chemists and Consultants 

aU 

July 25,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.00f
 
ARI Job: TE89
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on July 20,201 l. One cooler was received with a temperature of 5.9oC. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no inegularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electonically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANA&YTICAL RESOURCES, INC
 

Project Manager 
-for-


Kelly Bottem
 
Client Services Manager
 
(206) 69s-62r1
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M'15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .206-695-6200 o 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com


SampJ.e rD Cross Reference Report i:siilS*@
INCORPORATED 

ARI Job No: TE89
 
Client: The Boeing Company


Proj ect Event z 025 . 08 2 .31-1 . 001
 
Project Name: NBF-LTST-RR
 

ARI ARI 
sanple rD Lab rD LrMsi rD Matrix saaple Date/Time vrsR 

1. NBF-RRSS-A-]'120LL TE89A 11-15493 soit_ 07/20/rr 13:15 oi/20/1,r 14:44 

Printed 07 /20/7I 
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---

Analytical Resources, IncorporatedJA Analytical Chemisrs and ConsultanrsaiJ 

ARrclient: MBI", 
COC No(s). 

AssisnedARlJob *"t # 
Preliminary Examination tl"*, 

Cooler Receipt Form 

,,o,""rr^.". /l1F - LTST 
Derivered by. Fed-Ex Ups courer ,.''ffi*"r, 
Tracking No: (ffi 

were intact, properry srgned and dated custody sears attached to the outside of to coorer? 
Were custody papers included with the cooler? 

NO 

@ 
NOffiWere custody papers properly filled out (ink, signed, etc.) 

Temperature NOof Cooler(s) ("C) (recommended 2.0_6.0 "C for chemistry).
 
lf cooler temperature is out of compliance fill qu( form OOO7OF 

5!
 
Cooler Accepted by: tfzo, Trme' 

Was a temperature blank included in the cooler? . . . .. . . 

What krnd of packing materral was used? . 
Baggies Foam Block paper@elPackswas sufficient ice used (if appropnate)". ..........::]_--

NAWere all botfles sealed in individual plastic bags? 
Did all bottles arrive in good condrtion (unbroken)?
 
Were all botfle labels complete and legible?
 
Drd the number of containers risted on coc match with the number of containers received?
 
Did all bottle labels and tags agree with custody papers?
 
Were all boflles used correct for the requested analyses? .......
 

rflesl requrre preservation? (attach preservatron 
 .*o,::.T1::,::::1r:"'Were all VOC vials free of air bubbles? ""lio"n uof.,
 

Was sufficient amount of sample sent in each botfle?
 
Date VOC Trip Blank made at ARl... . 

vI I'P ercrr^ waswas maOe atARl.... 

was sampte Split byARt , ( ruA
v6r}) yEs ;;,";;" --------- EquiPment: ;il,-'[,^sampleslossedo'' th 'l/zofl( ,,.'-Js/o-,:: '^"'* Notify Project Manager of distrepancies or concems., 

Peabubbles ) *p6"
 

Headspace ) '.hs"
 

0016F 
Cooler Receipt Form3t2t10 Revision 014 



ANALYTISAL A 
RESOURCESg

ORGAI|ICS AI.IAIYSIS DATA SI{EET INCORPORATED 
PCB by @,/EC;p- t'lethod Sw8082 SaupJ.e ID: NBF-RRSS-A-0?2011 
Page 1 of 1 SAIvtPLE 

Lab Sample ID: TE89A QC Report No: TE89-The Boeing Company 
LIMS ID: 11-154 93 Proiect: NBF-LTST-RR 
Matrix: Soif 025.082.311.001 
Data Rel-ease Authorized: Date Sampled: 01 /20/II/

g 
Reported: O'.- /25/11, Date Received: 01 /20/1,1" 

Date Extracted: 01 /2I/II Sample Amount: 13.0 g-dry-wt
Date Analyzed: 01/22/1,I 14202 Einal Extract Vol-ume: 4.00 mL 
f nstrument,/Analyst : ECDT /JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sifica Gef: Yes 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: 10.48 
Florisil Cleanup: No 

CAS Nunber Analyte Rl Resu1t 

L2674-LI-2 Aroclor 1016 <31 u 
53469-2I-9 Aroclor L242 31 <31 U 

12672-29-6 Aroclor L248 Jl_ <31 U 

11091-69-1 Arocl-or 1254 31 <31 U 

L1096-82- 5 ArocL or 1.260 31 <31 u 
rLru4-26-z l{tocror rtzr 31 <31 u 
11141-16-5 Axocl-or 1.232 31 <31 U 

Reported in pglk9 (ppb) 

PCB Surrogate Recovery 

DecachlorobiphenyJ- 87.8t
 
Tet rachlorometaxvlene 83.0?
 

FORM I 

http:DecachlorobiphenyJ-87.8t


Ats5ilSrb@ 
INCORPORATED 

sw8082/PCB SOrL/SEDTMENT STTRROGATE RECO\IERY SUMIIARY 

Matrix: Soil QC Report No: TE89-The Boeing Company 
Proj ect: NBF-LTST-RR 

025.082.311.001 

DCBP DCBP TCDO( TCMX
 
C1ient ID t REC I.CL-UCL T REC LCL-UCL IOT OUT
 

MB-072111 89.58 5L-L12 7L.2Z 46-111 0 
LCS-072111 92.82 5L-112 15.22 46-111 0 
LCSD-072111 92.82 5I-LL2 75.08 46-11 1 0 
NBF-RRSS-A-072011 87.88 42-L21 83.0r 50-114 0 

Microwave (MARS) Contro1 Limits
 
Prep Method: SW3546
 

Log Number Range: 11-15493 to 11-15493
 

FOR!!-rr SW8082 
Page L for TE89 



trsifisrb@
ORGAI{ICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD ldethod SW8082 SaopJ.e ID: LCS-072111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-072111 QC Report No: TE89-The Boeing Company 
LIMS ID:11-15493 Project: NBF-LTST-RR 
Matrj-x: Soil- 025.082.311.001A
Data Rel-ease Authorized:. y',r' Date Samp.l-ed: NA 
Reported: O1 /25/LI Date Received: NA 

Date Extracted LCS/LCSD: 01 /21,/II Sample Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Analyzed LCS: 07/22/II IIt45 Final Extract Vol-ume LCS: 4.00 mL 
LCSD: 07 /22/II 12:08 LCSD: 4.00 mL 

Instrument/AnaLyst LCS: ECD?/JGR Dil-ution Factor LCS: 1 . 00 
LCSD: ECD?/JGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel- : Yes 
SuLfur Cleanup: Yes 
Acid CJ-eanup: Yes Percent Moisture: NA 
Florisil- Cleanup: No 

Spike LCS Spike I/CSD 
Analyte LCS Added-LCS R€cov€ry LCSD Add€d-LCSD R€cov€raz RPD 

Aroclor 1016 r27 ).6'7 76.08 I27 167 ?6.0t 0.0t 
Aroclor L260 134 L67 80.2t 13s 1,6't 80. 8E 0.7t 

PCB Sunogate Recovery 

LCS LCSD 
Decachlorobiphenyl 92.82 92.82 
Tetrachl-orometaxvl-ene 15.22 75.08 

Results reported in pglkg (ppb)
 
RPD calcul-ated uslng sampJ-e concentrations per SW846.
 

FORI.{ III 



#sbnstb@
ORGA}TICS A}IAIYSIS DATA SIIEEI INCORPORATED 
PCB by @/E@ l4erhod sw8082 Sample ID: MB-072111 
Page 1 of 1 METHOD BIJA}IK 

Lab Sample ID: MB-072111 QC Report No: TE89-The Boeing Company
LIMS ID:11-15493 Project: NBF-LTST-RR 
Matrix: Soil- 025.082.311.001 
Data Rel-ease Authori-zed: Date Sampled: NA 
Reported: 0'7 /25/'l.l Date Received: NA 

Date Extracted: O7 /21,/1,I Sample Amount: L2.0 q
Date Analyzed: 01 /22/7I lIz22 Fi-nal- Extract Vol-ume: 4.00 mL 
Instrument/AnaIyst : ECDTlJGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel-: Yes 
Sulfur CJ-eanup: Yes 
Aci-d Cleanup: Yes Percent Moisture: NA 
Fl-orisil- Cleanup: No 

CAS Nunber Analyte Result 

1261 4-]-7-2 Aroclor 1016 J5 <33u 
53469-2'1.-9 Aroclor 1,242 JJ <33U 
1267 2-29- 6 Arocl-or 124 8 33 <33U 
11097-69-1 ArocLor 1254 33 <33U 
11096-82-5 ArocLor 1260 33 <33U
111,04-28-2 Aroclox !22! JJ <33u 
1114 1- 16 - 5 Aroclor L232 JJ <33U 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 89.s? 
Tetrachl- orometaxyl ene 11.22 

FORM I 



*ts:fi:rb@
ORGA}IICS AI{AIYSIS DATA SHEET INCORPORATED 
TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TE89-The Boelng Company
Page 1 of 1 Project: NBF-LTST-RR 
Matrix: Soil 025.082.311.001 

Date Received: 01 /20/II 

Data Rel-ease Authorized: 
Reported: 07 /22/II 

Extraction Analysrs EF\/
ARI ID Sample ID Date Date DL Range RL Result 

MB-072111 Method Blank 01 /2I/1.1. 01 /2L/I1 1.00 Diesel 5.0 < 5.0 U
11-15493 HC ID: --- FID4A 1.0 Motor O1l- 10 < 10 U 

o-Terphenvl- 1 10 % 

TE89A NBF-RRSS-A-0'720II 01/2I/I1 07/2I/11 1.00 Diesel 5.6 L7 
11-15493 HC ID: DRO/MOTOR OrL FID4A 1.0 Motor oil 11 55 

o-Terphenvl- 10 5 Z 

Reported in mglkg (ppm) 

EFV-Ef fecti-ve Finaf Volume in mL.
 
DL-DrIution of extract prior to analysis.

RL-Reporting Irmit.
 

Dresel crr:ntif:fion on fofal neaks in fhc r:nnc from C12 to C24,
Vnrnr Ail drr.nt-itatiOn On tOtal neaks .i n fhe r^noe from C.24 fo C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or additional- hydrocarbons in
 
ranges are not identifiabl-e.
 

FORM I 



fiis:fi8tb@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SUMN4ARY 

Matrix: SoiI QC Report No: TE89-The Boeing Company

Project: NBF-LTST-RR
 

025.082.311.001 

Client ID OTER TOT OUT 

07211lMBS 110% 0 
072111LCS II2Z O 

01 2IL lLCSD LI2Z O 

NBF_RRSS-A_01 20IT 105% 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-150) 

Prep Method: SW3545
 
Log Number Range: 11-15493 to 11-15493
 

FORM-II TPHD 
Page 1 for TE89 



fixstil8rr@
ORGANICS AI.IAIYSIS DATA SHEET INCORPORATED 
Nw:tPHD by cClFID Sa:nple ID: LCS-072111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-072111 QC Report No: TE89-The Boeing Company
LIMS ID: 11-15493 Project: NBF-LTST-RR 
Matrrx: Sorl- 025.082.311.001 
Daca Release Authorizedr \tN D:te S:mnleel. NA 
Reported: 01 /22/II UU Date Received: NA) 
Date Extracted LCS/LCSD: 01/2I/II Sample Arnount LCS: 10.0 g-dry-wt 

LCSD: 10.0 q-drv-wt 
Date Anafyzed LCS: 01/2I/II I'7:32 Final Extract Volume LCS: .O mL 

LCSD: 0'7 / 2L / LI I8 t 1,9 LCSD: .0 mL 
Tnsf rumenf /Anal vst LCS: FID4A/MS Dilution Factor LCS: .00 

LCSD: FID4A/MS LCSD: .00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Reeovery LCSD Added-LCSD Recovery RPD 

L44 150 96.02 742 150 94 .12 I .42 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 11-22 II2Z 

Resufts reported rn mglkg
 
RPD cafculated using sampl-e concentrations per SW845.
 

FORM III 



TOTA], DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TE89 
Matrix: Soil Project: NBF-LTST-RR 
Date Received: A1 /20/1I A25.A82.311.001 

Clrent Final 
ARI ID Cl-ient I D Amt VoL Basis 

11-154 93-0'/2I11MB1 Method Bl-ank 
11-154 93-012111LCS1 Lab Controf 
11-15493-012111LCSD1 Lab Control Dup
11-15493-TEB9A NBF-RRSS-A-072011 

10.0 g
10.0 g
10.0 g
8.97 q 

1. OO mL 
1. O0 mL 
1.OO mL 
1.00 mL 

-
-
-
D 

Rns i s: f)=f)rrr Wei cht W:As Rce ei rzed
 
Diesel Extraction Report
 

Aisifisr!@ 
INCORPORATED 

Pren
 
Date
 

01 /2I/ II 
07 /2L/II
01/2I/I7 
07 /2I/1L 



rxsbfi:tb@
ORGANICS AI{ALYSIS DATA SHEET 
TPHG by Method NWTPHG ec Report No: TEBg-The Boeing ao^outlo"oRPoRATED 
Matri-x: Soi-l- Project: NBF-LTST-RR 

Event : 025 .082 .311 . 001- .rluaEa Ke-Lease Aur.horized, V J> Date Sampled: 0'7 / 20 / 17 
Rpnnrl-ad. 01 /21 /1I Date Received: 01 /20/II 

Analysis
ARr ID Client ID Date Basis Range Result 

MB-072111 Method B-Iank 01 /2I/II Dry 	 Gasol-ine < 5.0 U 

1 1-154 93 PI D1	 HC ID 
Triffuorotoluene 100% 
Bromobenzene 99.A2 

TE89A NBF-RRSS-A-O12OTL O1 / 2I / LI Dry Gasoli-ne < 6.1 u 
11- 15 4 93 PI D1 HC ID 

Trifluorotofuene LIl% 
Bromobenzene 113% 

f -aal i -.^l,,^- 7556rj- arl i n mn.,.r,,:9 (ppml(Jds(J.r-.r-rle vdrues 	 /V^^ 

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphchalene. 

GAS: Indicates the presence of gasol-ine or weathered gasoline.
 
GRO: Posi-tive resuft that does not match an identifiabfe gasoline pattern.
 

Results corrected for soil moi-sture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICAL /iA
RESouRaisKZ 
INCORPORATED 

TPHG SOTL SURROGATE RECOVERY SUM}4ARY 

ARI Job: TE89 QC Report No: TE89-The Boeing Company
Matrix: Soil Proj ect : NBF-LTST-RR 

Event t 025.082.311. 001 

Client ID BEB TFT BBZ TOT OUT 
MB-072111 NA 100% 99.0% 0 
LCS-072111 NA 104% 91.12 0 
LCSD-072111 NA 105% 99.8% 0 
NBF-RRSS-A_O12OLI NA III% 113% O 

LCS/MB LIMITS QC LIMITS 
(BfB) : Bromofluorobenzene (70-130) (70-130
(TFT) : Trifluorotol-uene (80-120) ( 66-123 
(BBZ) : Bromobenzene (80-120) (62-1_30 

Log Number Range: 11-15493 to 11-15493 

FORM II TPHG
 

Page 1 for TE89
 



.4.ANALYncAL(JEl 
RESOURCES \7

ORGANICS A}TAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sample ID: LCS-072111
Page 1 of I,AB CONTROL SAI'{PLE1 

Lab Sampl-e ID: LCS-072111 QC Report No: TEB9-The Boeing Company
LIMS ID:11-15493 Proj ect : NBF-LTST-RR 
Matri-x: Soi.l- Event : 025.082.311.001 

n^r^^^^ --r---, l,]\JaLa Kerease Aurnorrzed: (^^+- \ll Date SampJ-ed: NA .Qenn-ter] O1 /21 /II V 'l ) Date Received: NA 

Date Anafyzed LCS: 01 /27/I\ 01 202 Drrraa \/n'r ima: 5.0 mL 
LCSD: 01/2I/II 0'7:3I 

fnsLrument/Analyst LCS: PIDl/MS Samnlo Am^rrnl- T.f-q. IOO ma-r,l r.r-'^'r 
LCSD: PIDl/MS fvv rrLv ury yvL 

Spike LCS Spj.ke LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasoline Ranqe Hvdrocarbons 54.4 50.0 109% 51.0 50.0 r02z 6.52 

Reported rn mglkg (ppm) 

RPD cafculated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri f l-uorotof uene L04e" 105%
 
Bromobenzene 91 .12 99.82
 

FORM IIT 



ANALYTISAL A 
RESOURCESV 
INCORPORATED 

INORGAITICS AT.IAIYSIS DATA SIIEET 
TOTAI METAIS SampJ.e ID : NBF-RRSS-A-072011 
Page 1 of 1 SAIvtPLE 

Lab SampJ-e ID: TE89A QC Report No: TE89-The Boej-ng Company 
LIMS ID: 11-154 93 Project: NBF-LTST-RR 
Matri-x: SoiL 025.082.311.001 
Data Release Authorized: Date Sampled: 07 /20/1.1.
Reported z O'7 /25/LI Date Received: 01 /20/17 

Percent Total Solids: 89.9E 

Prep Prep Analyaia Arralysis
Meth Date Method Date CAS Nrrnber Analyte RL nglkg-dry A 

30508 01 /27/II 6010B 07 /22/71 7 440-38-2 Arsenic 5 5 U 

30508 01 /21,/II 60108 07 /22/1,1 1 440-43-9 Cadmium 0.2 0.2 U 

30508 01 /21,/1,1, 6010b O7 /22/11, ?440-47-3 Chrouium 0.5 11.4 
30508 01 /21/II 60108 0'7 /22/lI 7439-92-L Lead 2 9 

CLP 01 /21./11, 7 471A 07 /22/71 1 439-91-6 Mercury 0.02 0.02 U 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 



trs5fis*(D
INCORPORATED 

INORGA}IICS ANAIYSIS DATA SHEET 
TOTAIJ METAIS SanpJ.e ID: I"AB CONTROL 
Page 1 of 1 

Lab SampJ-e ID: TES9LCS QC Report No: TE89-The Boeing Company
LIMS ID:11-15493 Project: NBF-LTST-RR 
Matrix: Soil- 025.082.311.001 

^AData Rel-ease Autho r izedt!ff' Date Sampl-ed: NA 
Reportedz 07/25/1.t Date Received: NA| ) 

BI.ATiTK SPTKE QUAI,ITY CONTROI. REPORT 

AnaJ.yte 
Analyais 
Method 

Spike 
Found 

Spike
Added 

t 
Recoverlz O 

Arsenic 
Cadmium 
Chromium 
Lead 
Marnrrrrr 

60108 
60108 
60108 
60108 
1471A 

199 
E,n o 

50. 6 

196 
0 .46 

200 
En n 

F.n n 

200 
0.50 

99.58 
r02z 
1018 

98.0? 
92.02 

Reported in mglkg-dry 

N-Control- l-imit not met 
NA-Not Applj-cable, Anal-yte Not Spj-ked
Control- Limits: 80-120? 

FORM-VII
 



trsbf;srb@ 
INCORPORATED 

INORGATiIICS AI.IAIYSIS DATA SHEET 
TOTAI, METAIS Sample ID: METHOD BIJAIfK 
Page 1 of 1 

Lab Sample fD: TE89MB QC Report'No: TE89-The Boeing Company 
LIMS ID: 11-15493 L Project: NBF-LTST-RR 
Matrix: Soil frt\l / 025.082.311.001 
Data ReLease Authorized\rt-\! Date Sampled: NA 
Reported: 01/25/11 Date Received: NA\_) 
Percent Tota] Solids: NA 

Prep Pr€p Analyais Analysis
M6th Date Method Date CA,S Nr:nber Anal-yte RL nglkg-dry A 

30508 07 /27/II 60108 01 /22/1,1, 7440-38-2 Arsenic 5 5 U 

30508 01 /21/1,1 60108 01 /22/II '7 440-43-9 Cadmium 0.2 0.2 U 

30508 O7 /2I/L1, 60108 01 /22/1,1, 1440-4't-3 Chromium 0.5 0.5 U 

30508 01 /2I/1I 60108 0'7 /22/II 7439-92-1 Lead 2 2 U 

CLP 01/2I/I1. 7 41IA 0'1 /22/1,1 7 439-97-6 Mercury 0.02 0.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



f/ E Analytical Resources, I ncorporated 
Analytical Chemists and Consultants 

aU 

August l,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001 
ARI Job: TF62 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted five soil samples in 
good condition on July 26,2011. One cooler was received with a temperature of 5.2"C. 

The sample was analyzed for PCBs, VOCs, NWTPH-Dx, NWTPH-Gx, and Total and TCLP Metals, 
as requested on the COC. 

The VOCs 7126lll CCAL is out of control high for 2-Chloroethylvinylether. All associated samples 
that contain analyte have been flagged with a'oQ" qualifier. 

The TCLP metals method blank contained barium in association with the filter. 

There were no other irregularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

Client Services Manager 
(206) 69s-62rr 
kelly"b@ariiabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South 134th Place, Suite'100 . TukwilaWAg8l 68.2O6-695-6200 . 206-695-62O1 fax 

http:www.arilabs.com
mailto:kelly"b@ariiabs.com
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JA 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Forrn at 

/1 

ARlclient: lbe ( ,'q)	 ProiectName: f$ 0[ 
COC No(s):	 NA Delivered by: Fed-Ex UPS Courier Hand-L 
AssignedARrJob N"' (f G Tracking No: NA 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler?	 NO 

Were custody papers properly filled out (ink, signed, etc.) .........	 NO
 

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry). 

lf cooler temperature is out of compliance fill out form 00070F q/6 i1 
cooler Accept ea oyt f 9 o^t" 7- <(- \,\ Time: tL/ 6 I 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YEs 	@;\ 	 ry/ 
What kind of packing material was used? ... Bub{|glfurap Wet lce Gel Packs B4qglJrb Foam Block Paper Other: 

Was sufficient ice used (if appropriate)? ...............
 

Were all bottles sealed in individual plastic bags?
 

Did all bottles arrive in good condition (unbroken)?
 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Werea||bottlesusedcorrectfortherequestedanalyses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..
 

Were all VOC vials free of air bubbles?
 

Was sufficient amount of sample sent in each bottle? ... 

Date VOC Trip Blank was made at ARI . .. . .. . .. . . 

was Sample Split by ARt : 6/ YEs Date/Time	 Equipment: 

samples Lossed ort f ! o^rc, T'2('I t r,-"t 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Boftle Sample lD on COC Sample lD on Bottle 

Aclditional Notes, Discrepancies, & Resolutions: 

By:	 Date: 

Small ) "sm" 
;14 ifift*r*	 *pb"Peabubbles ) 

Large ) "lg" 
Headspace ) (hs" 

r4s NO 

><| NO 

/')	 NO 

EO NO 

G) NO 

m NO 

q ryEs NO 

YES NO 
q{a/ YES	 NO

d NO 

@ 
Split by: 

tS ou 

Sample lD on COG 

0016F Cooler Receiot Form Revision 014 
3t2t10 



Santrrle rD Cross Reference Report A:slffS*@ 

ARI Job No: TE62
 
Client: The Boeing Company


Project Event i 025.082.3I1.001
 
Project Name: NBF-LTST
 

ARI ARI 
Samp1e fD Lab ID LIMS ID l{atrix Sanple Date/Time VTSR 

1. NBF-SOILSKID-I-07261,1, TF62A 11-15943 Soil- 01 /26/11. 10:15 07 /26/71 14:05 
2. NBF-SOILSKID-2-0'1261-1, TF62B 11-15944 Soil- 07 /26/11 10:30 07 /26/11 14:05 
3. NBF-N111418 TE62c 11-15945 Soil O7 /26/11, 10:40 07 /26/1L 14:05 
4. NBF-NI11420 TE62D 11-15946 Soil O7/26/1.1, 10:50 O7/26/11 14:05 
3. t\br -Kt(bb-f\-u ̂ 't261,I TE62E 11-15947 Soil 01/26/1I 12:15 O7 /26/11 14:05 

Printed 07 /21 /II 



fix3bfi8rb@ 
ORGANTCS ANAIYSIS DATA SHEET INCORPORATED 
TOTA], DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Boeing CompanyI\gPvIL Mt !Lw1 lIIs 

Page 1 of 1 Proj ect: NBF-LTST 
Matrix: Soil- 025 .082 . 311.001 

Date Received : 01 /26/LL 

\ I?\ Ke-Leasê AuLnorrzeo.:^..!L^-r \) l./uara -^i. 
Renort eci : O1 / 29 / II 

Extraction Analysis EEV 
ARI ID Sanp1e ID Date Date DL Range RL Result 

MB-0126II Method Blank 01 /26/Lr 01 /21 /L1 1.00 Di es ef 5.0 < 5.0 u 
1,1-15943 HC rD: FID4A 1.0 Motor Oil 10 < 10 u 

n-'larnhanrrl IQ 62 

TF62A NBF-SOILSKID_I- 01 261 1 O7 / 2 6 / IL 01/2'7 /rr r-.00 Diesel 5.3 72 
11-15943 HC ID: DRO/MOTOR OIL FID44 1.0 Motor Oil 11 240 

a-tlarnhonrr'l 9s.0% 

TF628 NBF-SO]LSKLD-2-O'I261107/26/II 0'7 /27 /71 1.00 Diese]. 27 L20 
II-L5944 HC ID: DRO/MOTOR oll, FID4A 5.0 Motor OiI 54 230 

a-Tornhonrzl 90 .9% 

TF62C NBF-N111418 0t /26/1L 0'7 /21 /Lr 1.00 Diesel 5.2 < 5.2 u 
11-15945 HC ID: --- FID4A 1.0 Motor Oil 10 < 10 u 

n-Tarnhanrr'l 1062 

TF62D NBF-N111420 01 /26/7I 0"7 /21/LL 1.00 Diesel 5.6 11 
U--L5946 HC ID: DRo/MOTOR OIL FI D4A 1.0 Motor Oil 11 46 

a-Tornhanrzl r02z 

TF62E NBF_RRSS-A_0"726LL O']/26/II 0'7 /2"7 /rr 1.00 Diesel 5.2 sz 
II_T5941 HC ID: DRO/MOTOR OIL F]D4A 1.0 Motor Oi1 10 110 

n-Tornhanrz l 95 .92 

Dannrt.arl i n ma / Va lnnm \r\el/v! \IrI/rLr/ 

EFV-Effective Final Vofume in mL. 
DL-Dilution of extract prior to analysis.

Rl-Reporting 11mit.
 

f)icqelursosf dn:ntifeficrn on tofal neakq in thc r:nde ffom C12 to C24.YuqrrLf

Motor Oil quantitation on total- peaks in the range from C24 to C38. 
HC ID: DRO/RRO j-ndicates results of organics or additional hydrocarbons in
 
ranges are not identifj-abfe.
 

FORM I 



Arsbilseb@ 
INCORPORATED 

TPHD SIJRROGATE RECOVERY SUM}4ARY 

Matrix: Soil- Of- R onn r 1- lr'Ia . TF52-The Boeing Company
 
Prni onf NBF-LTST
. 

025.482.311.001 

Client ID OTER TOT OUT 

072511MBS 106? 0 
O1 26IILCS 100% 0 
O'/2611LCSD 108U 0 
NBF-SOI LSKID_ I_ 01 2 677 95.0? 0 

_NB F- SO I LS KID- 2 01 2 6II 90.9% 0 

NBF-N111418 106% 0 
NBF-N1 IL42O r02z 0 
NBF-RRSS-A-01 26LI 95 .92 0 

LCS/IG LrMrrS QC LIMITS 

(oTER) n-Tarnhonrzl ( 50-150 ) ( 50-150 ) 

Prep Method: SW3546
 
Log Number Range: 11-15943 to LI-L5941
 

EORM-]I TPHD 
rd9e r for TF62 



AIsbil8rb@
ORGA!{ICS ANAIYSIS DATA SHEET INCORPORATED 
NWTPHD by GClFrD Sample ID: LCS-072611 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-OI26II QC Report No: TF62-The Boeing Company 
LIMS ID:11-15943 Proj ect : NBF-LTST 
Macrix: Soil- 025.082.311.001 
Dara Rel-ease Authorized, U i ) D:1-c S:mnlcd. NA 
Renrlrterl: 01 /?9/II Date Recei-ved: NA 

Date Extracted LCS/LCSD: 07/26/LI Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Anafyzed LCS:0'7/21/II 18:53 Finaf Extract Volume LCS: 1.0 mL 
LCSD: 0'l /27 /!I 19:16 LCSD: 1. O mL 

fnstrument/Analyst LCS: FID4A/MS Difutlon Factor LCS: 1.00 
LCSD: FID4A/MS LCSD: 1 . 00 

Spike LCS Spike LCSD 
Range LCS Added*LCS Recovery LCSD Added-LCSD Recovery RPD 

L26 150 84.0% 133 150 BB.7% 5.42 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 100% 108% 

Resu.Its reported in mglkg 
RPD cafculated using sample concentrations per SW846. 

FORM III 



trsbfi8rb@ 
INCORPORATED 

TOTAI, DIESEL RANGE HYDROCARBONS-EXTRACTION 	 REPORT 

ARI Job:. TE62 
Matri-x: Soil Project: NBF-LTST 
Date Received: 0'7 /26/r7	 025.082.311.001 

Cl-ient FinaI Dran 
n- |ARI ID	 Client ID Amt VO.L IJASI-S ^ 

r-15943-01 2 61 1MB1 Method Blank 10.0 s 1.00 mL a1 /26/t1
1- 15 9 4 3-0-12 611LCS 1 Lab Control- 10.0 1.00 mL 01 /26/17d 

1- 15 9 4 3-0'7 2 611LCS D1 lov uurrurvJ uu}J 1U.U g l-.00 mL 01 /26/17 
r-r5943-TF62A NBF-SO]LSKID_I-01 269 . 4O 1.00 mL D 01 /26/L7d

r-r5944-TF628 NBF-SOTLSKTD-2-0'7 269 . 35	 s
Y 

1.00 mL D a1 /26/rr 
dr-r5945-TF62C NBF-N111418 9.53 1.00 mL a] /26/rr 
d	 DI-L5946-TF62D NBF-N111420 8. 91 
t 

1.00 mL 
D 

a] /26/r1
I-75947 -TF62E NBF_RRSS-A_O126LT 9.51 

a 

1.00 mL 01/26/rrd	 DJ 

F,rciq. f):F)rrz InToiaht Inl:Aq Rccoirred 
Diese1 Extraction Report 



A!35fi3rr@
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PCB by SC/ECD Method SW8082 Sample ID: NBF-SOTLSKID-1-0726L1 
Page 1 of 1 SAI{PLE 

Lab Sample ID: TF62A QC Report No: TF62-The Boeing Company
LIMS ID:11-15943 Project: NBF-LTST 
Matrix: Soil 025.082.311.001 

1 t \ r ^^^^uaLa I(eJ-ease Aurnorrzed: ul\ Date Sampled: 01 /26/II
Reported:. 01 /29/II Date Received: 01 /26/LI 

^.-Lt 

Date Extracted:. 01 /21 /\I Sample Amount: L2.1 g-dry-wt 
n-F^ n--1.,-^!, A-'uace Anar_yzeot ut/zY/II uLi4z Final Extract Volume: 4.OO mL 
Tnstrument/Anal vst: ECD1 /PKC Dilution Factor: 5. 00 
GPC Cleanup: No Sil-ica Gel-: No 
Sr.l fr.r e I oanrrn' YeSv4vsrreF. 

Aci rJ e I e:nrrn: Ye5 Percent Molsture: '1 .62 
tr-l nri si I C1e:nrrn I \9 

CAS Nurnber Analyte RL Result 

1261 4-II-2 Arocfor 101 6 33 <33u
53469-2I-9 Arocfor L242 33 <33u 
126'7 2-29-6 Arocf or r248 50 < 50 Y 

11097-59-1 Aroclor L254 33 170 
11095-82-5 Aroclor ]-260 33 110
11104 -28-2 Arocl-or 122I 33 <33u
1 114 1-1 6-5 Arocfor 7232 33 <33u 

Pannrf ori i n ttn /Vn /nnh\tsY / ':Y \ t/}JP / 

PCB Surrogate Recovery 

De ca chf orobiphenyl II1 Z
 

Te t rachf oromecaxylene 88.6%
 

FORM I 



Alsbffirb@
ORGANICS AT{ALYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method sw8082 SanpJ.e ID: NBF-SOILSKID-2-O726LL 
Page 1 of 1 SAI{PLE 

Lab Sample ID: TF62B QC Report No: TF62-The Boeing Company
LIMS ID t II-75944 Proi ect: NBF-LTST 
Matrix: Sorl 025 .082 .311 . 0 011r?\JaLa Kerease Aur.norl_zed: \l it Date Sampled: 01 /26/IIv I rReported a] /29/7I Date Recei-ved: 0'7 / 26 / II 

Date Extracted: 01 /2'7 /II Sample Amount: 12.9 g-dry-wt
Date Anafyzed: 01 /29/LI 02:05 Final Excract Vol-ume: 4.00 mL 
Tnsr rument /Anal vst : ECD] /PKC Dilutlon Factor: 5. 00 
GPC Cleanup: No Sil-ica Gel-: No 
Srr'l frrr e I e:nrrn. Yes 
Acid ClF:nrrn. YeS Percent Molsture: B. O% 

Fl ori si I Cl e:nrrn; I'{9 

CAS Nunber Analyte RL Resu1t 

1261 4-7I-2 Arocl-or 1016 31 < 31 U 

53469-2I- 9 Aroclor r242 31 < 31
12612-29-6 Aroclor L248 54 < 54 Y

U 

11097-69-1 Aroclor L254 31 310 
LLO96-82-5 Aroc].or ]-260 31 260 
11104 -28-2 Aroclor 122I 31 < 31
11141-16-5 Arocl-or L232 31 < 31 U

U 

Qannrl- or] in tta /VaFYl JrY /nnl-r\\yyvl 

PCB Surrogate Recovery 

De cachl o rob rphenyl 
Tet rachlorome t axylene 

I2QZ 
86.4e" 

FORM I 

http:Aroc].or


Ars8fi8rb@
ORGAI{ICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by QC/ECD Method Sw8082 Sanple ID: NBF-N111418 
P:ao 1 af l SAI'{PLE 

T:h S:nnl c TD. TE62C QC Report No: TF62-The Boeing Company
LIMS ID:11-15945 Project: NBF-LTST 
Matri-x: Soil 025.082.311.001 

--i---, tl\ua La Ke.Iease Autnorl. zeo: \ : | \ Date Sampled: 01 /26/II
' /^^ /r 1 V I ,'ttt//u/lIKenarrAn' ^- Date Received: 0'7 / 26 / 11 

Date Extracted: 01 /21 /II Sample Amount i 12.7 g-dry-wt
Date Anal-yzed. 01 /29/LI 02:21 Final Extract Vol-ume: 4.00 mL 

' ,/sE: ELD | / y6,e Dil-ution Factor: 5.00 
Silica Gef: No 

Srr r f rrr Cl eanrrn: YeS 
a-td I ta:nltn. Yes Percent Moi-sture: 9.IZ 

' F - nri si (-l canrrn; l'{9 

CAS Number Analyte RL Result 

. 

726"7 4-I7- 2 Arocf or 101 6 

53469-21"-9 Aroc]or L242 
126'12-29-6 Arocl-or 1248 
17091-69-I Aroclor 1254 
L1096-82-5 Arocfor 1260 
1LL04-28-2 Aroclor 722I 
11141-16-5 Aroclor 1232 

31 
31 
31 
31 
31 
31 
31 

< 31 u 
< 31 u 
< 31 u 
< 31 u 
< 31 u 
< 31 u 
< 31 u 

Pannrf aA i a 
',a 

/Va
tf,Y / r:Y /nnh\

\ y-yv / 

PCB Sunogate Recovery 

lJer-: r-h I ornhi nhenrz l 

Tet rachlorometaxylene 
8'7 .8e" 
78.52 

FORM I 



AIs:il:rb@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by cClECD Method Sw8082 Sarnple TD: NBF-N111420 
Page 1 of SAI'4PLE1 

Lab Samp1e ID: TF62D QC Report No; TF62-The Boelng Company
LIMS ID: II-I5946 Project: NBF-LTST
Matrix: Soil 02s.082.311.001 
Data Refease AuthorLzedr tl\ Date Sampled: 01 /26/IIv | /Reporred: oi /29/lr Date Received: 01 /26/LI 

Date Extracted:. 01 /21 /LI Sample Amount: 12.8 g-dry-wt
Date Anafyzed; 01/29/71 02:50 Fi-nal Extract Volume: 4 . OO mL 
Instrument/AnaIyst : ECD] / PKC Dilution Factor: 5. 0O 
GPC Cleanup: No Sil-rca Gel-: No 
S,rl frrr Clc:nrrn. YeS 
Aci rJ Cl F:nrrn. YoS Percent Moisture: 15.0% 
F-lori sr I (-loanrrn; lt]g 

CAS Nurnber AnaJ-yte RL Result 

126"7 4-I1-2 Aroclor 1016 31 < 31 u
53469-2I-9 Arocl-or 1242 31 < 31 u
126'12-29-6 Aroclor 1248 31 < 31 u 
L109'1 -69- 1 Arocl-or 1)E,A 31 < 31 u 
I1,096-82- 5 Arocl-or 1260 31 < 31 u 
11104 -28-2 Aroclor 722r 31 < 31 u 
1114 1-16-5 Aroclor r232 31 < 31 u 

Ranar1- arl i n tta /Va /nnh\
Fav / r:Y \ -v}/p / 

PCB Sunogate Recovery 

Dcc:chl orohi nhonru I 92 .92 
Tetrachf oromet axyl ene 90.1% 

FORM I 



ORGANICS A\TALYSIS DATA SHEET 
PCB by GC/F.CD Method SW8082 
Page 1 of 1 

Lab Sample ID: TF62E 
LIMS ID: t1--75941 
Matrix: Soil -\.
Data Release Authori-zed: ll r\ v l'' Reported: 01 /29/7I 

Date Extracted: A1 /27 /LI
Date Analvzed: 01 /29/II 03:13 
.Lnscrumenc/AnarysE.: 
GPC Cleanup: No 
Srrl€rrr 

qlnrrqr| 

ele:nrrn. Yes 
. ves 

( lA^nrrn: NO 

CAS Nunber 

\261 4-Lt-2 
53469-2I-9 
i261 2-29- 6 

rro9l - 69-I 
11096-82-5 
rr704-28-2 
11141-16-5 

tluu I / vj<.e 

Analyte 

Arocl-or 1016 
Aroclor 1242 
Arocl-or 124B 
Arocl-or L254 
Aroclor r260 
Aroclor 122L 
Arocl-or 1232 

Rannrf 

fixsbffieb@ 
INCORPORATED 

Sanple ID: NBF-RRSS-A-072611 
SAMPLE 

QC Report No: TF62-The Boeinq Company
Proi ecI: NBF-LTST 

025.A82.311. OO1 
Date Sampled: A1 /26/7I

Date Received: 01 /26/II 

Sample Amount 
Final- Extract Vo.l-ume 

Dilution Factor 
Sil-ica Gef 

Percent Moisture 

RL 

31 
31 
31 
31 
31 
31 
31 

arl i n tta / Va / nnl-r \tsYl J:V \YYvl 

PCB Surrogate Recovery 

f)oc: ch I nrnJ^r i nlronrz l 93.0? 
Te L rachf orometaxylene 88. B? 

FORM I 

1t O a-r'lrrz-rrf 

4.00 mL 
s.00 
No 

: 8.22 

Result 

< 31 U 

< 31 U 

< 31 U 

< 31 U 

< 31 U 

< 31 U 

< 31 U 



ORGANICS ANA],YSTS DATA SHEET 
PCB by GCIECD Method SW8082 Sample ID: MB-072711
Page 1 of 1 METHOD BI,ANK 

Lab Sample ID: MB-0121II QC Report No: TF62-The Boeing Company
LIMS ID:11-15943 Project: NBF-LTST
Matrix: Soil- 025.082.311.001 
Data Refease Authorizedr \!i\ Datc S,amnl cd. NAV |PannriaA. A1/tA/11 )I\SIJUTLEUT Wt/a2/!! Date Received: NA 

Date Extracted:. 01 /21 /LL Sample Amount:. L2.0 q
Dace Anal-yzed:. 01 /29/ 11 0O:33 Flnal- Extract Volume: 4 . O0 mL 
Jnstrument,/AnaIyst : ECDT/PKC Dil-ution Factor: 5. 00 
GPC Cleanup I No Silrca GeJ-: No 
Srr I f rrr Cl e:nrrn. Yes 
A-r d I lo^nttn. Yes Percent Moisture: NA 
Flnrisi l elc:nrr63 [rJg 

CAS Nunber Analyte RL ResuIt 

1261 4-II-2 Aroc-Lor 1O 16 33 <33 U 
53469-2I-9 Arocl-or 1242 33 <33 U 
1261 2-29- 6 Arocl-or 1248 33 <33 
7I091 -59-r Arocl-or 1254 33 < 33 U

U 

71096-82-5 Aroc-l- or 12 6 0 33 <33 U 
71704-28-2 Aroclor I22I 33 <33 
11141-16-s Aroc]or 1232 33 <33 U

U 

Pan^rJ- od i n tta /Vt /nnh\r:yt-r\J / \ }/t/p t 

PCB Surrogate Recowery 

Dcc: ch l nrol-r i nhonrzl 9I.IZ
 
Tet rachf orome taxylene 88.8Z
 

Alsbfi8r!@ 
INCORPORATED 

FORM I 



_ _ 

fiistfi:r!@ 
INCORPORATED 

sw8o82 / PcB sorl/SEDTMENT SURROGATE RECOVERY SUMI{ARY 

Matrix: Soi-I QC Report No: TF62-The Boelng Company
Project: NBF-LTST 

02s.082.311.001 

DCBP DCBP TCI"D< TCIO(

Client ID * REC LCL-UCL g REC LCL.UCL TOT OUT
 

MB-41 21 17 91.1? 5r-II2 88.8U 46-rrr 0 
LCS-0"7 2111 83.4? 51_-712 19.12 46-LI1 0 
LCSD-072711 91.8% 5l-rr2 88.4? 46-111 0 
NB F-SOI LSKID_ L- O7 2 6II 7r"7 Z 42-72"7 88.6? 50-114 0 
NBF- SOI LS KID 2 O 1 2 61.1 r20z 42-r21 86.4eo 50-114 0 
NBF-N1114 18 87.8? 42-727 18.52 50-114 0 
NBF-N1 II420 92 .9e" 42-I2-l 90.1? 50-114 0 
NBF-RRSS_A_07 26TI 93.0? 42-127 88. B? 50-114 0 

Microwave (MARS) ControJ_ Lrmits
 
Prep Method: SW3546
 

Log Number Range: 11-15943 to I7-I5941
 

FORM-II SW8082 
Page 1 for TF62 



txsbrrsri@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED
 
PCB by GCIECD Method SW8082 Sarnple ID: LCS-O127\L

Page 1 of 1 LCS/LCSD
 

Lab Sample f D: LCS-07 2"7 II QC Report No: TF62-The Boeing Company
LIMS ID:11-15943 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
n^!^ D^lJdLq nYrEo-=^-^^ zecl t it t\ D:1-c S:mnlad.' \t I I NA^.rhori
kAnn rrAd. tt | / /9 / Il Date Received: NA 

Date Extracted LCS/LCSD:. 01/21/II Q:rnla Ar^ nF T^S: 12.O g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Anal-yzed LCS: 01/29/11 00:56 Finaf Extract Vofume LCS: 4.OO mL 
LCSD: 01 /29/ 11 01:19 LCSD: 4.00 mL 

Tnqf rrrmenf ./An: lrzsl- T,aq. trCPl-lI/Mv/pKa Di-Lution Factor LCS: 5. 00 
LCSD: ECD7 /PKC LCSD: 5.00 

CDC al arnrrn. ltln Silica Gel-: No 
Su.l- f ur Cleanup : Yes 
Ar-id Clp^nrrn' YeS Percent Moisture: NA 
F l.rrqr I f 'lo^nrrn: NO 

Spike LCS Spike LCSD 
AnaJ-yte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD 

Aroclor 1016 139 161 83.22 154 161 92.22 10.22
Arocl-or 12 60 L4I L6t 84 .42 153 161 9L.6Z B .22 

PCB Sumogate Recovery 

LCS LCSD 
Decachforobiphenyl 83.4? 91.8% 
Tetrachlorometaxylene'79.L2 88.4U 

Reqrrlf q ran^rior'l in tta/Vai:Y /nnl^r\tsYl \YYPI 
RPD calculaced using sample concentrations per SW846. 

FORM III 

http:Tetrachlorometaxylene'79.L2


ANALYnCAL(JDl 
RESOURCES \Z

ORGAI{ICS ANA],YSIS DATA SHEET 
Of- Pannrl- IrIn.TPHG by Method NWTPHG TF62 -The Boe ing ao*putly"oRPoRATED

Matrix: Soif trrni ocj- . NBF-LTST 
Event: 025.082.311.001r i-tn^! - D^ r ^^ ^^ n.-!. l-):l-a Q:mnlad.JdLd nsacdrs Huuhorized: \lt\ 0'7 /26/rrV I )Reported O1 /29/7I Date Received: 07 /26/11 

Analysis
ARI ID C1ient ID Date Basis Range Result 

MB-01211"I Method Blank 01 /21 /Lr f)rrr Gaso-Iine < 5.0
7I-I5941 PI D1 

"- f 

HC ]D
Trifluorotofuene 92.22 
Bromobenzene 90.62 

TF62E NBF-RRSS-A_01 26T7 01 /27 /L7 F)rrz
-'f 

Gasoline < 6.4 
rr-15941 PI D1 HC ]D

Trifluorotol-uene I02Z 
Bromobenzene 98.22 

Gasofine vafues reported in m9lkg (ppm) 

4..^*rrf-rj^- i^-.. i- rho f \t-^Lf L-lVll LULdI III n:qalina r:nda frnm,TnlrranaVuorILrLaLfVll ^^-L- Ltts !or^Vs r!vrrL fvfugfty LV̂  L\APrltrrOAgllg. ^^^PgdLD vqJvrrrrs 

GAS: Indlcaces che presence of gasofine or weathered qasoline.
 
GRO: Posltive resul-t that does not match an identifiable gasol i no n:1- l- orn
 

Resufts corrected for soif moisture content per Section 11.10. 5 of EPA Method 8000C. 

FORM I 



*lstfi8rr@
ORGAI\UCS AI\TALYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG 
Page 1 of 1 

samPre rD: ltr-:3illl' sA'rpLE 

Lab Sample ID: LCS-0121 IL QC Report No: TF62-The Boeing Company
LIMS ID: LI-1"5941 ProJ ect NBF_LTST
Matrix: Soi I Event 025.482.311.001ir?Data Rel-ease Authorized: \t l) l.)af o Q:mnl arl NA 
Reported: 01 /29/II Date Received NA 

Date Anafyzed LCS: 01 /21 /II 13:45 Prrrrre Volrrme: 5.0 mL 
LCSD: 0-7 / 2'7 / 1L L4:1,4

Instrument/Analyst LCS : PIDl/MH Q:mn l a Amnrrnt- T.-$. 100 mg-dry-Wt 
LCSD: PIDl/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD 

r::qnr in^ panda Hl/.irocarbons 48.2 50.0 96.42 45.4 50.0 90.82 6.AZ 

Reported in mglkg (ppm) 

RPD calculated using sampfe concentrations per SWB46. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri fluorotofuene I02Z 98.82 
Bromobenzene 91 .12 96.22 

FORM III 



ANALYTICAL IA
REd;i;;EK7 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SUMI"IARY 

ARI Job: IF62 QC Report No: TF62-The Boeing Company
Matrj-x: Soil- Pro j ect : NBF-LTST 

Event : 025.082.311. 001 

Client ID BEEI TFT BBZ TOT OUT 
MB-07 21 1r NA 92.22 90.62 0 
LCS_01 21 II NA I02Z 9'7 .1e" 0 
LCSD-01 21 IT NA 98.8U 96.2e. 0 
NBF-RRSS-A-01 2617 NA I02e" 98 .2e" 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromoffuorobenzene (70-130) (70-130)
(TFT) : Trifluorotoluene (80-120) ( 66-123)
(BBZ) : Bromobenzene (80-120) (62-130) 

Log Number Range: 11-15947 to L7-I5941 

FORM II TPHG
 

Page 1 for TF62
 



ANAtvrr^^r a 
oRcAlrrcs Ar.rArysrs DA=A sHEEr ftEji*trYvolatileg by Purge & Trap GclMs-llethod S?[8260C sample ID: NBF-soILSKID-1-}726LL
Page Iof2 SAMPLE 

Lab sample rD: TF62A QC Report No: TF62-The Boeing company
LIMS ID: 11-15943 proiect: NBF-LTST
Marrix: soit- /6 025.082.311.001 
Data Release Authorized: 7/t Date SampJ_ed: 0j/26/LI
Reportedz 0'1 /28/1,7 Date Received: 0"1 /26/11, 

fnstrument/Anal-yst: FrNN5/PAB sample Amount: 4.9i g-dry-wt
Date Anal-yzedz 01 /26/11 1,1 :46 Purge Vol_ume: 5. O mL 

Moisture: 1 .62 

CAS Nunber Analyte RL Result A 

1 4-87 -3 Chl-oromethane 1.0 < 1.0 u 
1 4-83-9 Bromomethane 1.0 < 1.0 u 
1tr,_n1 _A Vinyl Chl-oride 1.0 < 1.0 u 
75-00-3 Chl-oroethane 1.0 < 1.0 u 
1 s-09-2 Methylene Chl-oride 2.O < 2.O u 
61 -64-r Acetone 6n < 5.0 u 
75-1s-0 Carbon Disul-fide '1 n < 1.0 u 
1 5-35-4 1, 1-Dichloroethene 1n < 1.0 u 
1 5-34-3 1, 1-Dichl-oroethane 1.0 < 1.0 u 
156-60-5 trans- 1, 2-Dichloroethene 1.0 < 1.0 u 
156-59-2 cis- 1, 2-Dichloroethene 1.0 < 1.0 u 
67 -66-3 Chl-orof orm 'ln < 1.0 u 
101 -06-2 I,2-Dichloroethane 1.0 < 1.0 u 
78-93-3 2-Butanone 6n < 5.0 u 
71-55-6 1, 1, 1--Trich-Ioroethane 1n < 1.0 u 
56-23-5 Carbon Tetrach]oride 1n < 1.0 u 
108-05-4 Vinyl Acetate qn < 5.0 u 
1 5-27 -4 Bromodi chl-oromethane 1.0 < 1.0 u 

'l ,-ni nh I ara^-^. 78-87-5 L L vLe!rl-'-v--Jane 1n < 1.0 u' q-l q-ni10 0 61- 01- 5 ni rrJ ^-' 1.0 < 1.0 uuro ururrrurOplOp€fI€^1"i
't 9-0L-6 Tri chl- oroethene 1.0 < 1.0 u 
124- 48-L Di-bromo chl- o rome t hane 1.0 < 1.0 u

1 1 t-T-i 7 9-00-5 Lt - ^Lr ^-^?thane 1.0 < 1.0 uLt r!r9ttrv!u( 

I r-q3-z Benzene 1.0 < 1.0 u 
L006r-02-6 trans - 1, 3-Dichloropropene 1n < 1.0 u 
110-75-8 2 -Chloroethylvinylether 5.0 < 5.0 u 
1 5-25-2 Bromoform 1.0 < 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) Il < 5.0 uh 

qn591-78-6 2 -Hexanone < 5.0 u 
L27-L8-4 Tetrach]-oroethene 1.0 11 
1 9-34-5 I , I , 2 , 2-Tetrachl-oroethane 1n < 1.0 u 
108-88-3 Tol-uene 1.0 < 1.0 u 
108-90-7 Chlorobenzene 1n < 1.0 u 
100-41-4 Ethylbenzene 1n < 1.0 u 
L00- 42-5 Styrene 1.0 < 1.0 u 
't 5- 69- 4 T ri ch l- o ro f l- uo rome t hane 1n < 1.0 u 
7 6-13-L 1-, L, 2-Tr ichloro-1, 2, 2-trifluoroe 2.0 < 2.0 u 

m n-Yrzl anar7 960]--23-r 1n < 1.0 u 
95-41 -6 o-XyIene 1.0 < 1.0 u 
95-50-1 1,2-Dichlorobenzene 1.0 < 1.0 u 
547-1 3-L 1 ?-n i nh I nrnllan. l_. u < 1.0 u-- ---.,iene
1-06- 46-1 1,4-Dichl-orobenzene 1n < 1.0 u 
107 -02-8 Acrol-ein <50 U 

FORM I 



ir$fiseb@
ORGA}IICS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GclMs-r'lethod SW8260C Sample ID: NBF-SOILSKID-1-072611 
Page 2 of 2 SAI"!PLE 

Lab SampJ-e fD: TE62A 'l'E-62-'1'ho y f-,.-cmpanyf)f- Pannrl. Nln. Rnoi nn 

LIMS ID:11-15943 Proiect: NBF-LTST-Matrix: Soil- o25.082.311.001 
Date Analyzed: 01 /26/1L t'7 z 46 

CAS Nunber Arralyte RL Result a 

7 4-88- 4 Methyl Iodide 1n < 1.0 u 
7 4-96- 4 Bromoethane z.u < 2.0 u 
107-13-1 Acrylonitrile qn < 5.0 u 

1 nh I nrnnrnr '1 0563-58-6 L 1L -nieLvlrlv! vy! < 1.0 u-pene' 1 4-95-3 Dibromomethane 1.0 < 1.0 u 
630-20-6 L , 1 , 1 , 2-TeLrachl-oroethane 1.0 < 1.0 u 
96-12-8 L , 2-Dibromo- 3- chl-oropropane qn < 5.0 u 
96-L8- 4 !, z, J- !rl-cntoropropane 2.0 < 2.0 u qn110-57-6 trans- l-, 4 -Dichf oro-2-butene < 5.0 u 
108-67-8 +,J'e'l ? E-rIri mar- hrrl l. 1n < 1.0 u-..J-Jenzene 
95- 63- 6 L, 2, 4-Trimethyl-benzene 1.0 < 1.0 u 

qn87-68-3 Hexachforobutadi-ene < 5.0 u 
L06-93- 4 Ethylene Dibromide 1n < 1.0 u 
1 4-97 -5 Bromochl- oromethane 1n < 1.0 u 
594-20-7 2 , 2-DiclnJ-oropropane 1n < 1.0 u 
L42-28-9 1 ?-ni nhl nrnnrnr 1n < 1.0 u-- -ts- -pane
98-82-8 I sopropylbenzene 1n < 1.0 u 
103-65-1 n-Propylbenzene 1.0 < 1.0 u 
108-86-1 Bromobenzene 'ln < 1.0 u 
95-49-8 2 -Chlorot ol-uene 1n < 1.0 u 
7Q6-43-4 4 -Chl-orotol-uene 1n < 1.0 u 
98-06-6 tert-Butylbenzene 1n < 1.0 u 
135-98-8 s e c-Butyl-ben zene 1.0 < 1.0 u 
99-87 -6 4 -Isopropyltoluene 1.0 < 1.0 u 
104-51-8 n-Butylbenzene 1.0 < 1.0 u 
r20-82-t I, 2, 4-Trichl-orobenzene 6n < 5.0 u 
9r-20-3 Naphthalene En < 5.0 u 
87 -6I-6 r, z, 5- LrIcn.IoroDenzene < 5.0 uEN 

Reported in pglkg (ppb) 

Vo1ati1e Surrogate Recovery 

d4-L,2-Dichloroethane 105? 
d8-Tol-uene 101? 
Bromofl-uorobenzene 87.3? 
d4-L,2-Dichlorobenzene 91.62 

FORM I 



ar$Hseb@
ORGA}IICS AI{ALYSIS DATA SHEET INCORPORATEDVolatiles by Purge & Trap GC/MS-Method sw8250c Sample ID: NBF-SOILSKTD-2-O726LL
Page I of 2 SAI'!PLE 

Lab SampJ-e ID: 'lE62B QC Report No: TF62-The Boeing Company
LIMS IDz 1L-1"5944 Proiect: NBF-LTST
Matrix: Soif ,d o2s.082.311. OO1 
Data Rel-ease Authorized: /l Date Sampled: 01 /26/II
Reported 01 /28 /17 Date Received: 07 /26/1,1 

Instrument/Analyst : FINN5/PAB Sample Amount: 4.92 g-dry-wt
Date Anal-yzed: 01 / 26 / 11, 1,8 :74 Purge Volume: 5.0 mL 

Moisture: 8. 08 

CAS Nunber Analyte RL Result a 

7 4-87 -3 Chl-oromethane 1 . 0 1.0 u 
1 4-83-9 Bromomethane 1.0 1.0 u
15-Ol-4 Vinyl Chl-oride 1.0 1.0 u
75-00-3 Chl-oroethane 1.0 1.0 u
75-09-2 Methylene Chl-oride 2.0 2.0 u
61-64-1, Acetone 5.1 qlTr 
75-15-0 Carbon Disul-fide 1.0 1.0 u
75-35-4 1, 1-Dichl-oroethene 1.0 1.0 u
75-34-3 1,1-Dichloroethane 1.0 1.0 u
156-60-5 trans-1,2-Dichloroethene 1.0 1.0 u
L56-59-2 cis-1,2-Dichloroethene 1.0 1.0 u
61-66-3 Chloroform 1.0 1.0 u
L01-06-2 1,2-Dichloroethane 1.0 1.0 u
78-93-3 2-Butanone 5. l- f,.1 U

71-55-6 1,1, 1-Trichl-oroethane 1.0 1.0 u
56-23-5 Carbon Tetrachl-oride 1.0 1.0 u
108-05-4 Vinyl Acetate 5.1 qlTl 

15-21-4 Bromodichloromethane 1.0 1.0 u
78-87-5 1,2-Dichloropropane 1. O 1.0 u
10061-01-5 cis-1,3-Dichloropropene 1.0 1.0 u 
'1 9-0I-6 Tri-chloroethene 1 . 0 1.0 u
I24-48-I Dibromochl-oromethane 1.0 1.0 u
79-00-5 1,,I,2-Trtchloroethane 1.0 1.0 u 
'7 I-43-2 Benzene 1.0 l-.0 u
10061-02-6 trans-1,3-Dichloropropene 1.0 1.0 u
110-75-8 2-Chl-oroethylvinylether 5.1 5.1 U
75-25-2 Bromoform 1.0 1.0 u
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.1 q'lTl 

591-78-6 2-Hexanone 5.1 qlTl 

L27-L8-4 Tetrachloroethene 1.0 9.0
1 9-34-5 I,1, 2, 2-Tetrachl-oroethane 1 . 0 1.0 u
108-88-3 Tol-uene 1.0 1.0 u
L08-90-7 Ch.l-orobenzene 1.0 1.0 u
100-41-4 Ethylbenzene 1.0 1.0 u
IO0-42-5 Styrene 1.0 1.0 u 
'7 5-69-4 Trichl-orof luoromethane 1 . 0 1.0 u 
/ 6-13-1 I,I,2-Trichl-oro-1 ,2,2-trJ-fluoroe 2 . 0 2.0 u
11960I-23-L m, p-Xylene 1.0 1.0 u
95-47-6 o-Xylene 1.0 1.0 u
95-50-1 1-,2-Dichlorobenzene 1.0 1.0 u
541-73-1 1,3-Dichlorobenzene 1.0 1.0 u
106-46-7 1,4-Dj-chl-orobenzene 1.0 1.0 u 
I0'l -02-B Acrol-ein 51 51 U 

FORM I 



fii3bffseb@
ORGA}IICS AIiIAIYSIS DATA SHEET INCORPORATED
Vol-atilee by Purge r Trap cclMs-Method SW8260C Sample ID: NBF-SOILSKID-2-O726Ll
Paqe 2 of 2 SAII{PLE 

Lab Sample ID: TF62B f\f- Pannrf NIn. Ttr6?-rrha Pna.i nn company
LIMS ID: 1L-L5944 Prni onl- NBF-LTST
Matrix: Soil 

. 

o25.082.311.001 
Date Analyzed: 01 /26/1,1 18:14 

CAS Nunber Analyte RL Result a 

1 4-88-4 Methyl Iodide 1.0 < 1.0 u 
1 4-96- 4 Bromoethane z.v < 2.O u 
l-u / --LJ-_L Acrylonitrile 5.1 < 5.1 u 
s63-58-6 1 1 -ni nhl nrnnrnr -pene 1.0 < 1.0 u 
1 4-95-3 Dibromomethane 1.0 < 1.0 u 
630-20-6 I I I, I, 2-T etr achl-oroethane 1.0 < 1.0 u 
96-L2-8 - 2-ni hrnmn-?-nh l arnnranrna'l 

!vt,tvyerlg 5.1 < 5.1 u 
96-L8- 4 !, z, J- rTICnl-Oropropane 2.0 < 2.0 u 
110-57-6 trans-1, 4 -Dichloro-2 -butene 5.1 < 5.1 u 

1 ? E-'Fri mar- hrrl l-^108-67-8 -..f ,Jenzene 1.0 < 1.0 u 
95- 63- 6 1-, 2, 4 -T r imethyfbenzene 1n < 1.0 u 
87-68-3 Hexachlorobutadiene 5.1 < 5.1 u

'ln106-93-4 EthyJ-ene Dibromide < 1.0 u 
7 4-91 -5 Bromochl-oromethane 1.0 < 1.0 u 
594-20-7 2 , 2-Dichl-oropropane 1.0 < 1.0 u
I42-28-9 1L t J- nhl u;r?fl€ 1.0 < 1.0 u?-ni nrnn-^u LwLlLuruyr
98-82-8 I sopropylbenzene 1.0 < 1.0 u 
1 03- 6s- 1 n-Propylbenzene 1.0 < 1.0 u 
108-86-1 Bromobenzene 1.0 < 1.0 u 
95-49-8 2 -Chl orot ol-uene 1.0 < 1.0 u 
706- 43- 4 4 -Chl-orotol-uene 1n < 1.0 u 
98-06-6 tert -Butyl-benz ene 1n < 1.0 u 
135-98-8 s ec-But yl-ben zene 1n < 1.0 u 
99-87 -6 4 -I sopropyl-tol-uene 1n < 1.0 u 
104-51-8 n-Butylbenzene 1.0 < 1.0 u 
rzu-62- r 7, 2, 4 -Tr 1chlorobenzene 5.1 < 5.1 u 
9L-20-3 Naphthalene 5.1 < 5.1_ u 
87 -6r-6 r, z, 5- LrI cn-LoroDenzene 5.1 < 5.1_ u 

Reported in pglkg (ppb) 

VoJ-ati1e Surrogate Recovery 

d4 -I, 2-Dichloroethane to2z 
d8 -Tol-uene 98.18 
Bromof l-uorobenzene 8 6. 38 
d4 - 1, 2 -Dj-chl-orobenzene 98.8? 

FORM I 



ORGA}IICS A}IAIYSIS DATA SHEET 
Volatiles by Purge & Trap GclMs-r'lethod SW8260C Sample ID: NBF-N111418
Page 7of 2 SAI'{pLE 

Lab sample rD: TF62c ec Report No: TF62-The Boeing company
LIMS ID: 11-15945 project: NBF-LTST
Matrix: Soit- ,F 025 . OB2 .311 . 001
Data Release Authorized: /nt Date Sampled: 01/26/11,
Reported: 01 / 28 / 1,1, Date Received: Oj / 26 / 11, 

lnst.rument/Analyst: FINNS/PAB Sample Amountz 5.28 g-dry-wt
Date Analyzed: O7/26/17 18:41 purge Vol_ume: 5.0 mL 

Moisture: 9.1? 

CAS Nuuber Anal.yte RL ResuJ-t I 
7 4-81 -3 Chloromethane 0. 9 < 0.9 u 
74-83- 9 Bromomethane 0.9 < 0.9 u
75-01-4 Vinyl Chl-ori-de 0.9 < 0.9 U
75-00-3 Chl-oroethane 0. 9 < 0.9 u
75-09-2 Methylene Ch1oride 1.9 < 1.9 u 
61 -64-1, Acetone 4 .'7 < 4.1 u
75-15-0 Carbon Disul-fide 0.9 < 0.9 u
75-35-4 1, 1-DichJ-oroethene 0 . 9 < 0.9 u
75-34-3 1,1-Dichl-oroethane 0.9 < 0.9 u
156-60-5 trans-l-, 2-Dj-chl-oroet.hene O . 9 < 0.9 u
156-59-2 cis-1,2-Dichloroethene 0.9 < 0.9 u
61-66-3 Chloroform 0.9 < 0.9 u
L01-06-2 1,2-Dichloroethane 0.9 < 0.9 u
78-93-3 2-Butanone 4.1 < 4.'l u 
71-55- 6 1,, 1, 1--Trichl_oroethane 0 . 9 < 0.9 u
56-23-5 Carbon Tetrachloride 0.9 < 0.9 u
108-05-4 Vinyl Acetate 4.j < 4.1 u 
'1 5-21 -4 Bromodi-chl-oromethane 0.9 < 0.9 u
78-87-5 1,2-Dichloropropane 0.9 < 0.9 u
10061-01-5 cj-s-l-, 3-Dichloropropene 0 . 9 < 0.9 u
19-0L-6 Trichl-oroethene 0. 9 < 0.9 u
I24-48-I Dibromochl-oromethane 0.9 < 0.9 u 
7 9-00-5 I,1,2-Trichl-oroet.hane 0 . 9 < 0.9 u
77-43-2 Benzene 0.9 < 0.9 u
10061-02-6 trans-1-,3-Dichloropropene 0.9 < 0.9 u
110-75-8 2-Chloroethylvinylether 4.j < 4.1 U 
7 5-25-2 Bromoform 0. 9 < 0.9 u
108-10-1 4-Methyl-2-Pentanone (MIBK) 4.7 < 4.1 u
591-78-6 2-Hexanone 4.'7 < 4.1 U
L27-18-4 Tetrachl-oroethene 0.9 < 0.9 u
-l 9-34-5 I, L,2 , 2-TeLrachl-oroethane 0 . 9 < 0.9 u
108-88-3 Tol-uene 0.9 < 0.9 u
108-90-7 Chl-orobenzene 0. 9 < 0.9 u
100-41-4 Ethylbenzene 0.9 < 0.9 u
100-42-5 Styrene 0.9 < 0.9 u
15-69-4 Trichlorofl-uoromethane 0.9 < 0.9 u 
"7 6-L3-1 7,1, 2-Trichloro-1 ,2 ,2-trifluoroe 1 . 9 < 1.9 u 
I'7 9601-23-I m, p-Xylene 0 . 9 < 0.9 u
95-4'7-6 o-Xylene 0.9 < 0.9 u
95-50-1 1,2-Dichlorobenzene 0. 9 < 0.9 u
54I-73-l 1,3-Dichlorobenzene 0.9 < 0.9 u
106-46-1 1,4-Dichlorobenzene 0.9 < 0.9 u 
I07 -02-B Acrol-ein 41 <4'7 u 

Als5ilSrb@ 
INCORPORATED 

FORt't I 



Arsbffsrb@
ORGAI{ICS AI.IALYSIS DATA SHEET INCORPOR'TTEDvolatiles by Purge & Trap GClMS-Method Swg260c Sample ID: NBF-N111418
Page 2 of 2 SAIvtPLE 

Lab Sample fD: TF62C f)1a Pannrt- NIn. TF62-The Boeing CompanyYv r\vyv! 

LIMS ID:11-15945 Prni acf . NBF-LTST
Matrix: Soil 025.082.311.001 
Date Anal-yzedz 01/26/II 18:41 

CAS Nuuber Arralyte RL Resul-t O 

7 4-88- 4 Methyl Iodide no < 0.9 U 
1 4-96- 4 Bromoethane 'lo < 1.9 u 
107-13-1 Acrylonitrile A1 < 4.1 u 
563-58-6 r'l r 1-nir -urullruruprupell€ 0.9 < 0.9 unhI nrn^-^' 
7 4-95-3 Dibromomethane no < 0.9 u 
630-20-6 \, L, L, 2-Tetrachloroethane < 0.9 u 
96-72-8 I , 2-Dibromo- 3- chl-oropropane 4.7 < 4.1 U

'l -lo96-18- 4 ? ?-'Prinhlnrnr < 1.9 U 
110-57-6 trans- 1, 4 -Dichloro-2-butene A1 < 4.1 u 

1 ? 6-.l.ri ma+hrrl l. no108-67-8 -,.f ,Jenzene < 0.9 u 
95- 63- 6 I, 2, 4-T r imethylbenzene no < 0.9 u 
87-68-3 Hexachlorobutadi-ene A1 < 4.1 u 
106-93-4 Ethyl-ene Dibromide no < 0.9 u 
1 4-91 -5 Bromochl-oromethane no < 0.9 u 
594-20-1 2 ,2-DichLoropropane no < 0.9 u

'i742-28-9 ?-n i nl.rl n-^^-^-ur uIJr upane nor r J-ururrf < 0.9 u 
98-82-8 I sopropylbenzene no < 0.9 u 
103-65-1 n-Propylbenzene no < 0.9 u 
108-86-1 Bromobenzene no < 0.9 u 
95- 49-8 2 -Chl-orot ol-uene no < 0.9 u 
706- 43- 4 4 -Chlorotol-uene no < 0.9 u 
98-06-6 tert-Butyl-benzene no < 0.9 u 
13s-98-8 sec-Butylbenzene no < 0.9 u 
99-87 -6 4 - I sopropyl-tol-uene no < 0.9 u 
104-51-8 n-Butylbenzene 0.9 < 0.9 u 

1 t A-T-..i^1.l^-^Lrzu-dz-r !, z, a- f lrull_L(JruDenZene A1 < 4.'7 u 
97-20-3 Naphthalene A1 < 4.7 u 

'l 2 ?-Tri^lal^r^1^87 -6L-6 Lr4rr A7 < 4.7 u^Jenzene 

Reported in pglkg (ppb) 

Vo1atile Sumogate Recovery 

d4-I ,2-Dichl-oroethane 1,022 
d8 -Tol-uene 101?
Bromof.l-uorobenzene 87.3?
d4-I,2-Dichl-orobenzene 101? 

FORM I 



AXssffieb@
ORGAT.IICS AIIAIYSIS DATA SHEEI INCORPORATEDVolatiles by Purge & Trap GClMS-Method Swg260c SampJ.e ID: NBF-NLLLA2O
Paqe I of 2 SAMPLE 

Lab SampJ-e ID: TE62D Of' Rannrl- I{a. TF-62-Tha Etnai nnY a_ompany
LIMS TDz LL-15946 Project: NBF-LTST
Matrix: Soif ,h 025.O82.311.001 
Data Rel-ease Authorized z ,y'F Date Sampled: 01 /26/II
Reported: O'l / 28 / 11, Date Recei-ved: 01 /26/1,1, 

Instrument/AnaJ-yst : FINN5/PAB Sample Amount: 4.6I g-dry-wt
Date Anafyzed: 01/26/11, 19:08 Purge Volume: 5.0 mL 

Moisture:15.0? 

CAS Nunber Anal-yte RL Reeult A 

1 4-81 -3 Chl-oromethane 1. 1 1 1 rr 

1 4-83-9 Bromomethane 1.1 1.1 U 
75-01-4 Viny1 Chl-oride 1.1 1.1 U 
7 5-0 0-3 Chl-oroethane 1. 1 1.1 U 
1 5-09-2 Methylene Chl-oride 2 .2 2.2 U 
67-64-L Acetone 5.4 2L 
75-1s-0 Carbon Disul-f ide 1.1 1 1 rr 

1 5-35-4 1,1-Dichloroethene 1.1 'l'ln 
'7 5-34-3 1-, 1-Dichloroethane 1.1 'l 1 r'l 

156-60-s trans-1,2-Dichloroethene 1.1 1'l|r
Is6-59-2 cis-l-,2-Dichloroethene 1.1 1.1 U 
67 -66-3 Chforoform 1.1 1.1 
101 -06-2 1,2-Dichl-oroethane 1.1 1.1 U

U 

78-93-3 2-Butanone 5.4 5.4 U 
71-55-6 1, 1, 1-Trichl-oroethane 1 . 1 1.1 U 
56-23-5 Carbon Tetrachl-oride 1.1 1.1 U 
108-05-4 Vinyl Acetate 5.4 5.4 U 
7 5-2'7 - 4 Bromodichforomethane 1.1 1.1 U 
78-87-5 I,2-Dichloropropane 1.1 1.1 U 
r_uuot_-ul_-3 cis-l-,3-Dichloropropene 1.1 1.1 U 
7 9-0]--6 Trichl-oroethene 1.1 1.1 U
L24-48-I Dibromochl-oromethane 1.1 1.1 U 
7 9-00-5 L,L,2-Trichl-oroethane 1.1 1.1 U 
1 r- 43-2 Benzene 1.1 1.1 U 
r0061-02-6 trans-1,3-Dichloropropene 1.1 1.1 U 
110-75-8 2-Chl-oroethylvinylether 5.4 A A TI 

1 5-25-2 Bromoform 1.1 1.1 U 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.4 tr, A TI 

591-78-6 2-Hexanone 5.4 5.4 U 

rz t-L6-4 Tetrachl-oroethene 1.1 1.1 U 
'7 9-34-5 I,I,2,2-TeLrachl-oroethane 1 . 1 1.1 U 
108-88-3 Toluene 1.1 'l 1rl 
108-90-7 Chl-orobenzene 1. 1 1.1 U 
100-41-4 Ethylbenzene 1.1 1.1 U 
L00-42-5 Styrene 1.1 1.1 U-1 1n"7 5-69-4 Trichlorofl-uoromethane 1.1 
7 6-]-3-I 'r 1 t-n,: ^Lr^-^-1 ,2r2_trifluoroe 2.2 z.z uL' L' 


'
 

! I YOVr-25-)- m, p-Xylene 1.1 1'1 Tl 

95-47 -6 o-Xylene 1.1 1.1 U 
95-50-1 1,2-Dichlorobenzene 1.1 1.1 U 
541-73-1 1,3-Dichlorobenzene 1.1 1.1 U 
L06-46-'l 1, 4-Dichlorobenzene 1.1 1.1 U 
L01 -02-8 Acrolein 54 54U 

FORM I 



firstff8*@
ORGAI{ICS ANAIYSIS DATA SHEET INCORPORATED
Vol-atiles by Purge & Trap cclMSi-r'Iethod SW8260C SampJ.e ID: NBF-NLLIA2O
Paqe 2 of 2 SAMPLE 

Lab Sample fD: TF62D QC Report No: TF62-The Boeing Company
LIMS ID:11-15946 Drni aaf . NBF-LTST
Matrix: Soil- 025 . O82. 311 . 0 0 r. 
Date Ana] yzed: 07 / 26 / 1-1, 19 : 0 8 

CAS Nuuber Arralyte RL Result A 

1 4-88- 4 Methyl Iodide 1.1 < 1.1 u 
'7 4-96- 4 Bromoethane 2.2 < 2.2 u 
107-13-1 Acrylonitrile E,A < 5.4 u 

'l563-s8-6 r r r-uJUrlrur upr ul)ene 1.11 -n.i ^h l ^r^h-^- < 1.1 u 
1 4-95-3 Dibromomethane 1.1 < 1.1 u 

11630-20-6 7, 7, L, 2-I eLr achloroet.hane I.I < 1.1 u 
qAYO- rZ-d ! , 2-DIbromo- 3- ch-Ioropropane < 5.4 u 

96-78- 4 'l t ?-'Frinhlnrnr 2.2 < 2.2 u 
110-57-6 trans- l-, 4 -Dichloro-2-butene < 5.4 U 
108-67-8 l_, J, 5- t rl-metnylbenzene 1',I < 1.1 u 
95- 63- 6 L, 2, 4 -T r imethylbenzene 1.1 < 1.1 u 
87-68-3 Hexachl-orobutadiene 5.4 < 5.4 u 
106-93- 4 Ethylene Dibromide 1.1 < 1.1 u 
7 4-91 -5 Bromochl-oromethane 1.1 < 1.1 u 
594-20-1 2 , 2-DiclnJ-oropropane 1.1_ < 1.1 u 

1 ?-ni nh l nrnnrnrr42-28-9 ,-,r--pane 1.1 < 1.1 u 
98-82-8 I sopropylbenzene 1.1 < 1.1 u 
103-65-1 n- PropyJ-benzene 1.1 < 1.1 u 
108-86-1 Bromobenzene 1.1 < 1.1 u 
95-4 9-8 2 -Chl- orotoluene 1.1 < 1.1 u 
I06- 43- 4 4 -Chl-orotol-uene 1.1 < 1.1 u 
98-06-6 tert-Butylbenzene 1.1 < 1.1 u 
135-98-8 s ec-But yl-ben zene l_.1 < 1.1 u 
99-81 -6 4:Isopropyltoluene l_.1 < 1.1 u 
104-51-8 n-Butylbenzene 1.1 < 1.1 u
720-82-r L, 2, 4 -T r ichl-orobenzene tr,4 < 5.4 u
Yt-zu-3 Naphthalene EA < 5.4 u 
81-6r-6 +, u, r < 5.4 u 'l ) ?-Tri^h1^-^F AA-Jenzene 

Reported in p.g/kg (ppb) 

Vo1atiLe Surrogate Recovery 

d4 - L, 2-Dichl-oroethane 10 6? 
d8-Tol-uene 101? 
Bromof l-uorobenzene 87.58 
d4 -I, 2 -Dichl-orobenzene 101? 

FORM I 



ORGAI{ICS A}IAIYSIS DATA SHEET 
Volatiles by Purge t Trap cc/Ms-!!,ethod SW8260C Samp1e fD: MB-072611
Page I of 2 METHOD BLAI.IK 

Lab Sample ID: MB-O126II QC Report No: TF62-The Boeing Company
LIMS ID:11-15946 Project: NBF-LTST 
Matri-x: Soil 025.O82.311.001 
Data Refease Authorized: Date SampJ-ed: NA 
Reported: 01 /28/II Date Received: NA 

Instrument,/Analyst : FINN5/PAB Sample Amount: 5.00 g-dry-wt
Date Anal-yzedz O7 /26/1.I 12:31 Purge Vol-ume: 5.0 mL 

Moisture: NA 

CAS Nunber Anal.yte RL ReEult O 

1 4-87 -3 Chl-oromethane 1.0 < 1.0 u 
7 4-83-9 Bromomethane 1.0 < 1.0 u 

a]^ l ^-.i j^1 5-Or- 4 \7.i ^.,1 vrrrv! Iug 1.0 < 1.0 u 
75-00-3 Chloroethane 1.0 < 1.0 u 
1 5-09-2 Mef hrzl ena Ch 1 nri-6[9 2.O < 2.0 u 

qn67 -64-L Acetone < 5.0 u 
75-15-0 Carbon Disul-fide 1.0 < 1.0 u 
75-35-4 l, t-uacnloroetnene 1.0 < 1.0 u 
7s-34-3 1, l--Dichf oroethane 1.0 < 1.0 u 
1s6-60-5 trans-1, 2-Dichloroethene 1.0 < 1.0 u 
156-59-2 cis-1, 2 -Dichloroethene 1.0 < 1.0 u 
67 -66-3 Chl-orof orm 1.0 < 1.0 u 
L01 -06-2 1, 2-Dichloroethane 1.0 < 1.0 u 
78-93-3 2-Butanone 5.0 < 5.0 u 
7 1-55- 6 1Lt '1 1t -T-.i 1.0 < 1.0 uLr r!rufrfv!vr^!r r ^-^^thane 
56-23-5 Carbon Tetrachloride 1.0 < 1.0 u 
108-05-4 \/i nrzl Anotaf a 6n < 5.0 u 
"7 5-21 - 4 Bromodichloromethane 1.0 < 1.0 u 
78-87-5 'l ,-ni nL'lr, z-ulvLtluruprupane

ni q-'l ?-ni nhl nrr 
^-^^-^- 1.0 < 1.0 u 

100 61-01-5 uro rr J ururrrurOpfOpene 1.0 < 1.0 u 
1 9-0r-6 Tri chl-oroethene 1.0 < 1.0 u 
124-48-7 Dibromo chl- o rome t hane 1.0 < 1.0 u 
7 9-00-5 1, L, 2-'l r ichl-oroethane 1.0 < 1.0 u 
7 L- 43-2 Benzene 1n < 1.0 u 
J-UUOl_-UZ-b trans - 1, 3-Dichloropropene 1.0 < 1.0 u 
110-7s-8 2 -Chloroethylvinylether < 5.0 u 
1 s-25-2 Bromoform 1n < 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) qn < 5.0 u 

q,n591-78-6 2-Hexanone < 5.0 u 
LZ I-r6-4 Tetrachloroethene 1.0 < 1.0 u
't 9-34-5 L, I, 2, 2-Tetrachloroethane 1n < 1.0 u 
108-88-3 Tol-uene 1n < 1.0 u 
108-90-7 Chlorobenzene 1.0 < 1.0 u 
rQQ- 4L- 4 Elf hrrl l-ron zana 1.0 < 1.0 u 
]-00- 42-5 Styrene 1.0 < 1.0 u 
7 5-69-4 Tri chl- oro f f uoromethane 1n < 1.0 u 
7 6-L3-7 1',r t_1-:^hr^-^_1,2,2_Lrifl-uoroe 2.O < 2.0 uL' !t a 

r7 960L-23-7 m, p-Xylene 1.0 < 1.0 u 
95-47 -6 o-XyJ-ene 1.0 < 1.0 u 
95-s0-1 1, 2-Dichlorobenzene 1.0 < 1.0 u 
541-73-1 1 ?-ni nh I arnl^.an - 1.0 < 1.0 u-- ---,.-ene
706-46-1 1,4-Dichlorobenzene 1n < 1.0 u 
]-01 -02-8 Acrol-ei-n 50 <50 u 

firssfis*@ 
INCORPORATED 

FOR!{ I
 

http:arnl^.an


Als5fiSrb@
ORGA}UCS ATiIAIYSIS DATA SHEET INCORPORATED
Vo1atiles by Purge & Trap cclMs-l'tethod SW8260C Sample ID: MB-072611
Paqe 2 of 2 METHOD BI,ANK 

Lab Sample fD: MB-072611 QC Report No: TF62-The Boeing Company
LIMS ID:11-15946 Project: NBF-LTST
Matrix: Soil- o25.082.311.001 
Date Ana1yzedz O1/26/1I 12:37 

CAS Nunber Anal-yte RL Result O 

1 4-88-4 
"7 4-96- 4 

107-13-1 
563-58-6 
1 4-95-3 
630-20- 6 
96-L2-8 
96-18- 4 

110-57-6 
108-67-8 
95- 63- 6 
87-68-3 
106-93-4 
1 4-9'7 -5 
594-20-1 
L42-28-9 
98-82-8 
103-65-1 
108-86-1 
95- 49-8 
7Q6- 43- 4 

98-06-6 
135-98-8 
99-81 -6 
104-51-8 
!zv-62- r 
9t-20-3 
87 -61-6 

Methyl Iodlde 
Bromoethane 
Acrylonitrile
'l 1 -ni ^h r ^r^h?^,r, r-urulrfuruprUpene 
Dibromomethane 
L, L, L, 2-Tetrachl-oroethane 
1 2-ni hrnmn-?-nhl ^rnnr^htn6-l 2 ?-.F-.ial-, lnr^. I)ropane
trans-1, 4 -Dichloro-2-butene 
1 ? (-'Fri ma+hrr1l+f Jrr -,,r,Jenzene
1, 2, 4-Trimethylbenzene
Hexachl-orobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2 , 2-Di-chJ-oropropane 
1 ?-n.i nl.r I a-^^-^f,, J-ururlruruprupane 
I sopropylbenzene
n-Propylbenzene 
Bromobenzene 
2 -Chlorotol-uene 
4 -Chl-orotoluene 
t ert -Butyl-ben zene 
s e c-But yl-ben zene 
4 -Isopropyltoluene
n-But.ylbenzene 
L, 2, 4-Trichl-orobenzene 
Naphthalene 
L, 2, 3-T r ichl-orobenzene 

1.0 
2.O 
qn 
1.0 
1.0 
1.0 
qn 
z.u 
qn 
1.0 
1.0 
qn 
1.0 
1n 
1.0 
1.0 
1n 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1n 
1n 

5.0 
qn 
qn 

< 1.0 
< 2.0 
< 5.0 
< 1.0 
< 1.0 
< 1.0 
< 5.0 
< 2.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 5.0 
< 5.0 
< 5.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Reported in p,g/kg (ppb) 

VoJ-atile Surrogate Recovery 

dA-]-,2-Dichloroethane
d8-Tol-uene 
Bromof-l-uorobenzene 
d4-l-,2-Dichlorobenzene 

96.3? 
1,022 

91.5? 
1008 

FORM I 



erslusrb@
vOA SURROGATE RECOVERY SUMI'IARY INCORPORATED 

Matrix: Soil- QC Report No: TF62-The Boeing Company
Project: NBF-LTST 

o25.O82.311.001 

ART ID C]-ient ID Leve1 DCE TOL BFB DCB TOT OUT 

TF62A NBF-SO] LSKID_ 7- O1 2 6TI Low 105? 101? 87.3? 97 .62 U 

TE628 NBF- SO] LSKID- 2 - O7 2 6II Low I02Z 98.1? 86.3? 98.88 
TF62C NBF-N111418 Low IQ2Z 101? 87.3? 101? 
MB-0726LL Method Bl-ank Low 96.3? L02e" 91.58 100? 
LCS-01 26Lr Lab Control- Low 92.92 L02e" 91 .62 1008 
LCSD-072611 Lab Control Dup Low 95.1% 100E 96.62 101? 0 
TF62D NBF-N111420 Low 106? 101? 87.5? 101? 0 

LCS/MB LIMITS Qc LIMITS 
sw8260c Low Med Low Med 
(DCE) d4 - I, 2 -Dichloroethane 1 9-72r 7 6-L20 7 5-L52 69-120 
ITNT \ 
\ f v!,, d8 -Toluene 80-120 80-r.20 82-L15 80-120
 
(BFB) Bromofluorobenzene 80-120 80-120 64-L20 7 6-128
 
(DCB) d4 - L, 2 -Dichl-orobenzene 80-120 80-120 80-120 80-120
 

Log Number Range: l-1-15943 to 11-1594 6 

FORM-II VOA
 
Page 1 for TF62
 



f,$bfiseb@
ORGAI{ICS A}IATYSIS DATA SHEET INCORPORATED 
voLatiles by Purge & Trap GClMSl-Method SW8250C SanpJ.e ID: LCS-072611 
Page I of 2 LAB CONTROL SAIVIPLE 

Lab Sample fD: LCS-072611 l-)f- Pannrf lrln. TF62-The Boeing Company 
LIMS ID: LI-15946 Prni onf . NBF_LTST 
Matrlx: Soil- o25.082.311.001 
Data Rel-ease Authorized: tr Date Sampled: NA 
Reported: 01/28/1,1" Date Received: NA 

( AOInstrument/Analyst LCS: FINN5/PAB Sample Amount LCS: J.vv s!J^-Ar"-'-+ vvLY 

LCSD: FINN5/PAB LCSD: J.vv vr_)'Y 

Date Analyzed LCS. 0'7 /26/17 1"L:35 Prr rce \/n I rrma T,Q$ ; 5.0 mL 
LCSD: 01/26/11, 12:09 LCSD: 5.0 mL 

Moi-sture: NA 

Spike LCS SPike LCSD 
Analyte Added-LCS Recovery LCSD Added-LCSD R€coverf/ RPD 

Chl-oromethane 40.8 50.0 81.68 45.3 s0.0 90. 6ts 10. 58 
Bromomethane 42.8 s0.0 85. 68 47.6 50.0 95.22 10. 6t 
Vinyl Chl-oride 47 .9 50.0 95.8? 52.1 50.0 1048 8.43 
Chloroethane 41.5 s0.0 83.0t 50.5 50. 0 101E 19. 6? 
Methylene Chl-oride 43.4 s0.0 86.8? 48.4 50. 0 96.8? 10. 98 
Acetone 288 250 115 ? 242 250 96.89 1.'1.42 
Carbon Disul-fide 45. 6 50.0 9]-.22 51.5 50.0 1038 \2.22 
1 1 _ni nh r nrna+hana 44 .B s0.0 89.6? 51. 1 50.0 1022 13.13 
1,1-Dichloroethane 46.2 50.0 92.42 53.2 50.0 1063 1,4.1,2 
trans-l-, 2-Dichl-oroethene 46. O s0.0 92.02 q1 6 qn n 1033 11.5? 
ci s-1 - 2-ni chl oroet-flsns 46. B 93.68 53. 1 50. 0 1068 12.62 
Chloroform 46.5 s0.0 93.03 52.2 50.0 1048 1,7.62 
1,2-Dichloroethane 44.2 s0.0 B8.4? 48.5 50.0 9'7.02 9.3? 
2-Butanone 21L 250 108? 261, 250 1043 3. 88 
1 -1 -1-Trichloroet\3ns 45.9 50.0 91.8? s1. B 50. 0 104? L2.1,Z 
Carbon Tetrachl-oride 44.1 s0.0 89.49 49.7 50. 0 99 .42 10 . 6? 
Vinyl Acetate 46.1, s0.0 92.22 52.3 s0.0 1058 ]-2.62

'7.42Bromodlchloromethane 48.2 50.0 96.42 51. 9 50.0 1048 
I,2-DichLoropropane 49.6 50.0 99 .22 53.2 50. 0 106? 7.0? 
cis-1,3-Dichloropropene 49.9 50. 0 99.8* 54.3 50.0 109? 8 .48 
Trichl-oroethene 49.2 50.0 98.4? 52 .6 s0. 0 105* 6.72 
Dibromochloromethane 49.2 s0.0 9B .42 52.1, s0.0 l_048 5.7t 
1Lr'r--1 -?-Tri chl oroetl"1311g 49.2 s0.0 98.4? 54 . 0 50.0 1_088 9. 3E 
Benzene 50.3 s0.0 101? 55. 8 50.0 1,1,22 10.4? 
trans-1, 3-Dichl-oropropene 49 -3 50.0 98.6? 53. 4 50.0 107t 8.08 
2-Chl-oroethylvinylether 67.9 Q 50.0 124Z 67 .6 Q 50.0 1358 8.8? 
Bromoform 48.1 trn n 9'7 .42 s0.6 s0.0 101t 3.8? 
4-MethyJ--2-Pentanone (MIBK) 252 250 1018 2'7 6 250 1108 9. 1? 
2-Hexanone 219 250 1,1,22 28L 250 1,1,22 0.79 
Tetrachloroethene 48. B 50.0 97.62 s3.2 s0.0 r_06* 8.68 
)- , L ,2, 2 -Tetrachl-oroethane 49 .2 50. 0 98.4t s1.9 50.0 1048 5. 3t 
Toluene 48.9 50. 0 97.88 54 .6 50. 0 109? 11. 0r 
Chlorobenzene 48.'l 50.0 91 .42 52.8 50.0 r-068 8.1* 
Ethylbenzene 51.0 50.0 t02z 55.2 50.0 t-108 7 .92 
Styrene 50. 9 1022 54.5 50.0 t_09? 6. B? 
Trichforofluoromethane 41.9 Rn n 95. 88 53.4 50. 0 107* 10. 9? 
L , L ,2-TxLchloro- 1, 2 ,2-trifJ-woroetha 50 . 3 50. 0 101* 51 .4 50. 0 1158 13.22 
m,p-Xylene IO2 100 1,022 113 100 113* 1,0.22 
o-Xylene 48.7 s0.0 97 .42 52.4 50. 0 105A 7 .3? 
1,2-Dichlorobenzene 48.7 50.0 97 .42 51. B 50.0 104t 6.22 
1,3-DichJ-orobenzene 51.0 s0.0 to2z 54.2 50. 0 1088 6. 18

q?qqnn1,4-DichJ-orobenzene 51.1 s0.0 1022 1078 4.62 
Acrolein 245 250 98.03 266 250 106* B.2Z 
Methyl Iodide 46.4 50.0 92.82 s1. 0 50. 0 L02Z 9.42 
Bromoethane 44.6 50.0 89.22 s0.3 50.0 101? 1,2 . 0Z 
Acrv]onitrile 45.3 50.0 90.6* s0. 0 50.0 1008 9. 98 

FORM III 



fiisbfi:tb@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GclMs-ldethod SW8260C Sample ID: LCS-072611 
Page 2 of 2 I,AB CONTROL SA}{PLE 

Lab Sample ID: LCS-Q12677 QC Report No: TF62-The Boeing Company 
LIMS ID:11-15946 Project: NBF-LTST 
Matrix: Soil- o25 .082 . 311.001 

Spike LCS Spike LCSD 
Analyte Added-LCS Recovery LCSD Added-I"CSD Recovery RPD 

1, 1-Dichl-oropropene 
Dlbromomethane 
L, t, I, 2-Tetrachl-oroethane 
1, 2 -Dibromo- 3-chf oropropane 
'1 , ?-T'i ^l. l ^r^hv'Lr-,r L Jpane
trans-1, 4-Dichl-oro-2-butene 
1 - 3 - 5-Trimethrrl hcri2gng 
I, 2, 4 -T r llmethylbenzene 
Hexachlo robutadi ene 
Ethylene Dibromide 
Bromo chf o r ome thane 
2 ,2-DichJ-oropropane
1, 3-Dichloropropane 
I sopropylbenzene 
n- PropyJ-benz ene 
Bromobenzene 
2-Chlorotoluene 
4 -Chlorotol-uene 
tert-Butylbenzene
sec-Butylbenzene 
4 -Isopropyltol-uene
n-Butylbenzene 
1,, 2, 4-T r ichl-orobenzene 
NaphthaJ-ene 
t , 2 , 3-TrLchl-orobenzene 

46 .5 
48.8 
48.0 
A1 tr 

4"1 .9 
Aq 1 

52.2 
51.3 
43.'7 
49 .4 
47 .4 
/tr tr 

49.5 
53 .2 
s1.3 
48.1 
49.5 
49 .8 
49 .7 
54.8 
53.0 
s3.B 
47 .0 
45. I 
44.3 

s0.0 
50. 0 
s0. 0 
s0.0 
50.0 
s0.0 
(n n 

En n 

s0.0 
s0.0 
50.0 
s0.0 
s0.0 
50.0 
s0.0 
s0. 0 
s0. 0 
50. 0 
50.0 
50. 0 
50.0 

qn n 
(n n 

50.0 

93.08 
97 .62 
96. 0r 
83.03 
95. 8? 
91.48 

1043 
1038 

81 .42 
98. B8 
94.8? 
91.08 
99.0? 

10 6? 
103? 

91 .42 
99. 08 
99.62 
99.42 

110 ? 
1-068 
108E 

94.08 
91.6? 
88.6? 

51.5 
s1. 9 
(1 A 

A1 E 

51. 9 

48.6 
qq ? 

4'7 .4 
54 .4 
52 .9 
q1 A 

51.9 
57.1 
55.r
51-.8 
52.O 
55.2 
53.2 
58.6 
57.0 
58 .2 
50.7 
50.7 
48.1 

50.0 
50.0 
50.0 
50.0 
s0.0 
50.0 
qn n 

50.0 
50.0 
50. 0 
50. 0 
50.0 
50.0 
50. 0 
50.0 
s0.0 
50.0 
s0.0 
s0.0 
s0.0 
trn n 
trn n 
qn n 

s0.0 
s0.0 

r-03?
1048 
L03E 

95. 08
1048

97.22
111?
111? 

94.82
1098
1068
103t
104?
7L4Z
110?
1043
1048
1108
106ts
Lt7Z
Lt4Z
1163
1018
101* 

9'1 .42 

1.0.22 
6.22 
6. Bt 

13. s8 
8.08 
6.22 
s.8? 
7.92 
8.1? 
9. 6E 

t-t-.0s 
12.22 
4.72 
7.rZ 
7.rZ 
6.22 
4.92 

10.3? 
6.8? 
6.72 
7.32 
7.92 
7.62 

ro.2z 
9. s8 

P ann r{- arl in pglkg (ppb) 

RPD calculated using sampfe concentrations per SW846. 

Volatile Sumogate Recovery 

LCS LCSD 
d4 -1, 2-Dichloroethane 
d8-Tol-uene 

92 .92
ro2z 

95 . 1? 
1008 

Bromofluorobenzene 97 .62 96.62 
d4 -1, 2-Dichlorobenzene 10 0 ? 1018 

FORM III 



firs5fi8rb@ 
INCORPORATED 

INORGAIiIICS ANATYSIS DATA SHEET 
TOTAI, METAI,S Sample ID : NBF-RRSS-A-072611 
Page 1 of 1 SAI.{PLE 

Lab Sample ID: TE62E QC Report No: TF62-The Boeing Company 
LIMS ID:11-15941 r Project: NBF-LTST 
Matrix: soil fifxl''f/ 025.082.311.001 
Data Rel-ease Authorized \'{ Date Sampled: 01 /26/1.1.
Reported: 08/07/If i / Date Received: 01 /26/1,1 

Percent Total- Sol-ids, 91.; 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Arral-yte RL ng/kg-drrf O 

30508 O7 /27 /11, 60108 07 /28/17 744O-3A-2 Arsenic 5 7 

30508 01/21/1,1, 60108 01/28/1,1, 1440-43-9 Cadmium 0.2 0.2 U 

30508 07 /27 /1L 60108 07 /28 /1,1, 7440-47-3 Ctrromium 0.5 13.2 
30508 01 /27 /11 60108 07 /28/1,1, 7439-92-L Lead 2 29 
CLP 07/27/lI 147IA 01/21/1,1 7439-97-6 Mercurv 0.03 0.03 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



firs5ffieb@ 
INCORPORATED 

INORGANICS ATiIAI.YSIS DATA SHEET 
TOTAI METAIS 
Page 1 of 1 

Sample ID: METHOD BLAIIK 

T,:h S:mnl e TD: TF62MB 
LIMS ID:11-15947 
Matrix: Soil-
Data Rel-ease Authorized: 
Reported: 08/0L/II 

QC Report No: TF62-The Boeing Company
Project: NBF-LTST 

o25.082.311.001 
Date SampJ-ed: NA 

Date Received: NA 

Percent Totaf Sol-ids: NA 

Prep
Meth 

Prep
Date 

Analysis Analysis
Method Date CAS Nunber Anal.yte RL ng/kg-dry a 

30508 
30508 
3050B 
30508 
CLP 

01/2't /I1 
O7 /27 /1I
O1/21/7I 
01 /21 /II
0'7/27/1L 

60108 01/28/1,1 1440-38-2 
60108 01 /28 /1,1, 7 440-43-9 
60108 01/28/7I 7440-47-3 
60108 O7 /28/11, 1439-92-1 
7471,A O7/27/11, 7439-91-6 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercurv 

5 
0.2 
0.5 

2 
0.O2 

5 
0.2 
0.5 

2 
O.02 

U 

U 

U 

U 

U 

U-Analyt.e undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



fir$fisrb@ 
INCORPORATED 

TNORGAI{ICS A}IAIYSIS DATA SHEET 
TOTAI METAIS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: TF62LCS QC Report No: TF62-The Boeing Company
LIMS ID:11-15947 Project: NBF-LTST 
Matrix: soit [YS-, o25.082.311.001 
Data Rel-ease Authorized Y V Date SampJ-ed: NA 
Reported OB/OI/I7 Date Received: NA''l 

BLAIIK SPIKE QUALTTY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery A 

Arsenic 60108 1 O/'l 200 91.02 
Cadmium 60108 tt s0.0 L02ZI 

q1 A q,n nChromium 60108 103? 
'l o6Lead 60108 200 98.0? 

Mercury 1 47LA 0.50 L02Z 

Reported in mglkg-dry 

N-Control- l-imit not met 
NA-Not Applicable, Analyte Not Spiked
Control Limits: 80-120? 

FORM-VII
 



txstfi8*@ 
INCORPORATED 

INORGANICS A}IAIYSTS DATA SHEET 
TCLP METAI.S Sanple ID: NBF-SOILSKID-I-O126Ll 
Paqe 1 of 1 SAIVIPIJE 

Lab Sample ID: TF62A f)f- Panarf Trln. 'l'E 6?-'l'ha Rna i nn Y t'-,'cmpany
LIMS ID: 11-15943 Proiect: NBF-LTST 
Matrix: Soil- 025.O82.311.001 
Data Rel-ease Authori-zed Date Sampled: 01 /26/II
Reportedz 08/OL/11 Date Received: O'l /26/1,1, 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL mg/L A 

1311 01/28/11, 60108 01/29/1,1 1440-38-2 Arsenic 0.2 0.2 U 

1311 07 /28 /II 60108 01 /29/1,1 7440-39-3 Barium 0.02 O. OB 

1311 01/28/1.1. 60108 07/29/1,7 7440-43-9 Cadmium 0.01 0.01 U 

1311 07/28/I7 60108 01/29/1,1 1440-41-3 Chromium 0.02 O.02 U 

1311 07 /28 /1.1 60108 01 /29/1,1 1439-92-1, Lead 0. 1 0. 1 U 

1311 O7/28/11, 't4't0A 07/29/1,1 '7439-97-6 Mercury 0.0001 0.0001 U 

1311 07 /28/1.1, 60108 01/29/71 7782-49-2 Sel-eni-um O.2 O.2 U 

1311 0't /28/1,1. 60108 O7 /29/11, 7440-22-4 Silver O.02 O.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



fiIsifi:tb@ 
INGORPORATED 

INORGAI{ICS A}JIAIYSIS DATA SHEET 
TCLP METALS Sauple ID: NBF-SOILSKID-1-O726L1
Page 1 of 1 DUPLICATE 

Lab Sample ID: 'IF62A QC Report No: TF62-The Boeing Company 
LIMS ID:11-15943 Project: NBF-LTST 
Matrix: Soil- ln 025.O82.311.001 
Data Rel-ease Authorizeffi,. Date Sampled: O7 /26/1.I
Reported: 08/0L/Lt Date Received: O'7 /26/1,1,I,T,'/ 

I'TATRIX DUPLICATE QUAIITY CONTROI, REPORT 

Arral-ysis
Analyte Method Sample Duplicate 

Arsenic 6 010B 0.2 v u-z 
Barium 6010B 0.08 0.08 
Cadmium 6010B 0.01 u 0.0r_ U 

Chromium 6010B 0.02 u 0.02 U 

Lead 6010B 0.1 u 0.1 U 

Ma rnr r rrz 1410A 0.0001 u 0.0001 U 

Sel-enium 6010B 0.2 u 0.2 U 

Sil-ver 60108 0.02 u 0.02 U 

Reported in mg/L 

*-Contro.l- Limit Not Met 
L-RPD fnval-j-d, Limit : Detection Limit 

0.03 
0.0? 
0.0? 
0.0? 
0.0? 
0.08 
0.0? 
0.0? 

Control 
Linit 

+/- 0.2 
+/- 2OZ 
+/- o.0r L 
+/- 0.02 L 
+/- o.r L 
+/- 0.0001 L 
+/- 0.2 L 
+/- 0.02 L 

FORM-VI 



fixs:fi8?:@ 
INCORPORATED 

INORGAI{ICS AI.IAIYSIS DATA SHEEI 
TCLP METAI,S Sample ID: NBF-SOILSKID-I-O726LL 
Page 1 of 1 I'IATRIX SPIKE 

Lab Sample ID: TF62A QC Report No: TF62-The Boeing Company 
LIMS ID:11-15943 Project: NBF-LTST 
Matrix: Soil 025.082.311.001AA,
Data Rel-ease Authorized:1ff,, Date Sampled: 01 /26/LL
Reported : 08 / 01/ 1.1. Date Received: 01 /26/L1"{t(it/\J 

MATRIX SPIKE QUALITY CONTROL REPORT 

Analysis Spike t 
Analyte Method Sample Spike Added Recovery O 

Arsenic 60108 0.2 U 4.3 4.0 108? 
Barium 60108 0.08 4.31 4.00 l-068 
Cadmium 60108 0.01 U 1.15 1.00 115? 
Chromium 60108 0.02 U 1.09 1.00 109% 

Lead 60108 0.1 U 4.1- 4.0 7022 
Mercury 747OA 0.0001 U 0.001-0 0.0010 100? 
Selenium 60108 0.2 V 4.3 4.0 1088 
Silver 60108 0.02 U 1.05 1.00 105? 

Reported in mgll, 

N-Control- Limit Not Met 
H-? Recovery Not Applicable, Sample Concentration Too High 
NA-Not ApplicabJ-e, Analyte Not Spiked 

Percent Recovery Limits z 75-7252 

FORM-V 



*rsbilsrb@ 
INCORPORATED 

INORGAI{ICS ANAI,YSIS DATA SHEET 
TCLP METALS Sample ID: NBF-SOILSKID-2-O726Ll 
Page 1 of 1 SAMPLE 

Lab Sampfe ID: TE62B QC Report No: TF62-The Boeing Company 
LIMS ID: 1.I-I5944 Proiect: NBF-LTST 
Matri-x: Soil 025.082.311.001 
Data Refease Authorized Date Sampled: 01 /26/IfWReported:. 08/01,/11 ('r, Date Received: O"7 /26/LL 

Plep Prep Analysis Analysis 
ldeth Date Method Date CAS Nunber Analyte RL mg/L o 

1311 01/28/]-1. 6010B 01/29/1.L 7 440-38-2 Arsenic 0.2 0.2 
1311 01/28/11. 6010B 07 /29/1.1. 7440-39-3 Barium 0 .02 0. 10 
1311 07 /28/11. 6 010B 01 /29/17 1 440-43-9 Cadmium 0.01 0.01 U 

1311 0'7/28/L7 6 0108 07 /29/1.1, 7 440- 41 -3 Chromium 0.02 0 .02 U 

1311 01 /28 /rr 6 010B 01 /29/1r 7 439-92-1" Lead 0.1 0.1 U 

1311 07 /28 /Lr 7470A 01/29/1-]. 1 439-97 -6 0.0001 0.0001 UMarnrr rrz 

1311 07 /28/1.1. 6 010B 07 /29/1,r 1 1 82- 49-2 Selenium 0.2 u-z U 

1311 07 /28/1.r 6 010B 07 /29/rr 1 440-22-4 Si-l-ver 0.02 o .02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

rORM-I 



ixs5#:tb@ 
INCORPORATED 

INORGAI{ICS AI{AIYSIS DATA SHEET 
TCIJP METATS Sample ID: NBF-N111418 
Page 1 of 1 SA}4PLE 

Lab Sample ID: 1F62C QC Report No: TF62-The Boeing Company 
LIMS ID: 11-15945 , Project: NBF-LTST 
Matrix: soil- fni I' o25.082.311.001 
Data Ref ease Autho rizedf .V Date Sampled: 07 /26/LI
Reported A8/O1/71 | j Date Recei-ved: O7 /26/fI

'/ 

Prep Prep Analysis Anal.ysis 
Meth Date Method Date CAS Nunber AnaIYte RL D'g/L A 

n)1311 01 /28/7r 6010B 01 /29/11 7 440-38-2 Arsenic v.z 

1311 01 /28/7r 60108 01/29/1.1 7440-39-3 Barium 0.02 0. 06 

1311 07 /28/7r 60108 o7 /29/11 7 440-43-9 Cadmium 0.01 0.01 U 

1311 07 /28/1,! 6010B 07 /29/rr 7440-47-3 Chromium 0 .02 U.UZ U 

1311 07 /28 /L1 60108 0't /29/rr 7 439-92-r T ^-i 0.1 U!Eau 0.1 
Mo rnr r rrr 0.0001 0.0001 U1311 07 /28/1-r 1470A 0'7 /29/1,7 1 439-91 -6 

1311 07 /28 /Lr 6010B o1 /29/rr 1 1 82- 49-2 Sel-enium o.2 0.2 U 

1311 07 / 28 /1.r 60108 07 /29/rr 7 440-22-4 Sil-ver 0 .02 0 .02 U 

U-Analyte undetected at given RL 
Rl-Reporting Linit 

FORM-I
 



AI3:f,Srb@ 
INCORPORATED 

INORGATiIICS AqAIYSIS DATA SHEET 
SanPIe ID: NBF-N111420TCLP METAI,S 

SAMPLEPage 1 of 1 

Lab Sample ID: IE62D QC Report No: TF62-The Boeing Company 
LIMS ID:11-15946 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Rel-ease Authorized: Date Sampled: O1 /26/1L 
Reported: 08/01'/17 Date Received: O'7 /26/If 

Prep Prep Analysis Anal.ysis 
Meth Date Method Date CAS Nunber AnaIYte RL mgt/L A 

1311 07 /28 /Lr 6010B o7 /29/Lr 1 440-38-2 Arsenic 0.2 0.2 
1311 07 / 28 /1r 6 0108 01/29/1,r 7440-39-3 Barium 0.02 0. 08 

1311 07 /28/1.r 6010B 07 /29/1"r 7 440-43-9 Cadmium 0.01 0.01 U 

1311 07 /28/rr 6 010B 07 /29/7r 7 440-47 -3 Chromium 0.02 o .02 U 

1311 07 /28/rr 6010B o7 /29/\r 7 439-92-L T ^-i 0.1 U!gau 0.1 
1311 o1 /28 /rr 7470A 01/29/rl 7 439-97 -6 Ma rnr r r\7 0.000r_ 0.0001 U 

1311 01/28/1.1 60108 01/29/1,r 1 1 82- 49-2 Sel-enium u-z 0.2 U 

1311 07 / 28 /1.r 6 0108 01 /29 /rr 1 440-22-4 Sil-ver 0 .02 o.02 U 

U-AnaJ-yte undetected at gj-ven RL 
Rl-Reporting Limit 

FORM-I
 



iI3bfi:?b@ 
INCORPORATED 

INORGATiIICS AI{ATYSIS DATA SHEET 
TCLP METALS SampIe METHOD BI,ANK 

Page 1 of 1 

Lab Sample ID: TF62MB QC Report No: TF62-The Boeing Company 
LIMS ID:11-15943 Proiect: NBF-LTST 
Matrix: Soif 025.O82.311. OO1 

Data Refease Authorized Date SampJ-ed: NA 

Reported: 08/01,/1L Date Received: NA 

Prep Prep Analysis Analysis 
f'Ieth Date ldethod Date CAS Nuuber AnaIYte RL mg/L A 

1311 07 /28 /1.r 6010B o7 /29/1,r 1 440-38-2 Arsenic o.2 0.2 
1311 o1 /28/r1 6010B 0'7 /29 /rr 7 440-39-3 Barium 0.02 o.02 
1311 o7 /28/1r 6010B 01/29/1,r 1 440-43-9 Cadmium 0.01 0.01 U 

1311 01 /28/r1 6 010B 07 /29/1r 7 440- 47 -3 Chromium 0.02 0.02 U 

1311 o7 /28/1,7 6 010B 07 /29/lr 7 439-92-r Lead 0.1 0.1 U 

1311 07 /28/rr 7 4'7 0A 07 /29/1.1 't 439-91-6 Ma rnr r rrr 0.0001 0.0001 U 

1311 0'7 /28/1,r 6010B 01 /29/rr '7 7 82- 49-2 Sel-enium 0.2 0.2 U 

1311 01 /28/rr 6010B 01 /29/rr 7 440-22-4 Sil-ver 0.02 0 .02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



J/ E Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

aU 

August 2,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TG15
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on July 29,201 l. One cooler was received with a temperature of 5.9"C. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

The PCBs method blank surrogates TCMX and DCBP are out of control low. The client was notified 
and all other surrogate and spike recoveries are in control, therefore the data has been reported. 

There were no other irregularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 

raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES" INC
 

,',, '/,-z- /,.:
' . '."t :L J-

Kelly Bottbm
 
Client Services Manaser
 
(206) 69s-62rr
 
kellyb@arilabs.corn
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South'l34th Place, Suite 100 . TukwilaWAg8'l68 o 206-695-6200 e 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.corn
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Analytical Resources, IncorporatedJA Cooler Receipt ForrnAnalytical Chemists and Consultantsa, 

Al 4f - SSIBtzproiectName: lw u) T rL.l_l _ t_ARI Client:
 

COC No(s) NA Delivered by: Fed-Ex UPS Courier eI:yP Other:_
 
Assigned ARI Job No: Tracking No: 

Preliminary Exam ination Phase: 

Were intact, properly srgned and dated custody seals attached to the outside of to cooler?
 

Were custody papers included with the cooler?
 

Were custody papers properly filled out (ink, signed, etc.)
 

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry) '+.L
 
lf coofer temperature is out of compliance fill out form OOO7OF 


cooler Accept". o, K6 (AV \ on"'+faqf tt 

NA 

YES @ 
NOG


@ NO 

Temp Gun l}#,-fu+Z/'! bn 
'ume: I lbCs 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? ... 

Was sufficient ice used (if appropriate)? 

Were all bottles sealed in individual plastic bags? 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible? 

' YEs;\ ./-)
Bubble Wrap Wh!J9C Gel Packs B{g,g,€s Foam Block Paper Other:_ 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labelsand tags agree with custody papers? ..:.........
 

Werea||bott|esusedcorrectfortherequestedana|yses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...
 

Were all VOC vials free of air bubbles?
 

Was sufficient arnount of sample sent in each bottle? ..,
 

Date VOC Trio Blank was made at ARl. ..
 

Was Sample Split by ARI : YES Date/Time: Equipment:
6O\J ar 
Samples Logged oy; [ 7 oate: 

n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle 

Additional Notes, Discrepancies, & Reso/ufions,' 

Bv: Date 
'F:E}dbubblss'

EFnmAiiFt*bles Small ) "sm"
*,3!fttt: .-2-a[ mm p.{ mfit

if Peabubbles ) "p5"t I atr,l or* Large ) "1g" 

Headspace ) "hs" 

YES/ NO 

@,, NO 

w4 NO 

NO 

W,
H
NO
 

NO 

TB NO 

G) YES NO 

{a) YES NO 

,@ NO 

@ 
Split by:_

Sample lD on COC 

0016F Cooler Receiot Form Revision 014 
3t2t10 



sampre rD Cross Reference Report ll3lilS*@
INCORPORATED 

ARI Job No: TG15
 
Cl-ient: The Boeing Company


Project Event z 025.082.3I1.001
 
Project Name: NBF-LTST-RR
 

ARI ARI 
Sarnple ID Lab ID LIMS ID l{atrix Sample Date,/Tiue VTSR 

1. NBF-RR-SS-A-07291,1-1. TG15A 1.I-1,632 9 Soil- 07 /29/1,1, 11:08 01 /29/11- 13:00 

Printed 07 /29/II 



ANALYTICAL 
RESOURCES 

ORGANICS AI{ATYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 SarnpJ.e ID : NBF-RR-SS-A-0729111 
Paqe 1 of 1 SAI'{PLE 

T,ah Samnle TD: TG15A QC Report No: TG15-The Boeing Company 
LIMS ID:. 1L-L6329 Pro;ect: NBF-LTST-RR 
Matrix: Soif 025.482.311.001 
Data Refease Authorized: Date Sampled: 01 /29/II
Qcnorferl. nR/O?/17 Date Received: 01 /29/LI 

Date Extracted:. 08/0l/II Sample Amount:. 12.2 q-dry-wt
Date Anal-yzed: 08/0I/Il 18:36 Fi-nal- Extract Vo]ume: 4. O0 mL 
I n<rrrrmdhr / Ah^ | \/SE. ilufj3l UUK Difution Factor: 1.00 

t-Pt | | aanltn. l\tn Sil-ica Gel: No 
Srr I frrr Cl c:nrrn' Yes 
aard ( lc^nrln. Yes Percent Moisture: 6. l-% 
I'1 nri ci l t'-larnrrn' NlnvreqluIJ. rrv 

CAS Nurnber Analyte RL Result 

12614-1-r-2 Aroclor 101 6 33 < 33 u
53469-2r-9 Arocfor 1242 33 <33u 
L2672-29-6 Aroclor L248 33 160 
1L091 -69-t Aroclor 1"254 AA <49Y
rr096-82-5 Aroclor 1260 33 <33u 
rrr0 4-28-2 Arocfor I221 33 <33U
L1_141-L6-5 Arocl-or r232 33 <33u 
37324-23-s Aroclor L262 33 150 

Rannrt arl i n tta / Va 
l'f Y / l|Y / nnl^'\.y.yv \/ 

PCB Surrogate Recovery 

l-)ocech lornhi nhonrzl 
Te c ra ch l- orome t axyl ene 

91.22 
88 .2e. 

FORM I 



A}stfisrb@
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SI'RROGATE RECOVERY SI]M}4ARY 

Matrj-x: Soil QC Report No: TG15-The Boelng Company
Project: NBF-LTST-RR 

025.082.311.001 

DCBP DCBP TC}D( TC}O(
 
C]-ient ID g REC LCL_UCL 8 REC LCL-UCL TOT OUT
 

MB-080111 1. 3Z* 57-rI2 0 .9Z* 46-IrL 2
 

LCS-080111 95.58 5I-II2 81 .5e" 46-111 0
 
LCSD-080111 106? 5t-rt2 95.02 46-tr1 0
 
NBF-RR-SS -A-0"7 29I7I 91 .22 42-12"1 88.22 50-114 0
 

Microwave (MARS) Control Lrmits
 
Prep Method: SW3546
 

T,no Nrrmbcr Ranoe: 11-16329 Lo II-16329
 

FORM-rr SW8o82 
Page 1 for TG15 



ORGA\IICS ANAIYSIS DATA SHEET 
PCB by GCIECD Method SW8082 Sample ID: MB-O80111 
Page 1 of 1 METHOD BI,ANK 

Lab Sample ID: MB-080111 QC Report No: TGl5-The Boeing Company
LIMS ID: 7I-1"6329 Project: NBF-LTST-RR 
Matrix: Soif 02s.082.311.001

\ lT\ AuEnoTrzecltuara Kereasê  ^.-!L^- r -^.. Defe S:mnleri. NAv I I
Rennrl-erl . nR /O? /II Date Recei-ved: NA 

Date Extracted: 08/0I/1-I Sample Amount: L2.0 g 
Date Analyzed: 08/OI/7I I1239 Flnal- Extract Volume: 4.00 mL 
Inscrument/AnaIyst : ECD5/JGR Difution Factor: 1. 00 
GPC Cleanup: No Sif ica Gel-: No 
Srrl frrr Cle:nrrn. YeS

' "^s Percent Molsture: NA 
F-l nri s i I (ll o:nrrn; Ir]9 

CAS Nunber Analyte RL Result 

7267 4-r7-2 Aroclor 1016 33 < 33 u
53469-2r-9 Arocl-or 1242 33 <33u
1261 2-29- 6 Arocl-or ]-248 33 <33u 
11097-69-1 Arocl-or 7254 33 <33U 
L1496-82-5 Arocl-or 1260 33 <33U
Lr70 4-28 -2 Arocl-or L22L 33 <33u
11141-16-5 Aroclor L232 33 <33u
31 324-23-5 Arocfor L262 33 <33u 

Pannrf ar'l ) r tta / Va / nnh \
l.trY / JrY \-y,yv / 

PCB Surrogate Recovery 

De ca ch I orobiphenyl I 3U
 
Tet rachf oromet axylene 0 9Z
 

Als:fi:tb@ 
INCORPORATED 

FORM I 



ANAI\/r|llat aI tvAL (t/r-l^LrRESOURCES \7
ORGANICS ANAIYSIS DATA SHEET TNCORpORATED
PCB by GCIECD Method Sw8082 Sample ID: LCS-080111 
Page lofl LCS/LCSD 

Lab Sample ID: LCS-080111 QC Report No: TG15-The Boeing Company
LIMS IDz 11"-1"6329 Pro-iect: NBF-LTST-RR 
Matrix: Soil- , 'l\ 025.082.311.001 
Data Release Authorizedr\l Date Sampled: NAi ) Reported: 08/02/I\ Date Received: NA 

Date Extracted LCS/LCSD: A8/0I/II Sample tunount LCS: 12.0 g-dry-wt
LCSD: 12.0 g-dry-wt

Date Analyzed LCS: a8/0L/II 17:58 Finaf Extract Volume LCS: 4.OO mL 
LCSD: 08/0I/71- 18:17 LCSD: 4. OO mL 

fnstrument,/Anafyst LCS: ECDS/JGR Dilution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Si.l-ica Gel-: No 
Sulfur Cleanup: Yes 
;r.r.1 ( lo^nrrn. YeS Pefcent MOiStUre: NA 
Fl-orisi-I Cleanup: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocfor 1016 135 161 80. BZ L4'/ 761 BB.0? 8.5% 
Arocl-or 12 60 143 L6'7 85.6? 150 L61 95.8% IL.2Z 

PCB Surogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 95.5? 1062
 
Tetrach-Lorometaxvf ene 81 .52 95 . 0Z
 

Raqrr'l1- q ronnrfarl in rrn/lza /nnh\tsY / r:Y \ llYv t 

RPD calculated using sampl-e concentrations per SW846. 

FORM III 



ORGANICS A}TAI,YSIS DATA SHEET 

ANALYTICAL I3A 
RESOURCES \Z 
INCORPORATED 

TOTAI DIESEL RANGE HYDROCARBONS 
NWTPHD by GClEID 
Page 1 of 1 
Matrix: Soil 

f)t'- Pannrf lrJn ' 

Project: 
'l'C-l 6-'l'ho llno i nn Y f-r-Jmpany
NBF-LTST-RR 
o25.O82.311.001 

Date Received: O7 /29/LL 

Data Re]ease Authorized: 
Reported: 08 / 0L / 1,1 

Extraction Analysis EEV 
ARf ID Sanple ID Date Date DL Range RL Resul-t 

MB-O1291,1, Method Bl-ank 07 /29/1-1, 08/01./11, 1.00 Diesef 5.0 < 5.0 U 

11,-1,6329 HC ID: FID3B 1 . 0 Motor Oil 10 < 10 U 

o-Terphenvf 1018 

TG15A NBF-RR-SS-A-01291"LL 01/29/]-1, 08/01/1,1, 1.00 Diesel 5.1 13 
1,I-16329 HC ID: DRO/MOTOR OIL FID3B 1.0 Motor OiI 10 49 

o-Terphenyl 97.53 

Ponnrl-od in na /Va lnnm\I(Y/ r:Y \I/t/rLt/ 

EFV-Effective Final- Vo]ume in mL. 
DI,-Dil-ution of extract prior to analysis. 
RT,-Renorf i no limit . 

Diesel- quantitation on total- peaks in the range from C12 Lo C24. 
Motor Oil quantitation on totaf peaks i-n the range from C24 to C38. 
HC ID: DRO/RRO indicates resul-ts of organi-cs or additional hydrocarbons in 
rancres are not identifiabfe. 

FORM I 



AXsiffS*@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SUI"S{ARY 

Matrix: Soil- QC Report No: TG15-The Boeing Company

Project: NBF-LTST-RR
 

025.082.311.001 

Client ID OTER TOT OUT 

072911MBS 101? 0 
072911LCS 95.42 0 
O72911LCSD 96.0? 0 
NBF-RR-SS _A-07 2911,1 91.52 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-150) 

Prep Method: SW3546 
Log Number Range z II-76329 to LL-16329 

FORM-II TPHD 



Arsbffirb@ 
ORGA}iIICS A}IAIYSIS DATA SHEET INGORPORATED 
IIW:IPHD by GCIFID Sanple ID: LCS-072911 
Page 1 of 1 LCS/LCSD 

Ar'- rPC'l 6-Tha RnoiLab Sample fD: LCS-072911 Pannr{- lrla. nny f-,-cmpany
LIMS ID: 1L-L6329 Project: NBF-LTST-RR 
Matrix: Soil o25.O82.311.001 
Data Release Authorized: Date SampJ-ed: NA 
Reported: 08/OI/II Date Received: NA 

Date Extracted LCS/LCSD: 01/29/1I Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Ana]vzed LCS: 08/01/7L L3:04 Final- Extract Volume LCS: 1.0 mL 
LCSD: 08/01,/1"1 L3:27 LCSD: 1.0 mL 

Instrument/AnaIyst LCS: FID3B/JGR Dil-ution Factor LCS: 1.00 
LCSD: FID3B/JGR LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recowery LCSD Added-LCSD R€cov€ry RPD 

Diesel 135 150 90.08 136 150 90.7? O.'72 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 95 . 4Z 96 .0e" 

Resul-ts reported in mg/kg
 
RPD calcul-ated usj-ng sampfe concentrations per SW846.
 

FORM III 



ar$ilseb@ 
INCORPORATED 

TOTAI DIESEL R.A}IGE HYDROCARBONS-EXTR,ACTION REPORI 

ARI Job: TG15 
Matrix: Soil Project: NBF-LTST-RR 
Date Received: 01 /29/II O25.082.311.001 

Dr6hCl-ient Einal- L !vy
 

ARI ID Cl-ient ID Amt Vol Basis Date
 

lL-L6329-072911M81 Method Bl-ank 10 . 0 g 1 . 0O mL - 01 /29 /1'1'
 
L1"-L6329-012911LCS1 Lab Control- 10.0 g 1. O0 mL - 07 /29/11'
 
IL-16329-012911LCSD1 Lab Control Dup 10.0 g 1.00 mL - 07/29/1'1'

IL-L6329-TG15A NBF-RR-SS-A-012911-19 .82 q 1.00 mL D 07 /29/11,
 

Basis: D:Dry Weight W:As Received
 
Diesel Extraction Retr>ort
 



F
ANALYTICAL TJt;il
RESOURCES\Z 

ORGA}IICS AIIAI.YSIS DATA SHEET 
TPHG by Method NWTPHG 
Matrix: Soil 

INCORPORATED 
QC Report No: TG15-The Boeing Company

Project: NBF-LTST-RR 
Event : O25.O82.311. 001 

Data Rel-ease Authorized: 
Rcnnrl- prl . nR / 01 / II 

Date Sampled: O7 /29/II
Date Received: 01 /29/1,1, 

ARI ID Client ID 
Analysis

Date Basis Range Result 

MB-080111 Method Blank 
LL-L6329 

OB /0I/11.
PrDl 

Dry Gasoline 
HC rD 
Trif l-uorotof uene 

< 5.0 U 

98. 13 
Bromobenzene 95.3? 

TG15A NBF-RR-SS-A-0729I7I 
1,L-L6329 

08 /01,/11,
PrDl 

Dry Gasofine 
HC rD 
Tri f .l-uorotoluene 

< 5. 6 U 

110I 
Bromobenzene 1073 

Gasoline values reported in mglkg (ppm)
 

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.
 

GAS: Indicates the presence of gasoline or weathered gasoline.
 
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.
 

Results corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C.
 

FORM I 



ANAtvrr^^r a 

"="'EL'iEEb@INCORPORATED 
TPHG SOIL SURROGATE RECO\ZERY SUMIIARY 

ARI Job: TG15 QC Report No: TG15-The Boeing Company 
Matrix: Soil- Project: NBF-LTST-RR 

Event z O25.O82.311.001 

Client ID BEB TFT BBZ TOT OUT 
MB-080111 NA 98.1? 95.3? 0 

LCS-080111 NA 7012 1018 0 

LCSD-080111 NA 107? 1018 0 
ONBF-RR-SS-A-0129TI7 NA 110? IO]Z 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofluorobenzene (70-130 ( 70-130 )

(TFT) : Trifl-uorotofuene (80-120 (66-L23) 
(BBZ) : Bromobenzene (80-120 ( 62-130 ) 

Log Number Range: 11-16329 to 1-L-L6329 

FORM II TPHG 



txsbfisrb@ 
ORGA}IICS ATiIAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NVilltPHG Sample LCS-080111 
Page 1 of 1 LAB CONTROL SAI{PLE 

Lab Sample ID: LCS-080111	 QC Report No: TG15-The Boeing Company 
LIMS ID: 1,I-16329 Project: NBF-LTST-RR 
Matrix: Soil Event : 025.082.311. 001 
Data Release Authori-zed: Date Sampled: NA 
Reportedz 08/OI/II Date Received: NA 

Date Analyzed LCS:	 08/01/11" 0622'l Purqe Vofume: 5.0 mL 
08/OI/II 06:56 

1 O O mn-rlrrr-ur.lf nstrument /Anal-yst	 LCS: PIDl/MH Sampfe Amount LCS: fvv rrrY s!f 
1 n n mn-Arrr-ur+LCSD: PIDl/MH	 rvv IrY elJ 

Spike LCS Spike LCSD 

Analyte Added-LCS Recov€rf' LCSD Added-LCSD Recowery RPD 

trn nGasol-ine Range Hydrocarbons 49.6 s0.0 99.22 47 .6 95.22 4 . 1? 

Reported in mglkg (ppm) 

RPD calculated usj-ng sample concentrations Per SW846. 

TPHG Surrogate RecoverY 

LCS LCSD 
Tri ffuorotofuene 1078 107? 
Bromobenzene 101? 101? 

FORM III 



INORGAI{ICS A}.IAIYSIS DATA SHEET 
IOTAI METAI,S 
Page 1 of 1 

Lab Sample ID: TG15A 
LIMS ID: 1I-!6329 
Matrix: Soil 	 n 

--?n/Data Ref ease Autho rizV6/ y1/ 
Reported : 08 / 02 / Il 

/
Percent Total- Solids : {5. SZ 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3050B 08 / 0r /7r 6010B 08/01"/1L 
30508 08/01./rr 6 010B 08/0r/tr 
30508 08/01/rr 6010B 08/0r/7r 
3050B 08/01/rr 6010B 08/or/17 
CLP 08/07/Lr 1 47IA 08/0r/11. 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Ars5ilS*@ 
INCORPORATED 

Sample ID : 	NBF-RR-SS-A-0729111 
SAMPLE 

QC Report No: TG15-The Boeing Company
Project: NBF-LTST-RR 

o25.O82.311.001 
Date Sampled: 01 /29/1L

Date Received: 01 /29/11' 

CAS Nunber AnalYte	 nglkg-dry 

7 440-38-2 Arsenic 5 5
 

7440-43-9 Cadnium 0.2 0.3
 
7440-47-3 Chromium nq 14 .5
 
7439-92-t Lead o 11
 

7 439-97 -6 Mercury 0.03 0.03
 

FORM-I
 



tx3bfisrb@ 
INCORPORATED 

INORGAI{ICS A}IAIYSIS DATA SHEET 
TOTAI METALS SanpJ-e ID: METHOD BLAIIK 
Page 1 of 1 

Lab Sample ID: TG15MB QC Report No: TG15-The Boeing Company 
LIMS ID: II-L6329 Project: NBF-LTST-RR 
Matrix: Soil- o25.O82.311.001 
Data Refease Authoriz{d///y Date Sampled: NA 
Reported:. 08/02/1J Date Received: NA-/ /

-/Percent Total- Sol-ids: NA 

Prep Pretr> Analysis AnalYsis 
Meth Date Method Date CAS Nunber Anatyte RL nglkg-dry A 

30508 08/01,/1-1 60108 08/01/II 7 440-38-2 Arsenic 5 5 U 

30508 O8/OI/I7 60108 08/OI/n 7 440-43-9 Cadmium o.2 0.2 u 

3O5OB 08/07/1,1 6010B O8/0I/LL 7440-41-3 Chromium 0.5 0.5 u 

30508 O8/0I/1,1 60108 08/0L/11 7439-92-1' Lead 2 2 U 

CLP O8/OI/I1 74'1IA 08/01,/L1 7439-9'7-6 Mercury 0.02 0-02 U 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 



ix3bfisrb@ 
INCORPORATED 

INORGAI{ICS AT.IALYSIS DATA SHEEI 
TOTAI METAIS 
Page 1 of 1 

Lab Sample ID: TG15LCS 
LIMS IDz II-16329 
Matrix: Soil 

Sanple ID: LAB CONTROL 

QC Report No: TG15-The Boeing Company
Project: NBE-LTST-RR 

025 -082.311.001 
Data Rel-ease Authorized,;-----nd)4 Date Sampled: NA 

Reported: O8/02/II // ,/41'/ Date Recej-ved: NA
L-./ // /, .
 

:,/ /
u/ BT,ANK sprKE euAtrrY coNTRoL REPoRT 

Anal.ysis Spike Spike t 
Analyte Method Found Added Recovery a 

Arsenic 60108 209 200 104? 

Cadmium 60108 53. 9 50.0 108? 

Chromium 60108 54.2 50.0 108? 

Lead 6010B 208 200 104? 

Mercury 1411A 0.50 n qn 100? 

Reported in mglkg-dry 

N-Contro.l- l-imit not met 
NA-Not Appl-icable, Analyte Not Spiked
Control Limits: 80-120? 

E'ORM-VII
 



f/ E Analytical Resources, t ncorporated 
Analytical Chemists and Consultants

1U 

August 12,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TH79
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on August 9,201l. One cooler was received with a temperature of I l.0oC. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no irregularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES, INC
 

it/ll
.) / // r= -'-gr-
/1 ll r 'F..- .Jf r*,/'7 t l?,- l> // \\_-/../ // _(-, { t,-,-/ U 

Kelly Botdm
 
Client Services Manaser
 
(206) 69s-62r1
 
kellyb(a)arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134rh Place. Suite 100. TukwilaWA9Bl6S 0206-695-6200.206-695-6201 fax 

http:www.arilabs.com
http:kellyb(a)arilabs.com
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Analytical Resources, lncorporated Cooler Temperature 
Analytical Chemists and Consultants@ Compliance Forrn 

i:-p&ss-fr-6"ffi1t
 

Cooler#: T 

ompfeted by: 

Cooler Temperature Compliance Form Version 000 
3/3/09 



Analytical Resources, IncorporatedJt A 
Analytical Chemists and Consultants a, 

ARtcrient: fL.e\Y\O\
 
coc No(s): J @
 
Assisned ARI Job n"' T H-t9 

Preliminary Exam ination Phase: 

Gooler Receipt Forrn 

Project Name:
 

Delivered by: Fed-Ex UPS Courier
 

Tracking No:
 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) ... . . . .,. .. . . NO 

Temperature of Coole(s) ("C) (recommended 2.0-6.0 'C for chemistry).... 

lf cooler temperature is out of compliance fill out form 00070F 

I l,Lt 
*,npou'*u, 4ffiqt6(1 

cooter Accepteo oy: S/ Date: t',lqln Time lqca 
Complete custody forms and atlach all shipping documents 

Log-ln Phase: 

YES (f'rNOJ 
\---l 

Whatkindofpackingmaterial wasused?... 6roo,"WlpG;;.Gel Packs Baggies FoamBlock Paper Other:-::- il -";;--G\r_ I \*-/ NA YES;..;;";";"il;;;;;;;;* q::r'\:;-" -
Were all bottles sealed in individual plastic bags? 
Did all bottles arrive in good condition (unbroken)? 
Were att bottte labets comptete and tegible? 
Did the number of containers listed on COC match with the number of containers received? 
Did all bottle labels and tags agree with custody papers? 
Were all bottles used correct for the requested analyses? 

/- -.Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... \Nt, 

Were all VOC vials free of air bubbles? Gnj
v
 

Was sufficient amount of sample sent in each bottle? . . . . .. . .. . 

Date VOC Trip Blank was made at ARl... f{e I
 
WasSampleSp|itbyAR|.64YESDate/Time:-Equipment:-Sp|itby:-

v 

v n . .i.rl 11samplesLossedby' +YV o^r., t^,lQltt rime:- 1445 
n* Notify Project Manager of discrepancies or concems 

YES Ag
6ES NO* 

NOyS 
tr/ES NOY(YE$ NO 

ffS, NO\-,'
YES NO 

YES No 

qEg NO 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Resolutions: 

BV: Date: 

nja.lt&i S$&blee fwubbtE$' Small ) "sm"*'ftt*t, f*{ mrn ;" .t fRrjt
rf Peabubbles ) "p5'I r "{lOl #ril Large ) "1g" 

Headspace ) *hs' 

0016F Cooler Receipt Form Revision 014 
3t2110 



sampre rD cross Reference Report fiX3lHStb@ 

ARI Job No: TH79
 
Client: The Boeing Company


Project Event : 025.082.3I1.001
 
Project Name: NBF-LTST
 

ARI ARI 
Sanple ID Lab ID LIMS ID t'latrix Sample Date/Time VTSR 

1. NBF-RRSS-A-080911 TH79A 11-17319 Soil- 08/09/1,1 11:45 08/09/II 14:00 

Printed 08/09/II 



ORGA}IICS AI.IAIYSIS DATA SHEET 
PCB by GC|ECD r{ethod SW8082 
Page 1 of 1 

Lab Sample ID: TH79A 
LIMS ID: 11-17319 
Matrix: Soil .tffiData Release Authorized: 
Reported: 08 / 12 / 1.1- v:71 

Date Extracted: 08 /I0/17
Date Analyzed: 08 /1"L/Ll 14 z 44 
f nstrument/Anatyst : ECD5/JGR 
GPC Cleanup: No 
Suffur Cleanup: Yes 
Acid Cleanup: Yes 
Florisil Cl-eanup: No 

CAS Nunber 

1261 4-L1-2 
53469-21-9 
L261 2-29- 6 
1"1091-69-]
11096-82-5 
1L104-28-2 
1114_L-_Lb-3 
37 324-23-5 

Arral-yte 

Aroc]or 1016 
Aroclor 7242 
Aroc]or 1248 
Arocfor 1254 
Arocl-or l-2 60 
Arocl.or 1227 
Aroc:.or L232 
Aroc]-or 1262 

txs5fisrb@ 
INCORPORATED 

Sampte ID : NBF-RRSS-A-080911 
SA!!PLE 

f)l' Panarl- \]n. TH-7O_'taha! tt t J f lls RnaiDUs!rl\, nn 

Drni anf . NBF-LTST 
o25.O82.311.001 

Date Sampled: 08/09/I\
Date Received: 08/09/II 

tnmnrntrvvrLrPqrrJ 

Samp1e Amount:
 
Final Extract Vol-ume:
 

Dil-ution Factor:
 
Sif ica Gel-:
 

Percent Moisture: 

RL 

32 
32 
32 
32 
32 
32 
32 
32 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachforobiphenyl 72.52 
Tet rachf oromet axyl ene 84.5? 

FORM I 

12.6 g-dry-wt
4.00 mL 
1.00 
No 

5.1? 

Result 

<32 U 
<32 U 
<32 U 

<32 U 
<32 U 
<32 U 
<32 U 
<32 U 

http:Aroc:.or
http:Arocl.or


ei3bnstb@ 
ORGAI{ICS ATiIAIYSIS DATA SHEET INCORPORATED 
PCB by cclECD t{ethod Sw8082 Sample ID: MB-081011 
Page 1 of 1 METHOD BI,ANK 

Af- Pannrl- \]n . Tll? 9-Tha Rna i na Lab Sample ID: MB-081011 Y f-,-cmpany
LIMS ID:11-17319 Project: NBF-LTST 
Matrix: Soil- /"'7' 025.082.311.001 
Data Rel-ease Authorized, ,/n Date Sampled: NAt(Reported: 08 / 12 / 1,1, Date Recei-ved: NA 

Date Extracted: 08 /1,O/11, Sample Amount: 1-2.O g 
Date Analyzed: 08/LL/LL L3l.47 Fina] Extract Vo]ume: 4.00 mL 
f nstrument/Anaf yst : ECD5 /JGR Dil-ution Factor: 1.00 
GPC Cl-eanup: .No Sil-i-ca Gef : No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Florisil Cfeanup: No 

CAS Nunber Analyte RL Result 

1261 4-I1-2 Arocl-or 1016 33 <33 U 

53469-2r-9 Arocl-or rz4z 33 <33 U 

L261 2-29- 6 Arocl-or 1248 33 <33 U 

1ro91 -69-L Arocl-or L254 33 <33 U 

L]-096-82-5 Arocl-or rzou 33 <33 U 

1_1,1_O4-28-2 Arocl-or L22t 33 <33 U 

t-1t-zrt_-to-J Arocl-or 1232 33 <33 U 

31 324-23-5 Arocfor L262 33 <33 U 

Reported in pglkg (ppb) 

PCB Surrogate Recovely 

Decachl-orobiphenyl 77.22 
T e t ra chf o romet axvl- ene 87.08 

FORM I 



ll3;ffseb@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT ST'RROGATE RECOVERY SI'MLIARY 

Matrix: Soil- QC Report No: TH79-The Boeing Company 
Proj ect: NBF-LTST 

o2s.o82.311.001 

DCBP DCBP TCMX TCT'o(
 
Client ID 8 REC LCL-UCL 8 REC LCL-UCL TOT OUT
 

MB-081011 71 .22 5I-rI2 87.08 46-177 0 
LCS-081011 '7 4.22 5L-1]2 84 .5? 46-17L 0 
LCSD-081011 88.52 5r-7r2 89.08 46-1,LL 0 
NBF-RRSS-A-080911 72.52 42-127 84.58 50-114 0 

Microwave (MARS) Control Limits
 
Prep Method: SW3546
 

Log Number Range: 11-17319 to 11-17319
 

FORM-rr SW8082 
vad6 | T^r 't H /v 



fixs5fiSrb@ 
ORGAIiIICS AI.IALYSIS DATA SHEET INCORPORATED 
PCB by GCIE@ !4ethod SW8082 SampJ-e ID: LCS-081011 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081011 Af- Pannrt- Irln . Ttl? Q-'l'ha Rno i na Y 1-,-ompany
LIMS 1D:11-17319 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Refease Authorized: Date Sampled: NA 
Reported: 08 / 1,2 / II Date Received: NA 

Date Extracted LCS/LCSD: 08/L0/1.1 Sample Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt 

Date Analyzed LCSl. 08/L1-/17 14:06 Finat Extract Vofume LCS: 4.00 mL 
LCSD : 08 / 1,1, / 1,1, 1,4 t 25 LCSD: 4.00 mL 

fnstrument,/Analyst LCS : ECD5/JGR Difution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Si-l-ica Gef : No 
SuJ-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Florisil- Cl-eanup: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 r43 t6'1 85. 6? 146 L61 87 .42 2.12 
Aroclor 1260 r23 1"6'1 13 .12 L45 L6'7 8 6 . I3 t6 . 4Z 

PCB Surrogate Recovery 

LCS LCSD 
Decachlorobiphenyl 'l 4.2e" 88.5? 
Tetrachl-orometaxvlene 84 . 5? I 9. 0? 

Resul-ts reported in p,g/kg (ppb) 
RPD cal-culated using sample concentrations per SW846. 

FORM III 



_ ^Z\.ANALYTTCAL (fJA
RESOURCES\Z 

ORGAIIICS ANAIYSTS DATA SHEET INCORPOR TED 
TPHG by Method NWTPHG QC Report No: TH79-The Boeing Company 
Matrix: Soil- Project: NBF-LTST 

Event t 025.082.311.001 
Data Release Authorized: Date Sampled: 08 / 09 /1.I
Reported: 08/I1/1I Date Received: OB / 09 / 1,1 

Anal-ysis
ARf ID C1ient ID Date Basis Range Resu]-t 

MB-081011 Method Blank 08/IO/I1- Dry Gasofine < 5.0 U 

11-17319 PrDl HC rD 
Trif f uorotol-uene 96.42 
Bromobenzene 91.62 

TH79A NBF-RRSS-A-080911 08/10/1,L Dry Gasofine < 5.4 U 

11-17319 PrDl HC rD 
Triffuorotoluene 103? 
Bromobenzene 101? 

Gasoline val-ues reported in mglkg (ppm) 

n'-^^+rr-+:vudtrLrLaLrvll 911 totaf peaks in the gasoline range from Tofuene to Naphthalene. 

GAS: Indicates the presence of gasoline or weathered gasoline ' 
GRO: Positive result that does not match an identifiabl-e gasoline pattern. 

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANAIvrr^^r ar=$L'#EV 
INCORPORATED 

TPHG SOIL SURROGATE RECO\ZERY SUMI'IARY 

ARI Job: TH79 QC Report No: TH79-The Boeing Company 
Matrix: Soil Project: NBF-LTST 

Event : O25.O82.311.001 

Cl-ient ID BEB TFT BBZ TOT OUT 
MB-081011 NA 96.4e" 91 .62 0 

LCS-081011 NA L02Z 96.5? 0 

LCSD-081011 NA 101? 95.18 0 

NBE-RRSS-A-080911 NA 103? 101? 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofl-uorobenzene (70-130) (70-130)
(TFT) : Trlfl-uorotol-uene (80-120) (66-1"23) 
(BBZ) : Bromobenzene (80-120) (62-L30) 

Log Number Range: 11-17319 to 11-17319 

FORM II TPHG 

vad6 | TAr 't H , v 



tA,
ANALYTICALT]'A
RESOURCES\Z 

ORGANICS A}IAI,YSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sample ID: LCS-081011 
Page 1 of 1 LAB CONTROL SAI'IPLE 

Lab Sample ID: LCS-081011 QC Report No: TH79-The Boeing Company 
LIMS ID:11-17319 Project: NBF-LTST 
Matrix: SoiI Event z 025.082.311. 001AData Release Authorized: t7' Date Sampled: NA 
Reported: 08 / 1-1. / I1 Date Recei-ved: NA 

Date Anal-yzed LCS: 08/1,0/1,1 06:50 Purge Vol-ume: 5.0 mL 
LCSD: 08/I0/1L 07:26 

f nstrument,/Analyst LCS: PIDl/MH Sample Amount LCS: 100 mg-dry-wt 
LCSD: PIDl/MH LCSD: 100 mg-dry-wt 

Analyte tCS 
Spike LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD R€covery RPD 

Gasol-ine Range Hydrocarbons 50.4 50.0 1019 49.I 50.0 98.22 2.62 

Reported in mglkg (ppm) 

RPD cal-culated using sampfe concentrations per SW846. 

TPHG Surrogate Recoverlr 

LCS LCSD 
Trifl-uorotoluene 
Bromobenzene 

]-022
96.58 

1018 
95. 1? 

FORM III 



ANALYTICALl',A-Rd;iri;Eg
ORGAI.IICS AT.TALYSIS DATA SHEET INCORPORATED 
TOTAI DIESEL R,A}IGE HYDROCARBONS 
NWTPHD by GC/FID QC Report No: TH79-The Boeing Company
Page 1 of 1 Proiect: NBF-LTST 
Matrix: Soil- 025 -082.311.001 

Date Received: 08/09/L1 

Data Rel-ease Authorized, 4Reported: 08 / I0 / 1,1, 

Extraction Arralysis EE\/ 
ARI ID SanpJ-e ID Date Date DL Range RI, Resul-t 

MB-080911 Method Bl-ank 08/09/1-I 08/70/11 1.00 Diese] 5.0 < 5.0 U 

11-17319 HC ID: FID3B 1.0 Motor Oil- 10 < 10 U 

o-Terphenyl 96.92 

TH79A NBF-RRSS-A-080911 08/09/Il 08/10/]-1' 1.00 Diesel- 5.1 8.5 
1"L-L13L9 HC ID: DRO/MOTOR OrL FID3B 1.0 Motor OiI 10 26 

o-Terphenvf 76.8% 

Reported in mg/kg (ppm) 

EFV-Effective Finaf Vo]ume in mL. 
DL-Dil-ution of extract prior to analysis. 
RT,-RFnnr1- i nq limit . 

Diesel- quantitation on total- peaks in the range from CL2 to C24. 
Mofnr oi I a'rantitation on total peaks in the rangJe from C24 to C38.
 
HC ID: DRO/RRO indicates resu]ts of organics or additional hydrocarbons in
 
ranges are not identifi-abl-e.
 

FORM I 



Ars5fiSrb@ 
INCORPORATED 

TPHD SI'RROGATE RECOVERY ST]M!!.ARY 

Matrix: Soil QC Report No: TH79-The Boeing Company

Proiect: NBF-LTST
 

o25.082.311. OO1
 

Client ID OTER TOT OUT 

080911M8S 96.92 0 

080911LCS 9L.2Z 0 

O8O911LCSD 80.0? 0 

NBF-RRSS-A-080911 76.82 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-1-50) 

Prep Method: SW3546 
Log Number Range: 11-17319 to 11-17319 

FORM-II TPHD 
Page 1 for TH79 



Ars5fiS*@ 
ORGAI{ICS A}IAIYSIS DATA SHEET INCORPORATED 
NWTPHD bY GCIFID Sample ID: LCS-080911 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-080911 QC Report No: TH79-The Boeing Company 
LIMS ID:11-17319 Project: NBF-LTST 
Matrix: Soil- /2.> o25.O82.311.001 
Data Rel-ease Authorized y'( Date Sampled: NA 
Reported: 08 / L0 / lI Date Recei-ved: NA 

Date Extracted LCS/LCSD: 08/09/L1" Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Anafvzed LCS: 08/1,O/I1 13:48 Final- Extract Vofume LCS: 1.0 mL 
LCSD: 08 / I0 / 1"1" 14 : 11 LCSD: 1.0 mL 

Instrument,/Analyst LCS: FID3B/MS Dilution Factor LCS: 1.00 
LCSD: FID3B/MS LCSD: 1.00 

Spike LCS Spike LCSD 
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Diesel r31 150 91.3? 1.32 150 88.08 3.78 

TPHD Surrogate Recovery 

LCS LCSD 
a-tfarnhanrzl 97.22 80.0? 

Results reported in mglkg
 
RPD cal-culated using sample concentrations per SW846.
 

FORM III 



ANAr\rTl^^r aREstt';;;;g
INCORPORATED 

TOTAI DIESEL RAI.IGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TH79 
Matrix: Soil- Proiect: NBF-LTST 
Date Received: 08/09/II 025.O82.311.001 

Cl-ient Fina] Pran
 

AR] ID Cl-ient ID Amt Vol- Basi-s Date
 

11-17319-080911MB1 Method Blank 10.0 q 1.00 mL - 08 /09/1'1'
 
11-17319-080911LCS1 Lab Contro.I 10.0 g 1.00 mL - 08 /09/1'1
 
11-17319-080911LCSD1 Lab Control Dup 10.0 g 1.00 mL - 08/09/L).

11-17319-TH79A NBE-RRSS-A-080911 9.1'l q 1.00 mL D 08 /09/LL
 

Basis: D:Dry Weight W:As Received
 
DieseJ- Extraction Report
 



txstfisrb@ 
INCORPOR/ITED 

INORGATiTICS AI{AIJYSIS DATA SIIEET 
IOTAI METALS Sample ID : NBF-RRSS-A-080911 
Page 1 of 1 SAMPLE 

Lab SampJ-e ID: TH79A QC Report No: TH79-The Boeing Company 
LIMS ID: 11-17319 Proiect: NBF-LTST 
Matrix: Soi.l- o25.O82.311.001 
Data Rel-ease Authorlzed: Date Sampled: 08/09/lI
Reported: 08 / 1,2 / LI Date Received: 08/09/1,1" 

Percent Total- Sofids: 95.1? 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL nglkg-dry A 

30508 08/10/1,1- 60108 08/1,1,/1,1, 1440-38-2 Arsenic 5 5 U 

30508 08/1-0/M 0108 O8/1,1,/lI 't440-43-9 Cadmium 0.2 0.2 U 

30508 08/I0/I7 60108 08/II/II 7440-47-3 Chromium 0.5 10.7 
30508 08/10/1,1, 60108 08/1,1,/1,1, 7439-92-L Lead 2 7 

cLP 08/1,0/1-1 74'1lA 08/1,1/1,1 7439-91-6 Mercury 0.02 0.02 U 

U-Anal-yte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



Ais|fiSrb@
INCORPORATED 

INORGAIiTICS AI{AIYSIS DATA SHEET 
TOTAL METAIS Sample ID: METHOD BLAIiIK 
Page 1 of 1 

LaD samDl-e 1U: LH /vlYlu QC Report No: TH79-The Boeing Company 
LIMS ID:11-1?319 Project: NBF-LTST 
Matri-x: Soil 025.082.311.001 
Data Release Authorized: Date Sampled: NA 
Reportedz O8/12/II Date Received: NA 

Percent Total- Sofids: NA 

Prep Prep Analysis Ana1ysis
l{eth Date Method Date CAS Nunber Analyte RL ng/kg-dry A 

3050B 08/I0/n 60108 08/1I/1,1 7440-38-2 Arsenic 5 5 U 

30508 08/I0/II 60108 08/1I/1,1, 7440-43-9 Cadmium 0.2 0.2 U 

30508 08/I0/7I 60108 08/11/1,1 7440-41-3 Chromium 0.5 0.5 U 

30508 O8/10/II 60108 08/L1/LL 1439-92-L Lead 2 2 U 

CLP 08/I0/I1, 747IA 08/'l,I/7I 7439-91-6 Mercurv 0.02 0.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



ANALYTICAL ARE$il;EV 
INCORPORATED 

INORGA!{ICS ANAIYSIS DAEA SHEET 
TOTAIT METALS SampJ-e ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: THT9LCS QC Report No: TH79-The Boeing Company 
LIMS ID: 11-17319 /\ Project: NBF-LTST 
Marri-x: soir lltil i 025.082.311.001 
Data Rel-ease Authorized I /V Date Sampled: NA 
Reported : 08 / 1,2 / 1-1, Y j Date Received: NA 

BI,A}TK SPIKE QUAI,ITY CONTROI. REPORT 

Analysie Spike Spike t 
Analyte Method Found Added Recovery A 

Arsenic 6010B	 199 200 99. s? 
Cadmium 6010B	 49 .4 50.0 98.8E 

q1 nChromium 6010B 50.0 L02Z 
Lead 6 010B 193 200 96.53 
Mercury 141IA 0.52 0.50 1048 

Reported i-n mglkg-dry 

N-Control- l-imit not met 
NA-Not AppLicable, Analyte Not Spiked
Control Limi-ts: 80-120? 

F'ORM-VII
 



J/ EAnalytical Resources, Incorporated 
Analytical Chemists and Consultants 

aU 

August 15,20ll 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TI03
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample and 
two water samples in good condition on August 10,201l. One cooler was received with a temperature 
of 9.8'C. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

bpu 
Client Services Manager 
(206) 69s-62rr
 
kellyb@arilabs.com
 
yvww.afilabs.com
 

cc: Carf Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite'100. TukwilaWA98168.206-695-6200 o 206-695-6201 fax 

http:yvww.afilabs.com
mailto:kellyb@arilabs.com
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Sanrtrr:.e ID Cross Reference Report i:Sil:*(E
INCORPOR'TIED 

ARI Job No: TI03
 
Cl-ient: The Boeing Company


Project Event z 025.082.371.001
 
Project Name: NBF-LTST/DTS
 

ART ARI 
Sample fD Lab ID LIMS ID ldatrix Sanple Date/Time VTSR 

1. NBF-RRSS-A-081011 TI03A 11-17425 Soil 08/09/71 10:15 08/10/1,1 1L:45
2. NBF-DTS-A-081011 TI03B II-1,7426 Water 08/09/17 09:40 08/Ij/n 11:45
3. NBF-DTS-B-081011 TI03C L1.-11421 Water 08/09/11,09:45 08/70/17 11:45 

Printed 08/I0/I! 



Analytical Resources, IncorporatedJA Cooler Receipt Forrn Analytical Chemists and Consultants at 

ARrchent: T,f.eina 
COC No(s)' ed Other 

Assigned ARI Job r,ro 1-TO7-', Trackrng No: 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outsrde of to cooler? NOtu
Were custody papers rncluded with the cooler? NO\E9 
Were custody papers properly filled out (ink, signed, etc ) . . ... . . .. . NO@
Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemrstry). .... ru 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun lD#: 

coolerAccept"o uy .{ilrrl t*". / / 45on . liOlt t 
Complete custody forms and attach all 

Was a temperature blank rncluded rn the cooler? yES
 

What kind of packing material was used? ... Qubble Wrai_pet tgl Cet Packs Baggies Foam Block Paper Other:_
 /^\Was sufficient ice used (if appropnate)? ... . ........... NA yES 'CIg, 
Were all bottles sealed in indrvrdual plastic bags? yES @ 
Drd all bottles arrive rn good condition (unbroken)? G) NO 

Were all bottle labels complete and legible? (Ets NO 

Did the number of containers listed on Coc match with the number of contarners received? No;Q-
Did all bottle labels and tags agree with custody papers? 

9E9, NO 

Were all bottles used correct for the requested analyses? (yEY NO 

Do any of the analyses (bottles) require preservation? (attach preservatron sheet, excluding VOCs)... NA yES aO 
were all Voc viats free of arr bubbtes? fft-i yES 

/-ffiJA 
Was sufiicient amount of sample sent in each botfle? ... ... . .. CS9 NO 

DateVoCTripB|ankwasmadeatAR|.....'.'...@
 
WasSamp|eSp|rtbyAR|'@YEsDate/Time:,,EQuinmen|-Sp|itby:

sampleslossedo, *[ l](= ,^", Sftt,/tf -r,^. llt/ i 
n* Notify Project Manager of diicrepancies or concems 

Sample lD on Bottle sample lD on coc Sample lD on Bottle Sample lD on COC 

Additional Notes, Di screpancies, & Reso/utions.' 

By Date 

Small ) "sm" 
>4mrn 

Peabubbles ) "pb"rrt Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Ana lytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants Compliance Forrn

rToZ 
-!1s.; A _ Lf:tA|I I Z"= u:ytQ, I I )t'l ( 

lt))F- DTS A - Dg to r( 

Ar5r- {tt s- B -t-,-3/r.,rl 

Cooler#: 

Cooler Temperature Compliance Form Version 000 
3/3/09 



ORGAI{ICS A}IAIYSIS DATA SHEET 
PCB by GCIECD Method St{8082
Paqe 1 of 1 

Lab Sample ID: TI03B 
LIMS ID: II-L1426 
Matrix: Water 
Data Rel-ease Authorized: 
Reported: 08 / 12 / II 

Date Extracted: 08/II/17 
Date Analyzed: 08/1,2/1.1, 10:07 
Instrument/Analyst : ECD5/JGR 
GPC Cleanup: No 
SuLfur Cleanup: Yes 

CAS Nunber Analyte 

trstilsrb@ 
INCORPORATED 

SanpJ.e ID : NBF-DTS-A-081011 
SAI"IPLE 

.l'TO?-.i.ha Raai nn t'\nnnrnrrQC Report No: rrvJ rlrs uvsrrrv vvrrtParry 
Drai anl- . NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/1L


Date Recei-ved: 08/lO/1L
 

Sample Amount: 500 mL
 
Final Extract Vo-l-ume: 1.0 mL
 

Di-luti-on Factor: 1.00
 
Sil-ica Gel-: No
 

Acid CLeanup: Yes
 

RL Resu1t 

126'14-It-z 
53469-2L-9 
1261 2-29-6 
11097-69-1 
), ruYo-d z- 3 
)- r LU.+- Z6- Z 

1r-Lq1-l-0-3 
3'1324-23-5 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 

101 6 
rz.tz 
L248 
7254 
L260 
L22L 
L232 
1262 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Reported in pgll, (ppb) 

PCB Surrogate Recovety 

Decachl-orobiphenyl 
Tet rachl-oromet axv.l- ene 

82 .52 
90.08 

E.ORM I 



ORGNIICS A}IALYSIS DATA SHEET 
PCB by cClE@ Method Sw8082 
Paqe 1 of 1 

Lab Sample ID: TI03C 
LIMS IDt II-I742'l 
Matrix: Water 
Data Rel-ease Authorized: 
Reported: 08 / 12 / 1I 

Date Extracted: 08/II/II 
Date Analyzedz 08/1-2/II \O226 
f nstrument/AnaJ-yst : 
GPC Cleanup: No 
Sul-fur Cl-eanup: Yes 

ECD5/.lGR 

CAS Nuuber Analyte 

L267 4-L1-2 Arocl-or 1016 
53469-21-9 Arocl-or 1242 
rzo I z- zY-o 
11097-69-1 

Arocl-or 
Arocl-or 

rzqd 
L254 

11096-82-5 Aroclor rzou 
L L lVq- Z6- Z 

1114 1-16-5 
Arocl-or 
Aroclor 

L22L 
I232 

3'7 324-23-5 Aroclor )-zoz 

ANALYTICAL(A
RESOURCES\Y 
INCORPORATED 

Sanp1e ID: NBF-DTS-B-081011 
SAIVIPLE 

QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/II


Date Received: 08/1,0/I1
 

Sample Amount: 500 mL
 
Fina1 Extract Vol-ume: 1.0 mL
 

Dil-utlon Factor: 1.00
 
Silica Gef: No
 

Acid C]eanup: Yes
 

RL Resu].t 

0.10 < 0.10 u 
0.10 < 0.10 u 
0. r_0 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

Reported in pgll, (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 80.22
 
T e t ra chl- orome t axyJ- ene 84.5? 

FORM I 



ORGAI{ICS ATiIAIYSIS DATA SHEET 
PCB by GCIECD t'lethod Sw8082 Samp1e ID: MB-081111 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-081111 QC Report No: TI03-The Boeing Company 
LIMS ID: LL-L7426 Project: NBF-LTST/DTS
Matrix: Water z 025.082.311.001 
Data Refease Authorized: ,/ Date Sampled: NA 
Reported: 08 / 1.2 / 1,1, Date Recei-ved: NA 

Date Extracted: 08 /),I/1,I Sample Amount: 500 mL 
Date Analyzed: 08/12/1I 09:11 Final- Extract Volume: 1.0 mL 
Instrument/Anal-yst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Suffur Cleanup: Yes Aci-d Cl-eanup: Yes 

CAS Nuuber Analyte RL Resul-t 

IZOIq-II-Z Arocl-or 1016 0. 10 < 0.10 u 
53469-21-9 Arocl-or L242 0. 10 < 0.10 u 
L267 2-29-6 Aroclor 1248 0.10 < 0.10 u 
11097-69-1 Aroclor r254 0.10 < 0.10 u 
11096-82-5 Arocl-or rzou 0.10 < 0.10 u 
rrtj4-28-2 Arocl-or t22t 0.10 < 0.10 u 
1114 1- 1 6- 5 Arocl-or 1232 0.10 < 0.10 u 
3'7324-23-5 Arocl-or 1,262 0.10 < 0.10 u 

Reported in pglL (ppb) 

PCB Sumogate Recovery 

Decachforobiphenyl 83.88
 
Tetrachf oromet axvl-ene 85.58
 

Arssfisrb@ 
INCORPORATED 

FORM I 

http:Decachforobiphenyl83.88


fii$fis*@ 
INCORPORATED 

sw8082/PCB WATER SITRROGATE RECOVERY SUMI'iARY 

Matrix: Water QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

02s.o82.311.001 

DCBP DCBP TCMX TCMX
 
C]-ient ID t REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-081111 83.88 39-116 8s.s? 29-L00 0 
LCS-081111 83.08 39-116 88.5? 29-L00 0 
LCSD-081111 80.88 39-116 90.5? 29-100 0 
NBF-DTS-A-081011 82.52 10-128 90.0? 25-100 0 
NBF-DTS-B-081011 80.22 10-128 84.5? 25-100 0 

Prep Method: SW3510C 
Log Number Rangez II-I7426 to 17-I7421 

FORM-rr SW8082 
Page 1 for TI03 



fiIs5fi:tb@
ORGA}IICS AIiIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD t'lethod SW8082 Samp1e ID: LCS-081111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081111 QC Pannrf Nla. 'lTO?-Tho Rnoi nav f-nmr--"'y'anY
LIMS ID: II-71426 Project: NBF-LTST/DTS
Matrix: Water -x 025.082.311.0014lData Rel-ease Authorizedl. l/V Date Sampled: NA 
Reportedt 08/1.2/1.1 Date Received: NA 

Date Extracted LCS/LCSD: 08/].1,/11 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCSz 08/L2/L1 09:30 Final- Extract Volume LCS: 1.0 mL 
LCSD: 08/12/L1 09:48 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECD5/JGR Dil-uti-on Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1. 00 

GPC Cleanup: No Sil-ica Gel-: No 
Suffur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Add€d-LCgD Recovery 

Aroclor 1016 0.880 1.00 88.08 0. 918 r-.00 91.88 4 .22 
Aroclor 1260 0.843 1.00 84.33 0. 830 r_.00 83.0r 1. 63 

PCB Surrogate Recovery 

LCS LCSD 
Decachlorobiphenyl 83.0% 80.88 
TetrachL orometaxvl-ene 88.5? 90.58 

Results reported i-n pglT,
 
RPD cal-culated using sample concentrations per SW846.
 

FORM IIT 



ANALYTICAL(A
RESOURCES\Z 

ORGA}IICS AI{ALYSIS DATA SHEET INCORPORATED 
FCB by GCIECD Method Sw8082 Sample ID : NBF-RRSS-A-081011 
Page 1 of 1 SAIvtPLE 

Lab Sample ID: TI03A QC Report No: TIO3-The Boeing Company 
LIMS ID: tL-L1425 Project: NBF-LTST/DTS
Matrix: Soil 4 025.082.311.001 
Data Rel-ease Authorized y'( Date Sampled: 08 / 09 / 1,1, 

Reportedt 08/15/LI Date Rece j-ved: 08 / I0 / 1,1, 

Date Extracted: 08/II/I1, Sample Amount z L2.7 g-dry-wt
Date AnaLyzed: 08/72/II 17:03 Final Extract Vol-ume: 4.00 mL 
Instrument /Analyst : ECD5/AAR Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Sul-f ur Cleanup: Yes 
Acid CJ-eanup: Yes Percent Moisture: 4.88 
Fl-orj-sil- Cleanup: No 

CAS Number Analyte RL Result 

L2614-1-L-2 Arocl-or 101 6 5Z <32 U 
53469-2L-9 Arocl-or rz4z JZ <32 U 
12612-29-6 Arocl-or 1248 5Z <32 U 
11097-69-1 Arocl-or L254 32 <32 U 
11096-82-5 
lrro4-28-2 

Arocl-or 
Arocl-or 

]-260 
L22L 

32 
32 

<32 
<32 

U 

U 

11141- 1 6- 5 Arocl-or L232 32 <32 U 

31 324-23-5 Arocl-or 1262 32 <32 U 

Reported in p9lkg (ppb)
 

PCB Surrogate Recovery
 

Decachl-orobiphenyl 64.88
 
Tet rachl- orometaxvl- ene 80.08
 

FORM I 



ORGAI{ICS AI.IAIYSIS DATA SHEET 
PCB by @/E@ r'rethod sw8082 Sample ID: MB-081111 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-081111 QC Report No: TI03-The Boeing Company 
LIMS ID: II-I1425 Project: NBF-LTST/DTS
Matrix: Soit A 025 .082. 31 l_ . 0 01 
Data Rel-ease Autho rizea: ft/ Date Sampled: NA 
Reported: 08 / 15 / 1.1. Y Date Received: NA 

Date Extracted: 08/LL/1L Sample Amount: 12.0 g 
Date Anal-yzedz 08/12/11, 16:07 Fina] Extract Vol-ume: 4.00 mL 
Instrument/Anafyst : ECD5/AAR Di-l-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel: No 
Sul f ur CJ-eanup : Yes 
Acid Cleanup: Yes Percent Moi-sture: NA 
Florisil- Cleanup: No 

CAS Nulber Analyte RJ, Resu].t 

7267 4-LL-2 Aroclor 1016 33 <33u 
53469-2).- 9 Arocl-or 1242 JJ <33U
12612-29- 6 Arocfor 1248 33 <33u 
1-L091 -69- 1 Aroclor ],254 33 <33U 
11096-82-5 Aroclor IZOU 33 <33U
LLL04-28-2 Aroclor 122L 33 <33U 
11141-16-5 Arocl-or L232 33 <33U
31324-23-5 Aroclor r zoz 33 <33u 

Reported i-n pglkg (ppb) 

PCB Sumogate Recovery 

Decachl-orobiphenyl 70.8E
 
Tet rachlorometaxyl ene 80.22
 

firs5fiSrb@ 
INCORPORATED 

FORM I 



irsbilsrb@ 
INGORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGAIE RECOVERY SUM}IARY 

Matrix: SoiI QC Report No: TIO3-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 

DCBP DCBP TCMX TCT'D(

Client ID t REC LCL-UCL I REC LCL-UCL TOT OUT
 

MB-081111 70.8t 5L-].12 80.2t 46-111 0 
LCS-081111 69.08 5I-1")_2 79.88 46-1.1.1 0 
LCSD-081111 70.8? 5I-]-12 82.82 46-1,]-1, 0 
NBF-RRSS-A-08 1 01 1 64.82 42-127 80.0? 50-114 0 

Microwave (MARS ) Control- Limj-ts

Prep Method: SW3546
 

Log Number Range: LI-I-7425 to 11-17425
 

FORM-rr SW8082 
vada I i^r 'l t tl < 



AXsifisrb@
ORGA}IICS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by cClECD l{ethod Sw8082 SanpJ.e ID: LCS-081111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081111 QC Report No: T103-The Boeing Company 
LIMS ID: II-I1425 Project: NBF-LTST/DTS4/Matrix: Soil- 025.082.311.001/AData Rel.ease Authorized: Date Sampled: NA 
Reported: 08/L5/LL Date Received: NA 

Date Extracted LCS/LCSDz 08/1I/lI SampJ-e Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Analyzed LCS:. Q8/I2/7I 16:26 
LCSD: 08/12/1.1. 16:44

Instrument/Analyst LCS : ECD5/AAR 
LCSD: ECD5/AAR 

GPC CJ-eanup: No 
Sul-fur Cleanup: Yes 
Acid CJ-eanup: Yes 
Fl-orisi-l- Cleanup: No 

Final Extract Volume LCS: 4.00 mL 
LCSD: 4.00 mL 

Dil-ution Factor LCS: 1 . 00 
LCSD: 1.00 

Si]ica Gel: No 

Percent Moi-sture: NA 

Analyte LCS 
Spike LCS 

Added-LCS Recovory 
Spike LCSD 

LCSD Added-LCSD R€covery RPD 

Aroclor 1"016 
Aroclor 1260 

136 
r14 

167 
161 

81.4? 
68.3? 

]-4]-
725 

1,67
167 

84.4t 
14.92 

3.68 
9.22 

PCB Surrogate Recoverlr 

LCS LCSD 
Decachlorobiphenyl 69.08 70. 8? 
Tetrachl-orometaxvlene 79.88 82.82 

Resul-ts reported in pglkg (ppb)
 
RPD cal-culated using sample concentrations per SW846.
 

E.ORM III 



als5ff:*@
ORGAI{ICS AT.IAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG TI03-The Boeing CompanyA1- Pannrt- lrln. 

Drni anl- .Matrix: Soil- NBF-LTST/DTS 
Event: 025.082.311.001 

Data Release Authorized: Date Sampled: 08 / 09 /rr
Reported: 08/12/ll Date Received: 08/ro/tt 

Analysis
ARI ID Client ID Date Range Result 

MB-081111 Method Blank 08/II/II Dry Gasofine < 5.0 U 

tt-L't 425 PID2 HC ]D
Trifluorotoluene 96.3t 
Bromobenzene 100? 

T]O3A NBF-RRSS-A-081011 08/11,/r1. Drrra Gesnl i nc < 5.5 U"-
II-I'7 425 PID2 HC ]D

Trifluorotoluene 95.9t 
Bromobenzene 97.5? 

Gasoline vaLues reported in mglkg (ppm) 

Quantitation on total- peaks in the gasoline range from To1uene to Naphthalene. 

GAS: Indicates the presence of gasofine or weathered gasoline. 
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern. 

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICALI-7A:
REsoificEsV 
INCORPORATED 

IPHG SOIL SI'RROGATE RECOVERY STJMIIARY 

ARI rlob: TI03 QC Report No: TIO3-The Boeing Company
Matrix: soil- Proiect' III-iT:t{?TS^^.Evenc 2 uz5 -u62. J-Lt-. uut-

Client ID BFB TFT BBZ TOT OUT 
MB-O81111 NA 96.3t 100? 0 
LCS-081111 NA 1058 1048 0 
LCSD-081111 NA 106? 107? 0 
NBF-RRSS-A-081011 NA 95.98 91.52 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofluorobenzene (70-130) (70-130)
(TFT) : Trifl-uorotol-uene (80-120) (66-123) 
(BBZ) : Bromobenzene (80-120) (62-130) 

Log Number Range: 11-17425 Lo lI-I7425 

FORM II TPHG 

pid6 | i 7 t ttt< 



aANALYTTCAT- (Jm
RESOURCES\7 

ORGAf.IICS AI{ALYSfS DATA SHEET INCORPORATED 
TPHG by Method NIflIPHG SampJ-e ID: LCS-081111 
Page 1 of 1 I,AB CONTROL SAMPI,E 

Lab SampJ-e ID: LCS-081111 QC Report No: TtO3-The Boeing Company
LIMS IDz II-71425 Project: NBF-LTST/DTS
Matrix: Soil- Event : O25.082.311. 001 
Data Rel-ease Authori-zed: Date SampJ-ed: NA 
Reportedz 08/12/11 Date Received: NA 

Date Anal-yzed LCS : 08 /1,I/II 06:24 Purge Volume: 5.0 mL 
LCSD: 08/]L/].1" 06:52 

Instrument/Analyst LCS: PID2/NIH Sample Amount LCS: 100 mg-dry-wt
LCSD: PlD2/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS R€covery LCSD Added-LCSD Recowery RPD 

Gasolj-ne Range Hydrocarbons 41 .4 50.0 94.8t 46.8 50. 0 93. 6t 1.38 

Reported in mglkg (ppm) 

RPD cal-culated using sample concentrations per SW846. 

TPHG Surogate Recoverl 

LCS LCSD 
Trif l-uorotoluene 1058 106?
 
Bromobenzene 104? 107t
 

FORM III 



ANALYT|CAL A
RESOURCES\7 

ORGAI.IICS AIIAIYSIS DATA SHEET INCORPOR'TTED 
TOTAI. DIESEL RAI.IGE HYDROCARBONS 
NWTPHD by GClFID Y f-r-Jmpanyf)f- Ponnrf Nln. TT O ?-'l"ho Rno i nn 

Page 1 of 1 Project: NBF-LTST/DTS
Matri-x: Soil- 025.082.311.001 

Date Received: 08/1-O/L1 

Data Re]ease Authorized: 
Reported: 08 /12/II 

Extraction Analysis EFV 
ARI ID Sample ID Date Date DL Ranqe RL Resu1t 

MB-081011 Method Blank O8/I0/II 08/7I/1,I 1.00 Diesel- 5.0 < 5.0 U 

LI-L1425 HC ID: --- FID3B 1.0 Motor Oil- 10 < 10 U 

o-TerphenyJ- 96.0? 

TI03A NBF-RRSS-A-081011 08/1.0/11, 08/1,1/11, 1.00 Diesel- 5.2 < 5.2 U 

Il-11425 HC ID: --- FID3B 1.0 Motor Oil 10 < 10 U 

o-TerphenyJ- 95.58 

Reported in mglkg (ppm) 

EFV-Effecti-ve Fina] Vo]ume in mL.
 
DL-Dilutj-on of extract prior to analysis.

RT,-Rcnort i no f imit . 

Diesel- quantitation on total- peaks in the range from C12 to C24. 
Motor Oil quantitation on totaL peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons in
 
ranqes are not identifiabl-e. 

FORM I 



f,r3sfi:?b@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SIIMI'IARY 

Matrix: SoiI QC Report No: TIO3-The Boeing Company
 
Proj ect: NBF-LTST/DTS
 

o25.O82.311.001
 

Client ID OTER TOT OUT 

081011MBS 96.0? 0 

081011LCS 83.8? 0 
081_011LCSD 85.0? 0 
NBF-RRSS-A-08 1 O1 1 95.5s 0 

LCS/T'IB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-l-50) 

Prep Method: SW3546
 
Log Number Range: L1-I'7425 to 11-17425
 

FORM-II TPTID 
9)n6 | f 6r 't t It < 



ixstfi:?b@
ORGAI{ICS A}IAIYSIS DATA SHEET INCORPORATED 
NWTPTID bY GCIFID SanpJ-e ID: LCS-081011 
Page 1 of 1 LCS/LCSD 

Pannrl- na rLab SampJ-e ID: LCS-081011 f)1- NIn. 'l'TO?-'1"ho Rnai fy -Jmpany
LIMS IDt LL-L1425 Project: NBF-LTST/DTS
Matrix: SoiI 025.082.311.001 
Data Rel-ease Authori-zed: Date Sampled: NA 
Reportedt 08/L2/LL Date Received: NA 

Date Extracted LCS/LCSDz 08/I0/1.1. Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt

Date Anal-yzed LCS: 08/II/71 1-4:12 Final- Extract Vo]ume LCS: 1.0 mL 
LCSD: 08/ll/LL 14:35 LCSD: 1,.0 mL 

fnstrument/Analyst LCS: FID3B/MS Dil-ution Factor LCS: 1.00 
LCSD: FID3B/MS LCSD: 1 . 00 

Spike LCS Spike LCSD 
LCS Added-LCS R€covery LCSD Add€d-LCSD R€covery RPD 

Diesef r-35 lso 90.0r 141 r50 94.0t 4.3t 

TPHD Surrogate Recoverl 

LCS LCSD 
o-Terphenyl 83.8? 85. 08 

Resul-ts reported in mglkg
 
RPD cal-cul-ated using sampfe concentrations per SW846.
 

FORM III 



TOTAI DIESEL R.A}IGE HYDROCARBONS-EXTR,ACTION REPORT 

11-17425-T103A NBF-RRSS-A-081011 9.59 g 1.00 mL D 

ARI Job: TI03 
Matri-x: Soi.l-
Date Received: 08/1,0/17 

Pro j ect : NBF-LTST/DTS 
025.082.311.001 

C1ient Final 
AR] ID Cl-ient ID Amt Vol- Basis 

1L-17 425- 081011MB1 Method Blank 
1L-11425- 081011LCS1- Lab Control-
1.I-I1425-081011LCSD1 Lab ControJ- Dup 

10 . O g 
10 . 0 g
10.0 g 

1 . 00 mL 
1 . 00 mL 
1.00 mL 

-
-
-

irsifisrb@ 
INCORPORATED 

Dron 

Date 

08 /10 /1,1, 
08 /1,0 /1,1, 
08 /1,0/1,1, 
08 /I0/I1. 

Basi-s: D:Dry Weight W:As Received
 
Diesel Extraction Report
 



INORGA}TICS A}IALYSIS DATA SHEET 
IOTAI METAIS 
Page 1 of 1 

Lab Sample ID: TI03A 
LIMS IDz LI-11425 
Matrix: SoiI 
Data Release Authoriz 
Reported: 08 / 1,2 / II 

Percent Total Sofids: 

Prep Prep Analysia Analysis 
Meth Date ldethod Date 

30508 08 /LL /Lt 6010B 08/12/Lr 
30s0B 08 / t1. /'J-t 6010B 08/12/1.1. 
3050B 08 /II /II 6010B 08/L2/LL 
30508 08 / 1.1/ 1! 6010B 08/12/rr 
CLP 08 / 71. /rr 't 477A 08 /17/rr 

U-AnaJ-yte undetected at given RL 
RL-Reporting Limi-t 

ANALYTISAL A 
RESOURCESV 
INCORPORATED 

Sauple ID : NBF-RRSS-A-081011 
SAIVIPLE 

QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/11.

Date Received: 08/7O/1,I 

CAS Nunber Analyte nglk9-dry 

'7 440-38-2 Arsenic 5 U 

1 440-43-9 Cadmium u-z u.z U 

7440-41-3 Chrouiuu nq, L2.6 
7439-92-L Iread z 9 

1 439-91 -6 Mercury 0 .02 0 .02 

FORI.{-I 



trstfisrb@ 
INCORPORATED 

INORGAIiIICS A}IALYSIS DATA 
TOTAIJ METATS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Samp1e ID: TI03LCS QC Report No: TIO3-The Boeing Company 
LIMS IDz LL-L1425 Project: NBF-LTST/DTS
Matri-x: Soil- 025.082.311.001 
Data Refease Authorized: Date Sampled: NA 
Reported: 08/L2/1"L Date Received: NA 

BI.A}IK SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte l'!ethod Found Added Recovery o 

Arsenic 60108 201 200 104I 
Cadmlum 6010B 52.6 s0.0 1058 

tr? / Rn nChromium 60108 101 Z 

Lead 6010B 203 200 L02Z 
Marnrrrrr 141LA u .32 0. s0 1048 

Reported in mglkg-dry 

N-Control- l-imit not met 
NA-Not Applicable, Analyte Not Spj-ked
Control- Limits: 8O-1208 

EORI{-VTI
 



ANALYT'ctb@ 

fi,?"8#J"'L'="
INORGANICS ANALYSIS DATA 
TOTAT METAI,S Sauple ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: TIO3MB QC Report No: TIO3-The Boeing Company
LIMS ID: II-!'7425 Project: NBF-LTST/DTS
Matrix: Soil- 025.082.311.001 
Data Release Authorize Date Sampled: NA 
Reported: 08/!2/11 Date Received: NA 

Percent Total Solids: 

Prep Prep Analysis Analysis

!!eth Date ldethod Date CAS Nunber Analyte nglkg-drl'
 

30s0B 08 /tr/11 6010B 08/12/7r 7 440-38-2 Arsenic 5 5 U 

30508 08/TI/II 6010B 08 /12/rr 7 440-43-9 Cadmium u.z u.z U 

3050B 08/77/1.1 6010B 08 /r2 / rt 1440-47-3 Chromium 0.5 n5 U 

3050B 08/1.1./1r 6 010B 08 /12 / 11 7 439-92-1. Lead z z U 

CLP 08 /LL/Lr '7 4-7IA 08 /L7 / L7 '7 439-97 -6 Mo rnr r rrr 0.02 o.02 U 

U-AnaIyte undetected at given RL 
Rl-Reporting Limit 

FORI.{-I 



f/ F- 	Analyti cal Resou rces/ | n co rpo rated 
Analytical Chemists and Consultants

aU 

August 22,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TI78
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on August 16,201l. One cooler was received with a temperature of 1.9"C. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on frle electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience 

Sincerely,
 
ANALYTIC RESOURCES.INC
 

Kelly
 
Client Services Manager
 
(206) 69s-62rr 
eeih!@adebo sssl
 
www.arilabs.c0m
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

461'1 South 134th Place. Suite 100 r TukwilaWAg8l68 .2O6-695-62O0 o 206-695-6201 fax 

www.arilabs.c0m
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sampre rD cross Reference Report il3bfiSt!@ 
INCORPORATED 

ARI Job No: TI78
 
Cl-ient: The Boeing Company


Project Event : O25-082.3I1. 001
 
Project Name: NBF-LTST
 

ARI ARI 
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR 

1. NBF-RRSS-A-081511 TI78A 11-17892 Soil- 08/15/II 15:30 08/76/17 16:05 

Printed 08/16/II 



JA 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Format 
n 

ARrcrient: DOg't'n/r, Project Name: 

"Or 
*o,"r 

Assisned ARI Job *o' 
-Tl 1 8 

*O Delivered by 

Tracking No: 

Fed-Ex UPS Hand Delivered Other: 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) .. . .. . .. . NO 

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry) ....... f.,q (wlf cooler temperature is out of compliance fill out form 00070F Temp Gun lD#: 

CoolerAccepteo oy: {(/ p"1", Time: 16; OS 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? . YES 

What kind of packing material was used? ... Packs Baggies Foam Block Paper Other: 

Was sufficient ice used (if appropriate)? ... . .. .. . ... ... .. NA NOG.
 
Were all bottles sealed in individual plastic bags? (N9) 
Did all bottles arrive in good condition (unbroken)? NO 

Were all boftle labels complete and legible? NO 

Did the number of containers listed on COC match with the number of containers received? NO 

Did all bottle labels and tags agree with custody papers? NO 

Were all bottles used correct for the requested analyses? NO 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs).. YES NOq

Were all VOC vials free of air bubbles? (NA' YES NO 

@, NO 

@
 
Split by:_ 

1(p22 

Sample lD on Bottle Sample lD on COC |'ample lu on Eonle Sample lD on COC 

A,clclitional Notes, Discrepancies, E Reso/ufions: 

By: Date 

rnn|tAr BrS.blFs s'fr#* Small ) "sm" 
. *'&lsti 

> 4 ttltft
rf	 Peabubbles ) "p5"

ia *r* Large ) "lg" 
Headspace ) "hs" 

001 6F Cooler Receiot Form Revision 014 
3t2t10 



AXsbffirb@ 
ORGATiIICS A}IAIYSIS DATA SHEET INCORPOR'TTED 
PCB by GC/ECD Method SW8082 SampJ.e ID : NBF-RRSS-A-081511 
Paoe 1 of 1 SAMPLE 

Lab Sample fD: TI78A QC Report No: TI78-The Boeing Company 
LIMS IDz L1-I'7892 Proj ect: NBF-LTST 
Matri-x: Soil- 025-082.311.001 
Data Refease Authorized: Date Sampled: 08/15/II 
Reported : 08 / 22 / I! Date Received: 08/1,6/II 

Date Extracted: 08/L8/\f SampJ-e Amount : 12.3 g-dry-wt 
Date Ana1yzed: 08/1"9/LL 09z02 Fi-nal- Extract Vo.Iume: 4.00 mL 
f nstrument/Anatyst : ECD5/JGR Di-Iution Factor: 1.00 
GPC Cl-eanup: No Sifica Gel: Yes 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: 6.0? 
Fl-oris j-l Cleanup: No 

CAS Nunber Arralyte RL Resu].t 

1.267 4-1.I-2 Arocl-or 1016 32 <32u
53469-21-9 Arocfor L242 32 <32v
L2672-29-6 Aroc]or 1248 32 <32V
1L091-69-1 Arocfor L254 32 <32u
L1.O96-82- 5 Aroc] or ]260 32 <32u
11.104-28-2 Aroclor L22I 32 <32u
11141-16-5 Aroclor 1232 32 <32u
31324-23-5 Aroclor 1262 32 <32u 

Reported in Fglkg (ppb) 

PCB Sumogate Recovery 

Decachl-orob j,phenyl 80.83 
T e t ra chl- o romet axvf ene 81.8? 

EORM I 



txsbffs*@
ORGAT.IICS ATiIAIYSTS DATA SHEET INCORPORATED 
PCB by GC/ECD t'lethod Sw8082 SanpJ.e ID: MB-081811 
Page 1 of 1 METHOD BI,A}IK 

Lab Sample ID: MB-O81811 Rannrl- Nn. TT?R-fhg Boeing Company 
LIMS IDz lI-L1892 Proi er-f : NRF -T,TST
Matrix: Soif ,A 025-082. 311.001 
Data Rel-ease Autho rized,: Date Sampled: NA 
Reportedz 08/22/II "/7 Date Recei-ved: NA 

Date Extracted z 08 /18 /1,1, Sample Amount: L2.0 g 
Date Anafyzed: 08 /1-9/1L 09:20 Final- Extract Vol-ume: 4.00 mL 
Instrument,/Anafyst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gef : Yes 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
El-orisi-I Cl-eanup: No 

CAS Nunber Analyte RL Result 

1267 4-r7-2 Aroclor 1016 33 <33 U 

53469-2L-9 Arocl-or L242 33 <33 U 

rzo I z-zY-o Arocl-or L248 33 <33 U 

rr09't -69-r Aroclor r254 33 <33 U 

I IU YO_d Z_ 3 Aroclor IZOU 33 <33 U 

].L704-28-2 Arocl-or L221" 33 <33 U 

11141-16-5 Aroclor L232 33 <33 U 

37 324-23-5 Aroclor L262 33 <33 U 

Reported in p,g/kg (ppb) 

PCB Surrogate Recovery 

DecachlorobiphenyJ- 85.5? 
Tetrachl oromet axvl- ene 17.O2 

FORM I 



Al$fi8rb@ 
INCORPORATED 

sw8082/pcB SorL/SEDTMENT STTRROGATE RECOVERY SUMI'IARY 

Matrix: Soil- QC Report No: TI78-The Boej-ng Company
Proiect: NBF-LTST 

o25-O82.311.001 

DCBP DCBP TC}'o( TCIO'
 
Client ID E REC LCL-UCL 8 REC LCL-UCL TOl OUT
 

MB-O81811 85.5? 51-1,1.2 77 .OZ 46-1.71 0 
LCS-081811 83.5? 5L-LL2 '16.22 46-1L1 0 
LCSD-081811 86.22 5r-rr2 80.03 46-LLL 0 
NBF-RRSS-A-081511 80.88 42-127 81.8? 50-114 0 

Microwave (MARS) Controf Limj-ts

Prep Method: SW3546
 

Log Number Range: 11-17892 to 1L-L'7892
 

FORM-rr SW8082 
Page 1 for TI78 



Alsifisrb@
ORGAI{ICS ATiIAIYSIS DATA SHEET INCORPORATED 
PCB b!, GCIECD l,Iethod Sw8082 Sample ID: LCS-081811 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081811 f)l'- Pannrf lrln. TT?Q-'l"ha Rnai naY f-,-ompany
LIMS ID: LL-L7892 Project: NBF-LTST 
Matrix: Soi-l- 025-082.311.001 
Data Release Authorized: Date Sampled: NA 
Reported : 08 / 22 / 11, Date Recei-ved: NA 

Date Extracted LCS/LCSD:. 08/78/lf Sample Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Analyzed LCS: 08/19/1,1 09:39 Finaf Extract Vofume LCS: 4.00 mL 
LCSD: 08/L9/71 09:58 LCSD: 4.00 mL 

fnstrument/Analyst LCS: ECD5/JGR Dilution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Silica Gel-: Yes 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Flnri siI Clpanrrn: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Add€d-LCSD Recovery RPD 

Aroc]or 1016 131 ]-67 78.42 143 t6'7 85. 6? 8. 8t 
Aroclor 1260 L42 767 85. 03 148 1,61 88. 6? 4.72 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 83.5? 86.22 
Tetrachl-orometaxvl-ene 7 6.22 80. 0? 

Results reported in p,g/kg (ppb)
 
RPD calcul-ated using sample concentrati-ons per SW846.
 

FORM III 



ANALYTTCAL IJA
RESOURCES\Z 

ORGA}TICS AI{AIYSfS DATA SHEET INCORPORATED 
TOTAI DIESEL RA}IGE HYDROCARBONS 
NWTPHD by GC/FID QC Report No: TI78-The Boeing Company
Page 1 of 1 Proiect: NBF-LTST 
Matrix: Soil- o25-O82.311.001 

Date Received: 08/76/1,L 

Data Release Authorized: 
Reported: 08 /22/71, 

Extraction Analysis EE'V 
ARI ID Saup1e ID Date Date DL Range RL Result 

MB-081811 Method B]ank 08/1,8/]-1, 08/19/11, 1.00 	 Diesel- 5.0 < 5.0 U 
LL-L1892 HC ID: --- FID3B 1.0 	 Motor Oif 10 < 10 U 

o-Terphenyl 92.92 

TI78A NBF-RRSS-A-O81511 08 /1,8 /1,1, 08 /19/1.1 1.00 Diese1 5.1 14 
1.1.-1,1892 HC ID: DRO/MOTOR OIL FID3B 1.0 Motor Oi1 10 59 

o-Terphenyl 11.32 

Reported in mg/kg (ppm) 

EFV-Effective Finaf Vol-ume in mL. 
DL-Dil-ution of extract prior to analysis. 
Rl-Reporting 1imit. 
F)iacar arranr-jl3llon on totaf peaks in the range from c12 to c24. 
Mn{-nr Ai r ^,..antitation on totaf peaks in the range from c24 to c38. 
HC ID: DRO/RRO indicates resul-ts of organics or additional 	 hydrocarbons in 
ranges are not identifiabl-e. 

FORM I 



fixsbffseb@ 
INCORPORATED 

TPHD SI,'RROGATE RECOVERY STJMLIARY 

Matrix: Soil- QC Report No: TI78-The Boeing Company

Project: NBF-LTST
 

025-082.311.001
 

Client ID OTER TOT OUT 

081811MBS 92.92 0 
081811LCS 83.8? 0 
081811LCSD 88.42 0 
NBF-RRSS-A-081511 11 .32 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-150) 

Prep Method: SW3546
 
Log Number Range: 11-17892 to LL-L1892
 

FORM-II TPHD 
v)da I t^r 't t /x 



AlsbfiSrb@
ORGA}IICS AIiIALYSTS DATA SHEET INGORPORATED 
NWTPHD bY GCIFID Sanp1e ID: LCS-081811 
Page 1 of 1 LCS/LCSD 

Al'- Pannrl- Nln . Raa i nn Lab Sample fD: LCS-O81811 'FT ? Q -'l'ha Y l'-,-cmpany
LIMS IDz 11-]7892 Project: NBF-LTST 
Matrix: Soil- 025-082.311.001 
Data Re]ease Authorized: Date Sampled: NA 
Reported: 08 / 22 / 11, Date Received: NA 

Date Extracted LCS/LCSD:. 08/18/1.I Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Anafyzed LCSz 08/1,9/1,1, 04:23 Final- Extract Volume LCS: 1.0 mL 
LCSD: 08/L9/1L 04:46 LCSD: 1.0 mL 

Instrument,/Analyst LCS: FID3B/MS Di]ution Factor LCS: 1.00 
LCSD: FID3B/MS LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recowery LCSD Added-LCSD Reoovery RPD 

Diesel- 130 150 86.71 137 1-50 91.3? 5.22 

TPHD Surrogate Recovery 

LCS LCSD 
n-rtarnhanrzl 83. B? BB.4? 

Results reported in mglkg
 
RPD calcul-ated using sampl-e concentrations per SW846.
 

FORM III 



fixsifisrb@ 
INCORPORATED 

TOTAI DIESEL R,A\IGE HYDROCARBONS-EXTR.ACTION REPORT 

ARI Job: TI78 
Matrix: Soil- Project: NBF-LTST 
Date Received: 08/16/1,1, 025-082.311.001 

Cl-ient Finaf Prah
 

AR] ID Cl-ient ID Amt Vol- Basis Date
 

11-I"7 892-081811MB1 Method Blank 10.0 q 1.00 mL - 08 /18/LL

1.I-17 892-081811LCS1 Lab Control- 10.0 q 1.00 mL - 08 /18/LL

11-17892-08I811LCSD1 Lab Control Dup 10.0 q 1.00 mL - 08/18/1,1,

7I-I7892-TL?8A NBF-RRSS-A-081511 9.78 q 1. 00 mL D 08 /I8 /I1
 

Basis: D:Dry Weight W:As Received
 
Diesel- Extraction Report
 



ANALYflcAL(A
RESOURCES\32 

ORGA}IICS A}TATYSIS DATA SHEET INCORPORATED 
Al'- Panarf \In.TPHG by Method IiIW:IPHG Yv t\vt/v! TI78-The Boej-ng Company 

Drni anl- .Matrix: Soil NBF-LTST 
Event: 025-082.311.001 

Data Release Autho r'zed., Date Sampled: 08/1-s/173
Reported : 08 / 1.8 / II /" Date Recei-ved: 08 /16/1L 

Analysis 
ARI ID Client ID Date Basis Range ResuIt 

MB-O81711 Method Bl-ank 08 /r1 /1.1, Dry Gasofine < 5.0 
tl-L7892 PI D1 HC ]D

Trifluorotofuene 89.0? 
Bromobenzene IO2Z 

T]78A NBF-RRSS-A-081511 08 /L'7 /rr Dry Gasoline < 5.6 
tr-r"1892 PI D1 HC ]D

Trifluorotol-uene 89.4? 
Bromobenzene 105? 

Gasoline val-ues reported in mglkg (ppm) 

\r-^L+L-1^--^Quantitation on totaf peaks in the gasoline range from Toluene to !\qPrr LlrarErrg . 

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive resu]t that does not match an identifiable gasoline paEEern.
 

Resu]ts corrected for soif moisture content nar Spnl- i nn 'l 1 .10.5 of EPA Method 8000C.
 

FORM I 



ANAIvrr.!^r a 

"=$L'#ft9INCORPOR'TTED 
TPHG SOIL SURROGATE RECOVERV St MI'IARY 

ARI Job: TI78 QC Report No: TI78-The Boeing Company
Matrix: So j-l- Pro j ect : NBF-LTST 

Event z O25-O82. 311. 001 

Client ID BFts TFT BBZ TOT OUT 
MB-081711 
LCS-081711 
LCSD-081711 

NA 
NA 
NA 

NBF-RRSS-A-081511 NA 

8 9. 0? 
87.1? 
94.52 
89.4e" 

7022 
98.1? 
104? 
105? 

0 
0 
0 
0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofl-uorobenzene (70-130) (70-130)
(TfT) : Trifl-uorotol-uene (80-l-20) (66-123) 
(BBZ) : Bromobenzene (8 0-12 0 ) ( 62-l-30 ) 

Log Number Range: 11-17892 to 1,L-17892 

FORM II TPHG
 

Page 1 for TI78
 



ANALYT|GAL/'EA^
RESOURCES\7 

ORGA}UCS A}IAI,YSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sample ID: LCS-081711 
Page 1 of 1 LAB CONTROL SAI"IPLE 

Lab Sample ID: LCS-081711 QC Report No: TI78-The Boeing Company 
LIMS ID: LL-1"7892 Project: NBF-LTST 
Matrix: Soil- Event : 025-082. 311. 001 
Data Release Authorized: Date Sampled: NA 
Reportedz 08/18/17 Date Received: NA 

Date Anafyzed LCS: 08/L1/LL Llzl9 Purge Vol-ume: 5.0 mL 
LCSD: 08/17 /L1 L1:48 

Instrument/Analyst LCS: PIDl/MS Qamn l a Amn,rrlf lQ$ ; 10 0 mg-df y-Wt 
LCSD: PIDl/MS LCSD: 100 mg-dry-wt 

Analyte LCS 
Sp5.ke LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Gasoline Range Hydrocarbons 51. 0 50. 0 1-022 55. B 50.0 I12Z 9. 0? 

Reported in mglkg (ppm) 

RPD calculated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Trif .l-uorotof uene 87 . l-8 94 .52 
Bromobenzene 98.1? 104? 

FORM III 



INORGAIiIICS ATiIAIYSIS DATA SHEET 
TOTAIJ METATS 
Page 1 of 1 

Lab SampJ-e ID: TI78A 
LIMS ID z 1.1,-1.7892 
Matrix: Soi-l-
Data Re]ease Authorized 
Reported: 08 / 1,8 / 1I 

Percent Total Sol-ids: 94.4? 

Prep Prep Analysis Analysis 
t"leth Date Method Date 

3050B 08/11/11 6010B 08/18/1.1 
30s0B 08 /1.7 /7r 6010B 08/1.8/1.1 
3050B 08 /1.7 /7r 6010B 08 /1.8 /77 
3050B 08 /r7 /1"r 60108 08 /!8 /11 
CLP 08 /17 /1.1 147IA 08/18/17 

U-Analyte undetected at given RL 
RT,-Rcnnrf i nc T,i mit 

fixsbHsrb@ 
INCORPORATED 

SampJ-e ID : 	NBF-RRSS-A-081511 
SAt"lPLE 

QC Report No: TI78-The Boeing Company
Project: NBF-LTST 

025-082.311.001 
Date SampJ-ed: 08 / 15 / 1.I 

Date Received: 08/1,6/LL 

CAS Nunber AnalYte	 n9lkg-dry 

7 440-38-2 Arsenic 5 5
 

7 440-43-9 Cadnium u-z 0.3
 
7 440-47 -3 Chromiu"m NE L3.2
 
1439-92-l Lead z 13
 

1439-97-6 Mercury n n, 0. 03
 

FORM-I
 



AI3:ilS*@ 
INGORPORATED 

INORGAI{ICS ATiIAIYSIS DATA SHEET 
TOTAI METALS SampJ-e ID: METHOD BLAI.IK 
Page 1 of 1 

Lab Sample ID: TI78MB QC Report No: TI78-The Boeing ComPanY 
LIMS ID: 1L-17892 Project: NBF-LTST 
Matrix: Soil-

t 
025-082.311.001l.lY,:

Data Release Authorizedtlli k' Date Sampled: NA 
Reported: OB / I8 / 1'L i j Date Received: NA 

Percent Total- So1ids: NA 

Prep Prep Analysis Analysis 
r'leth Date Method Date CAS Nurber Analyte nglk9-dry 

3050B 08/1-1/7L 60108 08 /L8 /1L 7 440-38-2 Arsenic 5 5 U 

3050B 08/77 /1"r 60108 08 /18 /7r 7 440-43-9 Cadmium 0.2 o.2 U 

3050B 08 /11 /11 6010B 08/1,8/11" 1 440- 4'7 -3 Chromium n5 0.5 U 

30508 08 /11 /1L 60108 08 /18 /Lr 7 439-92-]- T ^.4 2 z U 

CLP 08/1.7 /]-1. 7 41IA 08/1.8/II 1 439-97 -6 Marnrrrrr o .02 0 .02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



ixsbfiseb@ 
INCORPORATED 

INORGAI{ICS ATiIAIYSIS DATA SHEET 
TOTAI METAIS Sanple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: TITSLCS QC Report No: TI78-The Boeing Company 
LIMS IDt 1L-1"7892 Project: NBF-LTST 
Matrix: Soil- nn ./' 025-082.311.001 
Data Refease Authorizealffi Date Sampled: NA 
Dannrr-aA. /'t R /II tl 'l Date Received: NA

^a \/ 
BI,ANK SFIKE QUAIITY CONTROL REPORI 

Analyte 
Analysis 
Method 

Spike 
Found 

Spike
Added 

t 
Recovery O 

Arsenic 
Cadmiurn 
Chromium 
Lead 
Mercury 

60108 
6 0108 
60108 
60108 
1 47LA 

191 
48 .4 
48.8 

191 
0 .52 

200 
50.0 
50.0 
200 

0. s0 

9s. s? 
96.88 
91.62 
9s. s? 

104e" 

Reported in mglkg-dry 

N-Controf limit not met 
NA-Not Applicable, Analyte Not Spiked
Control- Limi-ts: 80-120? 

FORM-VII
 



J/ E Analytical Resources, I ncorporated 
Analytical Chemists and Consultants

1U 

August 29,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TJ66
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on August 24,2011. One cooler was received with a temperature of 5.4oC. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES, INC
 

,;1,, f'/tkol,(.. '1 // 
{1

Z -l,y
Kellv /ottem
 
Client Services Manager
 
(206) 69s-62r1
 
kellyb@ariiabo.qoql
 
www"arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,IN/.15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 1 34th Place, Suite 1 00 . Tukwila WA 981 68 . 206-695-62OO . 206-695-6201 fax 

http:www"arilabs.com
mailto:kellyb@ariiabo.qoql
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Analytical Resources, IncorporatedJA Gooler Receipt FormAnalytical Chemists and Consultantsat 

ARt Client: Project Name 

-COC No(s): Delivered by: Fed-Ex UPS Hand Del @) 
Assisned ARlJob No TJbU Tracking No 6t

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? 

G 
NOGg

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) ......... ......... qES/ NO 
Temperature of Cooier(s) ('C) (recommended 2.0-6.0 "C for chemistry) 

lf cooler lemperature is out of compliance fill out form 00070F Temp Gun lD#| --7
I 

-tcoolerAccepteo oy: AA/ o^," Bfaqltt t^", 1335 
Complete cuslody forms and attach all documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

wharkindorpackins,.n",",,a*".; @yD; @!t o, r".ir @i Foam Block Paper 

Was sufficient ice used (if appropriate)? ................. NA
 

Were all bottles sealed in individual plastic bags?
 

Did all bottles arrive in good condition (unbroken)?
 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Were all bottles used correct for the requested analvses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... G
 
Were all VOC vials free of air bubbles? 
 @ 
Was sufficient amount of sample sent in each bottle?..........
 

Date VOC Trip Blank was made at ARl... 
 At 
WasSampleSptitbyAR|:@YESDate/Time:-Equipment:- Split by: 

'fuV 
sampres Lossed or, o.r", dt4itt ,,,,n" /33.5

** Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

A d d i t i o n a l rvo f es, Discrep a n ci es, & Resolufions.. 

By, Date: 

Small ) "sm" 
F 4 ini$ 

Peabubbles ) "p5"**il Large ) "lg" 
r!hs"Headspace ) 

0016F Cooler Receipt Form Revision 014
3t2t10 



SampJ-e rD Cross Reference Report *:siff:t!@ 
INCORPORATED 

ARI Job No: TJ66
 
Client: The Boeing Company


Project Event : 025.082.3I1.001
 
Project Name: NBF-LTST
 

ARI ARI 
Sample fD Lab ID LIMS ID Matrix Sanple Date/Tirne VTSR 

l. NBF-RRSS-A-0824I7 TJ66A I1-I8297 Soil- OB /24/LL LIz55 OB /24 /II 1-3:35 

Printed 08/24/tI 



Ar3rfi8rb@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 SampJ-e ID: NBF-RRSS-A-082411 
Page 1 of 1 SAI"IPLE 

Lab Sample ID: TJ66A QC Report No: TJ66-The Boei-ng Company 
LIMS IDz LI-78291 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Re-Lease Authorizedr \tG\ Date Sampled: 08/24/11

V\ (Qannrr_ad. nR/?6/11 Date Received: 08/24/IL-/, 

Date Extracted: 08/25/II Sample Amount: 13.0 g-dry-wt 
hrra Anrl.'-aA' AA/)r'/11 14.trnuqLg nrrqf yLes. wa/ aJ/ rr ru.Jv Final- Extract Vol-ume: 4.00 mL 
Tnsf rr)menr /Ana I vst: ECDT/JGR Dil-uti-on Factor: 1.00 

Sif i-ca Gef : No 
Srr I f rrr Cl eanrrn: YeS 
Ae i d Cl eanrTa: Ycg Percent Moisture: 9 .22 
FlnrisiI Cle:nrrn: No 

CAS Nuruber Analyte RL ResuIt 

1261 4-LL-2 Arocfor 1016 31 < 31 U 

53469-21-9 Aroclor 1"242 31 < 31 U 

726'1 2-29-6 Arocl-or L248 31 < 31 U 
1'EA < 3111097-69-1 Aroclor 31 U 

11096-82-5 Arocfor 1260 31 < 31 U 

].1"L0 4-28-2 Arocfor L22T 31 < 31 U 

11141-16-5 Arocfor L232 31 < 31 U 

31 324-23-5 Arocfor L262 31 < 31 U 

Rannrf arl i n tta /ka lnnhr\tsY / rrY \.y-yv / 

PCB Surrogate Recovery 

Decachl-orobiphenyl 75.8% 
T e t ra ch l- o r ome t axvl- e ne 8 4 .2e" 

FORM I 



firstfi8rr@
ORGANICS ASIAJ,YSIS DATA SHEET INCORPORATED 
PCB by CC/ECD Merhod SW8082 Sample ID: MB-082511 
Page 1 of 1 METHOD BI.ANK 

Lab Sample ID: MB-082511 QC Report No: TJ66-The Boeing Company
LIMS ID: LI-18291 Project: NBF-LTST 
Matrix: Soif 025.082.311.001 
Data Ref ease Authorized, \ K]< D:f e S:mnl ed. \lA 
Reported : 08 / 26 / IL V 'l " Date Received: NA 

Date Extracted: 08/25/II Sample Amount: r2.0 q 
Date Analyzed: 08 /25/Ll L5:.1"9 Final- Extract Vofume: 4. O0 mL 
f nstrument,/Anaf yst : ECDT /JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gef: No 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Ff orrsi-l Cleanup: No 

CAS Nunber Analyte RL Result 

1"261 4-LL-2 Arocl-or 1016 33 <33u
53469-27- 9 Arocl-or 1242 33 <33u
1261 2-29-6 Aroc.l-or L248 33 <33u
11097-69-1 Aroclor L254 33 <33u
L1-096-82- 5 Arocl-or IZOU 33 <33u
I7I04-28- 2 Arocl-or L22L 33 <33u
11141-16*5 Arocl-or I232 33 <33u
31324-23-5 Aroclor L262 33 <33u 

Rannrrarl i r ttn /VntsYl rrY lnnh\\yyet 

PCB Surrogate Recovery 

F)cc: ch I arnl-r'i nh cn rz I 

Tet rachlorometaxvlene 
78.8? 
83.02 

FORM I 



Alstffsrr@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUM},IARY 

Matrix: Soil QC Report No: TJ56-The Boeing Company
Proi ecI : NBF-LTST 

025.082.311.001 

DCBP DCBP TCI"D( TC}O'

C1ient ID E REC LCL-UCL 8 REC LCL_UCL TOT OUT
 

MB-082511 78.8? 51,-11,2 83.08 46-111 0
 
LCS-082511 19.02 5I-It2 8L2% 46-LII 0
 
LCSD-082511 85.0% 51_-II2 81 .22 46-111 0
't5.82NBF-RRS S- A-O824II 42-1,2"7 84.22 50-114 0 

Microwave (MARS) Control Limits PCBSMI
 
Prep Method: SW3546
 

T,oo Nnmlrer Renaq: LL-I829'7 Lo I1-7829"7
 

FORM-rr SW8082 
Page 1 for TJ66 



Ais5ffieb@
ORGANICS AI{AJ,YSIS DATA SHEET INGORPORATED 
PCB by GCIECD Merhod SW8082 Sample ID: LCS-082511 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-082511 QC Report No: TJ66-The Boeing Company
LIMS TD: I1-I8291 Project: NBF-LTST 
Macrlx: Soil- 02s.082.311.001 
Daca Release Authorized,V'J ) Da1-e S:mnicd. NA 
Reported : 08 / 26 / 1L Date Recelved: NA 

Qrmnl a Amnrrnf T r'-Q. 1) fi a-Artr-ttrDate Extracted LCS/LCSD: 08/25/fI 
LCSD: 12.0 g-dry-wt

Date Ana-Iyzed LCS: 08/25/II I5t42 Final- Extract Vol-ume LCS: 4.00 mL 
LCSD: 08 / 25 / 11- L6 t 04 LCSD: 4.00 mL 

f nstrument,/Analyst LCS : ECDT /JGR Dilution Factor LCS: 1.00 
LCSD: ECDTlJGR LCSD: 1.00 

Si-Iica Gef : No 
Srrl frrr Cleanrrn: Yes 

YAS' Percent Molsture: NA 
F-l o-i s i I Cl eanrrn: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1015 138 161 82.62 I49 161 89 .22 1 .72 
Aroclor 1260 L52 L61 91 . 0% 163 L61 9-t .62 1 .02 

PCB Surrogate Recovery 

LCg LCSD 
Decachforobiphenyl 19.02 85.0% 
Tetrachlorometaxylene 81 .2e" 8'7 .2eo 

Ro<rrlrq ranar1-arl in ttn/Va /nnh\tsY / rrY \ -y-yv / 

RPD calcufated using sampfe concentrations per SW846. 

FORM III 



Aisbnsrb@ 
ORGANICS A}IALYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG QC Report No: TJ66-The Boeing Company 
Matri-x: Soil Proiect: NBF-LTST 

Eirent : 025.082.311. 001: /'\.
uara Ke-Lease AuLhori zed: \ f 

t\ \ D:fe S:mnl ed: 08 /24 /LI
Reported: 08/25/II u t/ Date Received: 0B/24/II 

Analysis
ARI ID Client ID Date Basis Range Result 

MB-082411 Method B.l-ank 08/24/r\ Drrz	 Gasofine < 5.0 
Lr-r829"7 PID2 

-- J	 

HC ID 
Triffuorotol-uene 95.3% 
Bromobenzene 94.92 

TJ6 6A NBF-RRSS-A_0824I1. 08/24/1,1 Drrr Gasofine < 6.5 
rr-r8291 PID2 HC ]D

Trifl-uorotoluene 110% 
Bromobenzene 106% 

---^li-^ -,-l,,aa ran^ri- ad ir ma/ka i/nnmludJvf f IIY vdf usD rEIJV! Les f rr ILLY/ \l/lrrtr/^v 

Arrrnf if.li t-nr:l no:lzc in l-ha a:qnlino r:n.re from Tolttanc rn N:nhfh:lene.vuolrLluouJvfr vrr LvLot IJEq^r Yqrvrrrru 

GAS: Indicates the presence of gasol-ine or weafherecl oasol i ne. 
iAant-i fi rl-r'l a a:qn'l ino n:l-iornGRO: Positive result that does not match an 

Resul-ts corrected for soif moisture content nor Sccfion T1 10.5 of EPA Method 8000C. 

FORM I 



ANA.Yfl.a^r Z\ALt I l\rAr- [t/El
RESOURCES \Z 
INGORPORATED 

TPHG SOIL SURROGATE RECOVERY SUM}4ARY 

ARI Job: TJ66 QC Report No: TJ66-The Boeing Company
Matrlx: Soil Pro;ect: NBF-LTST 

Event : 025.082.311. 001 

Client fD BFB TFT BBZ TOT OUT 
MB-082411 NA 95.3% 94.92 0 
LCS-082411 NA 96.5e" 93.1% 0 

LCSD-0824 11 NA 101? 95 . 4e" 0 
NBF-RRSS - A-082 4II NA 110% 1062 0 

LCS/MB LTMITS QC LIMITS 
(BFB) : Bromof-l-uorobenzene (70-130) 70-130 )

(TFT) : Trifl-uoroto.luene ( 80-120 ) 56-r23)
(BBZ) : Bromobenzene ( 80-120 ) 62-130) 

Log Number Range: 7I-I8297 to 7l-I8291 

FORM II TPHG
 

Page 1 for TJ66
 



a 
ANALYflCAL uEl 
RESOURCES\7 

ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sarnple ID: LCS-082411 
Page 1 of 1 LAB CONTROL SA},IPLE 

Lab Sample ID: LCS-082411 QC Report No: TJ56-The Boeing Company 

LIMS IDt Il-I8291 Project: NBF-LTST 
Matrix: Soil Event ; 025.082.311' 001 

ft:j- o S:mnl cd:Daca Release Authoriz.ezd: \ 'l--\ vu uv vsrrlr+vv. NAV I 2Rennrfecl: O8/?5/;i---'-' Date Recelved: NA
lrvvv! Lvs ' 

Date Ana]yzed LCS: o8/24/Il 12:46 Purge Volume: 5'O mL 

LCSD: 08 /24 /LI 13: 13 
Sample Amount LCS: 100 mg-dry-wtInstrument/Analyst LCS: PID2/MS 

LCSD: PID2/MS LCSD: 100 mg-drY-wt 

Spike LCS SPike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

B ' 1?Gasoline Range Hydrocarbons 52.1 50. 0 105? 48 .6 50. 0 91 '22 

Reported in mglkg (PPm) 

RPD cafculated using sample concentrations per SW846' 

TPHG Surogate RecoverY 

LCS LCSD 
Triffuorotoluene 95.5% 101? 
Bromobenzene 93. 1% 95 .42 

FORM III 



firsbfisrb@ 
INCORPORATED 

INORGANICS AIAIYSIS DATA SHEET 
TOTAI. METALS Sample ID : NBF-RRSS-A-082411 
Page 1 of 1 SAMPLE 

Lab Sample ID: TJ66A QC Report No: TJ66-The Boeing Company 
LIMS ID: L]--L8297 Project: NBF-LTST 
Matrix: SoiI 025.082.311.001^A I Data Rel-ease Authori- zed zll4rl.' Date Sampled: 08/24/L1.
Reported: 08/29/LI tl/' Date Received: 08/24/7I 

Percent Total Solids: 91.88 

Prep Prep Analysis Anal-ysis 
Meth Date Method Date CAS Number Analyte nglkg-dry 

3050B 08 / 24 /1,r 6010B 08/25/]-1. 7 440-38-2 Arsenic 5 5 

3050B 08/24/7r 6010B 08/25/]-1. 7440-43-9 Cadnium u-z o.2 
30508 08/24/1.1 60108 08/25/11. 7440-47-3 Chronium NE 11.1 
305 0B 08/24/1.1 6 010B 08/25/L1" 7439-92-L I"ead z 4 

CLP 08/24/rr 747TA 08 /26/1L 1 439-91 -6 Ma rnrr rrr o .02 0.02 

U-Analyte undetected at given RL 
RT,-Rcnnrf i nn T, ir4jl 

FORM-T 



AlsbfiSrb@ 
INCORPOR/\TED 

INORGAI.TICS AI.IALYSIS DAIA SHEET 
Sample ID: METHOD BI"A}iIKTOTAL METATS 

Page 1 of 1 

Lab Samp1e fD: TJ66MB QC Report No: TJ66-The Boeing Company 

LIMS ID: 11,-L8297 Project: NBF-LTST 
o25 .082 . 311.001Matri.x: Soil- nA | 

l 
, 

Data Rel-ease Authorizedll/t/ Date SamPled: NA 

Reportedt 08/29/LL Date Received: NA 

Percent Total- Solids: NA 

Prep Prep Arralysis ArralYsis 
Meth Date Method Date CAS Nunber Analyte nglkg-dry A 

tr U3050B 08 /24 /17 6010B 08/25/11 1 440-38-2 Arsenic 5 

0.2 u.z U3050B 08/24/rr 6 0108 08/25/Lt 1 4 40- 43-9 Cadmium 
n5 nq

3050B 08 / 24 /tr 6010B 08 /25 /11 7440-41-3 Chromium U 

30508 08/24/11, 6010B 08/25/Lr 7 439-92-7 Lead z U 

Ma r^11r\/ 0.02 o .02 UCLP 08/24/]-1. 1 47LA 08 / 26 /Lr 7 439-91 -6 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I
 



ix$fis*@ 
INCORPORIITED 

INORGAI{ICS ANAIYSIS DATA SHEET 
TOTAI METALS SampJ-e ID: LAB CONTROL 
Page 1 of 1 

laD samDte ru: IJbblU:i QC Report No: TJ66-The Boeing Company
LIMS ID: !I-I82g1 Proj ect: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Rel-ease Authori-zed Date Sampled: NA 
Reportedz 08/29/LI Date Received: NA 

BI,A}TK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte t'tethod Found Added Recovery A 

Arsenic 6010B ]-96 200 98.03 
Cadmium 60108 51.4 s0.0 J-UJ6 
Chromium 6 010B 50.0 1018 
Lead 6 010B 193 200 96.58 
Marnrrrrr 147IA 0.56 0.50 IL2Z 

Report.ed in mglkg-dry 

N-ControL l-imit not met 
NA-Not AppJ-icabJ-e, Analyte Not Spiked
Control Limits: 80-1208 

FORM-VII
 

http:Report.ed


ANALYnCAL(JEl 
RESOURCES \7 

ORGANICS ANAJ,YSIS DATA SHEET INCORPORATED 
TOTA], DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TJ66-The Boeing Company 
Page 1 of 1 Project: NBF-LTST 
Matrix: Soil- 02s.082.311.001 

Date Received: 08/24/II 

Data Rel-ease Authorizedt \l t )-Reporced: 08 /26/11 

Extraction Analysis EE\/ 
ARI ID Sarnple ID Date Date DL Range RL Result 

MB-082511 Method Blank 08/25/II 08/25/II 1.00 Diesel- 5.0 < 5.0 U 

7I-I829-l HC ID: --- FID3B 1.0 Motor Or1 10 < 10 U 

o-Terphenvf 95.0? 

TJ66A NBF-RRSS-A-08241-1- 08/25/1,I 08/25/1'7 1.00 Diese]- 5.5 L2 
I1-I8291 HC ID: DRO/MOTOR OrL FrD3B 1.0 Motor Oil 11 60 

o-Terphenvl 19.92 

Reported in mglkg (ppm) 

EFV-Effective Final Vofume in mL. 
DL-Dilution of extract prior to analysis.
RL-Reporting 1imit. 

Diesef quantitation on totaf peaks in the range from c12 Lo c24. 
Motor Oil quantitation on total- peaks in the range from C24 to C38. 
HC ID: DRO/RRO j-ndicates resul-ts of organics or additional hydrocarbons in
 
ranges are not identifiabfe.
 

FORM I 



A}stff8*@
INCORPORATED 

TPHD SURROGATE RECOVERY SUM},,IARY 

Matrlx: Soil QC Report No: TJ66-The Boelng Company
Project: NBF-LTST 

025.082.311.001 

Client ID OTER TOT OUT 

082511M8S 95.0% 0 

082511LCS 86.1% 0 

08257 lLCSD 86.92 0 

NBF-RRSS_A-0824 11 19 .92 0 

LCS/MB LIMITS QC LTMITS 

(OTER) : o-Terphenyf (50-150) (50-150) 

Prep Method: SW3546
 
Log Number Rangel 71-1829'7 to 7I-1829'7
 

E'ORM*TI TPHD 
Page 1 for TJ55 



Aisbfi8rr@
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
NWTPHD bY GCIFID Sample ID: LCS-082511 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-082511 QC Report No: TJ66-The Boeing Company 
LIMS ID:. tI-78291 Project: NBF-LTST 
Matrix: Soif 025.082.311.001 
Data Re]ease Authorizedr \l I I Dafe Semnlecl: NA v / IRcnorfecl OR/26/II Date Received: NA 

Date Extracted LCS/LCSD: 08/25/1L Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Anafyzed LCS: 08/25/II 15:27 
LCSD: 08/25/11 16:30 

Instrument/Analyst LCS: FID3B/MS 
LCSD: FID3B/MS 

Final Extract Vofume LCS: 1.0 mL 
LCSD: 1.0 mL 

Dil-ution Factor LCS: 1.00 
LCSD: 1.OO 

Range LCS 
Spike 

Added-LCS 
LCS 

Recovery 
Scike LCSD 

LCSD Added-LCSD Recovery RPD 

Diesel 131 150 81 .3e. 133 150 BB.7Z 1.5? 

TPHD Surrogate Recovery 

LCS LCSD 
a-Tarnhonrrl 86.1% 86.9? 

Resu-Ics reported in mglkg 
RPD cafculated using sample concentrations per SW846. 

FORM III 



AlsbfiSrb@ 
INCOFPORATED 

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TJ66 
Matrix: Soil- Project: NBF-LTST 
Date Received: 08/24/LI 025.082.311.001 

u.l..LenT' | Ina_L Pron
 
ARI ID L.l.l.ent -tu Amt Vol- Basis Date
 

II-I8291-082511MB1 Method Bfank 10.0 g 1.00 mL - 08 /25/LL

I7-L8291-0825I1LCS1 Lab Controf 10.0 g 1. O0 mL - 08 /25/lI

II-L8291-0825I1LCSD1 Lab Control Dup 10.0 g 1.00 mL - 08/25/7I

LL-I8297-TJ66A NBF-RRSS-A-0824I1" 9.15 q 1. O0 mL D 08 /25/17
 

R:si s: f):Drrr Wei ah1- W:As Recei rzecl 
Diesel Extraction Report 



J/ E Analytical Resources, I ncorporated 
Analytical Chemists and Consultants -aU 

September I2,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 
ARI Job: TK54 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on August 31,2011. One cooler was received with a temperature of 4.9'C. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely, 

Kelly 
Client Services Manaser 
(206) 69s-62rr 
kellyb@arilabs.corn 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,}ld15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .206-695-6200.206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.corn
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JA 	 Analytical Resources, lncorporated 
Analytical Chemists and Consultants Gooler Receipt Forrn 

a, 
. | ., rl AC( /'9.,.;"1	 r) [t̂ f - rt tr);

ARI Client: Project Name:
 

COC No(s): Delivered by: Fed-Ex UPS Courier nanO OfvlreO Olher:@ \-/
Assigned ARI Job No: Tracking r.ro, 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? . .. .. . .
 

Were custody papers properly filled out (ink, signed, etc.) ... .. . . ..
 

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry) 


lf cooler temperature is out of compliance fill out form 00070F

1r 

NO 

NO 
t--r rl . ..... l, I 

TempGun 1gx, e/ og q lI ltt 
7- 1 t' l\ i7 7-oCoolerAccepted by: r -z Date' rime: 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Wasatemperatureb|ankinc|udedinthecoo|er? YES 

what kind of packing material was used? .. . Q}'3yVr"p fugtlg Gel Packs@ggps Foam Block Paper Other:_ 
Was sufficient ice used (if appropriate)? .................
 

Were all bottles sealed in individual plastic bags?
 

Did all bottles arrive in good condition (unbroken)?
 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Werea||bott|esusedcorrectfortherequestedana|yses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..
 

Were all VOC vials free of air bubbles?
 

@s-	 NO 

NOG
 
€As NO 

G. NO 

€ NO 

G\cs NO 

NO 

G YES NO 

YES	 NOOo,
@ NO 

@ 
Split by: 

/.P4A 

Samole lD on Bottle SamDte tu on uuu Samole lu on t'onle Sample lD on COC 

Additional Notes, Discrepancies, & Reso/ufions.' 

Bv:	 Date: 

Arnatf Ar B.ebte€--l Fesbubbles'	 Small )*,arrri 	 "sm" . t '?'4 nrrl ;'4 rfifi! 
Peabubbles )t.t.l	 "p5'I 

{}l
rl **il Large ) "lg"t 

Headspace ) "hs" 

0016F Cooler Receiot Form Revision 014 
3t2110 



sampre rD Cross Reference Report AI.$U!I'-"@INCORPORATED 

ARI Job No: TK54
 
Cl-ient: The Boeing Company


Project Event: N/A

Project Name: NBF-LTST
 

ARI ARI 
Sample ID Lab ID LIMS ID t'latrix Sample Date/Time VTSR 

I. T\IJ.E -I1t1JJ-f\-U ^83111 TK54A 11-18905 Soil 08/3L/Ll 10:35 08/3I/11' 12225 

Printed 0B/3I/IL 



4!r!Ec-1!@RESOURCES'
ORGA}IICS AI.IAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG QC Report No: TK54-The Boeing ComPanY 
Matrix: Soil Drn.i ant- . NBF-LTST 

Event: NA 

Data Refease Authorized, % Date Sampled: 08/3r/Lr
r' 'vReported: 09/12/1L Date Received: 08 /3r/Lt 

Analysis 
ARI ID Client ID Date Basis Range Result 

MB-O90611 Method B]ank 09/06/7r Dry Gasol-ine < 5.0 
11-1890s P]D3 HC ID 

Trif luorotol-uene 96 .9e" 
Bromobenzene 92.92 

TK54A NBF-RRSS-A-083111 09/06/LL Dry Gasoline < 6.4 
11-18 905 PI D3 HC ID 

Trif f uorotol-uene 91 .42 
Bromobenzene 94.32 

Gasofine val-ues reported in mglkg (ppm) 

euantitation on total peaks j-n the gasoline range from Tofuene to Naphthalene' 

GAS: fndicates the presence of gasoline or weathered gasoline. 
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern. 

Resul-ts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICALi^RE$il;EV 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SI'MLIARY 

ARI rlob: TK54 QC Report No: TK54-The Boeing Company
Matrix: Soil- Project: NBF-LTST 

Event: NA 

Cl-ient ID BE"B TFT BBZ TOT OUT 
MB-090611 NA 96.92 92.92 0 
LCS-090611 NA 99.3? 95. 6? 0 
LCSD-090611 NA r04Z 99. 8? 0 
NBF-RRSS-A-083111 NA 91 .42 94.38 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofl-uorobenzene (70-l-30) (70-130) 
(TFT) : Trifl-uorotol-uene (80-120) (66-123) 
(BBZ) : Bromobenzene (80-l-20) (62-730) 

Log Number Range: 11-18905 to 11-18905 

FORM II TPHG
 

Page 1 for TK54
 



ANALYTICAL TF\^ 
RESOURCES\7 

ORGA}TICS ANALYSIS DATA SHEET INCORPOFATED 
TPHG by Method NW:IPHG Sanple ID: LCS-090511 
Page 1 of 1 I,AB CONTROL SAIIPLE 

Lab Sample ID: LCS-090611 QC Report No: TK54-The Boeing Company 
LIMS ID: 11-18905 Project: NBF-LTST 
Matrix: Soil- /n Event: NA 

Data Rel-ease Authortzedz f/ Date Sampled: NA 

Reported: 09/1'2/LL Date Received: NA 

Date Analyzed LCS: 09/06/11 08:57 Purge Vo.l-ume: 5. O mL 
LCSD: 09/06/LI 09224 

Instrument,/Anal-yst LCS : PID3/MH Sample Amount LCS: 100 mg-drY-wt 
LCSD: PID3/MH LCSD: 100 mg-dry-wt 

Analyte LCS 
Spike LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Gasoline Range Hydrocarbons 46.4 50.0 92.82 49.4 50-0 98.8? 6'3? 

Reported in mglkg (ppm) 

RPD calcul-ated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Triftuorotoluene 
Bromobenzene 

99.3? 
95. 68 

104? 
99.8? 

FORM III 



ANALYTICAL TJA 
RESOURCES\gZ

ORGAIIICS A}.IAIYSIS DATA SHEET INCORPORATED 
IOTAL DIESEL R,A}IGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TK54-The Boeing Company
Page 1 of 1 Proj ect: NBF-LTST 
Matrix: Soif 

Date Received: 08/3I/I7 

Data Rel-ease Authorj-zed:.
Reported: 09/06/11. 

Extraction Anal.ysis EE\/
ARI ID Sample ID Date Date DL Range RL Result 

MB-090111 Method Bfank 09/01/11, 09/02/17 1.00 Diese] 5.0 < 5.0 U
11-18905 HC ID: --- FID3B 1.0 Motor Oif 10 < 10 U 

o-Terphenyl 89.4? 

TK54A NBF-RRSS-A-O83111 09/0I/1I 09/02/1,1 1.00 Diesel- 5.4 L2 
11-18905 HC ID: DIESEL/MOIOR OIL FID3B 1.0 Motor Oi1 11 4L 

o-Terphenyl 66.22 

Reported in mglkg (ppm) 

EFV-Effective Fina] Vol-ume in mL.
 
DL-Dil-ution of extract prior to analysis.

Rl-Reporting 1imit. 
f)iocor n,rant-j-lslj_on on totaf peaks in the range from c12 to c24.
 
Motor Oil quantitatj-on on totaL peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons in
 
ranqes are not identifiab]e. 

FORI!! I 



Alsinstb@ 
INCORPORATED 

Matrix: Soif 

(OTER) : o-Ter'hen'f 

TPHD SURROGATE RECOVERY ST'MI{ARY 

Af- Pannr{. Nrn. TK54-The Boeing Company
Proiect: NBF-LTST 

Client ID TOT OUT 

090111MBS 89 .42 0 
090111LCS 
090111LCSD 

8].1Z
86.5? 

n 
n 

NBF-RRSS_A-083111 66.22 n 

LCS/MB LIMITS QC LIMITS 

( s0-1s0 ) (so-150) 

Prep Method: SW3546 
Log Number Range: 11-18905 to 11- 18 90 5 



ANALYTICAL A 

oRcAr{rcs Ar.rArysrs DA*A sHEEr fi.;"til*Firp
NWTPHD by GCIFID Sample ID: LCS-090111
Page 1of1 LCS/LCSD 

Lab Sample ID: LCS-090111 QC Report No: TK54-The Boeing Company
LIMS ID: 11-18905 Project: NBF-LTST
Matrix: Soil /r)
Data Rel-ease Authorized: /) Date Sampled: NA 
Reportedz 09/06/7I Date Recej-ved: NA 

Date Extracted LCS/LCSDz 09/0I/I1 sample Amount LCS: 10.0 g-dry-wt
LCSD: 10.0 g-dry-wt

Date Ana]yzed LCS: 09/02111 15:18 Fina] Extract Vo]ume LCS: 1.0 mL 
LCSD: 09/02/L1" 15:40 LCSD: 1.0 mL

fnstrument/Analyst LCS: FID3B/MS Dil-ution Factor LCS: 1.00 
LCSD: FID3B/MS LCSD: 1.00 

Spike LCS Spike LCSD
Range LCS Added-LCS Recovery LCSD Added-LcsD Recovery RpD 

Diesel- L21 150 84.72 I32 150 88.08 3.9? 

TPHD Surlogate Recovery 

LCS LCSD 
n- To rnh on rz l 8r-.78 86.5? 

Results reported in mglkg
 
RPD cal-culated usi-ng sample concentrations per SW846.
 

FORM III 



Alsbf,srb@ 
INCORPORATED 

TOTAT DIESEL R,AI{GE HYDROCARBONS-EXTR,ACTION REPORT 

ARI Job: TK54
Matrix: Soif Prni ent . NRtr-T,TST 
Date Received: 08/3L/7I 

Cl-i-ent Fi-nal- Pron
 
ARI ID Cl-ient ID Amt Vol- Basi-s Date
 

11-18905-090111MB1 Method Bl-ank 10.0 q 1.00 mL - 09/01,/1,7

11-18905-090111LCS1 Lab Control 10.0 g 1.00 mL - 09/01,/II

11-18905-090111LCSD1 Lab Control Dup 10.0 q 1.00 mL - 09/OI/II

11-18905-TK54A NBF-RRSS-A-083111 9.29 q 1.00 mL D 09/0L/1.1
 

Basis: D:Dry Weight W:As Received 
DieseJ. Extraction Report 



^-4.ANALYTICAT-(Jra
RESOURCES\7 

ORGAI.IICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 SampJ.e ID: NBF-RRSS-A-083111 
Page 1 of 1 SAIVIPLE 

Lab Sample ID: TK54A QC Ronarf lrln. TT(54-Tha Rnoi nnY l^nmn:--^,,I-eny
LIMS ID:11-18905 Project: NBF-LTST 
Matrix: Soil 

zed' \x' Date Sampled: 08/37/7 1
R3:3,1:::";;,t;i?;ri Date Received: 08/3L/1. 1 

Date Extracted:. 09/02/II Sample Amount: 12 ? a-drtr-rt|' 

Date Anafyzed:. 09/01 /17 15:24 Finaf Extract Vofume: 4.00 mL 
-Lnsrrumenc /Ana-Lys! : EUDS / JUK Difution Factor: 1.00 

Sifica Gel: No 
Srrl frrr Clc:nrrn. YeS 
Aarr.! ( lc:n11n. Yes Percent Moisture: 7 .52 
FlnrisjI C1c:nrrn; |r]9 

CAS Nunber AnaJ-yte RL Result 

126'7 4-L1"-2 Arocl-or 1016 33 <33 U 
s3469-2r-9 Arocl-or 1242 33 <33 U 
L261 2-29-6 Aroc-l-or 1248 33 <33 U 
LL091 -69-r Arocl-or r254 33 <33 U 
LL096-82-5 Arocl-or r250 33 <33 U 
LLL04-28-2 Arocfor 122L 33 <33 U
III4I-I6_5 Aroclor L232 33 <33 U 
31 324-23-5 Aroc-Ior L262 33 <33 U 

Ilonarl-arl ir ttn /Vn /nnh\tsYl JIY \-yyv/ 

PCB Surrogate Recovery 

Decachl-orobiphenyl 16.02
 
T et ra ch l- oromet axvf ene 84.0%
 

FORM I 



Alsbfi8?b@ 
ORGAI\UCS AI.IALYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD I'Iethod Sw8082 Samp1e ID: MB-O90211 
Page 1 of 1 METHOD B],ANK 

T,eh Samnl o TD: MB-090211 QC Report No: TK54-The Boeing Company 
LIMS ID:11-18905 Project: NBF-LTST 
Matrix: Soil 
Data Refease Authorized tTNt DaJ-e Samnled: NA 
Reportedt 09/08/11 Date Received: NA 

Date Extracted: 09/02/LL Sample Amount: 1,2.0 g 
Date Anal-yzed: 09 / 01 / 11 14:08 Fina]- Extract Volume: 4.00 mL 
fnstrument/Anatyst : ECD5/JGR Difution Factor: 1.00 
GPC Cleanup: No Sifica Gel: No 
Sulfur Cleanup: Yes 
Ar- i d Cl eAnrrn: YeS Percent Moisture: NA 
F-l nni s i I Cl eanrrn: No 

CAS Number Analyte RL Resu].t 

L2614-1"r-2 Arocl-or 1016 33 <33 U 

53469-2r-9 Aroclor 1242 33 <33 U 

L267 2-29-6 Aroclor ]-248 33 <33 U 

L109'7 -69-L Aroclor ]-254 33 <33 U 

1-L096-82-5 Aroclor ]-260 33 <33 U 

11104 -28-2 Arocl-or L22L 33 <33 U 

r7747-r6-5 Arocl-or L232 33 <33 U 

37 324-23-5 Aroc.l-or I252 33 <33 U 

Ronorf orl i n tta /kn lnnl^r\tsY / r:v \ y-vv / 

PCB Surrogate Recovery 

Decachl-orobiphenyl 89.2e" 
Tet rachf oromet axylene 90 .2e" 

FORM I 



AXSbfiSrb@ 
INGORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUMb4ARY 

Matrix: Soil- QC Report No: TK54-The Boeing Company
Project: NBF-LTST 

Client ID 
DCBP DCBP TCIOC TCIO( 
T REC LCL-UCL 8 REC LCL-UCL TOT OUT 

MB-090211 
LCS-0 902LL 

89.22 
82.52 

5L-11"2 
5r-L72 

90.22 
82.22 

46-rLr 
46-LL1 

0 
0 

LCSD-090211 80.0u 5r-LL2 11 .0% 46-1-1L 0 
NBF-RRSS-A-083111 1 6.0% 42-L21 84.0% 50-114 0 

Microwave (MARS) Control- Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range: 11-18905 to 11-18905
 

FORM-rr SW8082 
pada I i^r 'l Kh4 



fixsbilsrb@ 
ORGANICS AI{ALYSIS DATA SHEET INCORPORATED 
PCB by @,/ECD Merhod SW8082 Sample ID: LCS-O90211 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-O902LL QC Report No: TK54-The Boeing Company 
LIMS ID:11-18905 Project: NBF-LTST 
Matrix: SoiI \
Data Release Authorizedt \\rN 

, f):f e S:mnl ed: NA 
Reported: 09 / 08 / 7I Date Received: NA 

Date Extracted LCS/LCSDz 09/02/11 Sample Amount. LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt 

Date Analyzed LCS: 09/01/11 14:27 Final Extract Vofume LCS: 4.00 mL 
LCSD: 09 / 01 /II 14:46 LCSD: 4 . 0O mL 

Instrument,/Analyst LCS: ECDS/JGR Dilution Factor LCS: 1.00 
LCSD: ECDS/JGR LCSD: 1.00 

GPC CJ-eanup: No Sifica Gef : No 
Srrl frrr Cl p:nrrn: YeS 
Aci d Cl c^nrr11 : YeS Pef cent Moisture: NA 
Florlsil Cleanup: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-tCSD RecoverY RPD 

Aroclor 1016 742 167 85. 0% 133 L61 1 9 .6% 6. 5% 

Aroclor 1260 150 L61 89. B% 145 161 86. B% 3.42 

PCB Sunogate Recovery 

LCS LCSD 
Decachforobiphenyl 82.52 80.0?
 
Tetrachf orometaxvlene 82.2e" '71 .jeo
 

Raqrr'l f q rannrf arl in tta/Var:Y /nnh)tsYl \yyet 
RPD cafcufated using sample concentrations per SW846. 

FORM III 



#sbfiseb@ 
INGORPORATED 

INORGA}iIICS A}IAIYSIS DATA SHEET 
TOTAI, METAIS Sanple ID : NBF-RRSS-A-083111 
Page 1 of 1 SA!!PI,E 

Lab Sample ID: TK54A QC Report No: TK54-The Boei-ng Company 
LIMS ID:11-18905 Project: NBF-LTST 
Matrix: Soi-l-
Data Release Authorized Date Sampled: 08/31/LL 
Reportedz 09/09/11 Date Recei-ved: 08 / 31, / 1,1, 

Percent Total- Sol-ids: 90.38 

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunber Analyte RL nglkg-dry a 

30508 09/06/LL 6010B 09/01 /II 1 440-38-2 Arsenic 5 5 U 
'1440-43-930508 09/06/1.1, 60108 O9/O7 /1I Cadmium 0.2 O.2 U 

30508 09/06/LL 60108 09/01 /l' 7440-47-3 Chromium 0.5 18.9 
30508 09/06/LL 60108 09/07 /7I 7439-92-L Lead 2 9 

CLP 09/06/71 141LA 09/08/1I 7439-97-6 Mercury O.O2 0.O2 U 

U-Analyte undetected at given RL 
Rl-Reportinq Limit 

FORM-I 



ixsbfisrb@ 
INCORPORATED 

INORGAI{ICS A}IAIYSIS DATA SHEET 
TOTAI, METAIS Sample ID: METHOD BLAIIK 
Page 1 of 1 

Lab Sample fD: TK54MB QC Report No: TK54-The Boeing Company 
LIMS ID: 11-18905 Project: NBF-LTST 
Matrix: Soil- I 

fl\i,'
Data Rel-ease Authori-zed{jf \ff Date Sampled: NA 
Reportedz 09/09/1,I I Date Received: NA,JI 

Percent Totaf Sofids: NA 

Plep Prep Analysis Analysis 
Meth Date l4ethod Date CAS Nunber Analyte nglkg-dry 

30s0B 09/06/1L 6 010B 09/01/1,r 7 440-38-2 Arsenic 5 5 U 

3050B 09/06/rr 6010B 09/01 /rr 1 440-43-9 Cadmium 0.2 u-z U 

3050B 09/06/1L 6 010B 09/0'7 /1"r 1 4 40- 4"t -3 Chromium nq nq U 

3050B 09/06/r7 6 010B 09/07 /17 1 439-92-r z z U!EAU 

MarnrrrrrCLP 09/06/1.r 1 417A 09/08/11 7 439-9'7 -6 0.02 0.02 U 

U-Analyte undetected rf nirran RT. 

Rl-Reporting Limit 

FOFil4-I 



tisbfisrb@ 
INCORPORATED 

INORGAIiIICS ATiIATYSIS DATA SHEET 
TOTAI METALS 
Page 1 of 1 

Lab Sample ID: TK54LCS 
LIMS ID: 11-18905 
Matrix: Soil 
Data Release Authorized 
Reported: 09/09/1,I 

Sanple ID: LAB CONTROL 

aC Report No: TK54-The Boeing Company 
Prni cct : NRF -LTST 

Date Sampled: NA 
Date Received: NA 

BI.A}IK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike 
AnaJ-yte Method Found Added 

Arsenic 6 0108 200 200 
En nCadmium 6 010B	 50.4 

q'l n Rn nChromium 6 010B 
T,a:ri 6 010B 198 200 
Ma rnrr rrz 141IA o.52 0.50 

Reported in mglkg-dry 

N-Control limit not met 
NA-Not Applicable, Analyte Not Spiked
Control Limits: 80-120? 

t 
Recovery A 

100?
 
1018
 
L02Z
 

99.08
 
104?
 

FORM-VII
 



J/ E Analytical Resources, I ncorporated 
Analytical Chemists and Consultants

aU 

September 23,2011 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds. WA 98020 

RE: Project: NBF - LTST 025.0823f f .001
 
ARI Job: TL91
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARl) accepted one soil sample in 
good condition on September 12, 201I . One cooler was teceived with a temperature of 13 .5"C. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no inegularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and aJl associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANA LY;ICAL RESOURCES, INC
 

^1 y' -"'W'/j /l / *JN
./ 11/r ,/ {t

Kellv Bdttem -'''' 'u 
L*
 

Client Services Manager
 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

46'11 South 134th Place, Suite 100. TukwilaWA9Bl68.206-695-6200.206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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sampre rD cross Reference Report ii-$ff!i-@INCORPORATED 

ARI Job No: TL91
 
Client: The Boeing ComPanY
 

Project Event : O25.082.31-1.001
 
Project Name: NBF-CTST
 

ARI ARI 
Sanple ID Lab ID LIMS ID t{atrix Sample Date/Time VTSR 

-1 . I\bT -r(KDJ-fI-U ^91,21,I TL91A 11-19814 Soil- 09/L2/].1- 14:30 09/12/L1' 1'6:1'5 

Printed 09/13/II 



Analytical Resources, lncorporated
 
Ana lytical Chemists and Consultants
 Gooler Receipt Forrn 

11 --r(5a dnjARlclient: Project Name: 

coc No(s): 

Assioned ARI Job No 7 L '1 | 

NA Delivered by: Fed-Ex UPS Courier 

Tracking No: NA 

Other:_ 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) . .. .,. .. . ..,.,....'..,r NO
?'

Temperature of Cooler(s) ('C) (recommended 2.0-6.0'C for chemistry)..... tl 

lf cooler temperature is out of compwe flll out form 00070F t"'o*'*, F& l7-\521/

Cooler Accepted by l> Date: Q- 14t't rine: l( I {, 

- Complete cuslody forms and atlach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cook YES 
What kind of packing material was used? .. . suuu@*n Gel Packs Baggies Foam Block Paper Other 

Was sufficient ice used (if appropriate)2 ....."........... NA NO€=t 
Were all boftles sealed in individual plastic bags? YES 
Did all bottles arrive in good condition (unbroken)? NO 

Were all bottle labels complete and legible? NO 

Did the number of containers listed on COC match with the number of containers received? ....... NO 

Did all bottle labels and tags agree with custody papers? NO 

Were all bottles used correct for the requested analyses? NO 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) (NA} YES NO\a
Were all VOC vials free of air bubbles? (NA, YES NO 

Was sufficient amount of sample sent in each bottle? ... ... .. ^ . rYEg NO 

Date VOC Trip Blank was made at ARl........... \t
 
Was Sampte Sptit byARt , G) yES Date/Time Equipment: Split by: 

--/ / Gr__
Samples Logged by: ,7 Date: F /d:- t t 

*n Notify Projecl Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC DamDle lu on Eonle Sample lD on COC 

Additional Notes, Discrepancies, & Resolufions.' 

Byr Date: 
-€mnltArrBuuiles | | Feisubbl6$' Small ) . ?.4 nrnr*.firlrn | | 

"sm" 
*p5"t Peabubbles )' . t^l I_ilr ll *rfi Large ) "lg" 

Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3tzt10 



Analytical Resources, Incorporated Cooler Temperatu re 
Analytical Chemists and Consultants Compliance Forrn 

(r;'n f'I'r,^t:<.

Cooler#: T 

00070F Cooler Temperature Compliance Form Version 000 
3t3t09 



Ars5ffSrb@ 
ORGATiIICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by CC|ECD !4ethod Sw8082 Sanple ID: NBF-RRSS-A-091211 
Page 1 of 1 SAMPLE 

Lab Sample ID: TL91A QC Report No: TL91-The Boeing Company 
LIMS ID: 11-19814 Project: NBF-CTST 
Matrix: Soil o25.082.311.001 
Data Release Authorizedl. K/

B' Date Sampled: 09/12/L1"
Reported: 09/23/lI Date Received: 09/12/II 

Date Extracted: 09 /1,5 /1,1, Samp1e Amountz 12.9 g-dry-wt 
Date Anafyzed: 09/20/lI 23259 Fi-nal Extract Vol-ume: 4.00 mL 
f nstrument/Analvst : ECDT /JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gef : No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moi-sture: 8.4? 
Florisil- Cleanup: No 

CAS Number Analyte RL Result 

1261 4-11"-2 Aroclor 1016 31 <31 U 

53469-27-9 Aroclor L242 31 <31 U 

1.2612-29-6 Arocl-or 1248 31 <31 U 

11097-69-l- Arocl-or ]-254 31 <31 u 
I1,O96-82-5 Arocl-or ]-260 31 <31 U 

LLL04-28-2 Arocfor I22I 31 <31 u 
11141-16-5 ArocLor 1232 31 <31 u 
37324-23-5 Aroclor 7262 J -t- <31 u 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 71.83 
Tet rachl- oromet axyl- ene 73.08 

FORM I 



alsbil:rb@
ORGANICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by 6C/ECD Method Sw8082 SampJ-e ID: MB-091511 
Page 1 of 1 METHOD BLAI\IK 

Pannrf Jrln. TT.qlLab Sample ID: MB-091511 I\sPv!L Ilv. LDJL -rFla^ Boeing Company 
LIMS ID:11-19814 Prni cct : NRF -CTST 
Matrix: Soil- 025.082. 311.001 
Data Release Authorized: Date Sampled: NA6Reported: 09 / 23 / 17 Date Received: NA 

Date Extracted: 09/15/17 Sample Amount:
 
Date Analyzed: 09/24/II 11:52 Final Extract Vol-ume:
 
f nstrument/Analyst : ECDT /JGR Dil-ution Factor:
 
GPC Cleanup: No Sil-ica Gef :
 

Sulfur CJ-eanup: Yes
 
Acid Cleanup: Yes Percent Moi-sture:
 
Fl-orisif Cf eanup: No
 

CAS Nunber Analyte RL 

LZOt4-r)--Z Aroclor 1016 33 
53469-2L-9 Aroclor 1242 33 
126'72-29-6 Aroclor 1248 33 
]-1,097 -69-I Aroclor I254 33 
LL096-82-5 Arocfor L260 33 
IIIU4_Zd-Z Arocl-or L22t 33 
1114 1- 1 6- 5 Arocl-or r232 33 
31 324-23-5 Aroclor 1262 33 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 71.5? 
T e t ra chl- oromet axvl- ene 76.82 

I2.0 s
4.00 mL 
1.00 
No 

NA 

Resu]-t 

<33 U 
<33 U 
<33 U 

<33 U 
<33 U 
<33 U 
<33 U 
<33 U 

FORM I 



AXsSHSeb@ 
INGORPORATED 

sw8082/pcB SorL/SEDTMENT SURROGATE RECOVERY SUMIIARY 

Matrix: Soil- QC Report No: TL91-The Boeing Company 
Proj ect: NBF-CTST 

025.082.311.001 

DCBP DCBP TCMX TCr.t(
 
Client ID * REC LCL-UCL 8 REC LCL-UCL TOT OUT
 

MB-O91511 1L.5Z 5L-LL2 1 6.82 46-rtr 0 
LCS-091511 68.22 5L-L12 12.52 46-t\r 
LCSD-091511 72.22 5r-rr2 '7 4.52 46-L]-]- 0

0
 

NBF-RRSS- A-091.21.1 7r.82 42-L21 73.0? 50-114 
 0 

Microwave (MARS) Control- Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range: 11-19814 to 11-19814
 

FORM-rr SW8082 
92d6 | tn r 't t,v I 



fixstfisrb@
ORGA}IICS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by 6C|ECD Method Sw8082 Sa:nple ID: LCS-091511 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-091511 QC Report No: TL91-The Boeing Company 
LIMS 1D:11-19814 Proj ect: NBF-CTST 
Matrix: Soif .r/ o25.082.311.001 
Data Release Authorized {/ Date Sampled: NA

/Reported: 09/23/LL Date Received: NA 

Date Extracted LCS/LCSD: 09/15/1"1 Samp1e Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt 

LCSD: 09/20/1L 18:38 
Instrument/Analyst LCS: ECDTlJGR 

LCSD: ECDTlJGR 

Date Anafyzed LCS: 09/20/!1 18:15 Final- Extract Vol-ume LCS: 4.00 mL 
LCSD: 4.00 mL 

Difution Factor LCS: 1.00 
LCSD: 1 . 00 

GPC Cleanup: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes 
Fl-oris j-l- Cleanup: No 

Sil-ica Gel: No 

Percent Moi-sture: NA 

Ana]-yte LCS 
Spike LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Aroc]or 101,6
Arocfor 1260 

LLl 
L23 

L61 
161 

70. 1? 
13.12 

1,23
r29 

1,61
167 

13.12 
't1 .22 

5. 0t 
4.82 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 68.2e" 72.22 
Tetrachlorometaxvl-ene 12.52 74.52 

Resul-ts reported in pglkg (ppb)
 
RPD cal-cul-ated using sample concentrations per SW846.
 

FORM III 



ANALYTICALIJI|I 
RESOURCES \Z 

ORGANICS AIIAI.YSIS DATA SHEET INCORPORATED 
TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID f)l'- Pannr'|- lr'ln. 'l"T.Q'1 -'l"ha Rna i nn .:, f-,,cmpany 

F 
Page 1 of 1 Project: NBF-CTST 
Matrix: Soil- 025.082.311.001 

Date Received: 09/L2/1"1" 

Data Rel-ease Authorized: 
Reported: 09/16/17 

Extraction Analysis EEV 
ARI ID Sanp1e ID Date Date DL Range Rf, Resu1t 

MB-091411 Method Blank O9/1,4/lI 09/16/1.1 1.00 Diesef 5.0 < 5.0 U 
11-19814 HC ID: --- FID4A 1.0 Motor Oif 10 < 10 U 

o-Terpheny.l- 95.13 

TL91A NBF-RRSS-A-09L21.1 09/1.4/1,I 09/16/1,1. 1.00 Diesel 5.4 22 
11-19814 HC ID: DIESEL/MOTOR OIL F1D4A 1.0 Motor Oil 11 55 

o-Terphenyl 80.5? 

Reported in mglkg (ppm) 

EFV-Effective Final- Volume in mL.
 
DL-Dil-ution of extract prior to analysis.
 
Rl-Reporting limit. 
fr.iacar n,r:nr-jlation on total peaks in the range from c12 to c24.
Mnl.ar AiI ^'rantitation on totaf peaks i-n the range from C24 to C38. 
HC ID: DRO/RRO j-ndicates resul-ts of organics or additional hydrocarbons in 
ranqes are not identifi-abl-e. 

FORM I 



AlstfiSrb@
ORGANICS ATiTAIYSTS DATA SHEET INCORPORATED 
l{wTPrrD by GclFrD SampJ.e ID: LCS-091411 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-O91411 QC Report No: TL91-The Boeing Company
LIMS ID:11-19814 Proiect: NBF-CTST 
Matrix: Soif 025.082.311.001 
Data Release Authorized: Date Sampled: NA 
Reported: 09/76/II Date Recei-ved: NA 

Date Extracted LCS/LCSDz 09/I4/71 Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

LCSD: 09/1.6/1,1, 1,02 46 
Instrument/Anafyst LCS: EID4A/MS 

LCSD: FID4A/MS 

Date Anal-yzed LCS:. 09/1"6/1"L L0:23 Final- Extract Volume LCS: 1.0 mL 
I,CSD: 1.0 mL 

Dil-ution Factor LCS: 1.00 
LCSD: 1.00 

Range LCS 
Spike LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Diesel I47 150 98.0S 145 150 96.12 1.4t 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 89.9? 9L.62 

Results reported in mglkg
 
RPD cal-cul-ated using sample concentrations per SW846.
 

FORM III 



fiisbffir!@ 
INGORPORATED 

TPHD ST'RROGATE RECOVERY SIJM!'ARY 

Matrix: Soif QC Report No: TL91-The Boeing Company

Project: NBF-CTST
 

o25.082.311.001
 

C1ient ID OTER TOT OUT 

091411M8S 95.1? 0 
091411LCS 89.98 0 
091411LCSD 9L.6Z 0 
NBF-RRSS-A-O9]-21.1. 80.5? 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-TerphenyJ- (50-l-50) (50-l-50) 

Prep Method: SW3546 
Log Number Range: 11-19814 to 11-19814 

FORM-II TPHD 
Page 1 for TL91 



ANALYTICAL IIARE$il;EV
INCORPORATED 

TOTAI, DIESEL R.A}IGE HYDROCARBONS-EXTRACTTON REPORT 

ARI Job: TL91 
Matrix: Soll- Project: NBF-CTST 
Date Received: 09/1.2/1,1. O25.O82.311.001 

DranClient Fina]
AR] ]D Client ID Amt Vol Basis Date 

11-1981,4-O91411MB1 Method Bl-ank 10 . 0 g 1 . 00 mL - 09 /I4 /I1.
11-1981,4-O91,411LCS1 Lab Control- 10 . 0 g 1 . 00 mL - 09 /I4 /1,1 
11-1981,4-091,411LCSD1 Lab Control Dup 10.0 g 1.00 mL - 09/14/Il
11-19814-TL91A NBF-RRSS-A-0912II 9.27 q 1.00 mL D 09/14/1,1. 

Basi-s: D:Dry Weight W:As Received
 
Diesel Extraction Report
 



ORGAIiIICS AI{ATYSIS DATA SHEET 
TPHG by Method NWTPHG 
Matrix: Soif 

f)/- Ponnrf 
Prnianf. 

IrTa. TL91-The 
NBF-CTST 

F,nai na 

ANr.-_._-. a 
.=rEt'#;""@ 
INCORPORATED 

/-nmnlnrr 

Event: 025 .082 . 311.001 
Data Retease Authorizedr\li 
Ronnrfer{. nq /21 /II 

f\:l-o Qamnl arl . 

Date Received: 
09/L2/LL
09/L2/L7 

ARI ID C1ient ID 
Arralysis 

Date Basis Range Result 

MB-O92011 Method Bl-ank 09/20/1"1" f)rrr Gasoline < 5.0 
11-19814 P] D1 

-- f 

HC ID 
Trifluorotofuene 99.82 
Bromobenzene 94.82 

TL91A NBF-RRSS-A_09I21.I 09/2r/1L Dry Gasol-ine < 6. 0 
11-19814 PI D1 HC ]D

Trifluorotol-uene 108% 
Bromobenzene 1092 

Gasofine vafues reported in mglkg (ppm) 

\r^^Lf L-l g11gr\aPrl ^^^Quantitation on totaf peaks in the gasoline range from Toluene to Lrraf . 

GAS: fndicates the presence of gasofine or weathered gasofine. 
GRO: Positive resul-t that does not match an identifiabl-e qaso.l-ine 

Resufts corrected for soif moisture content per Section 11.10.5 of EPA Method 8000C 

FORM I 



ANA|vrt^ar aRLr I tvAL ftzF4
RESOURCES \Z 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SUM}4ARY 

ARI Job: TL91 QC Report No: TL91-The Boeing Company
Matrix: Soif Project: NBF-CTST 

Event z 025.082.311. 001 

Client ID BEE} TFT BBZ TOT OUT 
MB-092011 NA 99.8% 94.82 0 
LCS-0 920LL NA 103% 96.12 0 
LCSD-092011 NA I01Z 96.32 0 
NBF-RRSS-A-09L2LL NA 108? 109? 0 

LCS/MB LIMITS QC LIMTTS 
(BFB) : Bromofluorobenzene (70-130) (70-130)
(TFT) : Triffuorotofuene (80-120) (66-1,23)
(BBZ) : Bromobenzene (80-120) (62-L30) 

Log Number Range: 11-19814 to 11-19814 

FORM II TPHG
 

Page 1 for TL91
 



^4.ALr I t\,At- lg-lRESOURGES\!Z 
ORGA}.rICS AI{AIYSIS DATA SHEET INCORPORATED 
TPHG by l4ethod NWTPHG Sanple ID: LCS-092011 
Page 1 of 1 LAB CONTROL SAI4PLE 

Lab Sample ID: LCS-092011 QC Report No: TL91-The Boeing Company 
LIMS ID: 11-19814 Project: NBF-CTST 
Matrix: Soil- r- Event: 025.082.311.001 

- -,-\-uara Ke-Lease auchorizedt T\N\ Date Sampled: NA 
Renorfed; Oq/21/I1 Date Received: NA 

n-+^udLv ^h-r.,-^^ rrrs. 09/20/II 12:38 purge Volume: 5.0 mLnllaryzvu !\ 
LCSD: 09/20/II 73:LL 

rnqfrrrmanr/anat.zst LCS: PIDI/MH Sample Amount LCS: 100 mg-dry-wt4 ++r\44l/ 

LCSD: PIDI/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Arralyte LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD 

Gasol-ine Range Hydrocarbons 50. B 50. 0 t02e" 49 .0 50. 0 98.0% 3 .62 

Reported in mglkg (ppm) 

RPD cafcutated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri ffuorot ofuene 103U L01% 
Bromobenzene 96 .12 96 .3e" 

FORM III 



INORGA}iIICS ATiIAIYSIS DATA SHEET 
TOTAT METAIS 
Page 1 of 1 

Lab Sample ID: TL91A 
LIMS ID:11-19814 
Matrix: Soif 
Data Refease Authorized 
Reported: 09/21"/1L 

Percent Total- Sofids: 91.18 

Prep Prep Arralysis Analysis 
Meth Date Method Date 

3050B 09/1.5/1L 6 010B 09/20/7r 
3050B 09 /15 / 11 6 0108 09/20/rr 
30508 09/).5/1.1. 6 010B 09/20/r1 
30508 09 / 15 /17 6 0108 09 / 20 /7r 
CLP 09/1.5/1.1. '7 4'7LA 09/1.6/11 

U-Analyte undetected at given RL 
R t.-kannrt r nd t,t mat 

Aisbn:?b@ 
INCORPORATED 

Sample ID: 	NBF-RRSS-A-091211 
SAITPLE 

QC Report No: TL91-The Boeing Company
Project: NBF-CTST 

025.O82.311.001 
Date Sampled: 09/1.2/1,1,

Date Received: 09/1,2/1L 

CAS Nunber AnaIYte	 nglk9-dry 

1 440-38-2 Arsenic 5 5 U 

7 440-43-9 Cadmium u-z o.2 U 

nq7440-47-3 Chronium 11.8
 
7439-92-L Lead Z 6
 

7 439-91 -6 Marnrrrrz 0.02 0 .02
 

FORM-I
 



fixsbilsrb@ 
INCORPORATED 

INORGA}iIICS A}iIAIYSIS DATA SHEET 
TOTAI, METAIS Sample ID: METHOD BLANK 
Page 1 of 1 

Lab Samp1e ID: TL91MB QC Report No: TL91-The Boeing Company 
LIMS ID:11-19814 Project: NBF-CTST 
Matrix: Soil- o25.082.311.001 
Data Release Authoriz Dafe S:mnled: . NAvq ev vglrF+v\. 

Reported: 09/2I/L1 Date Received: NA 

Percent Total- Sol-ids: NA 

Prep Prep Anal-ysis AnalYsis 
Meth Date Method Date CAS Nunber Analyte RL ng/kg-dr1' O 

30508 09/15/11 6010B 09/20/II 1 440-38-2 Arsenlc 5 5U 
3050B 09/1,5/II 60108 09/20/11' 144O-43-9 Cadmium o.2 0.2 u 

3050B 09/15/1-1- 6010B 09/20/1']- 1440-41-3 Chromi-um nq 0.5 u 

3050B 09/1,s/L1 6010B 09/20/I1 1 439-92-L Lead .) 2U 
CLP 09/15/11- '1477A 09/76/11, 1439-91-6 Mercury 0.02 0.02 u 

U-Analyte undetected at given RL 
Rl-Reportinq Limit 

FORM-I
 



firstffsrb@ 
INCORPORATED 

INORGA}iIICS A}IAIYSIS DATA SHEET 
TOTAI METALS SampJ-e ID: LAB CONTROL 

Page 1 of 1 

Lab Sample ID: TL91LCS OC Rennrf Nn: TT,91-The BoeJ-ng Company 
LIMS ID:11-19814 | Project: NBF-CTST 
Matri-x : Soif ('Vl /l o25.O82. 311.001 
Data Refease Autho rized.ffi Date Sampled: NA 
Reported: 09/2I/1L l Date Received: NAt/

vr' 
I 

BI"A}IK SPIKE QUALITY CONTROL REPORT 

Analyte 
Analysie 
Method 

Spike 
Found 

Spike 
Added 

t 
Recovery 

Arsenic 60108 190 200 95.0? 
Cadmi-um 60108 49 .6 50.0 99.22 
Chromium 60108 qn q 50.0 L02Z 
Lead 60108 191 200 95.5? 
Mercury 7 47IA o .47 0.50 94 .02 

Reported in mglkg-dry 

N-Control- limit not met 
NA-Not Applicable, Analyte Not Spiked
Controf Limits: 80-120? 

FORM-VII
 



J/ F- 	Analyti cal Resou rces/ I n co rpo rated 
Analytical Chemists and Consultants 

aU 

September 2l,20ll 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - DTS 025.082.311.001
 
ARI Job: TL45
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analyical 
results for the aboye referenced project. Analytical Resources, Inc. (ARI) accepted two soil samples in 
good condition on September 8,2011. Two coolers were recdived with temperatures of 5.4 and 5.3"C. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience 

Sincerely, 

Client Services Manager 
(206) 69s-62rr 
kellyb@arilabs.com 
www.arilabs.oom 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15l&-l2,Seattle, WA 98124 -2207 

Page I of 

4611 South 134th Place, Suite 100 o TukwilaWAg8l68 o 2O6-695-6200.206-695-6201 fax 

www.arilabs.oom
mailto:kellyb@arilabs.com
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Analytical Resources, lncorporatedJ )_ Gooler Receipt FormAnalytical Chemists and Consultantsa, 

ARI Client: Pro1ect Name: I lt2 f 
COC No(s): Delivered by: Fed-Ex UPS Courier Other:
 

L' 

Assisned ARt Job t", TLtt5 Tracking No 

Preliminary Examination Phase: 

Were intact, properly signed and daied custodyseals attached tothe outside of to cooler? 

Were custody papers included with the cooler? 

Were custody papers properly filled out (ink, signed, etc.) . ... , . 

Temperature of Coole(s) ('C) (recommended 2.0-6.0'C for chemistry) 5J{ 33 
lf cooler temperature is out of compliance fill out form 00070F 

| - \^coorerAccepteonv: 'AN/ ort", 9l8l\l t,'. 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? . 
Was sufficient ice used (if appropriate)? .. . .. . . , 

Were all bottles sealed in individual plastic bags? . 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible? .. . .. . .. 

Did the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with custody papers? 

Were all bottles used correct for the requested analyses? 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? . ,.. . 

Equipment: 

63-, NO 

( YES\
)**- NO

q9 NO 

t.'0",,,1ro q64lcl9 
\5\3 

YES 
,roi *r"o @r"" t"r,- am Block Paper Other:

" 
NA EE9 NO 

YES @ 
NO 

{.YE6, NO 

{vE} 
-,
@ NOG$


NO 

ffi ' NO 

YES NO

@ YES NO 

,co @ NO 

Split by: 

, ..- 2''2 
Time. |/<- a.a

)'/--2Samples Logged by: 

n* Notify Project Manager of discrepancies or concems 


SamDle lD on Bottle Sample lD on COC Sample lD on Bottle Sampte tD on COC
 

Add iti on a I N oles, Di screp a n ci es, & Reso/utfons; 

By: Date:
 

Fesbut{tls$' Small ) 
"sm" 
:2-{ mm p4 mt* 

Peabubbles ) "pb'tot.l *t* Large ) "lg" 
Headspace ) "hs" 

001 6F Cooler Receipt Form Revision 014 
3tzt10 



Sampre rD Cross Reference Report AX35ffS*@ 
INGORPORATED 

ARI Job No: TL45
 
Cl-ient: The Boeing Company


Project Event : 025.082.3I1.001
 
Project Name: NBF-DTS
 

ARI ARI 
Sample ID Lab ID LIMFI ID Matrix Sample Date,/Tiue VTSR 

1. NBF-RRSS-A-090811 TL45A 1l--19558 Soil- 09/08/LL L3:40 09/O8l11 15:13 
2. NBF-RRSS-B-090811 TL45B 11-19559 Soil- 09/08/I1. 14zO0 09/08/II 1,5:13 

Printed 09/08/II 



Arsbfisrb@
ORGANICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIF.CD Method SW8082 Sanple ID: NBF-RRSS-A-090811 
Page 1 of 1 SAMPLE 

Lab Sample ID: TL45A 6C Rannrl- TrIn. TT.15-Tho trnoi nc Cr------a -f,mpany
LIMS ID:11-19558 Project: NBF-DTS 
Matrix: Soll- sn^ , ,. ) 025.082.311.001 
Data Release Authorized: \\\W Date Sampled: 09/08/II
Reportedz 09/2L/LL Date Received: 09/08/1L 

Date Extracted: 09/09/LL Sample Amount: 13.1 g-dry-wt
Date Anal-yzed: 09/20/17 02:23 Finaf Extract Vofume: 4.00 mL 
.Lnst'rument/Anatvsc : tiuu t / AP^|(. Dil-uti-on Factor: 1.OO 
GPC Cleanup: No Sllica Gel: No 
Srrl frrr Cl c:nrrn' YeS 
Aci d Cl c:nrln' YeS Percent Moisture z 8.2% 
Fforisil Cleanup: No 

CAS Nunber Analyte RL Resu1t 

L267 4-LL-2 Arocl-or -LU-LO 31 < 31 U 

53469-21--9 Aroc-l-or 1242 31 < 31 U 
L261 2-29-6 Arocl-or 1248 31 <31 U 
LL091 -69-L Arocl-or r254 31 <31 U 

r1,096-82-5 Aroclor L260 31 <31 U 
77704-28-2 Arocl-or L22L 31 <31 U 
:1L4L-16-5 Arocl-or L232 31 <31 U 

3"7 324-23-5 Arocl-or L262 31 < 31 U 

Ponnrr- arl ; n 11d /V^ /nni.r\PYz I'y \yyvl 

PCB Surrogate Recovery 

f)ocanlr'l nrnh i nhanrrlvvryrrerly f 16.82 
Tet rachf orometaxvf ene 16.52 

FORM I 



fixsbfi:tb@
ORGANICS AI{A],YSIS DATA SHEET INCORPORATED 
PCB by CC/ECD Method SW8082 Sample ID : NBF-RRSS-B-090811 
Page 1 of 1 SAI"!PLE 

Lab Sample fD: TL458 QC Report No: TL45-The Boeing Company 
LIMS ID:11-19559 Project: NBF-DTS 
Matrix: Soil- R / 025.082.311.001 
Data Rel-ease Authorized: \Y\Air Date Sampled: 09/08/II
Reported:. 09/21/LL Date Received: Og / 08 / 1-I 

Date Extracted:. 09/09/1,I Sample Amount:. 12.6 g-dry-wt
Date Analyzed: 09/20/1,I 02:46 Final- Extract Vo]ume: 4.00 mL 
Instrument/Anafyst : ECDTIAAR Dilution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel-: No 
Sulfur Cleanup: Yes 
Aci d Cl FAnrrn. YcS Percent Moisture: 6.9e" 
Ff ori-sil- Cf eanup: No 

CAS Nunber AnaJ-yte RL Result 

L261 4-LL-2 Aroc-Ior 1016 32 <32 U 

53469-2r-9 Arocl-or 1242 32 <32 U 

1267 2-29-6 Aroclor 1248 32 <32 U 

11097-69-1 Aroclor L254 32 100 
11096-82-5 Aroclor L260 32 56 
11104 -28-2 Arocfor 1,22L 32 <32 U 
1114 1- 1 6- s Arocl-or L232 32 <32 U 
37 324-23-5 Arocfor L262 32 <32 U 

Panarf arl in tta /Vn /nnLr\lrY / r:Y \ t/yv / 

PCB Surrogate Recovery 

Decachlorobiphenyl 76.22 
Tet rachl- oromet axylene I4.82 

FORM I 



firsbfisr!@
ORGAIIICS AI\IAIYSIS DAIA SHEET INCORPORATED 
PCB by @,/F"CD Method Sw8082 Sanple ID: MB-090911 
Page 1 of 1 METHOD BI,AI\TK 

Lab Sample ID: MB-O90911 QC Rcnnrt No: TT,4 5-The Rnei na l'-amnanrrvv.lttse+rJ 

LIMS ID:11-19558 Prolect: NBF-DTS 
Matrix: Soi.l- 025 .082 . 311.001 
Data Rel-ease Authorized:\\^j Dete Semnlecl: NA 
Rcnnrterl: 09 /21 /17 Date Received: NA 

Date Extractedl. 09/09/II Sample Amount: L2.0 q 
Date Analyzedi 09/20l11 00:51 Flnaf Extract Vo]ume: 4.00 mL 
Tn qf rrrmcnt /Ane I rrgl ; ECDT /AAR Difutlon Factor: 1.00 

Silica Gef: No 
Srr'l frrr (llcenrrn: Yes 
Ac i ri Cl o:nrrl1 : Ycg Percent Moi-sture: NA 
F l ori si I Cl eanrrn: No 

CAS Nunber Analyte RL Resu].t 

1261 4-7L-2 Aroclor 1016 33 <33 U 

53469-2L-9 Arocl-or L242 33 <33 U 

L26'7 2-29-6 Arocl-or 1248 33 <33 U 
LL09'7 -69-t Arocl-or L254 33 <33 U 
1L096-82-5 Arocl-or 1260 33 <33 U 
1LL04-28-2 Arocl-or L22L JJ <33 U 
I1I41-I6-5 Aroclor 7232 33 <33 U 

31 324-23-5 Arocl-or L262 33 <33 U 

Panarfarl in tta/Vn /nnl-r'\tsYl rrY \yvvl 

PCB Sumogate Recovery 

Decachlorobiphenyl 83.0? 
Tet rachl-oromet axvlene 75.0% 

FORM I 



ixsbilseb@ 
INCORPORATED 

sw8082/PCB SOrL/SEDTMENT SURROGATE RECO\IERY SUMI'4ARY 

Matrix: Soil- QC Report No: TL45-The Boeing Company
Project: NBF-DTS 

02s.082.311.001 

DCBP DCBP TCI'o( TCMX
 
Client ID T REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-090911 83.0U 5I-II2 '75.0e" 46-]1"t 0
 
LCS-090911 83.02 5r-L12 12.02 46-717 0
 
LCSD-090911 80.5? 5I-1_I2 '73.22 46-71L 0
 
NBF-RRSS-A-090811 76.82 42-12"7 76.52 50-114 0
 
NBF-RRSS-B_O 908 1 1 16.22 42-L21 74.geo 50-114 0
 

Microwave (MARS) Controf Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range: 11-19558 to 11-19559
 

FORM-rr SW8082 
vad6 | TAr 't t,4 5 



Ars5fiSrb@ 
ORGAI.TICS AITAIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Merhod SW8082 SampJ-e ID: LCS-090911 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-090911- Renort No: TT,4 5-The Raai nn (-nmnrnrr 

LIMS ID:11-19558 
QC 

Project: NBF-DTS 
Matrix: Soil 025 .082 . 311.001 
Data Refease Authorized: D:f o Samnl ed. \TA 

Ronnrterl: O9 /21 /1I Date Received: NA 

_A f 1,_i_,+Date Extracted LCS/LCSD: 09/09/I1, S:mnl e Amount LCS: 12 .0 wu^ ulyY 
n-drrr-r^rfLCSD: L2 .0 Y ulv 

Date Analyzed LCS : 09/20 /11 O1: 14 Final- Extract Vol-ume LCS: 4.00 ML 
LCSD: 09/20/11 01:37 LCSD: 4.00 ML 

Tnst rrrment /Ana I vst LCS : ECDT /AAR Dil-ution Factor LCS: 1.00 
LCSD: ECDTIAAR LCSD: 1.00 

Sifica No 
Srrl frrr Cl a:nrrn. YeS 
Ar-iri ClF^nrrn: Ye5 Percent Moisture: NA 
FlnrisiI Clp:nrrn: No 

Spike LCS Spike LCSD 
Analyte Added-LCS Recovery ICSD Added-LCSD Recovery 

Arocl-or 1016 L21, L61 12 .52 I23 161 13.12 7.62 
Arocl-or 12 60 r_3 6 L6't BI.42 136 161 8r.42 0. o8 

PCB Surrogate Recovery 

LCS LCSD 
f)cc: ch I nral'ri nhanrzl 83. 0? 80.5? 
Tet rachlorometaxvf ene '/ 2 .02 13 .22 

Rcqrrl f q ran^r1- c.l tta /Va /nnl-r\in l Y' r:Y \Iltivl 

RPD cafcufated using sampfe concentratj-ons per SW846. 

FORM III 



Arsbfisrb@ 
ORGANICS AI{AIYSTS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG QC Report No: TL45-The Boeinq Company
Matrix: Soif Project: NBF-DTS 

Event : 025.082.311. 001 
Data Refease Authorized:	 Date Sampled: 09/08/LL 

Date Received: 09/08/tL 

Anal-ysis
ARI ID C]-ient ID Date Basis Range Result 

MB-091311 Method Bfank 09/L3/Lt F)rrr	 Gasoline < 5.0f 

11-19558 P] D3 
--	

HC ]D
Trifluoroto]uene 99.8e" 
Bromobenzene 96.02 

TL4 5A NBF-RRSS-A-O 908 1 1 09/13/7L I-)rrz	 Gasofine < 6.2"- f 

11-19558 PID3	 HC ID 
Triffuorotol-uene 78.12 
Bromobenzene 1 5 .42 

MB-091411 Method B-Iank 09/L4/L1. UL T	 Gasol-ine < 5.0 
11-19ss9 PID3	 HC ]D

Triffuorotoluene 95.9e" 
Bromobenzene 91 .9e" 

flrrrTL4 5B NBF-RRSS_B-090811 09/L4/L1.	 Gasofine < 5.9 
11-19ss9 P] D3	 HC ID 

Triffuorotofuene 105% 
Bromobenzene 98.22 

Gasofine vafues reported in mglkg (ppm) 

Arrrnf if -+i +a+r'l ih +ho n:<nl ino rrnao frnm rFnlrrana .Fn ltl:nl-rl-h:lonovu4llLf LALMl VIl LVLaI ^^-1.- f II Lr19 !Orr9Y !!Vrtt AUIUgIIE UV r!q[/rrurrqrslrs.IJYq[D VOOV]rrr9 

GAS: Indicates the presence of gasoline or weathered gasofine. 
GRO: Positj-ve result that does not match an identifiabfe 	 gasofine pattern. 

Resufts corrected for soil moj-sture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



Als5fi:tb@ 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SUM}4ARY 

AK.L JOI): ']'L45 QC Report No: TL45-The Boeing Company
Matrix: Soil Project: NBF-DTS 

Event z 025.082.311.001 

C].ient ID TOT OUT 
MB-O91311 NA 99. 8? 96.02 0 
LCS-091311 NA 103% 97.02 0 
LCSD-091311 NA I0 4eo 101% 0 
NBF-RRSS-A-O 908 1 1 NA 78.12 15.42 0 
MB-091411 NA 95 .92 97.92 0 
LCS-091411 NA 100% 95.Aeo 0 
LCSD-0 9L477 NA 101? 10 5 Z 0 
NBF-RRSS-B-O 908 1 1 NA 105% 98.2e" 0 

/r.a LrMrTs QC LIMITS 
(BFB) : Bromofluorobenzene 70-130 ) (70-130)
(TFT) : Trlffuorotofuene 80-120 ) (66-L23)
(BBZ) : Bromobenzene 80-120 ) (62-1,30) 

Loq Number Ranqe: 11-19558 to 11-19559 

FORM II TPHG 

p^d^ | fnr 'l l.zh 



ANALYTICAL IEA 
RESOURCES\Z 

ORGA!{ICS A}TALYSIS DATA SHEET TNCORPORATED 
TPHG by Method IIIW:IPHG Sample fD: LCS-091311 
Page 1 of 1 LAB CONTROL SAI{PLE 

Lab Sample fD: LCS-091311 QC Report No: TL45-The Boeing Company 
LIMS ID: 11-19558 Project: NBF-DTS 
Matrix: Soil- r Event: 025.082.311.001 
Data Refease Authorized:\f$\, Date Sampled: NA 
Reportedz 09/1,6/11 Date Received: NA 

' uoLg nltofJ4gu -!\ lS:. 09/I3/II 07:21 Purge Vol-ume: 5.0 mL 
LCSD: 09/13/17 01:41

rncfrrrmant-/an:l.zst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt 
LCSD: PID3/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasofine Range Hydrocarbons 53. 6 50.0 7O7Z 50.3 50. 0 101% 6.42 

Reported in mglkg (ppm) 

RPD cafcu-lated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Trif l-uoroto-Luene 103% r04z 
Bromobenzene 9l .0e" 101% 

FORM TII 



ANArvrr^^r a 

ORGANICS A\TAIYSIS DATA SHEET "=$L'#;:@INCORPORATED 
TPHG by Method NWTPHG Sample ID: LCS-091411 
Page 1 of 1 LAB CONTROL SAI4PLE 

Lab Sample ID: LCS-O9IAII QC Report No: TL45-The Boeing Company 
LIMS ID: 11-19559 Project: NBF-DTS 
Matrix: Soil Event: 025.082.311.001 
Data Refease Authorized:\Nrj Date Sampled: NA 
Reportedz 09/L6/1L Date Received: NA 

Date Analyzed LCSI 09/L4/1L 06z50 Purge Volume: 5.0 mL 
LCSD: 09/L4/1"1 01:.L'7 

InsfrrmFnf/AnFlvst LCS: PID3/MH Sample Amount LCS: 1OO mg-dry-wt 
LCSD: P]D3IMH LCSD: 1OO Mq-drV-Wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasofine Range Hydrocarbons 52.0 50.0 7042 46.6 50.0 93.22 11.0% 

Reported in mglkg (ppm) 

RPD calculated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri f l-uorotof uene 10 0 % 101% 
Bromobenzene 95.42 10s% 

FORM III 



ORGATTIICS ANALYSIS DATA SHEEI 
TOTAI. DIESEL R.A}TGE HYDROCARBONS 
NWTPHD by GClFID 
Page 1 of 1 

Matrix: Soil

ANALYTI6AL A 
RESOURCES\gZ 
INCORPORATED 

QC Report No: TL45-The Boeing Company
Project: NBE-DTS 

025.082.311.001
 
Date Received: 09/08/1L
 

Data Release Authorized: 
Reported: 09 / 12 / 1'l-

Extraction AnalYsis EE.\/ 
Date Date DL Range RL ResultARI ID Sample ID 

5n UMB-090911 Method Bl-ank 09 / 09 /rr 09/1"0/7r 1.00 Diesel- < 5.0 
11-19558 HC ID: --- FID4A l-.0 Motor Oif trn < 5.0 U 

n-Tarnhanrr] 89.0?v f v!yrlvrrJ 

TL4 5A NBF-RRSS-A-090811 09/09/II 09/r0/11. 1.00 Diesel 5.4 24 

11-19558 HC ID: DRO/MOTOR OIL F]D4A 1.0 Motor Oil 11 56 
n-Tarnhcnrz] 19 .22v f v!FrrerrJ 

TL4 5B NBF-RRSS-B-090811- 09/09/1I 09/r0/1L 1.00 Diesel 26 33 
11-19559 HC ID: DRO/MOTOR OIL F]D4A 5.0 Motor OiI 53 160 

n-Tcrnhanrz] 86.0?v f vrtsrrvrrJ 

Reported in mglkg (ppm) 

EFV-Effective Finaf Vol-ume i-n mL. 
DL-Difution of extract prior to analysis.
 
Rl-Reporting 1i-mit.
 

Diesel quantitation on total- peaks i-n the range from c12 to c24. 
Motor Oil quantitation on total- peaks in the range from C24 to C38. 
HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in
 
ranges are not identifiabLe.
 

FORM I 



fixsbfisrb@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SUMN{ARY 

Matrix: Soif Report No: TL45-The Boeing Company
 
Prn"i ecf : NRF -DTS
 

02s.082.311.00r.
 

C1ient ID TOT OUT 

090911MBS 89.0? 
090911LCS 80.8? 0 

nO9O911LCSD 86.9? 
nNBF_RRSS-A-090811 79.22 

NBF-RRSS-B-090811 86.08 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (s0-l-s0 ) ( 50-1s0 ) 

Prep Method: SW3546
 
Log Number Range: 11-19558 to 11- 195 5 9
 

FORM-II TPHD 
Page 1 for TL45 



fixstfisrb@ 
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED 
NWTPHD bY GCIFID Sample ID: LCS-090911 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-090911 QC Report No: TL45-The Boeing Company 
LIMS ID:11-19558 Project: NBF-DTS 
Matrix: Soil n 025.O82.311.001 
Data Release Authorized: //r Date Sampfed: NA 
Reported: 09/I2/7I Date Received: NA 

Date Extracted LCS/LCSDz 09/09/lI Samp]e Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Analyzed LCS: 09/10/1"1- O6232 Final- Extract Vol-ume LCS: 1.0 mL 
LCSD: 09/L0/11 06:55 LCSD: 1.0 mL 

Instrument/Analyst LCS: FID4A/AAR Dilution Factor LCS: 1.00 
LCSD: FID4A/AAR LCSD: 1.00 

Spike LCS Spike LCSD 

Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Diesef r44 150 96.0? 142 150 94.12 1. 4t 

TPHD Surrogate Recoverl 

LCS LCSD 
n-rFarnhanrrl 80.8? 86.9? 

Resufts reported in mglkg 
RPD cal-culated using sampfe concentrations per SW846. 

FORM III 



ANALYTICAL iA 
RESOURCECV 
INCORPORATED 

TOTAL DIESEL R,A}IGE HYDROCARBONS-EXTR,ACTION REPORT 

ARI Job: TL45 
Matrix: Soil- Project: NBF-DTS 
Date Received: 09/08/77 025.O82.311.001 

Client Fina] Dran
 

ARI ID Cl-ient ID Amt Vol- Basis Date
 

11-19558-090911MB1 Method Bfank 10.0 g 1.00 mL - 09/09/1,1,
 
11-19558-090911LCS1 Lab Control- 10.0 q 1.00 mL - 09/09/1,1
 
11-19558-090911LCSD1 Lab Control Dup 10.0 g 1.00 mL - 09/O9/1-I

11-19558-TL45A NBF-RRSS-A-090811 9.29 g 1.00 mL D 09/O9/II

11-19559-TL45B NBF-RRSS-B-090811 9.48 q 1.00 mL D 09/09/LL
 

Basis: D:Dry Weight W:As Received
 
Diese1 Extraction Report
 



axsifi:rb@ 
INCORPOR TED 

INORGATiIICS AI.IAIYSIS DATA SHEET 
TOTAI. METATS Sample ID : NBF-RRSS-A-090811 
Page 1 of 1 SAMPLE 

Lab Sample ID: TL45A QC Report No: TL45-The Boeing Company 
LIMS ID: 11-19558 Project: NBF-DTS,r 

Matrix: Soil /y\./, 025.082.311.001 
Data ReLease Authorized: L!\V Date Sampled: 09/08/1.I 
Reported : 09 / 14 / 1L \j Date Received: 09/OB /1,1, 

Percent Tota] Sol-ids: 90. 9? 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL ng/kg-dry A 

'7440-38-230508 09/O9/7I 60108 09/1-4/II Arsenic 5 5 U 

30508 09/09/1,1. 60108 09/I4/1I 1440-43-9 Cadmium 0.2 0.2 U 

30508 09/O9/\I 60108 09/1-4/1I 7440-47-3 Chronium 0.s LL.7 
30508 09/09/11 60108 09/1-4/1t 7439-92-L Lead 2 LL 

CLP 09/09/1L '1471-A 09/I2/I1' 7439-97-6 Mercury 0.03 0.04 

U-Analyte undetected at given RL 
Rl-Reporting Li-mj-t 

FORM-I
 



INORGAI{ICS ATiIAIYSIS DATA SHEET 
TOTAI. METAIS 
Page 1 of 1 

Lab Sample ID: TL45B 
LIMS ID: 11-19559 
Matrlx: Soil-
Data Refease Authorized 
Reportedz 09/1"4/LI 

Percent Totaf Sofids: 92.52 

Prep Prep Analysis Analysie 
Meth Date ldethod Date 

30508 09/09/1L 6 010B 09/14/1.1 
3050B 09/09/7r 6 0108 09/1.4/17 
3050B 09/09/LL 6010B 09/1.4/11 
30s0B 09/09/77 6010B 09/14/L1 
CLP 09/09/tL '7 41rA 09/1.2/rr 

U-Analyte undetected at given RL 
Rl-Reportinq Limit 

AIs5fiSrb@ 
INGORPORATED 

Samp1e ID: NBF-RRSS-B-090811
 
SA}!PLE
 

QC Report No: TL45-The Boeing Company 
Drni anJ- . NBF-DTS! ! v j vv e . 

025.O82.311.001 
Date Sampled: 09 / 08 / 1'1' 

Date Received: 09/08/1I 

CAS Nr:nber Analyte nglkg-dry 

1 440-38-2 Arseni-c 5 5 U 

1 440-43-9 Cadmium o.2 o.2 U 

7440-47-3 Chromium n5 L7 .L 
7439-92-L Lead 2 31 

7439-97-6 Mercury 0.02 0. 13 

FORM-I 



Arsbfisr!@ 
INGORPORATED 

INORGAI{ICS A}IAJ,YSIS DATA SHEET 
TOTAI METATS SanPle ID: METHOD BLAIIK 
Page 1 of 1 

Lab Sample ID: TL45MB QC Report No: TL45-The Boeing Company 
LIMS ID:11-19558 Proiect: NBF-DTS 
Matrix: Soil- 025.O82.311.001 
Data Release Authorized: Date Sampled: NA 

Reported t 09/I4 /1.1 Date Received: NA 

Percent Totaf Sol-ids: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Nunber Analyte nglkg-dry 

3050B 09/09/11 6010B 09/1.4/1r 1 440-38-2 Arseni-c R 5 U 
na30s08 09/09/tL 6010B 09/1.4/rr 7 440-43-9 Cadmium o.2 U 

30508 09/09/r1 6010B 09/14/11 7 440-47 -3 Chromium nq 0.5 U 

3050B 09/09/1r 6010B 09 /14 /11 1 439-92-]- Lead z 2 U 

747]A 09/1,2/rr 1 439-91 -6 Ma rar 1r\/ 0.02 0.02 UCLP 09 / 09 /1L 

U-Analyte undetected rf ai rran RL 
Rl-Reporting Limit 

FORM-I
 



firsbfisrb@ 
INCORPORATED 

INORE"AI{ICS A}IAIYSIS DATA SHEET 
TOTAI METAIS Sample ID: LAB CONTROL 

Page 1 of 1 

Lab Sample ID: TL45LCS QC Report No: TL45-The Boeing Company 
LIMS ID:11-19558 Project: NBF-DTS 
Matrix: Soil- o25.082.311.001 
Data Rel-ease Authorized: Date Sampled: NA 
Reportedz 09/1,4/II Date Received: NA 

BI.A}IK SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery A 

Arsenic 60108 791 200 98.58 
Cadmium 60108 48 .9 50.0 97 .82 
Chromium 60108 48.1 50.0 97.4e" 

Lead 60108 L92 200 96.0? 
Mercury 1471A 0.50 0.50 1003 

Reported in mglkg-dry 

N-Control limit not met 
NA-Not Applicable, Analyte Not Spiked
Controf Limits: 80-120? 

FORM-VII
 



\t
J/ F- Anal yti cal Resou rces, I n co rpo rated 

Analvtical Chemists and Consultants -Jl-

October 10, 2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - RRSS 025.082.311.001 
ARI Job: TN81 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on September 23,2011. One cooler was received with a temperature of 8.3oC. 

The sample was analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on the 
COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARL If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,oY"'/fT'ltfES' INC 

fr,/
Kelly Bo@m 
Client Services Manaser 
(206) 6es-62rr 
kellyb@arilabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100 . Tukwila WA 981 68 . 206-695-6200 0 206-695-6201 f ax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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JtD 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Forrn 

at 

ARtCtienr: Fnernt	 Project Name N0l fzt; I fl,,ulc- V: is - K K.tS 

COC No(s): Delivered by: Fed-Ex UPS aor.'@,u\, o,n",.
 

Assigned ARI Job No flt tr-t Tracking No:
 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? € NO 

Were custody papers properly filled out (ink, signed, etc.)	 NO@ 
Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry) gg.
 
lf cooler temoerature is out of comoliance fill out form 00070F
 remp Gun to*: ?H4/1a/4 

coolerAccepteo uy, AV ,^ru. 1f eSltt ,,^", tp40 
altach all documents
 

Phase:
 

Was a temperature blank included in the cooler? ,;, . - . 	 YES ,.- )--_
What kind of packing material was used? ... Bubble Wrap @l& Gel Packs B&!$) Foam Block Paper Other: 

Was sufficient ice used (if appropriate)? ... ... ... , .. ... .. 

Were all boftles sealed in individual plastic bags? .
 

Did all bottles arrive in good condition (unbroken)?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Were all bottles used correct for the requested analyses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..,
 

Were all VOC vials free of air bubbles?
 

Was sufficient amount of sample sent in each bottle? .. .
 

Date VOC Trip Blank was made at ARl...........
 

WasSamp|eSp|itbyAR|:dlAYESDate/Time:-Equipment:-Splitby: 
In/

> 	 A )7 tl 

NA	 NO 

HGd NO 

tr
NO 

NO 

NO 

VES, NO 

6F NO 

@, YES NO 

YFf	 NOry, {dt NO 

@', 

samplesloggedby: 	 o"t"t r-o4J'/! rime:-/F/0
** Notify Project Manager of discrepancies or concems 


Sample lD on Bottle Sample lD on COC Sample ]D on Bottle Sample lD on COC
 

A d di ti o n a I /Vof es, Discrep a n c i es, & Resolutions.' 

By: Date:
 

m*Aii S\&blFs Festot$l6s' Small ) "sm"
*'foffi: 	 l-d mm 
Peabubbles "pb"rt 

,aI r.i
ll fft Large ) "lg"

) 

Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3l2l1Q 

mailto:aor.'@,u


Cooler TemperatureAnalytical Resources, Incorporated 
Analytical Chemists and Consultants@ Compliance Forrn 

Cooler#: 

\ I /,' a. t. .F lel, 

a/- p 5,,';1.t"-!--. 

Te 

Cooler#: T 

Cooler Temperature Compliance Form Version 000 
3/3/09 



sampre rD cross Reference Report ll-3b-[i!t.-"@
INCORPORATED 

ARf Job No: TN81
 
Client: The Boei-ng Company


Project Event:. 025.082.31,1 .001
 
Proiect Name: NBF Soil- Stockpiles -RRSS
 

ARI ARI 
Sanple ID Lab ID LIMS ID Matrix Sample Date,/Tine VESR 

1 arnrI. I\bT -K.t(JJ_A-U ^923]-1 TN81A L]-20907 Soil- 09/23/11, 10:15 09/23/II I2:4O 

Printed 09 / 23 / 11, 



ANALYrtcAt/(4A^ 
RESOURCES \Z 

ORGANICS A}IALYSIS DATA SHEET INCORPORATED 
TPHG by Method N!{TPHG OC Ranarj- \ln. TN81-The Boeing Company 

Prni anl- . NrDE an i 1 craar-^.i.fMatrix: Soil- evvr:yr es -RRSS 
Event: 025.082.311.001 

Data Release Authorized: flaf a Qamnl arl . 09/23/rr
Reported: l0/08/17 Date Received: 09/23/1-L 

Analysis 
ARI ID Client ID Date Basis Range ResuIt 

MB-100411 Method Bl-ank 
rr-20907 

r0/04/Lt 
PID2 

hrrrVL J Gasoline 
HC ]D
Tri f l-uorotol-uene 

< 0.25 u 

9'7 .52 
Bromobenzene 95.32 

TN81A 
17-20901 

NBF-RRSS-A-092311 L0/04/rr 
PID2 

f)rrr
"- J Gasol-ine 

HC ]D
Trif .l-uorotoluene 

< 6.2 u 

ro2e" 
Bromobenzene 99 .2>" 

.,-lrrac rannrl-ad in ma/Vn /nnm\--^^l;-^ rlr 1rr9/ Nv udDUtf lIc vdruEJ rsPU! LYU \PP]IL,/ 

Quantitation on totaf peaks in the gasol-ine range from Tol-uene to Naphthalene.
 

GAS: Indicates the presence of gasoline or weathered gasofine.
 
GRO: Positive resul-t that does not match an identifiable gasol-ine pattern.
 

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.
 



Aisbfi:*@ 
INCORPORATED 

TPHG SOIL ST'RROGATE RECOVERY SIJM}4ARY 

ARI Job: TN81 QC Report No: TN81-The Rna'i na f-nmnrnrr 

Matrix: Soil Pro j ect : NBF Soi.l- Stor.kni 1as -RRS$ 
Event:. 025.082. 311.001 

Client ID BFB TFT B'F3Z TOT OUT 
MB-100411 NA 97 .5e" 95 . 3% 0 
LCS-100411 NA 96. 8? 93.5? 0 
LCSD-100411 NA 99.22 96.22 0 
NBF-RRSS-A-0923L]- NA r02Z 99.22 0 

LCS/MB LTMITS QC LIMTTS 
(BFB) : Bromofl-uorobenzene (70-130) (70-130)
(TFT) : Trifluorotoluene (80-120) ( 66-123)
(BBZ) : Bromobenzene (80-120) ( 62-130) 

T.nn \Trrml-rcr R:ncc : LI-2 0 907 t.o rr-20901 

FORM II TPHG
 

Page 1 for TN81
 



ix3bff:tz@
ORGAI\UCS AIIA],YSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sa:nple ID: LCS-100411 
Page 1 of 1 LAB CONTROL SA}.4PLE 

Lab Sample ID: LCS-100411 QC Report No: TN81-The Boeing Company 
LIMS ID: 1L-2090'7 Project: NBF Soif Stockpiles -RRSS
Matrix: Soif i ,\ Event : 025.082.311. 001\ti\uara Ke-Lease Aucnorrzeo,t v | "/ Date Sampled: NA 
Rennrf prl . 1O /OR /17 Date Received: NAr\uyv! uvs. 

Date Anal-yzed LCS : 1,0 / 04 / LL 0'7 :50 Purge Vol-ume: 5. 0 mL 
LCSD: I0/04111 08:18 

Tnsfrument/Anal vst LCS:. PlD2/MH Sample Amount LCS: 100 mg-dry-wt 
LCSD:. PID2/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

G:sol ine RAndo Hrzdrocarbons 45.6 50. 0 9r.22 46.2 50.0 92.42 1. 3% 

Pannrf onl i n / I'n / nnm \r\YPU! Usu f rf 1rr9/^- \yIJrrL/
^v 

RPD calcuJ-ated using sample cnnr-Fntre1_ i ons ner SW84 6. 

TPHG SuEogate Recovery 

LCS LCSD 
Tri ffuorotoluene 96.8% 99 .2% 
Bromobenzene 93.5% 96.2% 

FORM III 



Aisbfis*@
ORGA}IICS ATiIALYSIS DATA SHEET INCORPORATED 
TOTAI DIESEI, R,A}IGE HYDROCARBONS 

TNIQ'l -'Fha Rnai naNWTPHD by GCIFID QC Report No: f r\uJ uugrlrY vvrtlParly
Page 1 of Dra"i onl- . NBE Soil Stockpiles -RRSS 

rlls ^^----" 
1 !!vjvvu.

Matrix: Soil o25.O82.311.001 
n^+Ud LE ^ Received: 09/23/1,1. 

Data Rel-ease Authorized: 
Reported: 09/26/II 

Extraction Analysis EE\t 
ARI ID Saup1e ID Date Date DL Range Result 

MB-092311 Method B]ank 09/23/1,1, 09/24/1,1, 1.00 Diesel- 5.0 < 5.0 u 
LL-2090'7 HC ID: --- FID4A 1. 0 Motor Oil- 10 <10u 

o-Terphenyl 92 .0e" 

TN81A NBF-RRSS-A-09231,I 09/23/I1, 09/24/71, 1.00 Diese]- 5.4 11 
11-20907 HC rD: DRO/MOTOR OrL FID4A 1.0 Motor Oil 11 24 

o-Terphenyl 82.22 

Reported in mg/kg (ppm) 

EFV-Effective Final Volume in mL. 
DL-Dil-ution of extract prj-or to analysis. 
Rl-Reporting 1imit. 

Diesel- quantitation on total- peaks in the range from C12 to C24. 
Motor Oil quantitation on total- peaks j-n the range from C24 to C38. 
HC ID: DRO/RRO indicates resul-ts of organj-cs or additional hydrocarbons in 
ranses are not identifiab.l-e. 



Arsifisr!@ 
INCORPORI\TED 

TPHD ST'RROGATE RECOVERY ST'MIIARY 

Matrix: SoiL Report No: TN81-The Boeing Company

Prniect: NRF Sni I S1-nnknisvvr:yf I ce -RRSS
rve 

o25.O82.311.001 

Client ID TOT OUT 

092311M8S 92.O2 0 
092311LCS 95.8? 0 
092311LCSD 96.58 0 
NBF_RRSS-A-O 923 1 1 82.22 n 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-TerPhenYl ( s0-1so ) (s0-150) 

Prep Method: SW3546
 
Log Number Range: 11-20907 to 17-20907
 



Aisbfisrb@
ORGANTCS ATiIAIYSIS DATA SHEET INCORPORATED 
NWTPHD by GCIFID Saaple ID: LCS-O92311 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-092311 f)f' Pannr1- Irln. TtrlQ'l Pno i nn -'l'ha .Y f--ompany
LIMS ID: 1l-2Q901 Prniecf. NRF Snil Sfnnkniles -RRSSuvvr;y4r

Matrix: Soil- o25.082.311.001 
Data Refease Authori-zed, K Date Sampled: NA 
Reported: O9/26/1,I ,/! Date Received: NA 

Date Extracted LCS/LCSD: 09/23/7I Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt

Date Analyzed LCS: 09/24/LL 2O:O4 Final- Extract Vol-ume LCS: 1.0 mL 
LCSD: 09/24/L1 20:28 LCSD: 1.0 mL 

Instrument,/Anal-yst LCS : FID4A/AAR Dil-uti-on Factor LCS: 1 . 00 
LCSD: FID4A/AAR LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD 

Diesel 143 150 95.3? \44 l_50 96. 0? O.7Z 

TPHD Surrogate Recovery 

LCS LCSD 
o-Terphenyl 95. 88 96.53 

Resul-ts reported in mg/kg
 
RPD cal-cul-ated using sampl-e concentrations per SW846.
 

FORM III 



TOTAI. DIESEL RANGE IIYDROCARBONS-EXTRACTION REPORT 

ARI Job: TN81 
Matrix: Soil Project: NBF Soil- StockpiJ-es -RRSS
Date Received: 09 /23 /1.7 o25.082.311.001 

Cl-ient .E ].nal Dran 

ARI ID Cl-ient ID Ant Vol- Basi- s 

7I-20 907 -0 9231 1MB1 Method Blank 10.0 g ]. UU ML 09/23/11,
77-20907-092311LCS1 Lab Control- 10.0 g 1. UU ML 09 / 23 /Ir
1"L-20 907 -0 92 3 1 1LCSD1 Lab Control Dup 10.0 g 1.00 mL 09/23/r1,
LL-20901 - TN8 14 NBF-RRSS_A-09231.I 9.23 q 1.00 mL D 09/23/1L 

Basis: D:Dry Weight W:As Received
 
Diesel- Extraction Report
 



ORGAT{TCS AIIAIYSIS DATA SHEET 
PCB by GCIECD Method sw8082 
Page 1 of 1 

T,al-r S:mnl e TD: TN81A 
LIMS ID: 11-20901 
Matrix: Soil ^ Data Rel-ease Authorizedr V t\ Reported: 09/30/lI ' " 
Date Extracted: 09/26/II
Date Anal-yzedt 09/28 /11 15:33 
tnscrumenr./Ana-LVSt : !.;uuS/AAK 
GPC Cl-eanup: No 
Srr-l frrr Cl e:nrrn. YeS 
Acid Cleanup: Yes 
Fl-orisif Cleanup: No 

CAS Number AnaJ.yte 

IZOt+-LI-Z Aroc-Ior 1016 
53469-2I-9 Aroclor 1242 
L2672-29-6 
110 97- 59-1 
LL096-82-5 

Aroc]-or
Aroc]-or
Arocfor 

L248 
L254 
L250 

1LL04-28-2 Arocfor L22L 
1114 1- 16 - 5 Arocfor L232 
31 324-23-5 Aroclor r262 

Pannrf aA 

fixsbfis*@ 
INCORPORATED 

SampJ-e ID: NBF-RRSS-A-092311 
SA}4PLE 

QC Report No: TN81-The Boeing Company
Project: NBF Soil- Stockpiles -RRSS 

025.082.311.001 
Date Sampled: 09/23/11,

Date Received: 09/23/II 

Sample Amount: 13.5 
Finaf Extract Vol-ume: 4.00 

Dil-ution Factor: 5.00 
Silica Gel-: Yes 

Percent Moisture:. 7 ."7% 

n-r'l rrr-r^rl-Y -'J 
mL 

RL Result 

150 150 U 

150 150 U 

150 450 
150 s20 
150 150 U 

150 150 U 

150 150 U 

150 150 U 

i n ttn /1za /nnl-r\FYl \}'/l/pt^Y 

PCB Surrogate Recovery 

Decachl-orobiphenyl 84 .2%
 
Tetrachlorometaxvlene 92 .6eo
 



fi!$fi8rb@
ORGA}ITCS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 SampJ.e TD: MB-O926LL 
Page 1 of 1 METHOD BI.ANK 

lah \amn l6 |rr. wIB-u9z6IL QC Report No: TN81-The Boeing Company
LIMS ID: 1I-20907 Project: NBF SoiL Stockpiles -RRSS
Matrix: Soil- 1 025.082.311.001 
Dara Rel-ease Authori zed, V t ) Date Sampled: NA 
Reported:.09/30/II Date Received: NA 

Date Extracted:. 09/26/lI Sample Amount: I2.0 g 
Date Anal-yzed: 09/28/II I4:L1 Final- Extract Vo]ume: 4.00 mL 
Instrument/Anaf yst : ECD5/AAR Dilution Factor: 1.00 
GPC Cleanup: No Silica Gef: No 
Suf f ur C-leanup : Yes 
Acid Cleanup: Yes Percent Moi-sture: NA 
Fforisil- Cleanup: No 

CAS Nunber Analyte Rt Result 

726'7 4-Il-2 Arocl-or 1016 33 <33u
53469-2]-- 9 Arocfor 1242 33 <33u
7261 2-29-6 Aroc.l-or 1248 33 <33u
1"1097 -69- 1 Arocl-or r254 33 <33u 
L1-096-82- 5 Aroclor 1"260 33 <33U 
1LL04-28-2 Arocfor L221" 33 <33U
1114 1-1 6-5 Aroclor r232 33 <33u
37324-23-5 Aroclor 1262 33 <33u 

Pannrl- arl i r tta /lza
t-rY / r\Y lnnl-r\\ yYp t 

PCB Sumogate Recovery 

De ca ch l- orobipheny I 
Tet ra chl-oromet axyl ene 

66 .2e" 
78.5% 

FORM I 



I 
ris:ff:rb@ 
INGORPORATED 

sw8082/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUMr'lARy 

na pah^rf T\T^. ha Rnai nn /-amnrn"Matrix: Soil yv r\Eyv! 'llrlQ 1 -"ff rrs uvsrlf v uurLrPatry 
Pro-i cr-f : NRF Soi I Sf nnl<ni LeS -RRSS 

025.082.311.001 

DCBP DCBP TCI,DC TCIO(
 
Client fD 8 REC LCL-UCL T REC LCL-UCL TOT OUT
 

MB-092611 66.2eo 5I-II2 78.5% 46-III 0 
LCS-O 926II '7 0 .jeo 57-172 83 .22 46-717 0 
LCSD-0 926LI 69.2e" 5I-I1,2 80.8% 46-11,I 0 
NBF-RRSS- A-O923IT 84.22 42-L21 92.62 50-114 0 

Mj-crowave (MARS) Control- Limits PCBSMI 
Prep Method: SW3546 

Log Number Range: 1L-20901 to II-2090'7 

FORM-II SW8O82 



AXsbfi8tZ@
ORGA}ITCS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 Sanp1e ID: LCS-092511 

LCS/LCSD 

Lab Sample ID: LCS-092611 QC Report No: TN81-The Boeing Company
LIMS ID: II-2090'7 Project: NBF Soi.l- Stockpiles -RRSS
Matrix: Soil 025.082.311.001 
Data Release Authorized: \ ii'l Dafe Samnlecl: NA 
I\YPVILEU. "ro/?i/11PannrraA. VJl JVl Lr VJ 

' ./) Date Recelved: NA 

Date Extracted LCS/LCSD: 09/26/1,I Sample Amount LCS: 12. O g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Anal-yzed LCS : 09 / 28 / I1 14 :36 Final Extract Vol-ume LCS: 4.0O mL 
LCSD: 09/28/II 14:55 LCSD: 4.00 mL 

Instrument/Anal-yst LCS : ECD5/AAR Di]ution Factor LCS: 1.00 
LCSD: ECD5/AAR LCSD: 1.00 

GPC CJ-eanup: No br_L]-ca Ge.r: No 
Sul-fur Cleanup: Yes 
Acid Cfeanup: Yes Percent Moisture: NA 
Florisi l Cleenrrn: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocfor 1016 130 167 '7'7.82 131 L6't 18.42 0. BZ
 
Aroclor 1260 96.0 167 57.5% 95 .6 L6'7 51 .22 0 .42
 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 70.0% 69.22 
Te t rachl-o rome t axyl ene 83.22 80. B% 

Resrrliq rcnn11-cd in Vs/ks (ppb)
 
RPD cafcufated using sampl-e concentrations per SW846
 



INORGA}iIICS AI{AJ,YSIS DATA SHEET 
TOTAI METALS 
Page 1 of 1 

Lab Sample fD: TN81A 
LIMS ID: 1L-209O] 
Matr j-x: Soil- f/\ IData ReLease Authorized: llfir'
Reported: 09/29/II \ ; 

lt 

Percent Tota] Solids: 91.7* 

Prep Prep Analysis Arral-ysis 
l4eth Date l'lethod Date 

3050B 09/26/1-r 6010B 09/28/1.1 
3050B 09/26/1r 6 010B 09/28/1.1 
3050B 09/26/Lr 6 0108 09 /28 /17 
3050B 09/26/11 6 010B 09/28/1.1 
CLP 09/26/rr '7 47LA 09/26/1.1 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

firsiffirb@ 
INCORPORATED 

Sample ID : NBF-RRSS-A-092311
 
SAI'IPLE
 

Af- Panarf ]rln . TlrlR'l llna i nc (l-Tha : -ompany
Proi er:f : NRF Sni I Stnckni I eS -RRSSLvvrrts+4 

o25.082.311.001 
Date Sampled: 09/23/11'

Date Received: 09/23/1,1, 

CAS Number Analyte RL nslkg-dry 

7440-38-2 Arsenic 5 10 

7 440-43-9 Cadmium 0.2 o.2 
7440-47-3 Ctrromium nq 13. 1 

7439-92-t Lead z 15 

7 439-97 -6 Mercury 0.02 o.92 

FORM-I
 



AlsbfiS?b@ 
INCORPORATED 

INORGAIiIICS AI.IAIYSIS DATA SHEET 
TOTAI METAIS Sample ID: MEIHOD BLAI{K 
Page 1 of 1 

Lab Sample ID: TN81MB QC Report No: TN81-The Boeing Company 
LIMS ID: 11-20907 ] ! vJ ePrnicnl- : NPF Sni I Stnr-kni 
Matrix: Soif AhJ, 

! vv 

o25.082.311.001 
I eS -RRSS 

Data Re1ease AuthorizeOif \A Date Sampled: NA 
/Reported: 09/29/1'1 '\ Date Received: NA 

Percent Total Sol-ids: NA 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Anal-yte RL nglkg-dry A 

09/28/17 '7440-38-2 U30508 09/26/11 60108 Arsenic 5 5 
U30508 09/26/7L 60108 O9/28/II 7440-43-9 Cadmium 0.2 0.2 

30508 09/26/17 60108 09/28/17 1 440-47-3 Chromium 0.5 0.5 U 

30508 09/26/71 60108 09/28/1'1' '7 439-92-L Lead 2 2 U 

CLP 09/26/LL 741LA 09/26/1'1' 7439-97-6 Mercury 0.02 O.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limj-t 

FORM-I
 



rxslfi:rb@ 
INCORPORATED 

INORGAIiIICS AI'IAIYS IS DATA SHEET 
TOTAL METAI,S Samp]-e ID: LAB CONTROL 
Paqe 1 of 1 

Lab Sample ID: TNS1LCS QC Report No: TN81-The Boeing Company 
LIMS ID: II-209O7 Project: NBF Soil StockPiles -RRSS 
Matrix: Soil- o25.082.311.001 
Data Release Authorized: Date Sampled: NA 
Reported: 09/29/LL Date Received: NA 

BI,ANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery o 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 

60108 
6010B 
60108 
60108 
7 471.,A 

201 
/o o 

54.2 
L99 

0.53 

200 
s0.0 
50.0 

200 
0.50 

100? 
99.8? 

100? 
99.5? 

10 6? 

Reported in mglkg-dry 

N-Control l-imit not met 
NA-Not Applj-cable, Analyte Not 
Control- Limi-ts: 80-1208 

Spiked 

FORM-VII
 



J/ F- 	Analyti cal Resou rces, I n co r po rated 
Analytical Chemists and Consultants -aU 

October 20,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST
 
ARI Job: TP85
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted three soil samples 
in good condition on October 4, 201I . One cooler was received with a temperature of 5.7'C. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

Client Services Manager 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200 0 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Analytical Resources, Incorporated Gooler Receipt FormAnalytical Chemists and Consultants 

ARI Clrent: bOlsdlProject Name: Ns? _ fcRss 
COC No(s)' Dehvered by: Fed-Ex ues p@and Dehvered Other 

Assigned ARI Job No. AQ K9 Trackrng No NA 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outsrde of to cooler? 

Were custody papers Included wrth the cooler? 

Were custody papers properly filled out (ink, signed, etc.) . . . . 

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemrstry)... ... 5,7 

t=-->w
@
@ 

NO 

NO 

NO 

lf cooler temperature is out of compliance fill out form 00070F Temp Gun lD#: 

Cooler Accepted by Ji{ o"t"' tO/,//it rme. B,'/? 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank rncluded in the cooler? 
,?\ 

YEs qy?\ 

What kind of packing material was used? ... Bubble Wrap Wf ) Gel Packs FaSSig, Foam Block Paper Other:_\-/ \_-
Was sufficient ice used (if appropriate)? ............... .. NA NO 

Were all bottles sealed in indivrdual plastic bags? NO 

Drd all bottles arrive in good conditron (unbroken)? NO 

Were all bottle labels complete and legible? NO 

Did the number of contarners hsted on COC match with the number of contarners received? NO 

Did all bottle labels and tags agree with custody papers? NO 

Were all bottles used conect for the requested analyses? NO 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) .. YES NOcl

Were all VOC vials free of arr bubbles? N8/ YEQ NO 

Was sufficient amount of sample sent in each bottle? .. NOG9
 
Date VOC Trip Blank was made at ARl............
 @
 
Was Sample Split byARl , YES Date/Time: Equipment: Split by:@ 

samplesLossed or, f I ort"' /a- ?l- [ \ Time: t3 55 
n Notify Project Manager of discrepancies or concems n 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Resoluffons; 

BV Date 

ni$ Ak Br$Ues Feah$bl€s' Small ) "sm"*,turn 2-4 mm > 4 mrri 
Peabubbles ) "pb"

a 

I r':1. *ft Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2110 

li 



Sampre rD Cross Reference Report #sbfi$b@ 
INCORPORATEO 

ARI Job No: TPB5
 
Client: The Boeing Company


Project Event : 025.082.3I1.001
 
Project Name: NBF-LTST
 

ARI ARI 
Sanp1e ID Lab ID LIMSI ID l4atrix Sauple Date,/Tine VTSR 

1. NBF-RRSS-A-100311 TP85A 17-22209 SoiI 1.0/03/71 75t20 10/04111 13:35 
2. NBF-RRSS-B-100311 TP85B 1.1.-22210 SoiI l0/03/7I 15:30 1,0/04111 13:35 
3. NBF-RRSS-C-100311 TP85c Il-2221I SoiL l0/03/7I 10:40 1,0/O4l11 13:35 

Printed 1,0/04/1,1, 



ANALYT|CALA 
RESOURGES \Z 

ORGAI.TICS N{ALYSIS DATA SHEET INCORPORATED 
PCB bV @,/E@ t'lethod Sw8082 Sample ID : NBF-RRSS-A-100311 
Paqe 1 of 1 SAMPI,E 

Lab Sample ID: TP85A QC Report No: TP85-The Boeing Company
LIMS IDz I1-222O9 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Rel-ease Authori-zed: Date Sampled: I0/03/L1
Reportedz 1,O/20/11 Date Received: 1,0/04/II 

Date Extracted: I0/1,2/17 Sample Amount: 13.1 g-dry-wt
Date Anal-yzed: L0/79/11. 2O226 Final- Extract Vol-ume: 4.00 nL 
Instrument/AnaIyst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: 7.72 
Fl-orisil- Cleanup: No 

CAS Nuober Analyte Result 

L267 4-LL-2 Arocl-or 1016 30 30u 
53469-2).-9 Aroclor 1242 30 30u 
12612-29-6 Arocl-or L248 46 46Y 
11097-69-1 Aroclor 1254 30 65 
11096-82-5 Arocl-or 1260 30 30u
1]-L04-28-2 Aroclor I22I 30 ?n rr 

2 n rl1114 1- 16- 5 Aroclox 1232 30 
31 324-23-5 Aroclor 1262 5U ?n rr 

Reported in pglkg (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 62.O2
 
T et ra chl o romet axvl- ene 68.88
 

FORM I 



ANALYTICALlJA 
RESOURCESI\!Z 

ORGA}IICS ANAIYSIS DATA SHEET INCORPORATE-' 
PCB by GCIECD t'lethod Sw8082 Sample ID: NBF-RRSS-B-100311 
Page 1 of 1 SAI'IPLE 

Lab Sample ID: TP858 QC Report No: TP85-The Boeing Company 
LIMS ID: 1,I-22210 Project: NBF-LTST 
Matrix: SoiI ,4 025.082.311.001 
Data Rel-ease Authorized.z .//0 Date Sampled: I0/03/1,1, 
Report ed : 1.0 / 20 / 1,1 Date Received: 1.0/04/]-1. 

Date Extracted: I0/L2/1'J. Sample Amount: L2.3 g-dry-wt 
Date Anal-yzed: 10/19/1.1. 20: 45 FinaL Extract Vofume: 4.00 mL 
Instrument,/Analyst : ECD5/JGR Dilution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: L2.8Z 
Fl-orisil- CLeanup: No 

CAS Nunber AnaJ.yte RL Result 

).2614-1-L-2
53469-2I-9 
1261 2-29-6 
11097-69-1 
11096-82-5 
rlro4-28-2 
11141-16-5 
31 324-23-5 

Arocl-or 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Arocl-or 1260 
Aroclor L221 
Aroclox L232 
Aroclor 1262 

33 
33 
33 
33 
33 
33 
33 
33 

33 
33 
33 
35 
33 
33 
33 
33 

U 

U 
U 

rf 

U 

U 

U 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl
Tetrachl-orometaxvlene 

61.5? 
11 .22 

FORl.t I 



ANALYTI6AL A 
RESOURCESV 

ORGAI{ICS ATiIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method Sr,I8082 Sanple ID: NBF-RRSS-C-100311 
Page 1 of 1 SAIVIPLE 

Lab SampJ-e ID: TP85C QC Report No: TP85-The Boej-ng Company 
LIMS ID: II-222Ll Proj ect: NBF-LTST 
Matrix: Soil- o25.082.311.001 
Data Release Authorized: Date Sampled: I0/03/1.1.,f
Reported: 70 / 20 / 1,1, Date Received: l0/04/11, 

Date Extracted: l0/12/L1.
Date Analyzed: I0/19/L1 2L204 
Instrument/Anal-yst : ECD5/JGR 
GPC Cleanup: No 
Suffur Cleanup: Yes 
Acid Cleanup: Yes 
Fl-orisil Cleanup: No 

CAS Nunber 

'1.26't 4-I1-2 
53469-27-9 
1"26'7 2-29-6 
11097-69-1 
1L096-82-5 
L1L04-28-2 
rl-l-4r-l_o-J 
31 324-23-5 

AnaJ.yte 

Arocl-or 1016 
Arocl-or '1,242 

Arocl-or 1248 
Aroclor 1254 
Aroclor 1260 
Arocl-or 1221 
ArocLor 1,232
Aroclor 1262 

Sample Amount: 1-2.4 g-dry-wt
Fina] Extract Vol-ume: 4.00 mL 

Dilution Factor: 1.00 
SiIica Gef: No 

Percent Moisturez 23.22 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
T et ra chl- oromet axvl ene 

RL Reeult 

3Z <32u
3Z <32u
5Z <32u
5Z <32u
5Z <32V
32 <32U
JZ <32U
32 <32V 

54.5? 
6'7 .22 

FORM I 



irs5fisrb@
ORGAITICS AI.IAIYSIS DATA SHEET INCORPOR/\TED 
PCB by GCIECD ldethod SW8082 Sample ID: MB-101211 
Page 1 of 1 METHOD BIJA}IK 

Lab Samp1e ID: MB-101211 QC Report No: TP85-The Boeing Company
LIMS IDz Ll-22209 Project: NBF-LTST 
Matrix: Soil- Z 025.082.311.001 
Data Re]ease Authorized: f Date Sampled: NA 
Reported: L0/20/L7 Date Recei-ved: NA 

Date Extracted:. 1,0 /1,2/1,1, Sample Amount: l2.O g 
Date Anai-yzed: 1.0/1.9/1.1. 1.6202 Final- Extract Vol-ume: 4.00 nL 
Instrument,/Anal-yst : ECD5 /.IGR DiLution Factor: 1.00 
GPC CJ-eanup: No Sil-ica Gel-: No 
SuLfur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
FlorislL Cleanup: No 

CAS Nuuber AnaJ.yte Result 

L261 4-II-2 Aroc]or 1016 33 <33u
53469-2r-9 Aroc]-or 1242 33 <33u
12672-29-6 Arocl-or 124 8 33 <33u 
1L091 -69-t Aroc]or 1254 33 <33U
LL096-82-5 Aroc]or 1260 33 <33u 
1]-]-04-28-2 Aroclor L221 33 <33U 
1114 1- 1 6- 5 Arocl-or 'L232 33 <33U
37 324-23-5 Aroclor t262 33 <33U 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 16.82 
T et ra chl- orome t axyl ene 80.5? 

FORM I 



AX3iffSrb@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT ST'RROGATE RECOVERY STJMLIARY 

Matrj-x: Soil- QC Report No: TP85-The Boeing Company 
Proj ect: NBF-LTST 

025.082.311.001 

DCBP DCBP TCI'O( TCTO(
CLient ID t REC LCL-UCL I REC LCL-UCL TOT OUT 

MB-101211 
LCS-101211 
LCSD-101211 

76.88 
17.52 
17.22 

5L-]-12
5L-1L2 
5I-L72 

80.58 
86.08 
17.22 

46-111 
46-111 
46-111 

0 
0 
0 

NBF-RRSS-A-100311 62.02 42-L21 68.88 50-114 0 
NBF-RRSS-B-1 OO31 1 61.5? 42-127 77 .22 50-114 0 
NBF-RRSS-C-1 0031 1 54.5t 42-127 67 .22 s0-114 0 

Microwave (MARS) Control- Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range z 1L-22209 to LI-222II
 

FORI'-rr sw8082 
Praa 1 f nr 'TPR 5 



ANALYTICALI'D^ 
RESOURCESNT 

ORGAI{ICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD l{ethod SW8082 Sanple ID: LCS-101211 
Page 1of1 LCS/LCSD 

Lab Sample fD: LCS-101211 QC Report No: TP85-The Boeing Company 
LIMS ID: II-222O9 Project: NBF-LTST 
Matrix: SoiI 025.082.311.001-4Data Release Authorized:,Z Date Sampled: NA 
Reported: 1,0/20/Il ate Received: NA 

Date Extracted LCS/LCSD: I0/I2/II Sample Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt 

Date Analyzed LCS: 70/I9/I1, 16;2), Finaf Extract Volurne LCS: 4.00 mL 
LCSD: 1,0/1,9/11, 1,6:40 LCSD: 4.00 mL 

fnstrument/Analyst LCS: ECDs/JGR Dilution Factor LCS: 1.00 
LCSD: ECDS/JGR LCSD: 1.00 

GPC Cleanup: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes 
ELorisif Cleanup: No 

Silica Gel-: No 

Percent Moisture: NA 

Analyte 
Spike LCS Spike LCSD 

LCg Added-LCS R€covery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 
Aroclor 1260 

135
139 

r6't 
t67 

80.81
83.2t 

L22
143 

t67 
167 

?3.1t 
85. 6t 

10. 1t 
2.82 

PCB Surrogate Recover1r 

LCS LCSD 
DecachlorobiphenyJ- 77.52 17.22 
Tetrachl-orometaxylene 86.0t 77.22 

Results reported in pglkg (ppb) 
RPD cafcul-ated using sample concentrations per SW846. 

FORM III 



ANALYTTCAT@ 
RESOURCESTlZ 

ORGA}TICS AI{AIYSIS DATA SHEET INCORPORATED 
TOTAL DIESEL R.A}IGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TP85-The Boeing Company
Page 1 of 1 Project: NBF-LTST
Matrix: Soil- 025.082.311.001 

Date Received: 10/04/II 

Data Rel-ease Authori-zed: ,r/
Reported: 1.0/1.1/II 

Extraction Arralysia EE\r 
ARI ID Sample ID Date Date DL Range Result 

qnMB-101111 Method Bl-ank 1.0/rt/1.r 1.0/1.4/tr 1.00 Diesel- < 5.0 u
LL-22209 HC ID: --- FID4A 1.0 Motor Oil- 10 < 10 u 

o-Terphenyl 10 9? 

TP85A NBF-RRSS-A-100311 10/11./1,1. 1.0/1.4/tt 1.00 DieseI 5.3 5.5
LL-22209 HC ID: DRO/I@TOR OIL FID4A 1.0 Motor OiI 11 16 

n-tlarnhanrr'l 103 ? 

TP858 NBF-RRSS_B-100311 LO/1.1./17 I0/14/1.I 1.00 DieseI 5.6 5.8
tL-22210 HC rD: DRO/MOTOR OrL F]D4A 1.0 l4otor Oi]. 11 L2 

o-Terphenyl 89.6? 

Tp85C NBF-RRSS-C-100311 r0/),1,/tI r0/15/Lt 1.00 Dieeel- 5.5 11
II-22211 HC ]D: DRO/MOTOR OIL FID4A 1.0 Motor Oi]. 13 20 

o-TerphenyJ- 83.4? 

Reported in mglkg (ppm) 

EFV-Effective Fina] VoLume in mL.
 
DL-Dil-ution of extract prior to analysis.

Rl-Reporting 1imit. 

Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oi1 quantitation on total- peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates results of organics or additional- hydrocarbons in
 
ranqes are not identifi-abfe. 

FOR!! I
 



Aisifinb@
ORGAI.IICS AT.IAIYSIS DATA SHEET INCORPORATED 
NWTPHD by GCIFID Sample ID: LCS-101111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-101111 QC Report No: TP85-The Boeing Company
LIMS ID: 7L-22209 Proj ect: NBF-LTST
Matrix: Soil- /7) 025.082.311.001 
Data Rel-ease Authorized Date Sampled: NA,l/Reported:. L0/\1 /II Date Received: NA 

Date Extracted LCS/LCSD z 1,0/1,1,/1,1 Samp]e Amount LCS: 10.0 g-dry-wt
LCSD: 10.0 g-dry-wt

Date Anal-yzed LCSz 1,0/I4/I1 2222'7 Final Extract Volume LCS: 1.0 mL 
LCSD: \0 / 1.4 / 1.1. 22 

= 
51 LCSD: 1 . 0 mL 

Instrument/Analyst LCS: FID4A/MS Dil-ution Factor LCS: 1.00 
LCSD: EID4A/MS LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCs Added-IrCS R€covery LCSD Added-LCSD R€covery RPD 

Di-ese1 148 150 98.7t 150 150 100* 1.3t 

TPHD Surrogate Recoverl 

LCS LCSD 
o-Terphenyl 1058 1068 

Resul-ts reported in mglkg
 
RPD cal-cul-ated usi-ng sample concentrations per SW846.
 

FORM III 



Matri-x: Soi-L 

(oTER) o-Terphenyl 

TPI{D SI'RROGATE RECOVERY SUMIIARY 

Ponnrt Nln. 'l'DQ 6-Tho Rnai nnv l-nnr--...PanY
Proj ect: 	 NBF-LTST 

025.O82.311.001 

Client fD	 TOT OUT 

n 

101111LCS 105? 
101111MBS	 10 93 

n 

1O1111LCSD t-06B n 

NBF-RRSS-A-100311 1038 n 
nNBF-RRSS-B-10031 1	 89.68 
nNBF-RRSS-C-10031 1	 83.48 

LCS/MB LrMrrS QC LIMITS 

( s0-1s0 ) (s0-1s0) 

Prep Method: SW3546 
Log Number Range: lI-22209 to 1,1-22211 

FORI'-II TPTID 
Page 1 for TP85 

fixsiffsrb@ 
INCORPORATED 



fiis5ffSr!@ 
INCORPORATED 

TOTAI DIESEL R,A}IGE HYDROCARBONS-EXTR,ACTION REPORT 

Matrix: SoiI 
Date Recei-ved: 10/04/1.1 

ARI ]D 

L1-22209-101111MB1 
LL-22209-10111lLCS1 
LL-22209-101111LCSD1 
LI-22209-TP8 5A 
LI-222IO-TP8 5B 
LL-222 11-TP8 5C 

ARI Job: 
Prni er.f : 

Client ID 

Method Bl-ank 
Lab Control-
Lab Control Dup 
NBF-RRSS-A-1 OO31 1 

NBF-RRSS-B-100311 
NBF-RRSS-C- 1 O O 3 1 1 

TP85 
NRF -T.T$f 
o25.082.311.001 

Cl-i-ent Fi-nal-
Amt Vol- Basis 

1O 
1n 

A 
n 

n 

^ 
1.00 mL 
1.00 mL 

1n n ^ 1.00 mL 
1.00 mL D 

1.00 mL D 

1.00 mL D 

Dran 

Date 

ro /77/71 
r0 / 1.1/ 17 
r0/LL/1"r 
L0/L)-/L1. 
1.0/1.1./1.7
ro/rr/Lt 

Basis: D:Dry Weight W:As Received
 
Diesel Extraction Repott
 



ANALYTICALA
RE$ifi;E6\ry

ORGAI.IICS AITALYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG TP8 5-The F,aai nn f-nmn:nrr 

.Matrix: Soil	 Dra-i oaf NBF-LTST 
Event: 025.082. 311.001 

Data Refease Authorized: L0/03/rrF\:f o Qrmnl arl ."frurirlRenortedl. 1O/12/II	 Date Received: r0/04/rr 

Anal-ysis
ARI ID Client ID Date Basis Range Resu1t 

MB-100611 Method Blank L0/06/LL Dry Gasofine < 5.0 
LL-22209 PID2 HC ID 

Trifl-uorotoluene 92.02 
Bromobenzene 95.02 

TP8 5A NBF-RRSS-A-100311 L0/06/LL Dry	 Gasoline < 6.2 
rr-22209 PID2	 HC ]D

Trif luorotoluene 86 .'7 % 

Bromobenzene 89.22 

F)rrzTP8 58 NBF-RRSS_B-10031 1 70/06/LL f Gasofine < 1.I 
1L-222L0 PID2 

"-

HC ID 
Trifl-uorotol-uene 90.12 
Bromobenzene 92.52 

TP8 5C NBF-RRSS-C-100311 1.0/06/17 Dry	 Gasol-ine < 9. 0 
LL-222LL PID2	 HC ]D

Trifl-uorotol-uene 119% 
Bromobenzene 1,232 

Gasoline values reported in mglkg (ppm) 

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene. 

GAS: Indicates the presence of gasoline or weathered qasol-ine.
 
GRO: Positive resuJ-t that does not match an identifiabl-e gasoline pattern.
 

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICAL A 
RESOURCESV 
INCORPORATED 

TPHG SOIL SI'RROGATE RECOVERY SIJMT'4ARY 

ARI Job: TP85 QC Report No: TP85-The Boeing Company
Matrix: Soil- Project: NBF-LTST 

Event : 025.082.311. 001 

Client ID BE:B TFT BBZ TOT OUT 
MB-100611 NA 92.02 95.0% 0 
LCS-100611 NA t02Z 101? 0 
LCSD-100611 NA 10 4 ? 1"022 0 
NBF-RRSS-A-100311 NA 86.12 89.22 0 
NBF-RRSS-B-100311 NA 90.'7e" 92.52 0 
NBF-RRSS-C-100311 NA LL9e" r23Z 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofl-uorobenzene (70-130) 70-130 )


(TFT) : Trifluorotoluene (80-120) 66-r23)

(BBZ) : Bromobenzene (80-120) 62-130)
 

Loq Number Ranqe: LL-22209 to II-222I1 

FORM II TPHG 

vada I in r 't PX5 



ANALYTICAL A 
RESOURCESV 

ORGAI.IICS AI{AIYSIS DATA SI{EET INCORPORATED 
TPHG by Method NW:IPHG Sample ID: LCS-100511 
Page 1 of 1 LAB CONTROL SAI4PLE 

Lab Sample ID: LCS-100611 QC Report No: TP85-The Boeing Company 
LIMS ID:. II-22209 Project: NBF-LTST 
Matri-x: Soil- Event: 025.082.311.001 
Data Release AuthorizeA:$lV Date Sampled: NA 
Rcnnrtcd' 1O/12 /II Date Received: NA 

Date Anafyzed LCSl. I0/06/11 08:07 Purge Vo1ume: 5.0 mL 
LCSD: 1,0/06/17 08:35 

fnstrument/Analyst LCS: PID2/MH Sample Amount LCS: 100 mg-dry-wt 
LCSD: PID2/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recowery RPD 

Gasofine Range Hydrocarbons 50. 6 50. 0 101? 51. 0 50. 0 IO2Z 0. B% 

Reported in mglkg (ppm) 

RPD cafcul-ated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Trif l-uorotoluene L02e" 10 4 ? 
Bromobenzene 101? t02z 

FORM III 



ANALYT'oILS@ 

ftl"3Jff^"r=" 
INORGA}IICS AbIAIYSIS DATA SIIEET 
TOTAI. METALS Sample ID : NBF-RRSS-A-100311 
Paqe 1 of 1 SAI'!PLE 

Lab Sample ID: TP85A OC Report No: TP85-The Boeing Company 
LIMS ID : 1,1,-22209 a r /' Pro j ect : NBF-LTST
Matrix: soit- 025.082.311.001fi f Data Rel-ease Authorized: [/ lf Date Sampled: l0/03/II
Reported:1.0/12/It Date Received: 10/04/77\,i 
Percent Total Sofids: 91.88 

Prep Prep Arralysis Analysis
Meth Date Method Date CAS Nuober Analyte RL ng/kg-dry A 

30508 1.0/06/11 6010B 70/1I/I1, 7440-38-2 Arsenic 5 5 U 

3050B t0/O6/1.1. 60108 1,0/L1./1,1. 7 440-43-9 Cadmium O.2 0.2 U 

30508 1.0/06/11 60108 ]-0/11/11, 7440-47-3 Chromium 0.5 L2.9 
30508 10/06/11. 60108 1,0/1,1./11 7439-92-l Lead 2 4 
CLP 1.0/06/1.1. 7471A l0/1,O/11, 1439-9'l-6 Mercurv O.02 0.O2 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



INORGAIiIICS A}iIATYSIS DATA SHEET 
TOTAL METAI'S 
Page 1 of 1 

Lab Sample ID: TP858 
LIMS ID: II-222L0 
Matrix: SoiI 
Data Release Authorized 
Reported: I0/12/1,1. 

Percent Total- SoIids: 85.7t 

Prep Prep Analysis Analysis 
Meth Date Method Date 

30s0B L0/06/11 60108 1.0/tr/1.1 
3050B r0/06/7r 6010B 1,0/1.1./]-1. 
3050B r0 /06/11 6010B L0 /]L/1L
3050B r0/06/1.r 6010B ro/1,r/tl. 
CLP 1.O/06/1,1 1 41IA 1.0/r0/r1. 

U-Analyte undetected at given RL 
RL-Reporting Limit 

ANALYTICAL A 
RESOURCESV 
INGORPORATED 

Sanple ID: NBF-RRSS-B-100311 
SA!!PI,E 

QC Report No: TP85-The Boeing Company
Project: NBF-LTST 

025.082.311.001 
Date Sampled: I0/03/11.

Date Received: 1,0/04/]-1, 

CAS Nunber Analyte uglkg-drl' 

7 440-38-2 Arsenic 5 7 

7 440-43-9 Cadniun u-z 0.3 
7440-47-3 Chromium nq L4.2 
7439-92-t Lead 2 9 

7439-97-6 !'iercuzy o.02 0. 05 

FORM-I 



INORGATiIICS ATiIALYSIS DATA SHEET 
TOTAL METAIS 
Page 1 of 1 

Lab SampJ-e ID: TP85C 
LIMS ID: !7-22211 
Matrix: Soil- xA /

) 

Data ReLease Autho rizeallfi 
Reported : t0 / 12 / II Vry

t/ 

Percent Tota] Sol-ids : IIYZZ 

Prep Prep Analysis Analysis 
Meth Date Method Date 

30508 r0/06/1r 6010B ro /71 / 11 
3050B r0/06/1r 6010B L0/1.r/1.1. 
3050B ro/06/Lr 6010B L0/rr/r1. 
3050B 70/06/1.r 6010B 1.0 /77 /7r 
CLP r0/06/11 141IA I0 /70 /1,r 

U-Analyte undetected at given RL 
RL-Reporting Li-mit 

ANALYTICAL 6 
RESOURCES \Y 
INCORPORATED 

Sanple ID : NBF-RRSS-C-100311 
SAIVIPI,E 

QC Report No: TP85-The Boeing Company
Project: NBF-LTST 

025 .082. 31 1 . 001 
Date Sampled: I0/03/II

Date Received: I0/04/II 

CAS Nunber Arralyte ngt/kgt-dlal o 

7 440-38-2 
7440-43-9 
7 440-47 -3 
7 439-92-L 
7 439-97 -6 

Arsenic 
Cadniun 
Chromium 
Lead 
l'!ercury 

6 

u-z 
0.6 

z 

U.UZ 

I 
0.3 

15.7 
31 

0. 11 

FOR}I-I
 



fi:$ils*@ 
INCORPORATED 

INORGAIiIICS ATiIAI.YSIS DATA SHEET 
TOTAI METAIS Sample ID: METHOD BLAIIK 
Page 1 of 1 

Lab SampJ-e ID: TP85MB QC Report No: TP85-The Boeing Company 
LIMS ID: II-22209 Project: NBF-LTST^ Matrix: Soil- tlxti

n 

025.082.311.001 
Data Rel-ease Authorizedlf lY Date Sampled: NA 
Reported: t0/12/It Date Recei-ved: NAY/ 
Percent Total SoLids: NA 

Prep Prep Anal.ysis Analysis 
f'teth Date l{ethod Date CAS Nr:nber Analyte RL ng/kg-dry A 

30508 L0/06/11 60108 10/11,/L1- 1 440-38-2 Arsenic 5 5 U 

30508 10/06/1,1 60108 1,0/1,1,/1,1 1440-43-9 Cadmium 0.2 0.2 U 

30508 1,0/06/1,1 60108 1,0/11,/1,1 1440-41-3 Chromium 0.5 0.5 U 

3050B 1,0/06/11 60108 I0/|I/7I 1439-92-1 Lead 2 2 U 

CLP 10/06/11 1411,A I0/1,0/1,1, 7439-97-6 Mercurv 0.02 0.02 U 

U-Ana1yte undetected at gj-ven RL 
Rl-Reporting Limit 

FORM-I 



firstfisrb@ 
INCORPORATED 

INORGA}IICS A}IAIYSIS DATA SHEET 
TOTAI METALS Sauple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: TPS5LCS QC Report No: TP85-The Boeing Company
LIMS ID z LI-22209 Project: NBF-LTST 
Matrix: Soif fA i 025.082.311.001 
Data ReLease Authorized llIX Date Sampled: NA 
Reported: L0/12/1.1, n Date Received: NA

\J 

BLAl.lK SprKE QUAIITY CONTROL REPORT 

Arralysis Spike Spike t 
Analyte Method Found Added Recovery a 

Arsenic 6010B zr4 200 107? 
Cadnium 6 010B 55.6 50.0 111? 
Chromium 6 010B EA A 50.0 10 9t 
Lead 60108 210 200 105t 
Mornrrrrr 14'7LA 0.50 0.50 100? 

Reported in mglkg-dry 

N-Control- fimit not met 
NA-Not ApplicabJ-e, Analyte Not Spiked
Control Limits: 80-120? 

FOR}I-VII
 



Jl E Analytical Resources, lncorporated 
Analytical Chemists and Consultants

aU 

October 28,2011 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025082.311.001
 
ARI Job: TS21
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on October 14,201I . One cooler was received with a temperature of 5.3"C. 

The samples were analyzedfor PCBs, Total Metals, NWTPH-Gx and NWTPH-Dx, as requested on 
the COC. 

There were no inegularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely, 

Client Services Manaser 
(206) 69s-62rr 
kellyb@arilabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,N4/51W-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Sanp1e rD Cross Reference Report A:35ff:ib(D
INGORPORATED 

ARI Job No: TS21
 
Client: The Boeing Company


Project Event : 025.082.3I1. 001
 
Project Name: NBF-LTST
 

ARI ARI 
Samp1e ID Lab ID LIMII ID Matrix Sauple Date/TiDe VISR 

r-. NB!-KKss-A-101411 Ts21A 11-23580 Soil 10/I4l11 11:00 I0/74/II L2:40 

Printed IO/L4/II 



Analytical Resources, IncorporatedftA 	 Cooler Receipt FormAnalytical Chemists and Consultants1t 

N s{ LTsr
ARI Client:	 Project Name 

Detrvered by' Fed-Ex ups co, rcffififfio- ether.\_-- -_-_-
Trackrng No' 

Preliminary Exam ination Phase: 

Were intact, properly srgned and dated custody seals attached to the outstde of to cooler?	 YES @ 
Were custody papers rncluded with the cooler? @No
 
Were custody papers properly filled out (ink, signed, etc.) .. ...
 @No 
Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemrstry). .. .. 

lf cooler temperature ls out of compliance form 00070F Temp Gun lD#:
 

tJ	 
*, VEltfr*

Cooler Accepted by K rine. / ,? z/ 1) 
Complete c forms and atlach all documents 

Log-ln Phase: 

Was a temperature blank rncluded rn the cooler? .-\ YES NO,-_l	 

tF*What kind of packing material was used? ... Bubble Wrap Gel Packs tg-i|s Foam Block Paper Other:f}b
Was sufficient ice used (if appropnate)? . .. ..... NA
 

Were all bottles sealed rn rndivrdual plastic bags? ..
 "E9 No 
Dtd all bottles arrive in good condihon (unbroken)? ... . . yE9 No
 
Were all bottle labels complete and legtble?
 ftg\-: \ No 
Dtd the number of containers hsted on COC match with the number of contarners received? ...........
 lE( No 
Did all bottle labels and tags agree with custody papers? No
 
Were all bottles used correct for the requested analyses? . .. .
 NO,.\ LY9 
Do any of the analyses (bottles) regurre preservsl;6n? (attach preservatton sheet, excluding VOCs) ( )Al ^E{ NoYEs 
Were all VOC vrals free of arr bubbles?
 

Was sufficient amount of sample sent in each bottle? ..
 
@ qFj/ No 

DateDate VOCVOC TripTrip BlankBlank wasmadPAF	 ^ 

v
 

was madejil,ARl. . . ...	 rNA, ) 

Was Sample Sptrt by ARt' / Nl YES Date/Time' Equipment.	 Split by

Vl a t_	 t o ct4-Ll 
Samples Logged by t t Time /3 i 0 

n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample ]D on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Reso/ulions.' 

By 	 Dqle 

Small )'sm'
>4 mm 

Peabubbles ) "pb"l{}t Large ) "lg" 
Headspace ) "hs" 

0016F	 Cooler Receipt Form Revision 014 
3t2t10 



ANALYTICALIa, 
RESOURCES \ZORGAIIICS AI{AIYSIS DATA SHEET INCORPORATED 

PCB by cclECD Merhod Sw8082 Sanple ID : NBF-RRSS-A-101411
Page 1 of 1 SAI{PI,E 

Lab Sample ID: TS21A QC Report No: TS21-The Boeing Company
LIMS ID:11-23580 ., Project: NBF-LTST
Matrix: Soil- /V 025.O82.311.001 
Data Release Autho rLzed.:,/U Date SampJ-ed: 1-0/14/lI
Reported: 1,0/28/1,I Date Received: 1,0/14/11 

Date Extracted: L0/25/11 Sample Amount: 1,2.7 g-dry-wt
Date Anal-yzed: IO/28/L1. 13234 Final- Extract Vol-ume: 4.00 mL 
Instrument,/Analyst : ECDT /AAR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: 76.22
Florisil- C.l-eanup: No 

CAS Nuuber Analyte RL Result 

L26'7 4-1.1.-2 Aroclor 10L6 J1 <31 u 
53469-21,-9 Aroc]or 1242 Jl- < 31 u 
L267 2-29- 6 Arocl-or 124 8 31 < 31 u 
11097-69-1 Aroclor 1254 51 <31 u
II096-82-5 Arocl-or 12 60 31 <31 U 
LIL04-28-2 Aroclor I22I 31 <31 u 
1114 1- 16 - 5 Arocl-or 1232 31 <31 u 
31 324-23-5 ArocLor 1,262 31 < 31 u 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 76.8? 
Tet ra chl- orome t axvl- ene 82.82 

FOR[' I
 



AlstfiSrb@
ORGAI.IICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by eC/E@ Method Sw8082 Sample ID: MB-102511 
Paqe 1 of 1 METHOD BLA}TK 

Lab Sample ID: MB-102511 QC Report No: TS21-The Boeing Company
LIMS ID:11-23580 Project: NBF-LTST 
Matrix: Soil- 025.082.311.001 
Data Release Authorized: Date Sampled: NA 
Report ed t L0 / 28 / 1.1 Date Received: NA 

Date Extracted: 70/25/1,I Sample Amount: L2.0 g
Date Anal-yzed: L0/28/11, 11,:40 Final- Extract Volume: 4.00 mL 
Instrument/AnaIyst : ECDT/AAR Dilution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moi-sture: NA
Florlsil- Cleanup: No 

C.AS Nuolrer Analyte RL Result 

L261 4-17-2 Aroclor 101 6 33 <33 U 
53469-21,-9 Aroclor 1242 33 <33 U 
L2612-29-6 Aroclor 1248 33 <33 U 
11097-69-1 Aroclor L254 33 <33 U 
11096-82-5 Arocl-or L260 33 <33 U 
LL104-28-2 Arocl-or L22L 33 <33 U 
11141-16-5 Arocl-or L232 33 <33 U 
37 324-23-5 Arocl-or LZOZ 33 <33 U 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachlorob j-phenyl 93.08 
TetrachL oromet axyl ene 79.82 

FORM I 



fiis:fist!@ 
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SI'RROGATE RECOVERY SIJI,${ARY 

Matrix: Soil QC Report No: TS21-The Boeing Company
Proj ect: NBF-LTST 

o25.082.311.001 

DCBP DCBP TCT'O( TCM)<

Client ID I REC IJCL-UCL t REC LCL-UCL TOT OUT
 

MB-102511 93.08 5t-1,I2 79.88 46-111 0 
LCS-102511 91.5? 5]--11.2 85.8t 46-111 0
 
LCSD-102511 86.0? 5I-II2 80.22 46-111 0
 
NBF-RRSS-A-101411 76.88 42-121 82.88 50-114 0 

Microwave (MARS) Control Limj-ts PCBSMI
 
Prep Method: SW3546
 

Log Number Range: 11-23580 to 11-23580
 

FORII!-II SW8082 
Page 1 for TS21 



arsb#s*@
ORGAI{ICS ANAI.YSIS DATA SHEET INCORPORATED 
PCB by cClECD Method Sw8082 SanpJ.e ID: LCS-102511
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-102511 QC Report No: TS21-The Boeing Company
LIMS ID:11-23580 Project: NBF-LTST
Matrix: Soil 025.082.311.001 
Data Release Authorized: Date Sampl-ed: NA 
Reported: L0/28/LL Date Received: NA 

Date Extracted LCS/LCSD: 1.0/25/11 Sample Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Analyzed LCS: \0/28/11, I2zO3 Final- Extract Vol-ume LCS: 4.00 mL 
LCSD: L0/28/II 12:25 LCSD: 4.00 mL

Instrument/Analyst LCS: ECDTIAAR Dil-ution Factor LCS: 1 . 00 
LCSD: ECDTIAAR LCSD: 1.00 

GPC CLeanup: No Silica Gel-: No 
Sul- f ur CJ-eanup : Yes 
Acid CJ-eanup: Yes Percent Moisture: NA 
Fl-oris j-l- Cleanup: No 

Spike LCS Spike LCSD 
Analyte LCS Add€d-LCS R€coveLA, LCSD Added-LCSD Recov€ry RPD 

Arocl-or 1016 131 167 78.4r ),28 ]-6'7 16.6\ 2.32
Aroc]or L260 r49 167 89.22 1_42 16'7 8s. 08 4 . 8* 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 91.5? 86.0? 
Tetrachl-orometaxylene 85.8? 80.22 

Resul-ts reported in pglkg (ppb)
 
RPD cal-cuLated using sampl-e concentrations per SW846.
 

FORM III 



ANALYT|GAL la
RESOURCES\32 

ORGAI{ICS AT.IAIYSIS DATA SITEET INCORPORATED 
TOTAI. DIESEL R.N{GE HYDROCARBONS 
NWTPHD by GC/FID QC Report No: TS21-The Boeing Company
Page 1 of 1 Proj ect: NBF-LTST
Matrix: Soil 025 . O82. 3l_ l_ . 0 01 

Date Received: 1,0/I4/17
z7Data ReLease Authorized:. //r'

Reported z 10/26/17 

ARI ID Sample ID 
Extraction 

Date 
Arralyeis

Date 
EF\r 
DIJ Range RJ, Reeult 

MB-102111 Method Bl-ank 
11-23580 HC ID: ---

1,0/21/11, 10/26/11
FID3B 

1.00 
1.0 

Diesel 
Motor Oit_
o-Terphenyl 

5.0 
10 

< 5.0 U 
< 10 U 

96.3t 

Ts21A 
11-23580 

NBF-RRSS-A-I01411 r0/2r/1L 
HC rD: DRO/MOTOR OrIJ 

L0/26/rr
F]D3B 

1.00 
1.0 

Dieser 
Motor Oil 
o-Terphenyl 

5.9 
L2 

?.8 
51 
86.22 

Reported in mglkg (ppm) 

EFV-Effective Final- Vo]ume in mL. 
DL-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit. 

Diesel quantitation on totaL peaks in the range from C12 to C24. 
Mnf nr rt.i I ^'.antitation on total- peaks in the range from c24 to c3g.
HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in 
ranges are not identifiabl-e. 

FORM I 



Ai$ilseb@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SIJM}'ARY 

Matrix: Soil- QC Report No: TS21-The Boeing Company

Project: NBF-LTST
 

o25.O82.311.001
 

Client ID OTER TOT OUT 

102111MBS 96.38 0 
102111LCS 1008 0 
10211LLCSD L02Z 0 
NBF-RRSS-A-101411 86.22 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-150) 

Prep Method: SW3546 
Log Number Range: 11-23580 to 11-23580 

FORI{-II TPHD 
Page 1 for TS21 



ar3bils*@
ORGAT.UCS AT.TAIYSIS DATA SHEET INCORPORATED 
NWTPTTD by GClFrD SampJ.e ID: LCS-102111
Page 1 of 1 LCS/LCSD 

Lab SampJ-e ID: LCS-102111 QC Report No: TS21-The Boeing Company
LIMS ID:11-23580 Project: NBF-LTST
Matrix: Soil o25.O82.311.001 
Data Rel-ease Authorized: f/-.? Date Sampled: NA 
Reported: I0/26/I1 Date Received: NA 

Date Extracted LCS/LCSDz 1.0/2I/II Sample Amount LCS: 10.0 g-dry-wt
LCSD: 10.0 g-dry-wt

Date Anal-yzed LCS t L0/26/1,1, 02:3'7 Fina] Extract Vo]ume LCS: 1.0 mL 
LCSD: ]0/26/1.L 02:59 LCSD: 1.0 mL

Instrument,/Analyst LCS: FID38/MS Di]ution Factor LCS: 1.00 
LCSD: FID38/MS LCSD: 1 . 00 

Spike LCS Spike LCSD 
LCS Added-LCS Recoverl LCSD Added-LCSD Recovery R"PD 

DieseL r28 1s0 85.38 ).28 150 8s.3r 0.0r 

TPHD Surrogate Recoverl 

LCS LCSD 
o-Terphenyl 1008 IO2Z 

Resul-ts reported in mglkg
 
RPD cal-culated using sample concentrations per SW846.
 

FORI'! III 



TOTAI DIESEL RAI{GE HY-DROCARBONS-EXTRACTION REPORT 

ARI Job: TS21 
Matrix: Soil- Project: NBF-LTST 
Date Received: 10/1,4/1,1 025.082.311.001 

CLient Final 
ARI ID CIient ID Amt Vof Basis 

11-23580-102111M81 Method Blank 
11-23580-102111LCS1 Lab Control-
11-23580-102111LCSD1 Lab Control Dup 
11-23580-Ts21A NBF-RRSS-A-101411 

10.0 g
10.0 g
10.0 g
8.48 g 

1.00 mL 
1.00 mL 
1.00 mL 
1.00 mL 

-
-
-
D 

fiis5fiSrb@ 
INCORPORATED 

Prep 
Date 

L0/21/1L
10/27/1L
L0/2L/LL
L0/2L/7I 

Basis: D:Dry Weight W:As Received
 
Diesel Extraction Report
 



ANALYTTCALa 
RESOURCES\gZ 
INCORPORATED 

INORGA}iTICS ANAIYSIS DATA SHEET 
TOTAL METAIS Sample ID : NBF-RRSS-A-101411
Page 1 of 1 SAI'{PLE 

Lab Sample ID: TS21A OC Renarf \ln' Ta?l-Tho Raai na f-nr\u: rJ--Vv ^vIJulL : -JmpanyLIMS ID:11-23580 Project: NBF-LTST
Matrix: Soil 025.082.311.001 
Data ReLease Authorized: Date Sampled: 70/14/71,
Reported: 1"0 / 20 / I1 Date Received: I0/1,4/II 

Percent Total Sofids: 86.48 

Prep Prap Analysis Anal.ysis
!!eth Date Method Date cAS Nunber Anaryte RL ns/ks-dry a 

30508 10/1.8 /I1 6010B 1,0/1,9/LL 744O-3A-2 Arsenic 55 
3050B I0/L8/II 6010B 1,0/1,9/1,I 7 440-43-9 Cadmium 0.2 0.2 U 

30508 I0/1,8/It 60108 I0/19/II 7440-47-3 Chromium 0.5 14.3 
3050B 1,0/1.8/11, 6010B 1,O/1,9/11 7439-92-L Lead 29 
cLP 70/1.8/71 1417A 10/20/L1 7439-97-6 Mercurl 0.02 0.04 

U-Anafvte undetected at qiven RL 
RL-Repoiting Limit 

FORM-I 



INORGAI.IICS AI\TALYSIS DATA SHEET 
TOTAI METAIS 
Page 1 of 1 

T.:h S:mnl c TD. TS21MB 
LIMS ID:11-23580 , iMatrix: Soil- ^ | / 
Data Ref ease Autho.i reO,fllrl /
Reported: IO/20/I1 \t\Y 

Percent Total Sol-ids: NA 
U 

Prep P!ep Analysis Analysis
Meth Date l4ethod Date 

3050B 1.O/18/rr 6010B IO/T9/II 
3050B r0/!8/rr 6010B r0/19/11 
3050B 10/1,8/71 60108 r0/19/r7 
3050B I0 / 1.8 / 11. 6010B I0/19/1,7 
CLP L0/18/r1 747rA 1,O/20/1.1 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

Sauple ID: METHOD BLANK 

QC Report No: TS21-The Boeing Company
Proiect: NBF-LTST 

o25.082.311.001 
Date Sampled: NA 

Date Received: NA 

CAS Nunber Analyte 

1 440-38-2 Arsenic 
1 440-43-9 Cadmium u.z 
1440-47-3 Chromium 
7 439-92-1. Lead z 
"7 439-97 - 6 Marnrr rrr 0.02 

trsbffsrb@
 
INCORPORATED 

nglkg-dry 

5 U 

v.z U 

nq U 

z U 

0.02 U 

FORM-I 



trsifisrb@ 
INCORPORATED 

INORGAI.IICS AITIALYSIS DATA SHEET 
TOTAI METAIS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Samp1e ID: TS21LCS QC Report No: TS21-The Boeing Company
LIMS ID:11-23580 Project: NBF-LTST 
Matrix: Soil 025.082.311.001 
Data Release Authorized: Date Sampled: NA 
Reported: 1.O / 20 / I1 Date Received: NA 

BI,A}TK SPIKE QUAIITY CONTROL REPORT 

Analyais Spike Spike t 
Analyte !4ethod Found Added Recovery A 

Arsenic 6010B t_vb 200 98.08 
Cadmium 6010B 50.9 50.0 r02z 
Chromi-um 6010B 49.1 50.0 99.42 
Lead 6010B IYT 200 95.5t 
Marnrr rrz 141IA 0 .49 0.50 98.0? 

Reported in mglkg-dry 

N-Control l-imit not met 
NA-Not Applicable, Analyte Not Spiked
Control- Limits: 8O-1208 

FORM-VII
 



ar3ffisr!@
ORGAI{ICS A}IAIYSIS DATA SHEET 
IPHG b!, Method tilt{IIPHG ec Report No: TS21-The Boei-ng ao*p-tXycoRPoRATED
Matrix: Soi-I Project: NBF-LTST 

/7, Event : 025.082.311. 001 
Data Rel-ease Authorized, ,fr Date Sampled: 10 /1.4 /1.1.
Reported: L0/25/1.1 Date Received: 1,0 / 1,4 / 1,1, 

Analysis
ARI ID C1ient ID Date Basie Range Resu].t 

MB-101911 Method Bl_ank I0/1,9/1,I Dry 	 Gasol_ine < 5.0 U
11-23580 PrDl 	 HC rD 

Trifluorotoluene 93.22 
Bromobenzene 95.58 

TS21A NBF-RRSS-A-101411 t0/I9/i,1, Dry 	 Gaso.Iine < 3.6 U
11-23580 PrDl 	 HC rD 

Tri-fl-uorotoluene 92.02 
Bromobenzene 90.38 

GasoLine val-ues reported in mglkg (ppm) 

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene. 

GAS: Indi-cates the presence of gasoline or weathered gasoline.
 
GRO: Positive result that does not match an identifiable gasoline pattern.
 

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C. 

FORt't I 



ANALYT|CA'(A 
RESOURCES\!Z 
INGoRPoRATED 

TPHG sorl, sURRocATE REcovERy st t'trdARtr 

ARI Job: TS21 QC Report No: TS21-The Boeing Company
Matrix: Soil- project: NBF-LTST 

Event : 025.O82.31-1. 001 

Client ID BE:B TFT BBZ TOT OUT 
MB-101911 NA 93.22 95.58 0 
!\-J-J_Ul-yl--L NA I02Z 99.42 0 
LCSD-101911 NA 103t I02Z 0
NBF-RRSS-A-101411 NA 92.O2 90.38 0 

LCS/MB LIMITS QC LIMITS 
(BFB) = Bromofluorobenzene (70-130) (70-130)
rrtrT\ = 'rr.i f L!^rotofuene (80-120) (66_).23)
(BBZ) : Bromobenzene (80-120) (62-130) 

Log Number Range: 11-23580 to 11-23580 

FORI! II TPHG
 

Page 1 for TS2L
 



ANALYTICAL A 
oRcAltrcs Ar.rAr.ysrs DA'A sHEEr fir="T"'J"tff'ff 
TPHG by Method lfWIPHc Sanp1e ID: LCS-101911
Page 1 of 1 LAB CONTROL SAIvtpLE 

Lab sample rD: Lcs-101911 QC Report No: TS21-The Boeing company
LIMS ID: 11-23580 Project: NBF-LTST
Matrix: Soil- / Event z 025.082.311.001 
Data Rel-ease Authorized: // Date Sampled: NA 
Reported: 1,0/25/1,I Date Received: NA 

Date Analyzed LCS: 1,0/1,9/II 01 :26 Purge VoLume: 5.0 mL 
LCSD: L0/L9/Il 07:55 

rnstrument,/Analyst LCS: PrDl/MH sample Amount LCS: 100 mg-dry-wt
LCSD: PIDI/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike IJCSD 
Analyt€ LCS Added-LCs R€covery LCSD Added-LCSD Recowery RpD 

Gasolj-ne Range Hydrocarbons 52.6 50.0 105t 51.9 50.0 104t 1.5t 

Reported in mglkg (ppm) 

RPD cal-culated using sample concentrations per SW846. 

IPHG Surrogate Recovery 

LCS LCSD 
TrifLuoroto]uene I02Z 1038
 
Bromobenzene 99.42 I02Z
 

FORM III 



-lJ/ E Analytical Resources, Incorporated 
Analytical Chemists and Consultants-J/-

- November 7,2011 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF -RRSS 025082.411
 
ARI Job: TU98
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, lnc. (ARI) accepted two soil samples in 
good condition on November I , 20 I I . One cooler was received with a temperature of 0.9"C. 

The samples were analyzed for PCBs, Total Metals, NWTPH-Gx and NWTPH-Dx, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
CES,INC
 

Client Services Manager 
(206) 69s-62tr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South'l34th Place, Suite 100 o TukwilaWA9B168.206-695-6200. 2o6-69s-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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JA 	 Analytical Resources, Incorporated 
Analytrcal Chemrsts and Consultants Cooler Receipt Format 

Project Name 

Assrgned ARI Job uo T L)cP> 
Preliminary Exam ination Phase: 

Were rntact, properly stgned and dated custody seals attached to the outstde of lo cooler? 
H6;, NO 

Were custody papers rncluded wrth the cooler? . .. NO 

Were custody papers properly frlled out (rnk, srgned, etc ) NO 

Temperature of Coole(s) ("C) (recommended 2 0-6 0 'C for chemistry) O9 E 
lf cooler temperature is out of compliance frll out form 00070F ;oo,,'.,ro* %qlJtt"E 

Cooler Accepted by Ar o"," t\ 
, 
lr 

rlt\ r,,"" l(dX) 
custody forms and attach all shipping documents 

Was a temperature blank included in the cooler?	 YES 
,,.

What krnd of packrng mateflal was used? . . Bubble Wrap Wet lle Gel Packs paggrei Foam Block Paper Other:\__/
Was sufficient rce used (rf appropriate)?	 NA NO 
Were all bottles sealed rn rndrvidual plastrc bags? . NO 

Drd all bottles arnve In good condrtron (unbroken)? NO 
Were all bottle labels complete and legrble? NO 

Dtd the number of contarners hsted on COC match with the number of contarners recerved? 

* Notify Project Manager of discrepancies or concems 

, NO 

Drd all bottle labels and tags agree wrth custody papers? E NO 
Were all bottles used correct for the requested analyses? ,. 

Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs) G YES 
NO 

NO 
Were all VOC vrals hee of arr bubbles? .. 

Was suffioent amount of sample sent in eac h bottle? 
64,, YES 

G. 
NO 

NO 
Date VOC Tnp Blank was made at ARl... 

Was Sample Splrt by ARI (nA, YES Date/Time Equipment: 
@ 

Split by 

Samples Logged by A.v 
tl 

\\ 13 lll ri'. 
n 

Samole lD on Boftle Sample lD on COC :iample lu on uotue Sample lD on Cod--.

Additional Notes, Discrepancies, & Reso/ulions.' 

By Date 
nelf Air ts{&bl;s Small ) "sm"*,*nln 

>.1 tnrft 
tt.	 Peabubbles ) "pb"rrt Large ) "lg" 

Headspace ) "hs" 

0016F	 Cooler Receipt Form Revrsion 014
3tzt10 



Samp:.e rD Cross Reference Report #SffS?."(D
INCORPORATED 

ARI Job No: TU98
 
Client: The Boej-ng Company

Project Event: 025082 .4I1

Project Name: NBF-RRSS
 

ARI ARI 
Sauple ID Lab ID LII.{S ID Matrix Sanple Date/Tine VTSR 

1. NBF-RRSS-A-110111 TU98A 11-25328 Soil 1,1/0I/II 15:00 II/01/I1, 16:00
2. NBF-RRSS-B-110111 TU98B 11-25329 Soil l\/O1/1,1,14:35 II/0I/11,16:00 

Printed II/02/1I 



ANALYncAI A 
RESOURCESV 

ORGAI{ICS ANALYSIS DATA SHEET INCORPORATED 
PCB by cClECD Method Sw8082 Sample ID : NBF-RRSS-A-110111
Page 1 of 1 SAI'IPLE 

Lab Sample fD: TU98A QC Report No: TU98-The Boeing Company
LIMS IDz 1L-25328 Project: NBF-RRSS 
Matrj-x: Soil- Z 025082.4L] 
Data Rel-ease Authorized z ft Date Sampled: L1/0L/LI
Reported: LL/01 /II Date Received: lI/0L/L1 

Date Extracted: 1,1,/04/7I Sample Amount:. 12.9 g-dry-wt
Date Analyzed: LL/05/11 23:26 Final- Extract Volume: 4.00 mL 
Instrument/Analyst : ECDT/JGR Di-Iution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Sul-f ur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: 20.I*
Fl-orisil- Cleanup: No 

CAS Nunber Analyte RL Resu].t 

L267 4-LI-2 
53469-27-9 

Arocl-or 
Arocl-or 

r_ 016 
1242 

31 
Jl

<31 
<31 

U 
U 

L267 2-29- 6 
11097-69-1 
11096-82-5 
r r ruq- zd- z 
1114 1- 16 - 5 
31 324-23-5 

Arocl-or 
ArocLor 
Arocl-or 
ArocLor 
ArocLor 
Arocl-or 

1248 
]-254 
]-260 
]-22L 
1232 
L262 

5l
31 
31 
31 
31 
J1 

< 31 
<31 
<31 
<31 
< 31 
<31 

U 

U 
I1 

U 
U 

U 

Reported in pglkg (ppb)
 

PCB Surrogate Recovery
 

Decachlorobi-phenyl 93.58
 
Tet rachl oromet axvl-ene 90.22
 

FORM I 

http:025082.4L


ANALYilCAL(a 
RESOURCES\gZ 

ORGATTTTCS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by @,/E@ l4ethod sw8082 Sample ID : NBF-RRSS-B-110111 
Page 1 of 1 SAMPLE 

Lab Samp]e ID: TU98B QC Report No: TU98-The Boeing Company
LIMS rD; LL-25329 Proj ect: NBF-RRSS 
Matrix: Soil- 025082.4]-L
Data Re]ease Authorized: ,a Date Sampled: II/01/1.1. 
Reported: Ll/07 /1I Date Received: 1,I/01 /1,1, 

Date Extractedz 11/0A/LL Sample Amount: 13.0 g-dry-wt
Date Anal-yzed: L1/ 01 / 1"7 IO z 48 Final Extract Vol-ume: 4.00 mL 
lnstrument,/AnaJ-yst : ECDT /JGR Dil-ution Factor: 5.00 
GPC CJ-eanup: No Silica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture:. 1 .92
Fl-orisil Cleanup: No 

CAS Nuuber AnaJ.yte RL Result 

126'7 4-1.I-2 Aroclor l-u-Lo 1Rn <150U 
53469-2L- 9 Arocl-or rz.tz 150 <150U 
1267 2-29- 6 Arocl-or 1248 150 <150U 
II091 -69- 1 Arocl-or t254 1qn <150U 
11095-82-5 Aroclor L260 150 300 
III04-28- 2 Arocl-or r22L 150 <150U 

l qnl-1141-16-5 ArocLor L232 <150U 
37 324-23- 5 Arocl-or rzoz 150 <150U 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

'73.42Decachf orobj-phenyl 
Tet ra chl- orome t axvl- ene '7 4.22 

FORM I 



ORGAI{ICS AT.IAIYSIS DATA SHEET 
PCB by cClECD Method Sw8082 Sauple ID: MB-110411 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-110411 QC Report No: TU98-The Boeing Company
LIMS IDz lI-25328 Project: NBF-RRSS 
Matrix: Soil- 025082.4rr 
Data Release Authorlzed: Date Sampled: NA 
Reported: l-1./01/11, Date Received: NA 

Date Extracted:. ]L/04/11, SampJ-e Amount: 1,2.0 g
Date Analyzed: 1.1,/05/II 2221,7 Fina]- Extract Volume: 4.00 mL 
Instrument/AnaJ-yst : ECDTlJGR Dil-ution Factor: 1.00 
GPC Cleanup: No Si-l-ica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Florisil Cl-eanup: No 

CAS Nunber ArraJ.yte Rl Reeu]-t 

rzo tq-rr-z Arocl-or 101 6 33 <33U 
53469-2I-9 Arocl-or )- z.t z 33 <33U 
1-2612-29-6 Arocl-or L248 33 <33U
11097-69-1 Arocl-or r zJ.t 33 <33U 
11096-82-5 Arocl-or rzou 33 <33U 
L1L04-28-2 Arocl-or L22t 33 <33U 
1114 1-1 6-5 Arocl-or r232 33 <33U
3'7324-23-5 Arocl-or 1262 33 <33u 

Reported in pglkg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl L02Z
 
Tetrachloromet axvl-ene 91.5t
 

Ars5fiS*@ 
INCORPORATED 

FORM I 



i}siilsrb@
INCORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECOVERY STJMLIARY 

Matrix: Soil- QC Report No: TU98-The Boeing Company 
Proj ect: NBF-RRSS 

025082.4).L 

DCBP DCBP TCIO( tct'o(
Client ID T REC LCL-UCL t REC LCL-UCL TOT OUT 

MB-110411 l02z 5t-1.I2 91 . 5 t 4 6- 111 0
 
LCS-110411 L02Z 5L-LL2 92.82 46-111 0
 
LCSD-110411 I02Z 5L-1.12 92.02 46-111 0
 
NBF-RRSS-A-110111 93.58 42-1.21 90.22 50-114 0
't4.22NBF-RRSS-B-110111 73.42 42-L21 50-114 0 

Mj-crowave (MARS) Control Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range: 1L-25328 to 11-25329
 

FOR[r-rr sw8082 
Page 1 for TU98 



Alstfisrb@
ORGAI{ICS A}TATYSIS DATA SHEET INCORPORATED 
PCB by @/E@ r{ethod sw8082 SampJ.e ID: LCS-110411
Paqe 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-110411 QC Report No: TU98-The Boeing Company
LIMS ID: LI-25328 Project: NBF-RRSS
Matrix: Soil- Z 025082 .41L 
Data ReLease Authorized ZJ Date Sampled: NA 
Reported: Il/07 /71, Date Received: NA 

Date Extracted LCS/LCSD: 1,1,/04/LI Sample Amount LCS: 12.0 g-dry-wt
LCSD: 12.0 g-dry-wt

Date Analyzed LCS: I7/O5/1,1 22:40 Final- Extract Volume LCS: 4.00 mL 
LCSD: 1L/05/7I 23203 LCSD: 4.00 mL 

fnstrument,/Anal-yst LCS: ECDTlJGR Di]ution Factor LCS: 1 . 00 
LCSD : ECDT /JGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel-: No 
Sul-fur Cleanup: Yes 
Acid Cleanup: Yes Percent Moisture: NA 
Fl-ori-sil- Cleanup: No 

Spike LCS Spike LCSD 
lnalyte LCS Added-LCS R€covela' LCSD Added-LCSD Recovera, RPD 

Arocl-or 1016 146 L67 87 .42 143 1.6't 85. 6t 2 .1,2
Arocl-or 12 60 16s ]-67 98.8t L64 L6'1 98.22 0. 68 

PCB Sunogate Recoverl 

LCS LCSD 
Decachlorobiphenyl 1,022 1"022
 
Tetrachl-orometaxvl-ene 92 .82 92 . OZ
 

Results reported in pglkq (ppb)
 
RPD cal-culated using sampl-e concentrations per SW846.
 

FORM III 



ANALYTICAL A
REsoifi;;sv 

ORGAT.IICS AI{AI,YSIS DATA SHEET INCORPORATED 
TPHG by Method NWIPHG QC Report No: TU98-The Rno i na l^nmnrnrr 

Matrix: SoiI Project: NBF-RRSS 
Event z 025082.4L 1 

Data Release Authorized:\f Date Sampled: 1I/0I/17
Renortecl:. 11 /O4 /II	 Date Received: 1I/0I/II 

Analysis
ARI ID Client ID Date Basis Range Resu]-t 

MB-110311 Method Bl-ank 17/03/rr Dry	 Gasofine < 5.0 
rr-25328 PI D1	 HC TD 

Trifluorotoluene 94.42 
Bromobenzene 95.22 

TU98A NBF-RRSS-A-110111 LL/03/L7 Dry Gasof i-ne < 8. 6 
I1-25328 PI D1 HC ID 

Trif l-uorotoluene 9I .IZ 
Bromobenzene 90.0% 

TU98B NBF-RRSS-B-1101 1 1 tr/03/L1 Dry Gasoflne < 6.0 
11-2s329 PI D1 HC ID 

Trifluorotoluene 80.8? 
Bromobenzene 19.52 

Gasol-ine values report.ed in mglkg (ppm) 

Quantitation on total peaks in the gasoline range from Tol-uene to NaphthaJ-ene. 

GAS: Indj-cates the presence of gasoline or weathered gasoline.
 
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
 

Results corrected for soil moi-sture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 

http:report.ed
http:025082.4L


AXs5fi:eb@ 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SUMMARY 

ARI Job: TU98 
Matrix: Soil 

Client ID 
MB-110311 
LCS-110311 
LCSD-110311 
NBF-RRSS-A-110111 
NBF-RRSS-B-110111 

(BFB) : Bromofluorobenzene
 
(TFT) : Triffuorotol-uene
 
(BBZ) : Bromobenzene
 

Log Number Range: 1L-25328 to 

Af- Pannrf NTn. TITQR-Tha Rna 

Project: NBF-RRSS 
Event z 025082.4II 

TOT OUT 
NA 94.42 95.22 0 
NA 89.2e" 89.0? 0 
NA 98 . 3? 9'7 .52 0 
NA 91.1? 90.08 0 

'79.5e"NA 80.88 0 

LCS/MB LIMITS QC LIMITS
 
(70-130) (70-130)
 
(80-120) 

\ve 
( 6.6.-1 2?\
Lart 

(80-120) ( 62-130 ) 

Lr-25329 

i nn y f-a_Jmpany 

FORM II TPHG 

vad6 | Tn r 'l ttvx 



ANALYTICAL A
REsoir';;*V

ORGA}IICS ANAI.YSTS DATA SHEET INGoRPoRATED 
TPHG by t{ethod l{WTPllG Sample ID: LCS-110311 
Page 1 of 1 LAB CONTROL SAI{PLE 

T.rh Qrmnlo rh. T,CS-110311 QC Report No: TU98-The Boei_ng Company 
LIMS ID: II-25328 Proiect: NBF-RRSS 
Matrix: Soil- Event:025082.4II 
Data Release Authorlzed,z$\^J Date Sampled: NA 
Reported: LL/04/17 Date Received: NA 

Date Analyzed LCS:. 11/03/LL 07:02 Purge Volume: 5.0 mL 
LCSD: Ll/03/LL 07:31 

Instrument/Analyst LCS: PIDI/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PIDI/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD 

Gasoline Range Hydrocarbons 51. 6 50.0 1038 50.7 50.0 101% 1.83 

Reported in mglkg (ppm) 

RPD cal-culated using sampfe concentrations per SW846. 

TPHG Sunogate Recovery 

LCS LCSD 
Trif ]uorotof uene 
Bromobenzene 

89.22 
89.09 

98.38 
91 .52 

FORM III 



ANALYTTCAL /a
RESOURCES\gZ

ORGA}TICS A}IAIYSIS DATA SHEET INCORPOR'TTED 
TOTAI DIESEL RAI.IGE HYDROCARBONS 
NWTPHD by GClFID QC Report No: TU98-The Boeing Company
Page 1 of 1 Project: NBF-RRSS 
Matri-x: SoiI 025082 .41-L 

Date Received: 1,1,/01 /1,Lz 
Data Release Authorized., frReported: 1,1/04/1,I 

Extraction Analyeis EE'\/
ARI ID Sample ID Date Date DL Range RI. Result 

MB-110311 Method B]ank 11,/03/11, II/n/fI 1.00 	 Diesel- 5.0 < 5.0 U 
L1--25328 HC ID: --- FID3B 1.0 	 Motor Oil- 10 < 10 U 

o-Terphenyl 92.22 

TU98A NBF-RRSS-A-110111 II/03/11, 1,1,/03/II 1.00 Diesel 6.2 16
LL-25328 HC ID: DRO/MOTOR OIL FID3B 1.0 Motor Oil 12 54 

o-Terphenyl 88.18 

TU98B NBF-RRSS-B-110111 1,I/03/1,1, II/03/11, 1.00 Dieset 5.3 50 
1.1,-25329 HC rD: DRO/MOTOR OrL F]D3B 1.0 Motor Oir 11 340 

o-TerphenyJ- 8 6. 6? 

Reported in mglkg (ppm) 

EFV-Effective FinaI VoLume in mL.
 
DL-DILution of extract prior to analysis.

Rl-Reporting limit. 

DieseL quantitati-on on totaL peaks in the range from C12 to C24.
 
Motor Oil- quantitation on total peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates results of organi-cs or additional hydrocarbons in
 
ranges are not identifiable. 

FOR}! I
 



fiIs5fi:rb@ 
INCORPORATED 

TPHD ST'RROGATE RECOVERY SI]M!'ARY 

Matrix: Soil QC Report No: TU98-The Boeing Company

Project: NBF-RRSS
 

025082 .41.1.
 

Client ID OTER TOT OUT 

110311MBS 92.22 0 
110311LCS 98.0t 0 
110311LCSD 98.22 0 
NBF-RRSS-A-110111 88.18 0 
NBF-RRSS-B-1 1011 1 86.68 0 

LCS/MB LIMITS QC LIMITS 

(OTER) : o-Terphenyf (50-150) (50-150) 

Prep Method: SW3546 
Log Number Range z II-25328 Lo 11,-25329 

FORM-II TPTID 
Paqe 1 for TU98 



AlsbilSrb@
ORGAIIICS AI{ALYSIS DATA SHEEI INCORPORATED 
NWTPHD by GClFrD Saup1e ID: LCS-110311 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-110311 QC Report No: TU98-The Boeing Company 
LIMS IDz 11-25328 Proj ect: NBF-RRSS 
Matrix: Soil- t 025082.4LL 
Data Release AuthorLzed,: ft Date Sampled: NA 
Reported: 77/04/II Date Received: NA 

Date Extracted LCS/LCSD: 11,/03/1,1 Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt

Date Analyzed LCSz LL/03/11 22:41 
LCSD: 1I/O3/]-1- 23:03 

Instrument/Analyst LCS: FID3B/MS
LCSD: FID3B/MS 

Fina] Extract Vol-ume LCS: 1.0 mL 
LCSD: 1.0 rn],

Dilution Factor LCS: 1.00 
LCSD: 1.00 

Range 
Spike LCS Spike LCSD

LCS Added-LCS R€covery LCSD Added-LCSD R€covery RPD 

Diesel 13s 1s0 90.0t 134 150 89.3* 0.7* 

TPHD Surrogate Recoverl 

LCS LCSD 
o-Terphenyl 98.08 98.22 

Results reported j-n mglkg
 
RPD caLcuLated using sampl-e concentrations per SW846.
 

FORM III 



TOTAI DIESEL RA}IGE MDROC,ARBONS-EXTRACTION REPORT 

ARI Job: TU98 
Matrj-x: So j-l- Pro j ect : NBF-RRSS 
Date Received: 1L/0L/]-1, 025082.411 

C]ient Final-
ARI ID Cl-ient ID Amt Vol- Bas i s 

LL-25328-110311M81 Method Blank 10.0 g 1.00 mL -
L1-25328-110311LCS1 Lab Control- 10.0 g 1.00 mL -
II-25328-110311LCSD1 Lab Control Dup 10.0 g 1.00 mL -
II-25328-TU98A NBF-RRSS-A-110111 8.09 g 1.00 mL D 
IL-25329-TU98B NBF-RRSS-B-110111 9.40 g 1.00 mL D 

Basis: D:Dry Weight W:As Received
 
DieseJ. Extraction Report
 

irsbfisrb@ 
INCORPORATED 

Dran 

Date 

l-1-/03/1,L
II/03/11
LI/03/LL
1,1/03/1-I
1,1,/03/II 



INORGAI{ICS A}TALYSIS DATA SHEET 
TOTAI METALS 
Page 1 of 1 

Lab Sample lD: TU98A 
LIMS ID: II-25328 
Matrix: Soil 
Data Release Authorized 
Reported: 11/07 /I1 

Percent Total- Sol-ids: 80.08 

Prep Prep Arralysis Analysis
Meth Date Method Date 

3050B tr/03/lr 6010B rr/04/I 
3050B 7r/03/n 6 0108 71./04/rr 
3050B 1.r/03/1.r 6010B 1,1./04/1.r 
3050B r1/ 03 / 1.1 6010B :-1./04/1.1 
CLP r1/03/r1 147LA ]-1./03/1.1 

U-Analyte undetected at given RL 
RL-Reportinq Limit 

ANALYTISAL A 
RESOURGESW' 
INCORPORATED 

Sample ID: NBF-RRSS-A-110111
 
SAMPLE
 

f)/- Ponnrl- lr'ln. 'l"IIQR-'f ha Rnai nnY t'-r-Jmpany
Proj ect: NBF-RRSS
 

025082.4rr
 
Date Sampled: 7I/OI/II


Date Received: II/0I/II 

CAS Nunber Analyte nglkg-dry 

7 440-38-2 Arsenic 6 6 U 

7 440-43-9 Cadmium v-z 0.2 U 

7440-47-3 Chromium 0.6 L2.L 
7439-92-L Lead z L2 
7439-97-6 Mercurlz 0 .02 0. 05 

FORM-I 



ANALYTISAL A 
RESOURCES \Z 
INCORPORATED 

INORGATiIICS A}IAIYSIS DATA SHEET 
TOTAT METATS Sanple ID : NBF-RRSS-A-110111 
Page 1 of 1 DUPLICATE 

Lab Sample ID: TU98A QC Report No: TU98-The Boeing Company 
LIMS ID: LI-25328 Project: NBF-RRSS 
Matrix: Soil 025082.4LL 
Data Re]ease Authori-z Date Sampled: 1L/0L/1L
Rcnnrt erl : 11 / O'l / II Date Received: ).1 /0L/1L 

I'IATRIX DUPLICATE QUAIITY CONTROL REPORT 

Arral.ysis Control 
Analyte ldethod Sample Duplicate RPD Linit A 

Arsenic 60108 6U 6U 0.0? +/-6 L 
Cadmium 60108 0.2 V 0.2 U 0.08 +/- O.2 L 
Chromi-um 60108 1,2.1. 12.9 6.42 +/- 202 
Lead 60108 12 12 0.0t +/- 2 L 
Mercury 14'lIA 0.05 0.04 22.22 +/- 0.02 L 

Reported in mglkg-dry 

*-Control Limit Not Met 
L-RPD Inval,id, Limit : Detection Limit 

FORM-\/I
 



ANALYTICAL (IA 
RESOURCES \Z 
INCORPORATED 

INORGAI{ICS AI.IAIYSIS DATA SHEET 
TOTAL METATS SanpJ.e ID : NBF-RRSS-A-110111 
Page 1 of 1 I'IATRIX SPIKE 

Lab Sample ID: TU98A QC Report No: TU98-The Boeing Company 
LIMS ID: II-25328 Project: NBF-RRSS 
Matrix: Soil- 025082 .4rr 
Data Release Authorize Date Sampled: 1.1/07/1.1
Reported: 11/O'7 /II Date Received: Il/01-/LI 

}''ATRIX SPIKE QUAIITY CONTROL REPORT 

Analyte 
Analysis
l4ethod Sanple Spike 

Spike
Added 

t 
Recovery A 

Arseni-c 60108 6U 245 241 99.22 
Cadmium 60108 u.z u oo.u 61 q 107? 
Chromium 60108 12.1 ?q q 61. 9 t02z 
Lead 6010B T2 259 z4 I 1008 
Mercury 7 4'lIA 0.05 0 .28 0.247 93.1? 

Reported in mg/kg-dry 

N-Control- Limit Not Met 
H-8 Recovery Not AppJ-icable, Sample Concentration Too High 
NA-Not Applicable, Analyte Not Spiked 

'l5-L25ZPercent Recovery Limits: 

FORM-V 



INORGAI{ICS ANAIYSIS DATA SHEET 
TOTAT METAIS 
Page 1 of 1 

Lab Samp1e ID: TU98B
 
LIMS IDz ll-25329 /

Matrix: Soil- An I /
Data Rel-ease AuthorizedNffi 
Reported: LL/01 /II Ytl l 
Percent Total- SoLids r gl{:t 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3050B 1.1/03/n 6 010B II / 04 /II 
3050B 1.1/ 03 / rr 6 010B 1.1/ 04 / 11 
30508 1.1./03/1.r 6 010B 1.1/04 /11 
3050B 11./03/1.1 6010B 1.1./04/11 
CLP rt / 03 /17 '7 41IA rr / 03 /L1 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

ANALYTIcAL A 
RESOURCES\Z 
INCORPORATED 

Sauple ID : 	NBF-RRSS-B-110111 
SA}!PLE 

QC Report No: TU98-The Boeing Company
Project: NBF-RRSS 

025082.4LL 
Date Sampled: 1.1. / 01. / 1.1, 

Date Recei-ved: 1l/01 /1L 

CAS Nunber Ana1yte	 nglkg-dry 

7 440-38-2 Arsenic 5 5 U 

1 440-43-9 Cadmium 0.2 na U 

7 440-47 -3 Chromiun nq 13.3 
7 439-92-t Lead z L2 
1439-97-6 Mercury o.02 0. 03 

FORM-I 



firsbfisrb@ 
INGORPORATED 

INORGA}iIICS AI.IAIYSIS DATA SHEET 
IOTAL METAIS Sanple ID: METHOD BLAI.IK 
Page 1 of 1 

Lab SampJ-e ID: TU98MB QC Report No: TU98-The Boeing Company 
LIMS IDt L1-25329 Project: NBF-RRSS 
Matrix: Soi-l- 025082 .4lr 
Data Release Authori-ze Date Sampled: NA 
Reported: 1I/O7 /II Date Received: NAMPercent Total Sol-ids: 

Prep Prep Analysis Analysis
f'teth Date t'lethod Date CAS Nuuber Analyte RL ng/kg-dry A 

30508 lI/03/1,1, 60108 II/O4/17 1440-38-2 Arsenic 5 5 U 

30508 7I/03/II 60108 1,7/04/II 1440-43-9 Cadmium 0.2 O.2 U 

30508 1,1,/03/L1 60108 1,1./04/1,1. 1440-47-3 Chromium 0.5 0.5 U 

30508 I1,/03/),I 60108 1I/04/11 7439-92-I Lead 2 2 U 

CLP 1,1,/03/II 1471A 11./03/1,1 '7 439-9'7-6 Mercury 0.02 0.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



txsifisrb@ 
INCORPORATED 

INORGAI.IICS ANAIYSIS DAIA SHEET 
TOTAT MEIALS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Samp1e fD: TU9SLCS QC Report No: TU98-The Boeing Company 
LIMS ID: L1-25329 Project: NBF-RRSS 
Matrix: Soi-1 025082.4rr 
Data Release Authori-zed Date Sampled: NA 
Rennrfcrl. 11 /01 /It Date Received: NA 

BI,ATiIK SPIKE QUAIITY CONTROL REPORT 

Anal-ysis Spike Spike t 
Analyte t'lethod Found Added Recovery A 

Arseni-c 6010B zuz 200 1018 
Cadmium 6010B 52 .9 50.0 10 68 

Chromi-um 6010B 52.L s0.0 104U 
Lead 6010B 204 200 L02Z 
Ma rcrr rrr 147TA 0.56 0.50 rL2Z 

Reported in mglkg-dry 

N-Control- ]i-mit not met 
NA-Not Appli-cabJ-e, Analyte Not Spiked
Control- Limi-ts: 80-120t 

FOR!{-VII
 



October 10, 2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - RRSS 025.082.311.001 
ARI Job: TO44 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample in 
good condition on September 27,2011. One cooler was received with a temperature of 1.6"C. 

The sample was analyzed for PCBs, VOCs, NWTPH-DX, pH, NWTPH-Gx and Total Metals, as 

requested on the COC. 

The VOCs CCAL is out of control high for all associated FORM III *Q" flagged analytes. All 
associated samples that contain analyte have been flagged with a "Q" qualifier. 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely, 
RESOURCES,INC 

Client Services Manager 
(206) 6es-6211 
kell),b@arilabs.com 
www-erilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South'l34th Place, Suite 100 o TukwilaWA9B168.206-695-6200.206-695-62O1iax 

http:www-erilabs.com
mailto:kell),b@arilabs.com
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sampre rD cross Reference Report #3lSS*@
- INCORPORATED 

ARI Job No: TO44
 
Cl-ient: The Boeing Company


Project Event: N/A

Project Name: NBF-RRSS
 

ARI ARI 
Sample ID Lab ID LIMSi ID t'tatrix Sanple Date/Iime VTSR 

1. NBF-RRSS-A-0927L1, To44A 11-21302 Soil- 09/21 /LL !I:40 09/2"7 /LL 13:45 

Printed 09/21 /Lt 



JA 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Forrn a, 

n, (rf 	 I p', (
ARrcrient: ftgiV-lOf ProjectName: !\'r | - ' r tt 

JCoC No(s): 	 @ Delivered by: Fed-Ex UPS Courier ffii"t r Other: 

Assigned ARI Job No: i0.lLl Tracking Not 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? 

Were custody papers included with the cooler? 

Were custody papers properly filled out (ink, signed, eic,) ..........,. 

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry) .. . .]--re 
lf 'cooler temperature is out of compliance fill out form 00070F 

Cooler Accepted by: Sv Date. 

custody forms and attach all 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? ... Bubbte Wrap Wet lce Gel Packs afi)gi 

Were all bottles sealed in individual plastic bags?
 

Did all bottles arrive in good condition (unbroken)?
 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Were all bottles used correct for the requested analyses?
 

Do any of the analyses (bottles) reguire preservation? (attach preservation sheet, excluding VOCs)..
 

Were all VOC vials free of air bubbles?
 

Was sufiicient amount of sample sent in each bottle?
 

Date VOC Trip Blank was made at ARI
 

WasSample SplitbyARl : Date/Time Eguipment
{F;rr" 
,t.JSamples Logged by, ' a^t,l-' 2 Time: 

** Notify Project Manager of discrepancies or corcerns 

Sample lD on Bottle Samole lD on COC Sample lD on Bottle 

Additional Notes, Di screpancies, & Resol ution s: 

\---l "a 

@3v /fr-o\ 
NO 

Ge NO 

G
 
remp Gun ro* 90Q411o9 

rime:, 13J5 

YES	 {/
f oam Block Paper Ot her:. 

NO 

NO 

NO 

NO 

NO 

NO 

NOfa 
NO 

w YES NO 

6Le NO 

GJ 
Split by: 

/,tl 

Sample lD on COC 

By: Date: 

rns.|*lqii Fr!&HeE Small ) "sm"*,*$r,. 3{ mlf,r
'. I	 Peabubbles ) "pb"*ril Large ) "lg" 

Headspace ) '(hs" 

Cooler Receipt Form Revision 014 



AXstHSrb@
ORGANICS AI{AIYSIS DATA SHEET 
vo1atiles by Purge & Trap ec/Ms-Method SW8260C sampre rD : NBF-RRss-A-oelflTPoRATED 
Paqe 1, of 2 SAI4PLE 

Lab Sample ID: TO44A 	 QC Report No: TO44-The Boeing Company
LIMS ID: 1I-21,302	 Project: NBF-RRSS 
Matrix: Soil \ fi\Data Refease Authorized: V | \ Flrl-o Qamnl ad' 09/27 /11,
Renorfed 1O/O1 /7L 't Date Received: 09/27 /1,1. 

Tnqf rrrmont /Ana I \/St: NT9/PAB Sample Amount: I -l R n-rl rrz-wt-
Date Analvzecl 10/05/L1 15:19 Drr raa \/n l rrma . 5.0 mL 

Moisture: 19.72 

CAS Nunber Analyte	 RL Result A 

1 4-8'7 -3 Ch.Ioromethane 1) < 7,2 U 
7 4-83-9 Bromomethane 7.2 < I.2 U 
1 5-07-4 \/tn\7| I hInrf da	 1a < I.2 U 
75-00-3 Chl-oroethane 1) < 7.2 u 
'7 5-09-2 Mc1- hrzl cno Chl nri,dg CA < 2.4 u 
61 -64-r Acetone 6.0 < 6.0 u 
75-15-0 Carbon Disul-fide < L.2 u 
1 5-35- 4 1 - 1 -ni ch1 nrno1-h4pg 1- .2 < L.2 u 
7 5-34-3 1 .1-ni r'hl nrocf hane 1a < 7.2 u 
1 5 6- 60-5 tr:nq-l -

-
2-ni chl orOethene r.z < I.2 U 

156-59-2 ci s-1 -2-n; chI nroethene L.2 < L.2 u 
Lf vLvr.+\ 

L L uLv!!LvL

' 

67 -66-3 Chl-orof orm L.Z < L.2 u 
IU I_UO-Z 1 - 2-ni ch1 nrno1-h4pg I.Z < L.2 u 
1 8-93-3 2-Butanone 6.0 < 6.0 u 
7 t-s5- 6 1, 1, 1-Trichl-oroethane 1) < I.2 U 

56-23-5 Carbon Tetrachforide < I.2 U 

108-05-4 \/i nrr'l A-a,l. :l- a	 o.u < 6.0 u 
1a15-21-4 Bromodichforomethane	 < L.2 u 

1 t-ni 	 1)78-87-5 r I z- D Lê l-'I!!! ur uIJr upane	 < I.2 U^-^^rnr 
10061-01-5 L' J vLvLLL--Jpropene < I.2 Uai c-'l ?-f)i al-rl nrr	 1? 

aa7 9-01-6 Trichl-oroethene < L.2 u 
124- 48*7 Dibromo ch l- o rome t hane 1) < L.2 u 

1a7 9-00-5 L, L, 2-T r ichl-oroethane < 7.2 u 
7 I-43-2 Benzene 1) < 7.2 u 
10061-02-6 l-r:n<-1 L' J ?-Dinhlr	 1a < T.2vLv!'LJropropene	 U 
110-75-8 ?-Chl nrnal- hrr'l -ri nr;l ol- hor o.u < 6.0 u 
1 5-25-2 Bromoform 1t < I.2 U 
108-10-1 4-Methyl-2-Pentanone (MIBK) 6.0 < 6.0 u 
591-78-6 2-Hexanone 6.0 < 6.0 u 
rz l-r6-L! Te t rachloroe t hene 1) < 1.2 u 
1 9-34-5 L, !, 2, 2-T eLr achl-oroethane 1t < L.2 u 
108-B 8-3 Tol-uene L.L < 1.2 u 
108-90-7 Chl-orobenzene r.z < I,2 U 
100-4 1-4 F'1- hrrl l.ran zona	 ),.2 < I.2 U 
t00- 42-5 Styrene	 L.Z < L.2 u 

1a'7 5- 69- 4 Tri chl oro fl-uoromethane	 < T.2 U 



txsi#srr@
ORGAI\TICS AI{ALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: NBF-RRSS-A-O927tl 
Page 2 of 2 SAIUPLE 

T,al-r Semnl e TD: TO4 4A A/- Pannr+- lr'ln. TO44-The Boeing Company 
LIMS ID: 7L-21,302 Prni acl- NBF-RRSS 
Matrix: Soil-

. 

lr:rA Ana t\,24d. t.u/ u5/f t I5: J-y 

CAS Nurnber Analyte RL Resu]-t a 

'7 6-13-r L, I, 2-Trich.l-oro-1, 2, 2-Lrifluoroe 2. 4 < 2.4 u 
71960)--23- 1 m, p-Xylene L.2 < 1.2 u 
95-41-6 o-Xylene I.2 < 1-.2 u 
95-50-1 1,2-Dichlorobenzene 1.2 < 7.2 u 
54r-1 3-r 1, 3-Dichlorobenzene 1.2 < I.2 U 

_LUO-40- / 1,4-Dichlorobenzene t.2 < t.2 u 
L01 -02-8 Acrofein 60 <60 u 
1 4-88- 4 MethyJ- Iodide I.2 < I.2 U 
1 4-96- 4 Bromoethane 2.4 < 2.4 u 
107-13-1 Acrylonitrile 6.0 < 6.0 U 
563-58-6 1,1-Dichloropropene I.2 < 7.2 U 

1 4-95-3 Dibromomethane 7.2 < I.2 U 
630-20-6 L, L,I,2-Teftachf oroethane I .2 < I.2 U 
96-t2-8 1,2-Dibromo-3-chloropropane 6.0 < 6.0 U 

96-18- 4 1-,2,3-Trichloropropane 2 . 4 < 2.4 U 
r-LU-f, /-O trans-1, 4-Dichl-oro-2-butene 6.0 < 6.0 u 
108-67-8 1,3,S-Trimethylbenzene I.2 < 1,.2 u 
95- 63- 6 t,2,A-Trimethylbenzene I.2 < L.2 u 
87-68-3 Hexachlorobutadiene 6.0 < 6.0 u 
r06-93-4 Ethylene Dibromide 1.2 < 1.2 u 
'7 4-91-5 Bromochforomethane 7.2 < I.2 U 
594-20-'l 2,2-Dtchloropropane L2 < 1,.2 u 
142-28-9 1,3-Dichloropropane I.2 < L.2 u 
98-82-8 Tsnnrnnrrl lrcnzgng I.2 < L.2 u 
103-65-1 n-Propylbenzene I.2 < I.2 U 
1 08 -8 6-1 Bromobenzene L.2 < I.2 U 

95-4 9*8 2-Chl-orotof uene I .2 < T.2 U 

70 6- 43- 4 4 -Chl-orotol-uene I .2 < I.2 U 
98-06-6 tert-Butyfbenzene I.2 < 1.2 u 
135-98-8 sec-Butylbenzene I.2 < I.2 U 

99-81 -6 4-Tsonronrzl foluene I.2 < I.2 U 
104-51-8 n-Butylbenzene 1,.2 < L.2 u 
120-82-r I,2, A-Trichforobenzene 6. 0 < 6.0 u 
9L-20-3 Nanh1-he I cne 6. 0 < 6.0 u 
81 -6r-6 I,2,3-Trichl-orobenzene 6. 0 < 6.0 u 

Reported in pglkg (ppb) 

Volatile Surrogate Recovery 

d4 - 1, 2-Dichloroethane 100% 
d8 -Tol-uene 98.9? 
Bromofluorobenzene 98.1? 
d4 - L 2 -Dlchlorobenzene 99.72 

FORM I 



AUsbf;:*@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED
voLatiles by Purge & Trap Gc/Ms-Method swg250c SampJ-e fD: MB-l00511 
Pase I of 2 METHOD BLANK 

Lab Sample rD: MB-100511 QC Report No: TO44-The Boeing Company 
LIMS ID: 7I-2I302 Proiect: NBF-RRSS 
Matrix: Soil- t ,-\ 
Data Rel-ease Authorized, V i 5 F):l- o Qrmnl orl . NA 
Rcnnrf crl . 1O /n'7 I/71Lvt v t ' Date Received: NA 

Tnsf rrrment /Ana I vst : NT9/PAB Qrmnlo Amnrrn1- . 5. OO n-rjrrr-r^rf 
Date Analyzed: I0/05/1-L I0:.44 Drrraa \/n l rrmo. 5 U ML 

Moisture: NA 

CAS Nunber Anal-yte RL Resul-t a 

Chloromethane 1 .0 < 1.0 u 
1 4-83-9 Bromomethane 1 .0 < 1.0 u 

Y rrrf I u7 5-0I-4 1 .0 < 1.0 
75-00-3 Chforoethane 1 .0 < 1.0 u 
"7 5-09-2 Mcthrrl cna Chl nri-6[9 2 .0 < 2.0 u 
61-64-L Acetone 5 .0 < 5.0 U 

75-15-0 Carbon Disul-fide 1 .0 < 1.0 u 
75-35-4 T f1 -niv+vrr! ch1 nrno1-hqpg 1 .0 < 1.0 uJ' 

75-34-3 1 - 1-ni chl nrncl- h.lylg 1 .0 < 1.0 u 
1 5 6- 60-5 fr:nq-T 

f - 2-Di ch1 6r6glhrgng 1 .0 < 1.0 u 
rt L uLvtt! 

L L VLVLLL' 

1"56-59-2 c i e-1 
4 - 2-ni chl nr69lhgng 1 .0 < 1.0 uL v!vLtLvLr 

o /-oo-J Chl-orof orm 1 .0 < 1.0 u 
L01 -06-2 1 - 2-nir-hI orncf hane 1 .0 < 1.0 u 
78-93-3 2-Butanone 5 .0 < 5.0 u 
71-55-6 l-. 1, 1-Trlchl-oroethane 1 .0 < 1.0 U 

56-23-5 Carbon TetrachJoride 1 .0 < 1.0 u 
108-05-4 \/'i nrrl A.al- :f a 5 n < 5.0 u 
'15-27 -4 Bromodi chl- o r ome thane 1 .0 < 1.0 u 

T ,-ni nhl nrnnrnr78-87-5 -pane 1 .0 < 1.0 u 
ni c-1 ?-f)i nl'rl nrr10 0 61- 01-5 , r uLe,!Lv-Jpropene 1 .0 < 1.0 u 

19-01"-6 Trichloroethene 1 .0 < 1.0 u 
L24-48-), Dibromochforomethane 1 n < 1.0 u 

1 '1 .-.rt-: 
L,79-00-5 L,4 ^h r ^,^athane 1 .0 < 1.0 u 
Benzene 1 .0 < 1.0 U 
I rrn e- 1 ?-Di nl-r'l r10061-02-6 L'J uLv!!+Jropropene 1 .0 < 1.0 U 

r_LU- /f,-d )-Clnl nrnal- hrzl rzi nru I ol-hcr 5 .0 < 5.0 u 
7 5-25-2 Bromoform 1 .0 < 1.0 u 
108-10-1 4-Methv]-2-Pentanone (MIBK) 5 .0 < 5.0 u 
59L-'7 8-6 2-Hexanone 5 .0 < 5.0 u 
1"21-78-4 Te tra chl-oroethene 1 .0 < 1.0 U 
1 9-34-5 \, L, 2, 2-Tetrachl-oroethane 1 .0 < l-.0 u 
1nR-CC-? Tol-uene 1 .0 < 1.0 u 
108-90-7 Chl-orobenzene 1 .0 < 1.0 u 
100-41-4 E'l-hrr'l honzano 1 .0 < l_.0 u 
700- 42-5 Styrene 1 n < 1.0 u 
15-69-4 Tri chl oro f l-uoromethane 1 .0 < 1.0 u 

FORM I 



 

fiEstf,:rb@
ORGAI.IICS AI.IAIYSfS DATA SHEET INCORPORATED
volatiles by Purge & Trap GC/MS-Method SW8260C Sample ID: MB-100511 
Page 2 of 2 METHOD BLANK 

Lab Sample ID: MB-100511 
LIMS ID: 1,I-21,302
Matrix: Soil-

QC Report No: TO44-The Boeing Company
Project: NBF-RRSS 

Date Anal-yzedz I0/05/I I 70:.44 

CAS Nunber Analyte RL Resu1t g 

'7 6-13-7 L, Lf - tt Lr l 2.4 < 2.0 U 

1r 9601-23-1 m n-Yrr'l ana 1.0 < 1.0 U 

95-41 -6 n-Yrrl ana 1.0 < 1.0 U 

95-50-1 1 - 2-ni chl nrnhenzene 1.0 < 1.0 U 

34r-tJ-r 1 ?-ni ch1 nrnhonTgpgL t J u+vL!L 1.0 < 1.0 U 

r0 6- 4 5-"7 1 - 4-niLf t chl orohenzene 1.0 < 1.0 U 

1"0'7 -02-8 Acrolein s0 < 50 U 
"7 4-88- 4 Maf hrrl Tnr.l i rlo 1.0 < 1.0 U 
7 4-96-4 Bromoethane 2.0 < 2.0 U 

LU /--1 5--L 
563-sB-6 

Anrrrl n- i l- ri I a 
1 T -n.i ^h t ^-^hr^rL t L- u Lultlur L,,IJ! upene 

qn 
1.0 

< 5.0 
< 1.0 

U 

U 

7 4-95-3 Dibromomethane 1.0 < 1.0 U 

630- 20- 6 1Lt 1 .iLf Lr ?-Tol-rech1_91ggthanel 1.0 < 1.0 U 

96-L2-8 1 ?-ni hramn-?-nh1lIlULpLvylvlJqrlv ranr^n^na 5.0 < 5.0 U 
96-78-4 
110-57-6 
108-67-8 

I, Z, J- IrrCn-LOropropane
trans-1, 4 -Dichloro-2-butene
1 i - 5-Tri mct hrzl benzeneL' Jf J 

2.0 
qn 
1.0 

< 2.0 
< 5.0 
< 1.0 

U 

U 

U 

95- 63- 6 

87-68-3 
I, 2, 4-Tr imethyfbenzene 
Hexachl-orobutadiene 

1.0 
5.0 

< 1.0 
< 5.0 

U 

U 

706-93-4 F-.f hrzl onc f)i hrnmi_6[9 1.0 < 1.0 U 

1 4-9'7 -5 Bromochl-oromethane 1.0 < 1.0 U 
EaA-)A-1 2.2-ni r-hl ornnro64pg 1.0 < 1.0 U 

1_42-28-9 1 .3-ni chl nrnnrnr;4ng 1.0 < 1.0 U 

98-82-8 
103-65-1 

I sopropylbenzene 
n-Prnnrrl hanzona 

1.0 
1.0 

< 1.0 
< 1.0 

U 
U 

108-86-1 Bromobenzene 1.0 < 1.0 U 

95-4 9-8 2-Chlorotoluene 1.0 < 1.0 U 
r06-43-4 4 -Chloroto.l-uene 1.0 < 1.0 U 
98-06-6 f Frt-Rrrt\rl henzeng 1.0 < 1.0 U 

135-98-8 qar-Rrrl- rr'l hanzano 1.0 < 1.0 U 
99-87 -6 
104-51-8 
!zv-oz- r 
9r-20-3 

4 -1 s opropyltoluene 
n-Rrrf rr'l hanzana 
1 a A -nri ^l-. 1n-^l-LfLt= -Jenzene 
\J:nhf Ir: l ona 

1.0 
1.0 
5n 
qn 

< 1.0 
< 1.0 
< 5.0 
< 5.0 

U 

U 

U 

U 
8't -6L-6 1 - ? - ?-TniL' A' J ch1 nrnfgn2gng 5.0 < 5.0 U 

PAn^rl- a.lLeu i nrf I ttn / lra lf,v / ^Y 
/ nnl-r \\-L1yv i 

Volatile Surrogate Recovery 

AA-1g: L f 
t-ni ^lalL ULVIIL ^-^^fVM 

L--^
Lf loltg I02eo 

d8 -To.Iuene 99 .5e" 
Bromof l-uorobenzene 99.08 
AA -1 ?-n.i ah l ^-^1.L' L uLv!!L---Jenzene 101? 

FORM I 



fiisbf,:*@
VOA ST RROGATE RECOVERY SUMI'tARY INCORPORATED 

Matrix: Soil- OC Rannrf TrIo ' Rna i no CTO4 d -Tho -ompany
Project: NBF-RRSS 

ARI ID Client fD Leve]- DCE TOL BFB DCB TOT OUT 

MB-100511 Method Bl-ank Low I02e" 99.5? 99.02 101% 0 
LCS-100511 Lab Control- Low 91 .'7 eo 100? 99.4e. 99.Je" 0 

n,,^T -L -^h+e^lLCSD-100511 lau vvlfu!vr uuP Low 99.12 99 .62 100? 98.Aeo 0 
TO4 4A NBF-RRSS-A_0921 II Low 100? 98.9? 98.1% 99.12 0 

LCS/MB LIMITS QC LIMITS 
sw82 60c Low Med Low Med 
/ nr-tr \ d4 - L, 2-Di chl-oroethane 1 9-L2r 16-1"20 1 5-I52 69-1,20 
(TOL) d8 -Tol-uene 80-120 80-120 82-115 80-120 
(BFB) Bromofluorobenzene 80-120 80-120 64-120 1 6-I28 
(DCB) d4 -I, 2 -Dichl-orobenzene 80-t20 80-120 80-120 80-120 

Log Number Range:. II-21302 to 1"L-27302 

FORM-II VOA
 
Page 1 for TO44
 



fiisbfisrb@
ORGAI{ICS AI\IALYSIS DATA SHEET INCORPORATED
VolatiLes by Purge & Trap GClMS-Method SW8260C Sample ID: LCS-100511 
Page 1 of 2 I.AB CONTROL SA}4PLE 

LAD 5AMD.LE IU: IJUS-1UU5-L.L QC Report No: TO44-The Boeing Company 
LIMS ID: II-2I302 Project: NBF-RRSS 
Matri-x: Soll-
Data Release Authorized: l-t:ie S:mnled. NA 
Rpnorferl: 1O/O1/II Date Received: NA 

lns trument,/Analyst LCS: NT9/PAB S:mnl c Amnrrnf T,l$; R Ofl n-nrrr-r"rr 

LCSD: NT9/PAB LCSD: J.vv s!JY 
n-r^ n^^1.,-^i Prrrcre Vnl rrme T,CS:uaug dlrolyzgu LCS: 1"0/05/11 1O:01 5.0 mL 

LCSD: L0/05/11" 1-0:23 LCSD: 5.0 mL 
Moisture: NA 

Spike LCS Spike LCSD 
Ana]-yte Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chl-oromethane 48.1 50.0 96.22 41 .r 50.0 94.22 2.7% 
Bromomethane 43.3 50.0 86.6? 43.5 50.0 87. 0% 0. 5% 
\/inrzl Chloridc 
Chloroethane 

48.0 
46.6 

50.0 
50.0 

96.0? 
93 .22 

41 .0 
41 .9 

50. 0 
50. 0 

94.02 
95. B? 

2.72 
2.BZ 

Methru I ene Ch l ori dq 
Acetone 
Carbon Disulfide 

44.4 
221 

41.5 

50.0 
250 

50.0 

BB.B? 
BB,4?
95.0% 

44.4 
22I 

4't.5 

50. 0 

250 
50.0 

BB. B? 
88.42 
9s.03 

O. O? 
0.0? 
0.0? 

1 1 _n.i ^L 1^-^^+h^n6 
1 1_ni ^]r'r ^-^^+h5-6 
trans-1, 2-Dichloroethene 
ci q-1 - 2-Di ch l oroct-fugpg 
Chl-orof orm 
1,2-Dichloroethane
2-Butanone 

46.4 
50,4 
45 .'7 
46.7 
46 ,3 
45. 5 

23'7 

Q 

50. 0 
50. 0 
50.0 
50.0 
50.0 
50.0 

250 

92.8% 
101% 

91.42 
93.42 
92.62 
91.0? 
94.82 

46.1 
45. 0 Q 
45 .6 
46.9 
46.2 
45.9 
245 

s0.0 
50.0 
50.0 
50.0 
50.0 
50.0 

250 

92.22 
90.08 
9r.22 
93. B? 
92.42 
91. B? 
98. 0% 

0. 6? 
11. 3% 

0 .22 
0.42 
0 .2% 
0. 9% 

3. 3% 
1 - l - 1 -Tri chl oroet\649 
Carbon Tetrachforide 
Vi nvl Acetate 
Bromodichloromethane 

47 .3 
48,7 
41 ,3 
4'7 .4 

50.0 
50.0 
50.0 
s0.0 

94.62 
97 .42 
94.62 
94.82 

41.L 
41 .1 
48.8 
4"t.2 

50.0 
50.0 
50.0 
50.0 

94.22 
95.4% 
9"t.62 
94 .42 

0.4% 
2.L% 
3.1% 
0 .42 

1-2-ni chloronronarlg! vy! vtssr 

ai c--r ?-ni nhr ^r^hropene
Trichloroethene 

45.4 
48.'7 
4'l .0 

50. 0 
50.0 
50.0 

90. B% 
9'7 .42 
94.0% 

44.'7 
48 .4 
46.1 

50. 0 
50. 0 
s0. 0 

89.42 
96.8? 
92.22 

1.6ra 
0.5? 
L.9Z 

Dibromochloromethane 49.2 50.0 98 .42 48 .7 50. 0 9'r .42 1. 0C 
1 1 2-Tri ehl oroaf\3ng L' L' L 

Benzene 
trans-1,3-Dichloropropene
2-Chforoethylvinylether
Bromoform 
4-Methyl-2-Pentanone (MIBI()
2-Hexanone 

46.0 
45.6 
49.2 
41.9 
4L.6 
248 
250 

50.0 
50.0 
50.0 
50.0 
s0.0 

250 
250 

92.02 
91, .22 
98.4? 
9s. 8? 
83.22 
99.22 
100? 

46.3 
45 . 4 

49 .4 
4B .4 
41.0 

252 
254 

50.0 
50. 0 
s0. 0 
50. 0 

s0. 0 
250 
250 

92.6% 
90.8% 
98. B? 
96.8? 
82.OZ 
101?
t02z 

0.78 
0.43 
0.4? 
1.03 
1. 5% 

1.6% 
r.6z 

Tetrachloroethene-r-r, )-q^+t,^]ir^-oethaneLtLr-t 

Toluene 
Chl-orobenzene 

48.7 
46.8 
45.'7 
46 .0 

50. 0 
s0.0 
s0.0 
50.0 

97.42 
93.6% 
91,.42
92.02 

46.9 
41 .2 
44 .9 
4s.3 

s0. 0 
s0. 0 
50.0 
50. 0 

93.82 
94.42 
89. 8t 
90.62 

3.8% 
0 .92 
1. 8% 

1.5r& 
F.l-hrrl lrcnzene 46.8 s0.0 93.62 45. 8 50. 0 9r.62 2 .22 
Styrene
Trichlorofluoromethane 
1-,!, 2-TxtchJ-oro-1, 2,2-trif:.uoroetha
m,p-Xyfene
o-Xyl-ene 

49 .9 
45,5 
46.7 
91,B 
48 .4 

50.0 
50.0 
50.0 

100 
50.0 

99.82 
91.0? 
93.42 
91 .BZ 
96.83 

49.0 
46.L 
45. B 

94.9 
41 .4 

50. 0 
s0. 0 
50.0 

100 
50.0 

98.03 
92.22 
91. 6? 
94.92 
94. 88 

1. B? 
1.3? 
1. 93 
3 . 0% 

2.tZ 



AIsifiseb@
ORGAI\IICS AI{ALYSIS DATA SHEET INCORPORATED 
VoJ-atiles by Purge & Trap GClMS-Method SW8260C SanrpJ-e ID: LCS-100511 
Page 2 of 2 LAB CONTROL SAI{PLE 

Lab Sample ID: LCS-10051 OC Rannrl- NIn . TO4 4 -Tho Rna i na C,_ompany
LIMS ID: 7I-2I302 Proiect: NBF-RRSS 
Matrix: Soil-

Spike LCS Spike LCSD 
AnaJ-yte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

1 - 2-ni 
1 - j-ni 

chl nrolrenzcng 
chl orolrenzeng 

46 .9 
48. 6 

50.0 
50.0 

93. B% 

9'1 .2% 

/R O 

46.8 
50.0 
50.0 

9t .62 
93.6? 

2 .42 
3.8? 

1,4-Dichlorobenzene 
Acrol-ein 

41 .9 
239 

s0.0 
250 

95.8% 
9s. 6? 

46.5 
245 

50. 0 

250 
93.0? 
98.09 

3.0? 
2 .52 

Mof hrrl Tnrl i 

Bromoethane ^o 45 .4 
50.0 
s0.0 

83.0% 
90. 8? 

42 .0 
44 .9 

50.0 
50.0 

84.0% 
B9.B? 

L.2% 
1.13 

Anrrrl ani t- ri I a 41 .4 50.0 94 .82 48.3 50. 0 96.62 r.92 
1 1 -ni nh l nrnnrnnar- -r - -r -.)e
Dibromomethane 

47 .6 
46 .3 

50.0 
50.0 

95 .22 
92.62 

46.6 
47 .0 

50. 0 
50. 0 

93 .22 
94 .02 

2.rz 
1.5? 

L, I, I, 2-Tetrachl-oroethane 
1 ,-ni1-.rnmn-?-nhl r!,L vLpLvL'.- - '"-Jropropane'1 ? ?-Tri al. l aranrr LrLrJ -Jpane
trans-1, 4-Dichloro-2-butene 
1 . 3. 5-Trimei-hrzl hcnzeneLr!,! 

4'7 .3 
4'7 .0 
46.8 
48.'I 
50.0 

50.0 
50.0 
50.0 
s0.0 
50.0 

94 .62 
94.O2 
93 .6% 
97 .42 

100? 

46.9 
47 .4 
46.9 
48.1 
4't .9 

50.0 
50.0 
50.0 
50.0 
s0.0 

93. B? 
94 .8% 
93. B? 
97 .42 
95. B? 

0.8% 
0. B? 
0.22 
0.0? 
4 .32 

L, 2, 4 -T r imethylbenzene 
Hexachl-orobutadiene 

50.0 
49 .4 

50.0 
50.0 

100? 
98. B? 

4B.0 
4'7 .2 

50.0 
50.0 

96.02 
94 .42 

4.rz 
4 .62 

Ethylene Dibromide 
B romo ch 1 o rome t hane 

.{/.b 

47 .2 
50. 0 
50. 0 

95.22 
94.42 

48 .6 
4'7.r 

50. 0 
50. 0 

91.22 
94.22 

2 .12 
0 .2% 

t t-i;ahlnranrnnrra , a- u Lw!!Lv r w1:r wyar)€ 
1 - 3-ni ch l oronronang 

48.9 
46.5 

50. 0 

50. 0 

97.8% 
93. 0C 

48.3 
4b.4 

50. 0 
50.0 

96.62 
92 .82 

t .2% 
0 .2% 

T qnnrnnr;l han zena 49.2 50.0 98 .Art 47.2 50.0 94 .42 4.rz 
n-Drnnrrl l-ranzana 49 .0 s0.0 98.0% 46.9 s0.0 93.8? 4 .42 
Bromobenzene 4"7 .0 50.0 94 .02 46 .0 50.0 92 .02 2.22 
2-Chlorotoluene 48 .1 50.0 9't .4% qo.1 s0.0 92 .22 5.5U 
4 -Chl-orotofuene 
tert-Butylbenzene 
q on -F,rrt- rrl l.ran z on o 

4 -Isopropyl-tol-uene
n-P.rrnrrl hanzona 

L, 2, 4 -T r :-chlorobenzene 
lr'lanhf ha I ana 

48. B 
AO a 

49 .5 
51.3 
51.6 
53.5 
52.r 

O 

O 

a 
n 

50.0 
50.0 
50.0 
50. 0 

50. 0 
s0.0 
50.0 

9'1 .62 
98.4% 
99.0% 

1033 
103? 
t01 z 
1-043 

47 .0 
4'7 .3 
47.2 Q
48.8 Q
48.8 Q
51.2 Q 
52.6 

50.0 
50.0 
50. 0 
50.0 
50. 0 
s0.0 
50.0 

94 .02 
94 .62 
94 .42 
9't .62 
97 .62 

L02Z 
105? 

3.8? 
3.9% 
4. B% 

5.0% 
5. 63 
4 .42 
1.0? 

I , 2 , 3-TrLchl-orobenzene 5r.2 50.0 r02z 50.7 50.0 101? 1.0? 

Rannri- arl i n rrall-ntYr )rY /nnh\\yyvl 

RPD cafculated using sample concenfraf ions Der SW846. 

Volatile Surrogate Recovery 

d4-1 .2-Di ehl oroethane 
LCS rCSD 

9J .'7 e" 99 .7e. 
d8-Tol-uene 100% 99.62 
Bromof l-uorobenzene 99.4% 100% 
AA-1 Lf a-ni nhl nrnl-.L pLvL!L---^Jenzene 99.72 98.42 



ANALYTICALI-'Aj^
REsou-i;;sV 

ORGA}TICS AI{AIYSIS DATA SHEET	 INCORPORATED 
TPHG by Method NWTPHG OC Renort No: TO44-The Rnai na f-nmnrnrr 

Matrix: Soil- Prni ocf . \IBF-RRSS 
Event: NA 

. ,C\n-, '.^r^^^^ n.-!! 	 lrtr6 \.nnra^. ttY/uaEa Kerease AuLflorlzed:- \T$NJ	 z I / II 
RAnArlAd. lll/ lll/ |r\EPv! uEv, lv / Lv / || |	 Date Received: 09 / 21 / 1,L 

Analysis
ARI ID C1ient ID Date Basis Range Resu].t 

MB-100411 Method Bl-ank L0/04/rr flrrr	 Gasol-i-ne < 5.0 
LL-27302 PID2	 HC ID 

Triffuorotoluene 97.52 
Bromobenzene 95.32 

TO4 44 NBF-RRSS-A-0927 II L0/04/7r F)rrr	 Gasoline < 8.3 
I\-2r302 PID2	 HC ]D

Triffuorotol-uene 98.Le" 
Bromobenzene 95.0% 

l^^ ---r,.^^ ran^rf arl i r ma/va i/nnm\--^^r r I rre vd r UED Lsu f r1 rrLg/ ^v \yyrrr/udru 	 !sPU! 

Quantitation on totaf peaks in the gasol-ine ren.rF f rnm Tol r'tenc tc: Nanhth: I ene. 

GAS: lndicates the presence of gasoline or wea I hcrcd cra so l i.ne .
 

GRO: Positive result that does not match an 'i danf i f i :hl a a: qnl i no nrl-l- orn
 

Resufts corrected for soif moisture content nar aanfian T1 10.5 of EpA Method 8000c.vv! 

FORM I 



Als:fi8*@ 
INCORPORATED 

TPHG SOIL SURROGATE RECOVERY SUMIIfARY 

ARI Job: TO44 QC Report No: TO44-The Boeing Company
Matrix: Soil- Project: NBF-RRSS 

Event: NA 

Client ID 
MB-100411 
LCS-100411 
LCSD-100411 
NBF-RRSS- A_0921 II 

(BFB) : Bromofluorobenzene 
(TF'T) : Trifluorotoluene 
(BBz) : Bromobenzene 

T,no Nrrmhcr Renccl. LL-21302 tO 

NA 91 .52 95.32 
NA 96.8% 93.5A 
NA 99 .2e" 96 .22 
NA 98. 1% 95.0% 

LCS/MB LrMrrS QC LIMITS 
( 7 0_130 ) ( r 0-130 )

(80-120) (66-L23) 
(80-120) (62-730) 

7r-2L302 

TOT OUT
 
0
 
0
 
0
 
0
 



ANALYTICAL A 
RESOURCES\Z 

ORGA}TICS A}TA],YSIS DATA SHEET INCORPORATED 
TPHG by l4ethod NWTPHG SanpJ-e ID: LCS-100411 
9^^a I Ai I LAII CONTROL SAI"IPLE 

Lab Sample ID: LCS-100411 QC Report No: TO44-The Boeing Company 
LIMS IDl. II-2I302 Project: NBF-RRSS 
IViatrrx: 50r.1_ Event: NA 
Data Release Authorized\N! Date SampJ-ed: NA 
Renortecl.. 1O/1O/77 Date Received: NA 

Date Anafyzed LCS: 1"0/04/II 01:50 Purge Vofume: 5.0 mL 
LCSD: L0/04l11 08:18 

Tnsf rrrmenf /Ana I rzst LCS: PlD2 /MH Qrmnl a amn,rnf lQ$. 100 rng-dry-Wt 
LCSD: PlD2/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte Added-LCS Recovery LCSD Added-LCSD Recowery RPD 

Gasof ine Range Hydrocarbons 45.6 50. 0 9L.22 46.2 s0.0 92.42 1.3% 

Reported in mg/kg (ppm) 

RPD calculated using sample concentrations per SW846. 

IPHG Surrogate Recovery 

LCS LCSD 
Tri ffuorotoluene 96.8% 99.22
 
Bromobenzene 93.5? 96.2e"
 



it3bfi:rb@
ORGANICS AI{AIYSIS DATA SI{EET INCORPORATED 
PCB by IC/ECD Method SW8082 Sanple ID: NBF-RRSS-A-092711 
Page 1 of 1 SAMPLE 

Lab Sample ID: TO44A QC Report No: TO44-The Boeing Company 
LIMS ID: LL-21302 Project: NBF-RRSS 
Matri-x: Soif 
Data Rel-ease Authorized: Date Sampled: 09/21 /1I\:.\Reported: 10/01/7I Vl, Date Received: 09/27 /ll 

Date Extracted: I0/04/1L Sample Amount: 12.6 g-dry-wt 
Date Anafyzed: I0/05/1,1, 1,9:22 Final- Extract Vol-ume: 4.00 mL 
lnstrument/Ana.Lv5t : tiuu5,/l{AK Dil-ution Factor: 1. 00 
GPC Cleanup: No Silica Gel: No 
Suf f ur CJ-eanup : Yes 
Aci d Cl c^nnn. YeS Percent Moisture: I1.8% 
Fl-orisil- Cleanup: No 

CAS Number AnaJ-yte RL Result 

rzot4-)-r-z Aroclor 1016 32 <32u
53469-2r-9 Arocfor L242 32 <32u
rlo I z-zY-o Arocfor t248 32 <32v
t-1097-69-1 Arocfor r254 JZ <32u
1_L096-82-5 Aroclor LZOV 32 <32u
11104 -28-2 Arocfor L22)- 32 <32u
r_11q1-_Lb-J Arocfor L232 32 <32v
3'/ 324-23-5 Arocfor L262 32 <32u 

Pannrl. orl i n tta /VatsY / jl), /nnh\\ t.t-" / 

PCB Surrogate Recovery 

Decachl- orobiphenyl
Tetrachlorometaxvlene 

54.5% 
68.5% 

FORM I 



Alstf;srb@ 
ORGAI\IICS AI{ALYSIS DATA SHEET INCORPORATED 
PCB by eClEcD Method Sw8082 Sample fD: MB-100411 
Paqe 1 of 1 METHOD BI,ANK 

Lth \amnta tt)' MB-100411 QC Report No: TO44-The Boeing Company 
LIMS ID I II-21- 302 Project: NBF-RRSS 
Matrix: Soil
udLd nefcdJe n uthori- zed: D: te S:mnl erl : NAvi)Renoriecl:- 1O/O1/1L Date Received: NA 

Date Extracted 1O/04/II Sample Amountl.72.0 g 
n-+^ 1-^1,,-^i. 1^'uar-e Arral_yzea: -Lu/ u5/ 1J- r5: f,4 Final Extract Vo]ume: 4.00 mL 
Tnsfrnmenr /A.'^l vst: ECD5/AAR Di-Iution Factor: 1. 0O 

Sif ica Gel-: Nov! v v4vsrlqF. 

Qrr'l frrr Claenrrn.vtvqrruts. YeS 
Aci d Cl FAnlrn. YeS Percent Moisture: NA 
Flnrisi I C1c:nrrn; ]116 

CAS Nunber AnaJ-yte RL Result 

1267 4-17-2 Arocl-or 1016 33 <33 U 

53469-2r-9 Aroclor IZqZ 33 <33 U 

1267 2-29- 6 Aroc.l-or 1248 33 <33 U 

11097-69-1 Aroclor t25 4 33 <33 U 

r7096-82-5 Aroclor IZOU 33 <33 U 

rltj4-28-2 Aroclor I221 33 <33 U 

_Lr_Lql-.1-o-J Aroc-Lor 1232 33 <33 U 

31 324-23-5 Aroclor t262 33 <33 U 

Panartad in rrc/LaFY/ rtY fnnl-r\\t/t'"t 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tet ra chl- orome t axvl- ene 

'7 9 .52 
83.5? 



Alsbfi:rb@ 
INCORPORATED 

sw8082/pcB SorL/SEDTMENT SURROGATE RECOVERY SUM!4ARY 

Matrix: Soif QC Report No: TO44-The Boeing Company
Proiect: NBF-RRSS 

DCBP DCBP TCbOC TCI'o(
 
Client ID T REC LCL-UCL * REC LCL-UCL TOT OUT
 

MB-100411 '79.5e" 5L-1"1"2 83.52 46-LLr 0
 
LCS-100411 76.02 5I-tI2 82.8% 46-111 0
 

LCSD-1004 11 '7 6 .52 57-1L2 8t .22 46-ItI 0
 

NBF-RRSS-A-0921 17 54.52 42-127 68.5% 50-114 0
 

Microwave (MARS) Control- Limits PCBSMI
 
Prep Method: SW3546
 

Log Number Range: LL-21302 to 1I-2L302
 

FORM-rr SW8082 
vada I rnr 't{ t44 



ORGANICS AI{AIYSIS DATA SHEET 
PCB by GCIECD Method SW8082 
Page 1 of 1 

Lab Sample fD: LCS-100411 
LIMS ID: LI-21302 
Matrix: Soif r-,
Data Release Authorizedt \ t )Reportedt I0/0'7 /LL 

Date Extracted LCS/LCSD: I0/04/Il 

Date Analyzed LCS: I0/05/II 1,6:L3 
LCSD: I0/05/11 16:32 

Instrument,/Analyst LCS : ECD5/AAR 
LCSD: ECD5/AAR 

GPC CJ-eanup: No 
Srr'l f rrr Cl e:nrrn' Yesvf verrsr. 

Acid Cleanup: Yes 
F l ori si I Cl e:nnn: No 

*xstff:rb@ 
INCORPORATED 

Sample ID: LCS-100411 
LCS/LCSD 

QC Report No: TO44-The Boeing Company
Pro;ect: NBF-RRSS 

D:fe Samnled: NA 
Date Received: NA 

Sample Amount LCS:
 
LCSD:
 

Final- Extract Volume LCS:
 
LCSD:
 

Dil-ution Factor LCS:
 
LCSD:
 

Si-1ica Gel-:
 

Percent Moisture: 

Spike LCS Spike 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD 

Arocl-or 1016 L26 L61 7 5.4% 121 t61 
Aroclor 1260 L24 L61 74.32 125 161 

PCB Surrogate Recovery 

LCS LCSD 
Decachforoblphenyl 1 6.02 1 6.52 
Tetrachf orometaxvf ene 82 .]eo 8I .2e" 

,,^ /Va /nn].r\Resufts reported in t.Y / ,.Y \ -y,y" /
 

RPD cafcufated usinq sampl-e concentrations per SW846.
 

r-.v s!JY

12.0 g-dry-wt
4.00 mL 
4.00 mL 
1.00 
1.00 
No 

NA 

LCSD 
Recovery RPD 

76.02 0. 8? 
14.92 0.8? 



iisbf,srb@ 
ORGATiIICS ANATYSIS DATA SHEET INCORPORATED 
TOTAI DTESEL R,A}IGE HYDROCARBONS 
NWTPHD by GClFID Report No: TO44-The Boeing Company
Page 1 of 1 Proiect: NBF-RRSS 
Matrix: Soil 

Date Received: 09/21 /77 

Data Release Authorized: 

DL-Dil-ution of extract prj-or to analysls. 

Reported: 7O/O4 /1I 

ARI ID Sample ID 
Extraction 

Date 
Analysis

Date 
EE\/ 
DL Range Result 

MB-100111 Method Bfank 
7I-2L302 HC ID: --

L0/01,/1L L0/03/1.1, 1.00 
FID4A 1.0 

Diesel 
Motor Oif 

6n 
10 

< 5.0 u
<10u 

o-Terphenyl 93.62 

To44A 
7I-21302 

NBF-RRSS-A-09271-1, 10/0L/1,1 1,0/03/L1, 1.00 
HC ID: DIESET/MOTOR OIL FID4A 1.0 

Diese].
Motor Oil 
o-Terphenyl 

5.9 
l2 

29 
55 
12 .72 

Reported in mglkg (ppm) 

I;l v-E;I lect'ave t ]-nal- Vo_Lume l_n m! . 

Rl-Reporting limit.
 

Diesel quantitation on total- peaks in the range from C12 Lo C24.
 
Motor Oil quantitation on totaf peaks j-n the range from C24 to C38. 
HC ID: DRO/RRO indicates resul-Ls of organics or additional hydrocarbons in 
ranges are not identj-fiabfe. 



fix3tfisrb@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SUMIIARY 

Matrix: Soil- Report No: 
Proiect: 

TO44-The 
NBF-RRSS 

Boeing Company 

(OTER) : o-Terphenyf 

Client ID 

100111MBS 
100111LCS 
100111LCSD 
NBF-RRSS- A-O9211.I 

LCS/MB LIMITS 

(50-150) 

Prep Method: SW3546 
Log Number Range z 77-21302 to 

TOT OUT 

93. 68 0 
87.5? 0 

n88.1? 
n72.r2 

QC IJIMITS 

( s0-150 ) 

II_ZI5UZ 



fixs5H8tb@ 
ORGANICS ATiIAI.YSIS DATA SHEET INCORPORATED 
NWTPHD by GCITID Sanple ID: LCS-100111 
Page 1 of 1 LCS/LCSD 

Lab Sample 1D: LCS-100111 QC Report No: TO44-The Boeing Company 
LIMS ID: I1.-2I302 Project: NBF-RRSS 
Matrix: Soil- ,A
Data Refease Authorized, 7fl Date Sampled: NA 
Reported: I0/04/LL Date Received: NA 

Date Extracted LCS/LCSD:. IO/0I/1L Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt 

Date Anafyzed LCSz IO/03/L1, 19:44 Final- Extract Vof ume LCS: l- . 0 mL 
LCSD: 1,0/03/L1.20:07 LCSD: 1.0 mL 

Instrument/Anal-yst LCS: FID4A/MS Di]ution Factor LCS: 1.00 
LCSD: FID4A/MS LCSD: 1.00 

Spike Lcs Spike r.csD 
LCS Added-LCS Recowery LCSD Added-LCSD Recowery RPD 

Di-ese1 133 150 BB.7? ]-28 150 8s.38 3.8? 

TPHD Surrogate Recovery 

LCS LCSD 
n-rFarnhanrrl 87. s8 88.1? 

Resul-ts reported in mglkg
 
RPD cafcul-ated using sample concentrations per SW846.
 



Ar$f,seb@ 
INCORPORATED 

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT 

ARI Job: TO44 
Matrix: Soil- Prniccf: NRF-RRSS 
Date Received: 09/21 /LI 

Cl-ient Final- Dron
 
AR] ID Cfient ID Amt Vol- Basis Date
 

II-213O2-100111M81 Method Bl-ank 10.0 g 1.00 mL - 10 /01./1,L
 
I7-21.3O2- I-00111LCS1 Lab Control- 10.0 g 1.00 mL - IO/01"/II
 
1,1,-2I302-100111LCSD1 Lab Control Dup 10.0 g 1.00 mL - 1-0/0I/1.1

1.1-2I302-TO44A NBF-RRSS-A-O92777 8.44 q 1.00 mL D L0/A7/11,
 

Basis: D:Dry Weight W:As Received
 
Diesel Extraction Retrrort
 



SA}4PLE RE SULTS -COI{VENT IOT.IAI.S 
EO44-The Boeing Company Arstfisrb@ 

INCORPORATED 

Proj ect : NBF-RRSS 
Event: NA 

Reportedz oe/29/tl Date SampJ-ed: 09/27 /1,1.( ) Date Recei-ved: a9/27 /1,1, 

CIient ID: NBF-RRSS-A-092711 
ARI ID: LL-2L302 fO44A 

AnaJ-yte I'lethod Units Sample 

pH 09/28/11. sw9045 std units 0.01 6.87 
0 92 811# 1 

RL Anal-ytical ranarl-inn Iinit-

U Undetected at reported detection Limj-t 

Resul-ts reported on a fresh weight basj-s
pH determined on 1:1 soi-l-:D.I. water extracts. 

Soil Sample Report-To44 



I.AB CONTROIJ REST'IJES-COTiIVENTIONATS 

Matrix: Soil-
Data Rel-ease Authori-zed 
Reported: 09/29/1,1, 

TO4A-Tbe Boeing Company 

Project: NBF-RRSS 
Event: NA 

Date SampJ-ed: NA 
Date Received: NA 

Ars5ffSrb@ 
INCORPORATED 

Arralyte/Method Qc ID Date Units Lcs 
Spike
Added Recovery 

pH 
sw9045 

ICVL 09/28111 std unj-ts 6.97 7.00 0.03 

pH is eval-uated as the AbsoLute Difference between the values rather than 
Percent Recovery. 

Soil Lab Contro] Report-TO44 



ANALyrrcAt(e,
RESOURCES\Z 
INCORPORATED 

INORGANICS ATiIALYSIS DATA SHEET 
TOTAI, METAIS Sanple ID : NBF-RRSS-A-092711 
Page 1 of 1 SA}IPLE 

Lab Sample ID: TO44A Report No: TO44-The Boeing Company 
LIMS ID: ]-1.-2L302 Prniact. NRtr-RRSS 
Matrix: Soif f\A i 
Data Refease Autho rized,:lfp Date Sampled: 09/21/77 
Reportedt 70/06/11 Date Received: O9/27 /1,1,U 
Percent Tota] Sol-ids: 80.38 

Prep Prep Analysis Arral.ysis
t'leth Date Method Date CAS Nunber Analyte Eslkg-dry 

3050B 09 / 29 /7r 6010B 1.0/05/1"r 7440-38-2 Arsenic 6 7 

3050B 09 / 29 /rr 6 010B ro/05/]-1, 7440-43-9 Cadnium v-z 10.1 
3050B 09/29/I1, 6 010B 1.0/05/71. 7440-47-3 Chroaiurn 0.6 15. 9 

3050B 09/29/71- 60108 t0/05/1r 7439-92-L Lead z 7 
CLP 09/29/r1 741tA 09/30/1,1 7 439-97-6 l'trercury 0.03 o.t2 

U-Analyte undetected at given RL 
RL-Reportino Limit 

FORM-I
 



firsifisrb@ 
INCORPORATED 

INORGA}TICS ATiIAIYSIS DATA SHEET 
TOTAI METAIJS Sauple ID: IAB CONIROL
Page 1 of 1 

Lab Sample ID: TO44LCS QC Report No: TO44-The Boeing Company
LIMS ID: 11-21302 t Proiect: NBF-RRSS 
Matrix: Soil- MA 
Data Release Authorizea\!{ ) Date SampJ-ed: NA
Reported:70/06/71, >U Date Received: NA 

BI,A}IK SPIKE QUAIITY CONTROL REPORT 

Analysis Spi.ke Spike I 
Analyte !4ethod Found Added Recoverl A 

Arsenic 60108 L99 200 99.5? 
Cadmium 6010B 52 .8 c,n n L06Z 
Chromium 6010B 32.5 50.0 105? 
Lead 6010B L96 200 98.0? 
Marnrrrrr n En7 4'tLA o .52 L04Z 

Reported in mglkg-dry 

N-Control l-imit not met 
NA-Not Appl1cable, AnaJ-yte Not Spiked
Control- Limi-ts: 80-120? 

FORII.VII
 



fixsbfisrb@ 
INCORPORATED 

INORGAI{ICS A}iIATYSIS DATA SHEET 
TOTAI{ METATS SampJ.e ID: METHOD BIJAI{K
Page 1 of 1 

Lab Sample fD: TO44MB QC Report No: TO44-The Boei-ng Company
LIMS ID: LI-21302 Project: NBF-RRSS 
Matrix: Soil-
Data Release Authori-zed Date Sampled: NA 
Reportedz 1,0/O6/1,1 Date Received: NA 

Percent Total- Solids: NA 

Prep Prep Analysis Analysis
r{,eth Date Method Date CAS Nuuber Analyte RL nq/kg-dry O 

30508 09/29/1.1. 60108 1,0/05/1,1 7 440-38-2 Arsenic 5 5 U 

30508 09/29/l'1, 60108 1.0/05/LI "7440-43-9 Cadmium 0.2 0.2 U 

30508 09/29/11, 60108 1,0/05/71 1440-47-3 Chromium 0.5 0.5 U 

30508 09/29/1L 60108 l0/O5/I1, '1439-92-I Lead 2 2 U 

CLP 09/29/1.1 '1471A 09/30/L1 7439-9'l-6 Mercurv O.02 O.02 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I
 



 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
  

APPENDIX D
	

Discharge Authorization for 
Treated Dewatering Fluids and Analytical Results 



 
 
 
 
 
 
 
 
 
 

 
  

Discharge Authorization 827-01
 

























 
 
 
 
 
 
 
 
 
 

 
  

Monthly Discharge Data Summaries
 



 
 
 
 
 
 
 
 
 
 

 
 
 
  

July 2011 Monthly Data Summary 



 
  

 
 

 

 
 
 

 
 

 
 

         

          
          

  

Job name: Boeing Pipeline Dewatering 
Job number: 11BOE1 

Month: July-11 
Prepared for: Glacier Environmental Services, Inc. 

MONTHLY DATA SUMMARY FOR CESF OPERATIONS 
Remediation Solutions for the Real WorldTM – Stormwater, Groundwater, and Waste Water 

DATE PRECIP 
VOLUME 
TREATED 
(Gallons) 

VOLUME 
DISCHARGED 

(Gallons) 

SAND 
FILTER 

INFLUENT 
pH 

SAND 
FILTER 

INFLUENT 
TURBIDITY 

(NTU) 

SAND FILTER 
EFFLUENT 

pH 

SAND 
FILTER 

EFFLUENT 
TURBIDITY 

(NTU) 

- - - - AVG AVG AVG AVG 
7/1/2011 0.00 109,374 13,865 7.74 74.88 7.13 1.60 
7/2/2011 0.00 - - - - - -
7/3/2011 0.00 - - - - - -
7/4/2011 0.00 - - - - - -
7/5/2011 0.00 118,325 17,092 8.05 64.32 8.01 2.24 
7/6/2011 0.00 140,514 16,842 7.60 74.11 7.38 1.38 
7/7/2011 0.01 165,405 15,381 8.09 66.50 7.86 1.46 
7/8/2011 0.00 177,090 19,708 7.83 67.73 7.78 3.00 
7/9/2011 0.00 282,719 100,000 7.10 95.85 7.15 0.97 
7/10/2011 0.00 370,968 100,000 7.11 102.58 7.08 2.16 
7/11/2011 0.00 337,293 100,000 7.07 120.79 7.06 2.57 
7/12/2011 0.09 325,426 100,000 7.06 130.52 7.04 2.12 
7/13/2011 0.01 230,997 100,000 7.03 94.97 7.01 1.35 
7/14/2011 0.00 181,172 100,000 7.02 198.61 6.99 1.96 
7/15/2011 0.04 249,865 100,000 7.12 206.09 7.08 1.88 
7/16/2011 0.33 265,691 100,000 7.49 32.15 7.46 1.80 
7/17/2011 0.06 211,569 82,188 7.53 27.32 7.51 1.78 
7/18/2011 0.00 265,138 67,826 7.48 37.63 7.48 2.09 
7/19/2011 0.00 191,232 76,911 7.46 21.44 7.44 1.29 
7/20/2011 0.00 214,371 82,709 7.46 25.11 7.44 1.69 
7/21/2011 0.00 252,345 96,917 7.59 26.06 7.54 1.39 
7/22/2011 0.00 212,487 81,348 7.64 16.27 7.36 1.13 
7/23/2011 0.00 - - - - - -
7/24/2011 0.00 - - - - - -
7/25/2011 0.33 75,378 30,408 7.79 16.48 7.55 0.35 
7/26/2011 0.00 251,014 100,000 7.66 13.89 7.55 0.80 
7/27/2011 0.00 253,240 100,000 7.57 12.22 7.53 1.25 
7/28/2011 0.00 119,149 48,244 7.58 9.64 7.54 0.94 
7/29/2011 0.00 147,779 57,101 7.52 12.80 7.49 0.73 
7/30/2011 0.00 244,609 100,000 7.12 184.87 7.11 0.87 
7/31/2011 0.00 299,390 100,000 7.09 20.17 7.09 1.52 
Monthly Total Total Total AVG AVG AVG AVG 

0.87 5,583,166 1,906,540 7.45 67.42 7.37 1.55 

The night of 7/8 to 7/9 a hose blew out.  See incident report for more information.  On 7/13 and 7/14 the influent flow 
meter was plugged with debris for a short time period.  The flow meter was cleaned and eventually replaced with a 
magnetic style flow meter 



f/ EAnalytical Resources, I ncorporated 
Analytical Chemists and Consultants

aU 

July 5, 201I 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TC99
 

DearJeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water pmples 
in good condition on July 1,2011. Two coolers were received with temperatures of l8.l and 9.6'C. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are inlluded for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

CES,INC 

W
Client Services Manager 
(206) 69s-62rr
 
kell),b@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,I,Nf/5lW-I2, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA9Bl68.206-695-6200 o 206-695-6201 fax 

http:www.arilabs.com
mailto:kell),b@arilabs.com
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JA 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Form a, 

E.
ARI Client: l-zt)€ t iV r 

\r 
COC No(s): 

rr 
NA 

Assisned ARlJob *"t aOLl ? 
Preliminary Examination Phase: -

Were intact, properly signed and dated custody seals attached to the outside of to cooler?
 

Were custody papers included with the cooler?
 

Were custody papers properly filled out (ink, signed, etc.) . .. ... ...
 

Log'ln Phase: 

Was a temperature blank included in the cooler? 

p,oi""t N"ru, (lBf - ITST 
Delivered by:Fed-Ex UPS Courier f,ffi";atrn"r.
Tracking No: 

What kind of packing material was used?	 Bassies Foam Block Paper 

Was sufficient ice used (if appropriate)? ... . 
@tt@,GetPacks 

Were all bottles sealed in individual plastic bags? 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with 

Were all bottles used correct for the req 

Do any of the analyses (bottles) require 

Were all VOC vials free of air bubbles? 

Date VOC Trip Blank was ma9Pit AR|.........
 

Was Sample Split by ARI ' (-Nry YES Date/Time: " ,Equipment:_-.Jin o^,., tlrf,( ,,^", 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Samole lD on COG Sample lD on Bottle 

Additional Notes, Discrepancies, & Resolutions: 

By: Date: 

Small ) "sm"
p4 mffi

Peabubbles ) "p6'*ril Large ) "lgn' 

Headspnce ) "hs" 

-r__* _"_-__/ 

\NA\ 

@
NO@
NO 

@" NO 

NA 

ffi
 

YES @ 
Other: 

";--m
YES ff'\*/--€.>ts+\ No 

%^ No 

NOuF-S/
@No
@No 
YES NO 

YES NO 

(u/>, @No 
Split by: 

lSsZ_ 

Sample lD on COC 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants@ Gompliance Form 

-T( {r/ 

Cooler#: 

Copler Temperature Compliance Form Version 000 
3/3/09 



Ar3SfiS*@ 
ORGAIIICS AI{AIYSIS DATA SHEET INCORPORI\TED 
PCB by GCIECD ldethod SW8082 SampJ-e ID: NBF-D!S-A-070111 
Page 1 of 1 SA}!PLE 

Lab Sample fD: TC99A QC Report No: TC99-The Boeing Company 
LIMS ID: 1"1"-!4520 Proiect: NBF-LTST 
Matrix: Wastewater o25.082.311.001 
Data Refease Authorized:, ,f, Date Sampled: 01 /01,/1.I
Reported: 01 /05/17 Date Recei-ved: O7 /Ql/II 

Date Extracted: 07 /OI/17 Sample Amount: 500 mL 
Date Analyzedt 07 /05/II 0'7:26 Final- Extract Vol-ume: 1.0 mL 
Instrument,/Analyst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Sulfur Cl-eanup: Yes Aci-d Cl-eanup: Yes 

CAS Nunber AnaJ.yte RL Resu]-t 

12614-1"L-2 Arocfor 1016 0.10 < 0.10 u
 
53469-27-9 Arocl-or 7242 0.10 < 0.10 u
 
L261 2-29- 6 Arocl-or 1248 0.10 < 0.10 u
 
11097-69-1 Arocl-or 7254 0.10 < 0.10 u
 
r ruvb- 6z- 3 Arocl-or 7260 0.10 < 0.10 u
 
r L ru4- 26- z Arocl-or r22L 0.10 < 0.10 u
 
l_r_Lq1-t_o-J Aroclor L232 0.10 < 0.10 u
 
3'1324-23-5 Aroclor r zoz n 1n < 0.10 u
 

Reported in pg/L (ppb) 

PCB Surrogate Recoverlt 

Decachl-orobiphenyl 87.0? 
Tetrachf oromet axvl-ene 11.52 

FORM I 



ORGA}TICS ATiIAI,YSIS DATA SHEET 
PCB by GCIECD ldethod Sw8082 
Page 1 of 1 

Lab Sample ID: TC99B 
LIMS ID z I7-'J.4527 
Matrix: Wastewater 7
Data Refease Authorized: ,1)
Reported: 01 /05/11 

Date Extracted : 0'l / 01, / 1,1, 

Date Anal-yzed: 01 / 05 / lI 07 : 45 
lnstrument/AnaIyst : ECD5/JGR 
GPC Cleanup: No 
Sulfur Cleanup: Yes 

CAS Nunber Analyte 

L261 4-I1-2 ArocLor 1016 
53469-2L- 9 Arocl-or 1242 
126'7 2-29-6 
LL097-69-1 

Arocl-or 
Aroclor 

]248 
L254 

11096-82-5 ArocLor t260 
L1104-28-2 Aroclor 'J,221" 

11141-16-5 Aroclor IZJZ 
31324-23-5 Aroclor rzoz 

Pannr1.r\EPv! 

*xsbf;s?!@ 
INCORPORATED 

Sanp1e ID: NBF-DTS-B-070111 
SAIIPLE 

QC Report No: TC99-The Boeing Company

Project: NBF-LTST
 

025.O82.311.001
 
Date Sampl-ed: O'7 /O1./1,1.


Date Received: O7 /OI/LL
 

Sample Amount: 500 mL
 
Final Extract Vol-ume: 1.0 mL
 

Dil-ution Factor: 1.00
 
Sil-ica Gel: No
 

Acid C-leanup: Yes
 

RL Resu1t 

0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

usuad i n rrnFvl /T.! /nnl.r\ )f rr r}Jyu 

PCB Surrogate Recovery 

Decachl-orobiphenyl 93.8?
 
Tet rachl orometaxvlene 18.52
 

FORM I 



ORGANICS AI{ALYSIS DATA SHEET 
PCB by GCIECD Method SW8082 SampJ.e ID: MB-070111 
Page 1 of 1 METHOD BLAI.IK 

Lab Samp.l-e fD: MB-070111 QC Report No: TC99-The Boeing Company 
LIMS IDz 11.-1,4520 Project: NBF-LTST 
Matrix: Wastewater 025.082.311.001_ 
Data Refease Authorized: Date Sampled: NA 
Reported: 07 /05/1,7 Date Received: NA 

Date Extractedt 07 /0L/II Sample Amount: 500 mL 
Date Anaf yzedt 0'1/05/1,1 08:04 Final Extract Vol-ume: 1.0 mL 
fnstrument/Anafyst : ECD5/JGR Dilution E"actor: 1.00 
GPC Cleanup: No SiIica Gel-: No 
Sul-f ur Cleanup: Yes Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

)-zot4-rr-z Arocfor 1016 0. 10 < 0.10 u 
5 540Y- Z r- Y Arocfor rzlz 0.10 < 0.10 u 
rzo I z-zY-o Aroclor L248 0.10 < 0.10 u 
11097-69-1 Arocl-or L254 0.10 < 0.10 u 
11096-82-5 Arocfor ]-260 0.10 < 0.10 u 
II]-U4_26_Z Arocl-or 1.221 0.10 < 0.10 u 
r1141_-rb-5 Arocl-or 1.232 0.10 < 0.10 u 
37 324-23-5 Aroclor rzoz 0.10 < 0.10 u 

Reported in pglL (ppb) 

PCB Sumogate Recovery 

Decachforobiphenyl 91.8?
 
Tet rachf oromet axvl-ene 17 .22
 

Als5ffSrb@ 
INCORPORATED 

FORM I 



AXstfiS*@ 
INCORPORATED 

sw8082/pcB WATER SURROGATE RECOVERY SrD{r'rARY 

Matrix: Wastewater QC Report No: TC99-The Boeing Company 
Proj ect: NBF-LTST 

025 .082. 311 . 001 

DCBP DCBP TCMX TCIO(
 
C1ient ID t REC LCL-UCL I REC LCL-UCL TOT OUT
 

MB-070111 91.8? 35-11 6 11 .22 29-1.00 0 
LCS-070111 87.5? 35-116 7 4.22 29-1.00 0 
LCSD-070111 88.22 35-116 73.0? 29-1,OO 0 

NBF-DTS-A-070111 87.0% 10-128 77.52 2s-100 0 

NBF-DTS-B-0701 1 1 93.88 10-L28 78.52 25-700 0 

Prep Method: SW3510C 
Log Number Range: II-1,4520 to 11-14521 

FORM-rr SW8082 
Page L for TC99 



f,rstus*@ 
ORGA}IICS A}iIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIE@ ldethod Sw8082 SampJ-e ID: LCS-070111 
Page 1 of 1 LCS/ICSD 

Lab Sample ID: I,CS-O70111 QC Report No: TC99-The Boelng Company 
LIMS rD: 1L-14520 Project: NBF-LTST 
Matri,x: Wastewater 025.082.311.001 
Data Rel-ease Authorized: Date Sampled: NA 
Reported: 07 /05/II Date Received: NA 

Date Extracted LCS/LCSDt 01 /01,/1,7 Sampl-e Amount LCS: 500 mL 
LCSD: 500 mL 

Date Anafyzed LCSI 01/05/]-l- 08:23 Final- Extract Volume LCS: 1.0 nL 
LCSD: O1/05/lI 08:42 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECD5/JGR Di]ution Factor LCS: l- . 00 
LCSD: ECD5/JGR LCSD: l-.00 

GPC Cleanup: No Sil-i-ca Gel-: No 
Suf f ur Cl-eanup : Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
AnaJ.yte LCS Added-LCS R€covery LCSD Added-LCSD Recovery RPD 

'13.1"2Arocl-or 1016 0.731 1.00 0.713 1.00 71.32 2.52 
Arocl-or 12 60 0.162 1.00 76.22 0.7'l 3 l-.00 71 .32 t.Az 

PCB Surrogate Recovery 

I.cs LcsD 
Decachlorobiphenyl 87.5? 88.22
 
Tetrachl-orometaxvf ene '7 4.22 73. 08
 

Resul-ts reported in pglL 
RPD cal-cufated using sampfe concentrations per SW846. 

FORM III 



J/ F- Ana I yti cal Reso u rces, I n co rpo rated 
7/- Analvtical Chemists and Consultants\t 

July 6, 2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001 
ARI Job: TD05 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analyical Resources, Inc. (ARI) accepted two water samples 
in good condition on July 5 , 201I . One cooler was received with temperatures of I I .3 "C. 

The samples were analyzed for PCBs, as requested on the COC. 

The PCB surrogate DCBP is out of control high in the LCSD. The LCSD spike percent recoveries are 
in control and no further action was required. 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Client Services Manager 
(206) 69s-62rr 
kellyb@arilabs.oom 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S 1W-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100 . Tukwila WA 981 68 o 2O6-695-6200 r 206-695-62O1 lax 

http:www.arilabs.com
mailto:kellyb@arilabs.oom
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sampre rD cross Reference Report lI3b$SA@ 
INCORPORATED 

ARI Job No: TD05
 
Client: The Boeing Company


Project Event z 025082.311.001
 
Proiect Name: NBF
 

ARI ARI 
Sample ID Lab ID LIMS ID t{atrix Sanp1e Date/Time VTSR 

1. NBF-DTS-A-070511 TDO54 11-14484 Wastewater 01 /05/1I 10:45 07 /05/11' II:25 
Z . / 11-14485 Wastewater 0l /05/11 L0:52L\IJI -U'1 5-IJ-U^-0511 TD05B 07 /05/].1, ]-I:25 

Printed 01 /05/II 



@ Analytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants Compliance Form 

*0?oS lt 2- 5?tr zrn L 
BF- Dr S-- Y>- rr-7(-,s I \ 

00070F Cooler Temperature Compliance Form Version OO0 
3/3/09 



Analytical Resources, IncorporatedJA Gooler Receipt FormAnalytical Chemists and Consultantsat 

ARI Client: Project Name: 

COC No(s): Delivered by: Fed-Ex UPS Courie 

Assioned ARt Job No, -7=ANS Tracking No: NA 
Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) . .. ... ... NO 

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry)....... !_Lj 
i"ro ,ou, qW4 ry- ",,r', t ?2--'

/ / /\ 
Complete custody forms and attach all documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES (Ng' 
What kind of packing material was used? ... Packs Baggies Foam Block Paper Other: -------=<

Was sufficient ice used (if appropriate)? ................. NA YES r(NO]
* 
Were all bottles sealed in individual plastic bags? YES 'Q9)
Did all bottles arrive in good condition (unbroken)? NO
 

Were all bottle labels complete and legible? NO
 

Did the number of containers listed on COC match with the number of containers received? NO
 

Did all bottle labels and tags agree with custody papers? ..:.........
 {aEgl NO
,4:\

Were all bottles used correct for the requested analyses? QESJ NO 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA YES l Ntnl 

Were all VOC vials free of air bubbles? YES NO@ @ NO 

@ 
Split by: 

* of discrepancies or concerns 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Dlscrepancies, & Resolutions: 

By: qq!g, 

Small ) "sm" 

*rt Peabubbles ) 
Large ) "lg" 

"pb" 

Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



ORGAI{ICS AI.IALYSIS DATA SHEET 
PCB by AC(ECD Method Sw8082 
Page 1 of 1 

Lab Sample ID: TD05A 
LIMS ID:. 1I-L4484 
Matrix: Wastewater 
Data Refease Authorized,t \1ri1/
Reported 01 /06/11 

Date Extracted: 07 /05/lI
Date Anafyzed: 07 /05/1L 14:21 
lnstrument/AnalvsE : LUUS/ uGt( 
GPC Cleanup: No 
Srr I f rrr Cl a:nrtn: lr]6 

CAS Nunber 

7261 4-rr-2 
53469-2r-9 
1267 2-29-6 
rr091 - 69-r 
1L096-82-5 
tlto4-28-2 
1LL4L-L6-5 
37 324-23-5 

AnaJ-yte 

Arocfor 1015 
l{rocLot rzqz
Aroc]_or 1246 
Aroclor 1,254
Aroclor 1260 
Aroclor L22I 
Arocl-or 1,232
ArocLor 1"262 

Pannrfr\sPv! 

2=\ 
ANALYTICAL (JA 
RESOURCES\Z 
INCORPORATED 

Samp1e ID: NBF-DTS-A-070511 
SAMPLE 

Pannrt- NIa. TDO6-Tho Rnoinc CnmnQC 
Project: NBF 

025082.3L1 
Daf e Semnl ecl : O'7 /05/I

Date Received: 0'7 / 05 / I 

Sample Amount:
 
Final- Extract Volume:
 

Dllution Factor:
 
Sifica Gef:
 

Acid CJ-eanup:
 

RL 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

arl i r tta /f /nnF.\Lsu r11 Frvl ! \-y.vu,/ 

PCB Suffogate Recovery 

Decachlorobiphenyl 100u
 
Tet rachl oromet axvl- ene 69 .52
 

FORM I 

v --"'rdflY 

.001 
1 
1 

500 mL 
1.0 mL 
1.00 
No 
No 

Result 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 



ORGAIIICS AIiIA],YSIS DATA SHEET 
PCB by GC/ECD Method SW8082 
Paqe 1 of 1 

I. UU5IJ 
LIMS ID:11-14485 
Matrix: Wastewater 
Data Refease Authorized: w
RAnnrrod. llt/ tih/lf 

Date Extracted: 0-l /05/II
Date Anafyzed: 01/05/LI 14:08 
Incrrrrm6nr / ana | l/st: iluu5l JGK 

CDa al arnrrn' NIn 

Srr I f rrr Cl e:nrrn: l{9 

CAS Nunber ArraJ-yte 

1261 4-rr-2 Aroclor 1016 
53469-2r-9 Arocl-or 1242 
1,267 2-29-6 
1,I091-69-I 
1,r096-82-5 
71704-28-2 

Aroclor 
Arocfor 
Arocfor 
Arocfor 

L248 
L2s4 
L260 
L22t 

71r41"-L6-5 Aroc-l-or 1232 
31 324-23-5 Aroclor 7262 

AXsbfiSe!@ 
INCORPORATED 

Sanple ID: NBF-DTS-B-070511 
SA}4PLE 

TDO5-The Boeing Company 
Drai anl- . NBF 

025082.311.001 
Date Sampled: 01 /05/II

Date Received: 01 /05/11 

Sample Amount: 500 mL 
Final- Extract Vol-ume: 1.0 mL 

Dilution Factor: 1.00
 
Sif ica Gel-: No
 

Acid Cleanup: No
 

RL Resu].t 

0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 

Roharl-a.{uvv i n rrr rra /T.FYl ! /nnh \\-y-yv/ 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Tet rachl-orometaxvlene 

10 9% 
'7 J .0e" 

FORM I 



firsbfistb@
ORGAI{ICS AI.IALYSIS DATA SI{EET INCORPORATED 
PCB by GCIECD Method SW8082 SampJ.e ID: MB-070511 
Page 1 of 1 METHOD BI.ANK 

Lab Sample lD: MB-070511 QC Report No: TD05-The Boeing Company 
LrMS rD:77-I4484 Project: NBF 
Matri-x: Wastewater 02s082.311.001 
Data Refease Authorized: Defc S:mnled: NA 
Renorf ecl:. O'7 /O6/II Date Received: NA 

Date Extracted: 01 /05/L1. Sample Amount: 
Date Anal-yzed: 0'7/05/II L4:46 Finaf Extract Vo]ume:
fnstrument/Analyst : ECD5/JGR Dilution Factor: 
GPC Cleanup: No Sif ica Gel-: 
Srrl frrr Cl c:nrrn' \19 Acid Cleanup: 

CAS Number Analyte RL 

L267 4-tr-2 Arocl-or -LU-LO 0.040 
s3469-2r-9 Aroclor 1242 0.040 
1,26'7 2-29-6 Aroclor 7248 0.040 
7r091 -69-r Aroclor L254 0.040 
7L096-82-5 Aroclor L260 0.040 
11104 -28-2 Arocl-or 722r 0.040 
1114 1- 16 - 5 Arocl-or r232 0.040 
31 324-23-5 Arocl-or r262 0.040 

Pannrl-ad f r ..a/f. i/nnl-r\\ I/I-" / 

PCB Sunogate Recovery 

Decachlorobiphenyl 98 .2e. 
Tet rachlorometaxylene 78.5% 

500 mL 
1.0 mL 
1.00 
No 
No 

Resu].t 

< 0.040 u 
< 0.040 u 
< 0.040 u 
< 0.040 U 
< 0.040 U 
< 0.040 u 
< 0.040 u 
< 0.040 u 

FORM I 



AIsbnstb@ 
INCORPORATED 

SW8082/PCB WATER STTRROGATE RECO\IERY SuMt'lARY 

Matrix: Wastewater QC Report No: TDO5-The Boeing Company
Project: NBF 

025082.311.001 

DCBP DCBP TCID( TCDO(
 

Client ID 8 REC LCL-UCL 8 REC LCL-UCL TOT OUT
 

MB-070511 98 .22 35-11 6 18.52 29-L00 0
 

LCS-070511 rI2Z 35-116 81.52 29-L00 0
 
LCSD-070511 118U* 35-116 19.22 29-1,00 1
 

NBF-DTS-A-07 05 1 1 1002 1,0-1,28 69.52 25-100 0
 
L\IJI -U.1 5-b-U / Uf,II 109% 10-1,28 17.O2 25-100 0
 

Prep Method: SW3510C 
Log Number Range: II-L4484 to LL-14485 

FORM-rr SW8082 
P:d6 | i^r 't t lt l5 !sYv + +v! 



ixsbHsrb@ 
ORGAI{ICS AI{ATYSIS DATA SHEET INCORPORATED 
PCB by GC/F.CD Method Sw8082 Sample ID: LCS-070511 
Page 1 of 1 LCS/LCSD 

Lab Sample fD: LCS-070511 QC Report No: TD05-The Boeing Company 
LIMS IDz 77-14484 Project: NBF 
Matrlx: Wastewater 025082.311.001 
Data Refease Authorizedz D:faes S:mn1ad; NAuv vgrrlr+vu, 

Reported: 07 /06/1,I Date Received: NA 

Date Extracted LCS/LCSD: 01/05/I! Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Anafvzed LCS:. 07/05/ 11 15:05 Final- Extract Vofume LCS: 1.0 mL 
LCSD: 01 /05/LI L5:24 LCSD: 1.0 mL 

Tnstrr:ment /Anal vst LCS: ECD5/JGR Dil-ution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Silica Gel-: No 
Srr'l frrr Cl canrrn. v+vqrruts. ]rl9 Acid Cleanup: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 0.'793 1.00 79.32 0.803 1.00 80.3% 1.32 
Aroclor 1260 0.964 1.00 96.42 L.02 l_.00 L02Z s.6% 

PCB Surrogate Recovery 

LCS LCSD 
I)cc: r-h I nrnh i nhenr;l Lr2e" 118 3 

Tetrachlorometaxvl-ene 81 . 5? '7 9 .22 

Results reported in p.g/L
 
RPD cafcul-ated using sample concentrations per SW846.
 

FORM III 



Jl F- 	Anal yti cal Resou rces, I n co rpo rated 
Analytical Chemists and Consultants-aU 

July 7,2011 

Jeremy Davis 
Landau Associates, lnc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TD21
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on July 6,201l. One cooler was received with temperatures of 18.3"C. 

The samples were analyzed for PCBs, as requested on the COC. 

The LCS/LCSD RPD for aroclor 1260 is outside of the +/- 40olo control limit. The spike recoveries are 
in control and no action was required. 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file elecftonically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely, 

Client Services Manager 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,IN VSlW-12, Seattle, WA 98124-2207 

Page I of 

46'11 South'l34th Place, Suite 100 . Tukwila WA 98168 . 2O6-695-6200 . 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Analytical Resources, IncorporatedJtE Gooler Receipt FormAnalytical Chemists and Consultanrsat 

Protuct lvamu, \) Rf 
Dehvered by Fed-Ex UPS Courier 

Tracking No: NA 
Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NOG3,
Were custody papers included with the cooler? NO@.,
Were custody papers properly filled out (ink, signed, etc.) ... ... . @ NO 

Temperature of Cooler(s) ('C) (recommended 2.0-6.0'C for chemistry)...... l?,3 
lf cooler temperature is out of compliance fill out form OO070F remp Gun tD#, ?'eq//." /1 

CoolerAccepteo oy: Ad oate Time: lOaC) 
Complete forms and attach documents 

Log-ln 

Was a temperature blank included in the cooler? . ..2\. . . yES 69 
What kind of packrng matenal was used? ... Bubble Wrap &9 Gel Packs Baggies Foam Block paper Other: _
 

Was sufficient ice used (if approp'ate) ? . .. ... . .. . NA -@
 
"* @Were all bottles sealed in individual plastic bags? yES
 

Drd atl bottles arrive in good condttton (unbroken)? NO
@
Were all bottle labels complete and legible? 

@ NO
 
Did the number of containers 
listed on COC match with the number of containers received? NO@
Did all bottle labels and tags agree with custody papers? 6A NO
 
Were all bottles used conect for the requested analyses? 
 Ag NO
 
Do any of the analyses (bottles) require preservation? (attach preservatton sheet, excluding VOCs)... yES
6p NO
 
Were all VOC vials free of air bubbles? yES
l|l|A ) NO
 
Was sufficient amount of sample sent in each botile? .......... 
 (59, NO

^DateVOCTripBlankwasmadg{Rt................ v
 
G;\--/

was sample split by ARt (ry:l,) yEs Date/Time _ Equipment:_ sptit by: 

sampres Lossed ov' N
L 

o^r., +lL| ll ,,^", 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle SamDle lD on GOC Sample lD on Bottle Sample lD on COC 

Additi onal N otes, Di sc repancies, E Reso/ufions.. 

By. Date
 
P€,*LSblss'
 Small ) "sm"

2-a mm >.{ mm 
Peabubbles ) "pb"I roro frl Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Gooler Temperature
Analytical Chemists and Consultants Compliance Form r 

Cooler Temperature Compliance Form Version 000 
3/3/09 



Sanrple ID Cross Reference Report i:S!n8t:(O
lNGORPORAIED 

ARI Job No: TD2I
 
Client: The Boeing Company


Project Event z 025.082.3!1.001
 
Project Name: NBF
 

ARI ARI 
SampJ-e ID Lab ID LIMSI ID Matrix Sample Date/Time VTSR 

1. NBF-DTS-A-070611 TD21A I1-I451 9 Water 01/06/7I 09225 01/06/II I0:20
2. NBF-DTS-B-070611 TD21B I7-I4580 Water 0'7 /06/LI 09:29 01 /06/11 09:59 

Printed 01 /06/II 



a\ANALYTICALTffi 
RESC'URCESV 

ORGAI.IICS AI.IAIYSIS DATA SIIEET INCORPORATED 
PCB b!, GCIECD ldethod SW8082 SampJ.e ID; NBF-DTS-A-070511 
Page 1 of 1 SAI4PLE 

Lab Sample ID: TD21A 
LIMS IDt II-I4579 
Matrix: Water 
Data Re-l-ease Authorized: 4Reported: 07 /O6/'l.l 

Date Extracted: O"l /06/1,1
Date Anal-yzed:, 07 /06/1.1. 12;51.
Instrument,/Analyst : ECDT /JGR 
GPC Cleanup: No 
Sul-fur Cl-eanup: No 

CAS Nunber 

1,267 4-1.1-2 
53469-2I-9 
126'72-29-6 
1L097 -69-1. 
11096-82-s 
l-l-ruq-zd-z 
1114 1- 1 6- 5 
3'7324-23-5 

Report No: TD21-The Boeing Company 
Hro"t ecE : Nt !-

025 . 082 .311 . O 01 
Date Sampled: 01 /06/7I

Date Received: 01 /06/77 

Sample Amount: 500 mL 
Final- Extract Volume: 1.0 mL 

Di-l-ution Factor: 1.00 
Sil-ica Gel-: No 

Acid Cleanup: No 

Analyte 

Aroclor 1016 
ArocLor 1242 
Aroclor 1248 
Aroclor 1254 
Arocl-or l-2 60 
Aroclor L22L 
Aroclor L232 
Arocl-or !262 

Reported in p,g/L (ppb) 

PCB Surrogate Recoverl 

Decachl,orobiphenyl 
Te t ra chl- orome t axvL ene 

RL Result 

0.10 < 0.10 u 
0.10 < 0.10 u 
n 1n < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

< 0.10 u 
< 0.10 u 

0.10 < 0.10 u 

dz-zt 
68.8? 

FOR!! I
 



a.ANALYTICALT'EI 
RESOURCESV 

ORGAIIICS AI.IAIYSIS DATA SIIEET INCORPORATED 
PCB by GCIECD Method SW8082 Sauple ID: NBF-DTS-B-070611
Page 1 of 1 SA}4PLE 

Lab Sample ID: TD21B QC Report No: TD21-The Boeing Company
LIMS ID:11-14580 Project: NBF
Matrix: Water 025.082.311.001AData Release Authorized: y'7(/ Date Sampled: 01 /06/II
Reported: 0'7 /06/1.I Date Received: 0"1 /06/1,1, 

Date Extracted: O7 /06/II Sample Amount: 500 mL 
Date Ana1yzed: 01 /06/11. 13:14 Final- Extract Vol-ume; l-.0 mL 
fnstrument/Anal-yst : ECDTlJGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica GeI: No
Sulfur Cleanup: No Acid Cleanup: No 

CAS Nunber Arralyte RL Reeu].t 

L267 4-1,r-2 Aroclor 1016 n 1n < 0.10 u
 
53469-2I-9 Aroclor 1242 n 1n < 0.10 u
 
L26'72-29-6 Aroclor 1248 0.10 < 0.10 u
 
11097-69-1 Aroclor 1254 n 1n < 0.10 u
 
11096-82-5 Aroclor 1260 0.10 < 0.10 u
 
l_l_1uq-zd-z Aroclor 122I 0.10 < 0.10 u
 
tlrql.-10-J Aroc-l-or 1232 n 1n < 0.10 u
 
31 324-23-5 Aroclor L262 n 1n < 0.10 u
 

Reported in pg/L (ppb) 

PCB Surrogate Recoveraz 

Decachl-orobiphenyl 't 4 .82 
Tet ra chl- orome t axvl- ene 64.22 

FOR}! I
 



firs5f;srb@
ORGAI{ICS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 Sanple ID: MB-070611 
Pase 1 of 1 METHOD BI,ANK 

T,el'r S:mnl c TD. MB-070611 f)|- Panarl- \Tn . R.na i nn |- r'l'h21 -'l"ha Y -Jmpany
LIMS ID:. L]--1-45'79 Project: NBF 
Matrix: Water 025.082.311.001 
Data Refease Authorized: D:tc S:mnlcd. NA 
Renort crl : O'l / O1 / LI Date Received: NA 

Date Extractedl. 07 /06/]-1" Sample Amount: 500 mL 
Date Analyzed: 07 /06/1-L 13:36 Final- Extract Vo]ume: 1.0 mL 
Instrument/Analvst : ECDTlJGR Dilution Factor: 1.00 
GPC Cleanup: No Sil-ica GeI: No 
Suffur Cleanup: No Acid Cleanup: No 

CAS Nuuber Analyte RL Result 

126'7 4-II-2 Arocfor 101 6 0.040 < 0. 040 u 
53469-2L-9 Arocfor 1242 0.040 < 0. 040 u 
126'72-29-6 Aroclor ]-248 0.040 < 0. 040 u 

1)E,A11097-69-1 Arocl-or 0.040 < 0. 040 u 
11096-82-5 Arocl-or 1260 0.040 < 0. 040 u 
LLL04-28-2 Aroclor r22L 0.040 < 0. 040 u 
.l-tr4-L--Lo-f, Aroclor L232 0.040 < 0. 040 U 
31 324-23-5 Aroclor L262 0.040 < 0. 040 u 

Pannrt- aA i n rrn /l /nnFr\uEv frr FYl ! \PYpt 

PCB Surrogate Recovery 

Decachlorobiphenyl 90 .2eo 
T e t ra chl- oromet axvl- ene 65.5% 

FORM I 



firstffsrb(o
INCORPORATED 

sw8082/PCB WATER SURROGATE RECOVERY SUMr'rARy 

Matrix: Water QC Report No: TD21-The Boeing Cornpany
Project: NBF 

025.082.311.001 

DCBP DCBP TC}'DC TCT'O(


Client ID T REC LCL-UCL I REC LCL-UCL TOT OUT
 

MB-07061-1 90.2e" 35-116 65.53 29-700 0
 
LCS-070611 86.2eo 35-116 51 .22 29-100 0
 
LCSD-070611 42.9eo 35-116 31 .22 29-100 0
 
r\I'f -uID-A-u /uo.l-_L 82.2% 10-128 68.83 25-100 0
 
NBF-DTS-B-070611 14.82 1,0-128 64.22 25-100 0
 

Prep Method: SW3510C
 
Log Number Range: 11-14579 to 11-14580
 

FORM-II S['I8082 



ANALYTICAL A 
RESOURCESV 

ORGAI{ICS A}IAIYSIS DATA SI{EET TNCORPORATED 
PCB by @,/ECD t'tethod Sw8082 Sanple ID: LCS-070611 
Page 1 of l- LCS/LCSD 

Lab Sample fD: LCS-070611 QC Report No: TD21-The Boeing Company 
LIMS ID: 1"L-L4579 Proiect: NBF 
Matrix: Water L 025.082.311.001 
Data Release Authorized: \T\/ Date Sampled: NA 
Reportedz 01 /01 /77 Date Recei-ved: NA 

Date Extracted LCS/LCSD: 01/06/1,1 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Ana.l-yzed LCS z 01 /06/11 13:59 Final Extract Vol-ume LCS: 1.0 mL 
LCSD: 07 /06/1,L 1,4:22 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECDTIJGR Dil-ution Factor LCS: 1.00 
LCSD: ECDTIJGR LCSD: 1.00 

GPC Cleanup: No 
Sulfur Cleanup: No 

Silica Gef: No 
Acid Cleanup: No 

Analyte 
Spike LCS Spike LCSD 

LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 
Arocl-or 12 60 

0 . 639
0.882 

1 . 00
1.00 

63. 9E
88.22 

0 .442
0.550 

1. 00
1.00 

44 .22 
55.0t 

36.42 
46.4% 

PCB Surrogate Recoveay 

LCS LCSD 
Decachlorobiphenyl 86.22 42.82 
Tetrachl-orometaxvfene 51.2% 31.22 

Resufts reported in pglL
 
RPD cafcu.lated using sample concentrations per SW846.
 

FORM III 



-lJl F- 	Ana I yti cal Resou rces, I n corporated 
Analytical Chemists and Consultants 

aU 

July 8, 201I 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TD32
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on July 7,2011. One cooler was received with temperatures of 15.3oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

,Y/WL RESO,URCES, INC

i{rry
6ottem
 

Client Services Manaqer
 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S 1W-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Sampre rD Cross Reference Report f,Xs:HStb@ 

ARI Job No: TD32
 
Client: The Boeing Company


Project Event: 0025082.311.001
 
Project Name: NBF-LTST
 

ARI ARI 
SampJ-e ID Lab ID LIMS ID Matrix Samp]-e Date/Time VTSR 

1. NBF-DTS-A-}7011,I TD32A II-14650 Wastewater 01 /01 /lI 08:22 01 /01 /11 08:58 
2. NBF-DTS-B-O70711 TD32B 11,-14651- Wastewater 01 /07 /17 08:28 07 /07 /11 08:58 

Printed 07 /07 /II 



JA 	 Analytical Resources, lncorporated 
Analytical Chemists and Consultants Cooler Receipt Form a, 

ARI Client p,or""tr'r"'u, NSF*[J\T 
COC No(s): Delivered by: Fed-Ex UPS Courier f(J outiu"r"$ Otner: 

Assigned ARI Job No Tracking No:av3> €	 
'uA)

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?	 NO(9

Were custody papers included with the cooler?	 NO@

Were custody papers properlyfilled out (ink, signed, etc.) ......... ...	 NO
@
 
Temperature of Cooler(s) ('C) (recommended 2.0-6.0 'C for chemist ty).. .... Ea 
lf cooler temperature is out of compliance fill out form 00070F 	 remp Gun lD#: LIOL/I

I 
coorerAcceptuo uy, AV 	 or,",-af 

I 
n ltt ri.", t558; 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES q9r, 
What kind of packing material was used? .. . Gel Packs Baggies Foam Block Paper Other:_ 

Was sufficient ice used (if appropriate)? NA YES . 
Were all bottles sealed in individual plastic bags? YES 6A 
Did all bottles arrive in good condition (unbroken)? Gb, NO 

Were all bottle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

ffEq>-...
(veq 

NO 

NO 

Did all bottle labels and tags agree with custody papers? dtrs NO 

Were all boftles used correct for the requested analyses? 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs).. 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? 

Date VOC Trip Blank was made at ARI 

Equipment 

€De) 
8) 

@r 
YES 

YES 

@ 
Split by 

NO 

NO 

NO 

NO 

n* Notify Project Manager 'repancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Resolufions.. 

By: Date: 

SlIlaIN {ri BrftblFs-- Small ) "sm"*&ffn 
> { mt{.t:

',r: 	 Peabubbles ) "pb'. *tfr Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants@ Compliance Form 

Cooler#: Tem 

Cooler#: T 

Cooler Temperature Compliance Form Version 000 
3l3l09 



fir$f*srb@ 
ORGAI{ICS AI.IALYSIS DATA SHEET INCORPORATED 
PCB by BC/ECD Method Sw8082 Sauple ID: NBF-DTS-A-070711 
Page 1 of 1 SE}IPLE 

Lab Sample ID: TD32A QC Report No: TD32-The Boeing Company 
LIMS ID:11-14650 Drn'i aal- . NBF-LTST 
Matrix: Wastewater .-, 0025082.311.001 
Data Rel-ease Authorized' //,fl Date Sampled: 01 /01 /11.
Reported: 01 / 08 / 1'7 Date Received: 07 / 01 / 1'1' 

Date Extracted: 07 /O1 /1,1, Sample Amount: 500 mL 
Date Anafyzedz 07/08/1I 09:05 Final Extract Vol-ume: 1.0 mL 
Instrument/Analyst : ECDTlJGR Dilution FacLor: 1.00 
GPC Cleanup: No Silica Gef: No 
SuIfur Cleanup: No Acid Cl-eanup: No 

CAS Nunber AnaJ.yte RL ReEuIt 

1261 4-rI-2 Aroc]or 1016 0.10 < 0.10 u
 
53469-27-9 Arocl-or 1242 0.10 < 0.10 u
 
LZO I Z-ZY-O Arocl-or 1248 0.10 < 0.10 u
 
rruJ I -ov-r Aroc]or 1254 0.10 < 0.10 u
 
L1096-82-5 Aroc-Lor _Lz bu 0.10 < 0.10 u
 
l_l_l_uzl-zd-z Aroc]-or L22] 0.10 < 0.10 u
 
1114 1- 16- 5 ArocLor ]-232 0.10 < 0.10 u
 
5 I 324-23-5 Axoc]or 1262 < 0.10 u
 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 72.22 
Tet rachl- oromet axvf ene 1A .22 

FORM I 



firs5fiSrb@ 
ORGANICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by CC|ECD t'lethod Sw8082 Sauple ID: NBF-DTS-B-070711 
Page 1 of 1 SAIVIPLE 

Lab Sample ID: TD32B QC Report No: TD32-The Boeing Company 
Drni aal-LIMS ID:11-14651 NBF-LTST 

Matrix: Wastewater 
. 

0025082.311.001 
Data Re]ease Authorized: Date Sampled: 07 /01 /LI
Reportedt 07 /08/71. Date Received: O7 /0'7 /1,1 

Date Extracted: 01 /01 /1"L Samp1e Amount: 500 mL 
Date Anafyzed: O7/08/11 09:28 Final Extract Vofume: 1.0 mL 
Instrument,/Anal-yst : ECDTlJGR Difution Factor: 1.00 
GPC Cleanup: No Sil-ica Ge.l: No 
Sulfur Cleanup: No Acid Cleanup: No 

CAS Nunber AnaJ.yte RJ, Result 

L261 4-1r-2 
53469-2r-9 
L261 2-29-6 
1]-097 -69-r 
1.]-o96-82-5 
t_.1--LUq-26-z 
1114 1- 16- 5 
31 324-23-5 

Arocfor 
Arocfor 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 

1016 
L242 
L248 
1254 
I ZOU 
L22L 
1232 
rzoz 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0. l_0 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl
Tetrachlorometaxylene 

82.82 
64.0? 

FORM I 



ORGAI.IICS AIIAIYSIS DATA SHEET 
PCB by cClECD ldethod Sw8082 SampJ.e ID: MB-070711 
Page 1 of 1 METHOD BLAI{K 

Lab Sample fD: MB-070711 Report No: TD32-The Boeing Company 
LIMS ID:11-14650 Project: NBF-LTS? 
Matrix: Wastewater 002so82. 311.001 
Data Rel-ease Authorized: Date Sampled: NA 
Reported: 01/08/1-L Date Received: NA 

Date Extracted: 01 /01 /lI Sample Amount: 500 mL 
Date Analyzed: 01/08/1.1, 09:51 Final Extract Vo1ume: l-.U ML 
Instrument/Analyst : ECDTlJGR Difutlon Factor: 1.00 
GPC Cleanup: No Sifica Gel: No 
Sulfur Cl-eanup: No Acid Cleanup: No 

CAS Ntunber AnaJ.yte RI, Result 

rzo I 1- !r-z Arocfor l_u_Lo 0.10 < 0.10 u 
53469-2L-9 Arocl-or rz4 z 0.10 < 0.10 u 
1261 2-29- 6 Arocl-or ].248 0.10 < 0.10 u 
11.097 -69-L Aroclor L254 0.10 < 0.10 u 
11096-82-5 Aroc.lor ]-260 0.10 < 0.10 u 
), r ru4- 26- z Aroc.l-or t22r 0.10 < 0.10 u 
1114 1- 16- 5 Arocl-or L232 0.10 < 0.10 u 
31 324-23-5 Aroclor r z6z 0.10 < 0.10 u 

Reported in pg/L (ppb) 

PCB Surrogate RecoverfT 

Decachlorobiphenyl 91.88
 
T et. ra chl- oromet axyl ene 56.22
 

AX3bffiS*@ 
INCORPORATED 

FORM I 



firstffs*@ 
INCORPORATED 

S$78082/PCB WATER SURROGATE RECOVERY SI'MIIARY 

Matrix: Wastewater QC Report No: TD32-The Boeing Company
Project: NBF-LTST 

0025082.311.001 

DCBP DCBP TCMX TCMX
 
Cl-ient ID I REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-070711 91.8? 35-11 6 56.22 29-rOO 0 

LCS-070711 94.O2 35-116 66.O2 29-1,OO 0 

LCSD-070711 92.02 35-116 62.52 29-rOO 0-t2.22NBF-DTS-A_O'7 O"] ]-1. 1,0-1,28 70.22 25-100 0 

NBF-DTS-B_01O1II 82.82 10-728 64.0? 25-100 0 

Prep Method: SW3510C 
Log Number Range: 11-14650 to 11-14651 

FORM-rr SW8082 
Page 1 for TD32 



ANALYTICALr'/^^rr$irilEV 
ORGAI{ICS ATiIAI,YSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 Sanple ID: LCS-070711 
Page l- of 1 LCS/LCSD 

Lab Sample ID: LCS-070711 QC Report No: TD32-The Boeing Company 
LIMS ID: 11-14650 Project: NBF-LTST 
Matrix: Wastewater /R 0025082.311.001 
Data Refease Authorized.. /7'U Date SampJ-ed: NA 
Reported: 07/08/7I Date Received: NA 

Date Extracted LCS/LCSDz 01/07/II Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCSz 0'7/08/II 1'0214 Finaf Extract Vo]ume LCS: 1.0 mL 
LCSD: 07/08/L1 10:31 LCSD: 1.0 mL 

rnstrument,/Analyst LCS : ECDT /,JGR Dil-ution Factor LCS : 1 . 00 
LCSD: ECDTIJGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel-: No 
Sul-fur Cleanup: No Acid CleanuP: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 0.700 1.00 70.08 0.7L0 l-.00 71.08 r.4z 
Arocl-or 12 60 0. 906 1.00 90. 6? 0. 890 1. 00 89.0? 1. 88 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 94.02 92.02 
Tetrachl-orometaxvfene 66.08 62.52 

Resutts reported in pg/L 
RPD cal-cul-ated using sampfe concentrations per SW846. 

FORM III 



J/ E Analytical Resources, Incorporated 
Analytical Chemists and Consultants-aU 

July 1l,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TD48
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on July 8,2011. One cooler was received with temperatures of 12.4"C. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALY?ICAT, RESOURCES, TNC


,r' It .,4.-/' // ,- -#-*'nlLlDll(
Kelly Bottfm
 
Client Services Manager
 
(206) 6ss-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: CarlBach, The Boeing Company, P.O. Box 3707,M/S 1W-12, Seattle, WA 98124-2207 

Page I of 

461'l South 134th Place, Suite 100 r TukwilaWA9B168.206-695-6200 o 206-695-6201 fax 
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J ;_ Analytical Resources, lncorporated 
aD Analytical Chemists and Consultants 

-
ARI Client:
 

COC No(s):
 

Assigned ARI Job No:
 

Preliminary Examination Phase: 

Cooler Receipt Form 

erolectruame: l\[3F 
Detivered by: Fed-Ex UPS Courier @il-o"i;";a pther:
Tracking No: _(ff_) 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? wljY^Were custody papers included with the cooler? NO
 

Were custody papers properly filled out (ink, signed, etc.) ... .. . NO
 

Temperature of Coole(s) ('C) (recommended 2.0-6.0'C for chemistry). ..... 
 I / {
 
lf cooler temperature is out of compliance fill out fonn 00070F
 

Cooler Accepted by: Time: 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank ,1",:1"0 in the c^ooler?fl_di:tTryt-;; . yEs
 
What kind of packing material was used? ... \-ru ""t1{"t lce}el Packs Baggies Foam Block Paper Other: 


z T\Was sufficient ice used (if appropriate)? .....................................-:-a- NA 

Were all bottles sealed in individual plastic bags? 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

Didall bottlelabelsandtagsagreewithcustodypapers?..:...........-................. 

Were all bottles used conect for the requested analyses? 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 
 )gg-
Were all VOC vials free of air bubbles? AAj 

yES ,( W
yES ii'$,., 

,ffi t NO
i \6,./ 

E#, NO 

( VES NO 

gry NO-f. 
\(ESy' NO 

YES NO 
yES
-z:\ NO 

Was sufficient amount of sample sent in each bottle? .......... NO
.-"-,-:__\ EE 

Date/Time: Split by:_ 

Samples Logged by: n ri^", l()fr
n* Notify Project Manager of discrepancies or concems 


Sample lD on Bottle Sample lD on GOC Sample lD on Bottle Sample lD on COC
 

Additional Notes, Discrepancies, & Resolutions: 

By: Date:
 

Fnal* Ak F$bblsq Small ) "sm"
*'Atffil , ;'.4 mtf? 
ll Peabubbles ) "pb"0*il Large ) "lg" 

*hst'Headspace ) 

0016F Cooler Receipt Form Revision 014 
3t2t10 



@ Analytical Resources, Incorporated Gooler Temperature 
Analytical Chemists and Consultants Compliance Form ' 

Cooler Temperature Compliance Form Version OO0 
313109 



Sample ID 

.1 . I\bI-UIJ-f1-U/ ^-0811-
z. l\ut-urJ-u-u/̂-0811 

sample rD Cross Reference Report Ais:ffSt5@ 
INCORPORATED 

ARI Job No: TD48
 
Cl-ient: The Boeing Company


Project Event : 025.082.371.001
 
Project Name: NBF
 

ARI ARI 
Lab ID LIMS ID Matrix Samp1e Date/Time VTSR 

TD48A I7-I4748 Wastewater 01/08/II 09:2O 01/08/1,1, 10:50 
TD488 LL-L4749 Wastewater 07 /08/Ll 09224 0'7 /O8l11 10:50 

Printed 07 /08/71 



Arsbfi8rr@
ORGANICS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method Sw8082 SarnpJ-e ID : NBF-DTS-A-070811 
Paqe 1 of I SAl.{PLE 

Lab Sample ID: TD48A QC Report No: TD48-The Boeing Company 
LIMS IDr II-I4148 Proiect: NBF 
Matrix: Wastewater ..\- 025.082.311.001 
DaLa Release Authorized, \/t ) Date Sampled: A1/08/II
Reported: 01/1I/7L u t ) Date Received: A'l/08/II 

DaLe Extracred: 01/08/11 Sample Amount: 500 mL 
D:fe Analvzed: 01/48/II 73:16 Final Extract Vo]ume: 1.0 mL 
Instrument,/Analyst: ECDT/JGR Difution Factor: 1. OO 

GPC Cleanup: No Silica Gel: No 
Suffur Cleanup: No Acid Cleanup: No 

CAS Nurnber Anal.yte RL Result 

126'/4-II-2 Arocfor 1016 0.10 < 0.10 u
 
53469-2I-9 Aroclor 1242 0.10 < 0.10 u
 
L26"72-29-6 Aroc,Lor 1248 0.10 < 0. 10 u
 

109'7 -69*I Aroclor 1254 0.10 < 0.10 u
 
I096-82-5 Aroclor 1260 0.10 < 0.10 u
 
11"04-28-2 Aroclor 1221, 0.10 < 0.10 u
 
LI4I-1-6-5 Aroclor 1232 0.10 < 0.10 u
 

31324-23-5 Aroclor L262 0.10 < 0.10 u
 

Reporr-ed tn p,q/L (ppb) 

PCB Surrogate Recovery 

Docach I nrnl^ri nhcn rz l 16.22 
Tet rachf orometaxyl ene 63.5% 

FORM I 



fiisbil:r\@
ORGANTCS ANAIYSTS DATA SHEET INCORPORATED 
PCB by GC/ECD Method Sw8082 Sample ID : NBF-DTS-B-070811 
Page 1 of 1 SAI'IPLE 

Lab Sample ID: TD4BB QC Report No: TD48-The Boej-ng Company 
LIMS ID t II-I41 49 Proj ect: NBF 
Matrix: Wascewater 025.082.3r1.001r r\
Data Release Authorized, V i ) Date Sampled: 01/48/II
Reporred a] /11 /II I Date Received: 01 /A8/Il 

Date Extracted: a1 /a8/Il Sample Amount: 500 mL 
Darp Ar:lttzocl' 01 /08/1I 13:39 Final Extract Volume: 1.0 mL 
Tnsfru-nenr /Anal vsc: ECDT/JGR Drfutron Factor: 1. OO 

GPC Cleanup: No Si-l-ica Gel-: No 
Sr,l Fr'- C' e:n'rn' NO Acld Cleanupr No 

CAS Nunber Analyte RL Result 

1261 4-II-2 
53469-2L-9 
L2612-29-6 
IIA9I -69- 1 
LIA96-82-5 
11104 -28-2
11141-16-5 
31324-23-5 

Arocfor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1016 
L242 
7248 
125 4 

1260 
r22L 
r232 
1262 

0. 10 
0.10 
0.10 
0.10 
0. 10 
0. 10 
0. 10 
0. 10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 U 

< 0.10 u 
< 0.10 U 
< 0.10 u 
< 0.10 u 

Rannrl-r\Eyvr odueu i n rrl rrn /T.FtrY/ ! lnnh\\-t1yvl 

PCB Surrogate Recovery 

Decachlorobi phenyl 
Te t ra chlorome r axylene 

B9 .22 
64 .52 

FORM I 



Al3bffi*@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by ?C/ECD Method Sw8082 Sample ID: MB-070811 
Page 1 of 1 METHOD BI,ANK 

Raoi nn (-nmn:nrrLab Sample ID: MB-0708 L1 QC Report No: TD48-The 
LIMS ID:11-L4148 Project: NBF 
Matrix: Wastewater 025 .082 . 311.001 
Daca Release Authorize O.VD ll:-a Qemnlod. NA 
Reported: a1 /II/7I Date Recelved: NA 

Date Extracted:. 01 /08/11- Sample Amount: 5OO mL 
n-f a1 /^'A/11 1A.,],')nrrdryLev. r / wa/ 
| ^crrrlmanr /anr | \/st : LUU//JbK Drl-ution Factor: 1. 00 

(lPf- alo:nrrn. NIn Silica Gef: No 
grll f 1rr Cl oanln. NO Acid Cleanup: No 

uoLg ^ ^^-1.,-^1. v LL Finaf Extract Vol-ume: 1.0 mL 

v!vqrruy. 

CAS Nurnber Analyte RL Result 

L261 4-rr-2 Aroc-Ior 101 6 0.10 < 0.10 U
 

53469-2I-9 Aroclor 1242 0.10 < 0.10 u
 
1261 2-29- 6 Arocfor 1248 0.10 < 0.10 U
 

77091 -59-L Aroclor 1254 0. 10 < 0.10 u
 
1L096-82-5 Arocfor 1260 0.10 < 0.10 u
 
11104-28-2 Aroclor 1-22\ 0.10 < 0.10 u
 
11141-16-5 Aroclor 7232 0.10 < 0.10 u
 
31 324-23-5 Aroclor 7262 0.10 < 0.10 u
 

Ronnrrar'i i n rrn /T. /nnh\r\sIJvr LEU rrr FrY/ ! \}/y!/ 

PCB Surrogate Recovery 

flen: clr I n rnh r nhcnvvtur r!, r frr'l 92 .8% 
TeL rachlorometaxy l ene 64 .02 

FORM I 



Aisbffie"@ 
INCORPORATED 

SW8O82/PCB }IATER ST'RROGATE RECOVERY SUM}4ARY 

Matrix: Wastewater QC Report No: TD48-The Boeing Company 
Proj ect: NBF 

025.082.311.001 

DCBP DCBP TC}o( TC}O(
 
Client ID I REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-070811 92.82 3s-116 64.02 29-I0a 0'7r.0e" 29-rA0LCS-070811 103% 35-116 0
 

LCSD-070811 93.22 35-116 61 .2e" 29-IA0 0
 

NBF-DTS_A.07 0877 7 6 .22 70-728 63 . 5% 25-100 0
 

NBF-DTS-B-070811 89.22 I0-I28 64.5e" 25-100 0
 

Prep Method: SW3510C 
raa \rrrmhar p:nnal. IL-141 48 Lo II-I41 49 

FORM-rr SW8082 
Page 1 for TD48 

http:NBF-DTS_A.07


fixstrr8ri@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GC/F.CD Method SW8082 Sarnple ID: LCS-070811 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-070811 QC Report No: TD48-The Boeing Company 
LIMS ID: I\-I4148 Project: NBF 
Matrix: Wastewater 025.082.311.001 
Data Rel-ease Auchori zed: \ J i\ D: re Sannl ed. NAv I '/Reported: O1 t11111 Date Recelved: NA 

Date Extracted LCS/LCSD: O1/AB/II Sample Amount LCS: 5OO mL 
LCSD: 500 mL 

Date Anafyzed LCS:. 01/08/II L4:25 Finaf Extract Vol-ume LCS: 1.0 mL 
LCSD: 01/08/Il I4t48 LCSD: 1.0 mL 

lrsrrrrrnenr /Ana l vst LCS: ECDT/JGR Dilution Factor LCS: 1.00 
LCSD: ECDTIJGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gef : No 
Suffur Cleanup: No Acid Cleanup: No 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocfor 1016 a.16r 1.00 16.L2 4.125 1.00 12.52 4.BZ 
Aroclor 1260 a.994 1.00 99.42 0.923 1.00 92.32 1.42 

PCB Surrogate Recovery 

LCS LCSD 
Decachlorobiphenyl 103% 93.22 
Tetrachlorometaxylene 1L.02 61 .22 

Resul ts reported in pg,/L
 
RPD calculated using sample concentrat-ions per SWB46.
 

FORM III 



J/ F- 	Analyti cal Reso u rces, I n co rpo rated 
Analytical Chemists and Consultants -aU 

July 18, 2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.00f
 
ARI Job: TE15
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one water sample 
in good condition on July 14,2011. One cooler was received with a temperature of 5.6oC. 

The sample was analyzed for PCBs, as requested on the COC. 

There were no irregularities with the sample. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARl. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANA CES,INC
 

Kelly
 
Client Services Manager
 
(206) 69s-62rr
 
kell)'b@arilabs.corn
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,lN.415lW-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South 134th Place, Suite 100 . Tukwila WA 981 68 . 2O6-695-62OO . 206-695-62O1 fax 

http:www.arilabs.com
mailto:kell)'b@arilabs.corn
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Analytical Resources, IncorporatedJtE 
Analytical Chemists and Consultants at 

ARrcrient: l r*n r|.l" r , 
COC No(s): 6i, 
Assigned ARI Job No: TF\5 

Preliminary Examination Phase: 

Gooler Receipt Form 

Proiect Name: IJBP_(;T9'T 
Delivered by: Fed-Ex UPS Courier H.ri6'66i-.iu.]"] Otn"r,\:S:-/ 
Tracking No: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?	 YES @
Were custody papers included with the cooler?	 NO 

Were custody papers properly filled out (ink, signed, etc.) ......	 NOffi 
Temperature of Cooler(s) ('C) (recommended 2.0-6.0'C for chemistry)... ... >'o 
lf cooler temperature is out of out form00070F	 Temp Gun lD# 

Cooler Accepted by: 7/r 7Q L ( y^". 
Complete and atiach all documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? ...;;zf>*.: 	 yES 69
Whatkindofpackingmateria|wasused?...(ei,norewra9vfttt9Lcereacks(BaggiegFoamB|ockPaperother:v 


was sufficient icc rrsed /if 2nnronrizta\" Nra irn

t- t/ 	 \-::"/

wassufficienticeused(ifappropriate)2....,..........):-:'.:::.(.....-	 CT
--^--'- . -Y NA 6T- *o 
Were all bottles sealed in individual plastic bags? (Eg NO 

Did all bottles arrive in good condition (unbroken)? frES\4- NO
 

Were all bottle labels complete and legible? dEq NO
 

Did the number of containers listed on COC match with the number of containers received? NO
1i6.,\-*./ 
NODid all bottle labels and tags agree with custody papers? trES 


Were all boftles used correct for the requested analyses? NO
t6 
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 6l! YES NO
 

Were all VOC vials free of air bubbles? zflAr yES NO
 

Was sufficient amount of sample sent in each bottle? .......... /16 NO
\_./
Date VOC Trip Blank was made at ARl. . . . .. ... . . zNF ,
 

av
WasSampleSp|itbyAR|:UYESDate/Time:-Equipment:-Sp|itby:

samples Lossed by, hl o^r". + I t 4lti ri'"' I + 4 U 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional N otes, Di screpancies, & Resolufions.. 

By: Date:
 
:Fe4frrlhh16.f'
 Brbff** Small ) "sm"


?'4 rnm p 4 riltjtl

Peabubbles ) "p5'I ll ilfr|rIt	 Large ) "1g" 

Headspace ) *hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 

http:H.ri6'66i-.iu


Sample ID 

1. NBF-DTS-A-0'7I4\Ialnr n-1-41-1
Z' . L\I1I -IJ.L D-lf-U / 

sampre rD cross Reference Report l$bn3tb@ 
INCORPORATED 

ARI Job No: TE15
 
Client: The Boeing Company
 

Proj ect Event : 025.082.3I1.001
 
Project Name: NBF-LTST
 

ARI ARI 
Lab ID LIMS ID t"latrix Samp]-e Date/Time VTSR 

TE15A 11-15157 Water 01 /I /LI L5z49 07 /I4/II 16:32 
TE15B 11-15158 Water 01 /14 /LL L5:44 0'7 /74 /1L 16:.32 

Printed 01 /15/17 



Alsbfise!@ 
ORGAI{ICS AI{ALYSIS DATA SHEET INCORPORATED 
PCB by GC|F.CD Method Sl'I8082 Sample ID: NBF-DTS-A-071411 
Page 1 of 1 SAI"IPLE 

Lab Sample ID: TE15A QC Report No: TE15-The Boeing Company 
LIMS ID:11-15157 Project: NBF-LTST 
Matrix: Water 025 .082 . 311 .001 
Data Refease Authorized: \$,1\" Date Sampled: 01 /I4 /r1
Rennrted: O1 /1R /II Date Received: 07 /L4 /II 

Date Extracted: 01 /L5/II Sample Amount 500 mL 
Date Anafyzed: 01 /16/II 22:24 Final Extract Vofume 1.0 mL 
Tnsf rrrment /Ana I vst : ECDT /AAR Difution Factor 1.00 
,--Da Cl aanrrn. NTa Silica Gef No 
Srr'l frrr Cl c:nrrn. YeS Acid CJ-eanup Yesvreq1ruts. 

CAS Nunber AnaJ.yte RL Resu1t 

1261 4-LL-2 Arocl-or 1016 0.10 < 0.10 u 
53469-2r-9 Arocl.or L242 0.10 < 0.10 u 
7261 2-29-6 Aroclor 1248 0.10 < 0.10 u 
1,1,091-69-L 
1,ro96-82-5 
7Lr04-28-2 

Aroclor 1254 
Aroclor 1260 
Arocl'or 122L 

0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 

1114 1-16-5 ArocLor L232 0.10 < 0.10 u 
37 324-23-5 ArocLor L262 0.10 < 0.10 u 

Panarfarlr\eyvrLsu infrr rrn/T.FY/ ! /nnl-r\\-t/-t/v/ 

PCB Sumogate Recovery 

Decachforobiphenyl 
Tet rachlorometaxvf ene 

64 .2eo 
59.22 

FORM I 



ORGA}.IICS AI{ALYSIS DATA SHEET 
PCB by GC/ECD Method SW8082 
Page 1 of 1 

Lab Sample ID: TE158 
LIMS ID:11-15158 
Matrix: Water 
Data Refease Authorized: NNW
Renorfed:- O1 /1R /lI \' 

Date Extracted:. 01 /L5/L1,
Date Analyzed: 01/16/II 22241 
Instrument/Analyst : ECDT /AAR 
GPC Cleanup: No 
Suffur Cleanup: Yes 

CAS Nunber Analyte 

L261 4-LL-2 Aroclor 1016 
s3469-2L-9 Arocl-or 1"242 
L267 2-29- 6 Arocl-or 1248 
7I09'7 -69-I Arocl-or r254 
rI096-82-5 Arocfor r260 
71704-28-2 Arocfor t22r 
1114 1-16-5 Arocl-or 1"232 
3'7 324-23-5 Arocfor L262 

Pannrl-arlr\vyv! 

A:sbfi8t!@ 
INCORPORATED 

Sample ID: NBF-DTS-B-071411 
SAMPLE 

QC Report No: TE15-The Boeing Company
 
Pro; ect: NBF-LTST
 

025.082.311.001 
Date Sampled: 01 /L4/LL


Date Received: 07 /L4/LL
 

SampJ-e Amount: 500 mL
 
Finaf Extract Volume: 1.0 mL
 

Dilution Factor: 1.00
 
Sifica Gef: No
 

Acid Cleanup: Yes
 

RL ResuLt 

10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 
10 < 0.10 u 

i nrr rrn /T /nnh\uvv f FtrY / ! \yyv / 

PCB Surrogate Recovery 

Decachlorobiphenyl 70.2%
 
Tetrachl- oromet axvlene 59.0%
 

FORM I 



Aisbilsrb@ 
ORGATiIICS AI{AI,YSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method SW8082 Samp1e ID: MB-071511 
Page 1 of 1 METHOD BI,A}IK 

T.:1.r Q:mnl a TFr. MB-071511 oc Rannrf IrIn. rE15-The Boeing Company 
LIMS 1D:11-15157 Project: NBF-LTST 
Matrix: Water 02s.082. 311.001 
Data Release Authorized:\\) f):1-o S:mnl erl: NA 
Reported: 01 / 1,8 / II Date Received: NA 

Date Extracted: 01 / L5 / 1"I Sample Amount: 500 mL 
Date Anal-yzed: 01/76/LL 2L:38 Final Extract Volume: I. U ML 
f nstrument,/Analyst : ECDT /AAR Dil-uti-on Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Suf fur Cl-eanup: Yes Acid Cleanup: Yes 

CAS Nunber AnaJ-yte RL Result 

L261 4-LL-2 Arocfor 1016 0.10 < 0.10 u
 
53469-2r-9 Arocfor L242 0.10 < 0.10 u
 
1,2612-29-6 Arocl-or 1248 0.10 < 0.10 u
 
1L091 -69-L Arocl-or L254 0.10 < 0.10 u
 
rr096-82-s Aroclor 1260 0.10 < 0.10 u
 
11L04-28-2 Arocfor I22I 0.10 < 0.10 u
 
L1L4L-L6-5 Aroclor L232 0.10 < 0.10 u
 
3'7 324-23-5 Aroclor 1"262 0.10 < 0.10 U
 

Pannrf ad i r ttn /f . /nnl-r\r\e}/vr Leu f 1r FYl ! \llyvi 

PCB Sumogate Recovery 

Decachforobiphenyl 64 .02 
T e t ra chl orome t axvl- ene 50.2e" 

FORM I 



Ars5fiSrb@ 
INCORPORATED 

SW8082/PCB WATER STTRROGATE RECOVERY SUMI.{ARY 

Matri-x: Water QC Report No: TE15-The Boeing Company
Project: NBF-LTST 

025.082.311.001 

DCBP DCBP TCl'o( TC}O(

Client ID I REC LCL-UCL T REC LCL-UCL TOT OUT
 

MB-071511 64.0e" 35-116 50.2e. 29-100 0
 
LCS-071511 56. s? 35-116 60.88 29-]-00 0
 
NBF-DTS-A-01 L4L7 64.2e" 1"0-128 59.22 25-100 0
 
NBF-DTS-B-07 L41L 10.2e" 10-128 59.0? 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-15157 to 11-15158 

FORM-rr SW8082 
Page 1 for TE15 



Arsbf,srb@
ORGAI{ICS AI.IALYSIS DATA SHEET INCORPORATED 
PCB by GCIECD !4ethod SW8082 Sanple ID: LCS-071511
Page 1 of 1 I,AB CONTROL 

Lab Samp1e ID: LCS-071511 OC Rcnnrf lrln. Ttrl 5-Tho Rnai nn_-.-Y f-,_cmpany
LIMS ID:11-15157 Proj ect: NBF-LTST
Matrix: Water .NNu I 025.082.311.001 
Data Rel-ease Authorized: \\ \rv Date Sampled: NA 
Reported: 0'7/L8/II Date Recei-ved: NA 

Date Extracted : 0'7 / 15 / I7 Sample Amount: 500 mL 
Date Anafyzed: 01 /16/II 2220I Final- Extract Vol-ume: 1.0 mL
Instrumenl/enalyst : ECDT /AAR Difution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Srl frrr Cleenrrn: Yes Acid Cleanup: Yes 

Lab Spike
Analyte Control Added Recovery 

Arocfor 1016 0.646 1.00 64.62
Arocfor 1260 0. 693 1. 00 69.32 

PCB Sunogate Recovery 

Decachf orobi-phenyl 56.5%
 
Tetrachf orometaxv-Iene 60.8?
 

Rcqrrlfq rannr1-ari in rrnlT.uvu rrr !Ff,Yl 

FORM ITI 



a>
Jl E Analytical Resources, Incorporated 

Analytical Chemists and Consultants 
aU 

July 26,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TE88
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical
 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted eight water samples
 
in good condition on July 20,201l. One cooler was received with a temperature of 5.9oC.
 
Six samples were received for Oil and Grease analysis and were composited per Landau Associates.
 

The sample was analyzed for PCBs and Oil and Grease, as requested on the COC. 

There were no irregularities with the samples 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
AL RESOURCES,INC
 

Kelly Bottem
 
Client Services Manager
 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Form 

ARI Client, 
Prolect Name - /,8-t-

COC No(s): 
@ Delivered by. 

Assigned ARlJob *o @-
Trackrng

Preliminary Examination t;;, 
were intact, properry srgned and dated custody sears attached to the outside of to coorer? 

NOWere custody papers included with the cooler? .. . .. . .. . 

@
- @

NOWere custody papers properly filled out (ink, signed, etc.,1 ... ... . 

@

Temperature NO
of Cooler(s) (.C) (recommended 2 0-6 0 "C for chemistry)...... 

Was a temperature blank rncluded in the cooler? .. YEs @What kind of packlng matenal was used? . 
Foam Block paper Other:Wassufficienticeused.'";;;;"".'...rye|PacksBaggres @*Were all botfles sealed in rndivrdual plastic bags? 

NA 

YE?. ,@Did all bottles arrive in good condrtion (unbroken)? 
Were all botfle labels complete and legible? 

Peabubbles ) .,pb'
 

Headspace ) "hs"
 

0016F 
Cooler Receipt Form3t2t10 Revision 014 
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sanp:.e rD cross Reference Report AI*fiS*(D
INCORPORATED 

ARI Job No: TE88
 
Cl-ient: The Boeing Company


Project Event : 025.082.3I1.001
 
Pro-i cr-t Name: NBF-LTST
 

ARI ARI 
Sample ID Lab ID LIMS ID Matrix SampJ.e Date/Time VTSR 

1. NBr-llls-A-ut2071 TE88A 11-15489 Water 01/20/17 10:55 O1/20/71 14:50
2. NBF-DrS-B-] t20II TE88B 11-15490 Water 07 /20/17 11:15 07 /20/II 14:50
3. NBF-DTS-A-072011-(A-C) TE88C 11-15491 Water O7/20/LL 1O:55 Oj/20/1,1, 14:50
4. NBF-DTS-B-O72011- (A-c) TE88D 11-15492 Water 0j /20/11, 11:15 O7 /20/j.j. 14:50 

Printed 01 /20/II 



aANALYTICALTfu 
RESOURCESV 

ORGA}IICS A}IATYSIS DATA SHEET INCORPORATED 
PCB by GCIECD ldethod Sw8082 Sample ID: NBF-DTS-A-072011 
Page 1 of 1 SAMPI,E 

Lab Sample ID: TE88A 
LIMS ID:11-15489 
Matrix: Water 
Data Release Authori-zed: 4Reported: 07 /26/Il 

Date Extracted z 0'7 / 20 / LL 
Date Ana]yzed: 0'7 /22/11, 1,221,2 
Instrument/Analyst : ECD5/JGR 
GPC Cleanup: No 
SuIfur Cleanup: Yes 

CAS Nunber 

7261 4-1]--2
53469-2L-9 
L2612-29-6 
11097-69-1 
11096-82-5 
\II04-28-2 
l-l-l-4lt--1b-5 
31 324-23-5 

Analyte 

Arocl-or 1016 
Aroclor L242 
Aroclor 1248 
Arocl-or l-254 
ArocLor 1260 
Aroclor I22I 
Arocl-or 1232 
Aroclor 7262 

Report No: TE88-The Boeing Company 
Proj ect: NBF-LTST 

025.082.311.001 
Date Sampled: 01/20/II

Date Received: 01 /20/I1 

Sample Amount: 500 mL 
Final- Extract Vol-ume: l- . 0 mL 

DiLution Factor: 1.00 
Sil-i-ca Gel: No 

Acid Cleanup: Yes 

Reported in pglL (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Tet rachl orometaxylene 

RL Result 

0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
U.IU < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

14.52 
65 .22 

FORlvt I 



ORGNIICS A}IATYSIS DATA SHEET 
PCB by @,/E@ l4ettrod SW8082 
Page 1 of 1 

Lab Sample ID: TE88B
 
LIMS ID:11-15490 s?

Matrix: Water //I
 
Data ReLease Autho tited, /0
 
Reported z O7 /26/1,!
 

Date Extracted: O'7 /20/1,1,
Date Anal-yzedi O'7 /22/11, 12t31. 
Instrument/Ana1yst : ECD5/JGR 
GPC Cleanup: No 
Sulfur Cl-eanup: Yes 

CAS Nunber AnaJ.yte 

1261 4-II-2 Arocl-or TUIO 
53469-21-9 Arocl-or L242 
L261 2-29- 6 Arocl-or L248 
LL09"l -69- l- Arocl-or r254 
LL096-82- 5 Arocl-or L260 
\II04-28-2 Arocl-or 1221 
11141-16-5 Arocl-or L232 
3'7 324-23- 5 Arocl-or rzoz 

ANALYTI6AL A 
RESOURCESV 
INCORPORATED 

SampJ.e ID: NBF-DTS-B-072011 
SA}'PLE 

QC Report No: TE88-The Boeing Company
Proiect: NBF-LTST- o25.082.311.001
 

Date Sampled: 01 /20/1,I

Date Received: 01 /20/1,'1,
 

Sample Amount: 500 mL
 
Final Extract Vol-ume: 1.0 mL
 

Dil-uti-on Factor: 1.00
 
Sil-ica Gel-: No
 

Acid Cleanup: Yes
 

RJ. Result 

0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
U. I.U < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

Reported in pglL (ppb)
 

PCB Surrogate Recoverl
 

Decachl- orob j-phenyJ- 72.52
 
Tet rachl- orometaxyl ene 58.0? 

FORIr! I 

http:j-phenyJ-72.52


Arstfi:tb@
ORGA}IICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by eClE@ Method Sw8082 SampJ.e ID: MB-072011 
Page 1 of 1 METHOD BI.A}IK 

Lab Sample ID: MB-072011 QC Report No: TE88-The Boeing Company
LIMS ID:11-15489 Proj ect: NBF-LTST 
Matrix: Water 025.082.311.001 
Data Rel-ease Authortzea: /.// Date Sampled: NA 
Reported: 01 /26/1L "/- Date Recei-ved: NA 

Date Extracted: 07 /20/II Sample Amount: 
Date Anal-yzed: 07 /22/11. 1.0212 FinaI Extract Volume: 
Instrument/Analyst : ECD5/JGR Dil-ution Factor: 
GPC Cl-eanup: No Sil-ica Gel: 
Sulfur Cleanup: Yes Acid Cleanup: 

CAS Nunber Analyte 

L261 4-tL-2 Arocl-or 1016 0.10 
53469-21-9 Aroclox L242 0.10 
1261 2-29- 6 Aroclor 1248 0. r.0 
11097-69-1 Arocl-or 1254 0.10 
11096-82-5 Arocl-or 1260 0.10 
L r ruq- zd- z Arocl-or L22I 0.10 
1114 1- 16 - 5 Arocl-or \232 0.10 
31 324-23-5 Arocl-or L262 n 1n 

Reported in pgll, (ppb) 

PCB Sunogate Recovery 

Decachl-orobiphenyl 16.22 
Tet rachLorometaxvlene 59. 5? 

500 mL 
1.0 mL 
1.00 
No 
Yes 

Resu].t 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

FORD' I 



trsbfisr!@ 
INCORPORATED 

sw8082/pcB wArER SItRRocATE RECO\IERY St lMARy 

Matrix: Water QC Report No: TE88-The Boeing Company
Proj ect: NBF-LTST 

025.082.3t 1.001 

DCBP DCBP TC!O( TCIO(
 
CLient ID T REC I.CL-UCL 8 REC LCL-UCL TOT OUT
 

MB-072011 16.22 39-116 s9.5? 29-1.00 0
 
LCS-072011 71.5? 39-116 57.8? 29-IOO 0
 
LCSD-072011 71.22 39-116 55.88 29-1,00 0
 
NBF-DTS-A-O'7 20]-L '74.52 10-128 65.22 25-r.00 0
 
NBF-DTS-B -01 20L1. 72.52 10-128 58.0? 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-15489 to 11-15490 

FORM-rr SW8082 
Page 1 for TE88 

http:025.082.3t


filsrfisrb@
ORGA}IICS ANAIYSIS DATA SHEET INCORPORATED 
PCB by @/E@ Method SW8082 Sauple ID: LCS-072011 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-072011 QC Report No: TE88-The Boeing Company 
LIMS ID:11-15489 Project: NBF-LTST 
Matrix: Water o25.082.311.001 
Data Rel-ease Authorized: Date Sampled: NAfiReported: 07 /26/II Date Received: NA 

Date Extracted LCS/LCSDz O1/20/17 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCS. 01/22111 10:31 Final- Extract VoLume LCS: 1.0 mL 
LCSD: 07 /22l11 10:50 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECD5/JGR Di]ution Factor LCS: 1 . 00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gef : No 
Sul-fur Cl-eanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Rscovela' RPD 

Aroclor 1016 0. 634 1.00 63.4t 0. 650 1.00 65.0t 2.5* 
Aroclor 1260 0.732 1.00 '13.22 0.731 1.00 73.1t 0.19 

PCB Surrogate Recoveral 

LCS LCSD 
Decachl-orobiphenyl 71.5? 77.22 
Tetrachl-orometaxylene 57.8? 55.88 

Resul-ts reported in pg/L
 
RPD calculated using sampl-e concentrations per SW846.
 

FORM III 



SAI{PLE RESULIS-CONVENTIONALS anOa"-,"*A
TE88-The Boeing Coupany RESOURCESV 

INCORPORATED 

Matrix: Water 	 Project: NBF-LTSTfy)^l ,'
Data Rel-ease Authorized: \ r/\ V Event z 025.082.311.001 
Reported: O-7 /26/1I \ \ Date Sampled: O'7 /2O /!1,tJ Date Received: 07 /20/II 

C]-ient ID: NBF-DTS-A-072011- (A-C) 
ARI ID: 11-15491 IE88C 

Date 
Analyte Batch ldethod Units RL Sample 

HEM Oil- & crease 	 0'7 /2I/LI EPA 1664A mq/L 3.3 < 3.3 U 
O72I1Y*I 

RL Analytical reporting limit 
U Undetected at reported detection ]imit 

Water Sample Report-TE88 



SAI.{PI.E RE SULTS -CONVENT IOI.IATS ANALYTICAL A
TE88-The Boeing Company RESOURCES\\y 

INCORPORATED 

Matrix: Water n*ll Proj ect: NBF-LTST 
Data Rel-ease Authorizeatf \f/ Event : 025.082.311 . 001 
Reported: O1/26/11 Date Sampled: O7 /20/1.1.\ / Date Received: 0"7 /20/1.1. 

Client ID : NBF-DTS-B-072011- (A-C) 
ARI ID: 11-15492 TE88D 

Date 
AnaJ.yte Batch Method Units RI Sample 

HEM Oil & crease 01 /21,/1.7 EPA 1664A mg/L 3.4 < 3.4 U 

Ol2III#I 

RL Analytical- reporting limit 
U Undetected at reported detection Limit 

Water Sample Report-TE88 



METHOD BI"A}IK REST'LTS-CONVENTIOIdAIJS ANALYTICAL A
TE88-The Boeing Coupany REsouRcasv 

INGORPORATED 

Matrix: Water Proj ect : 

Event: 
NBF-ITST 
o25.082.311.001 

Date Sampled:
Date Received: 

NA 
NA 

AnaJ-yte ldethod Date Units BIank ID 

HEM Oil- & Grease EPA 1664A 01/2I/1,I mg/L < 5.0 u 

Viater Method BLank Report-TE88 



LAB CONTROL RESIILTS-CONVENIIOI{ALS ANALyTTCAL A
TE88-The Boeing Company RESOURCESV 

INCORFORATED 

Matrix: Water An I Project: NBF-LTST' Data Rel-ease Authorized \\N/ Event : 025 .082 .3 1 1 . 0 0 1 

Reported: 01 /26/II Date Sampled: NA\'f Date Received: NA 

Spike
Analyte/Method QC ID Date Units LCS Added Recovery 

HEM OiI & Grease ICVL 07 /21,/11, mg/L 36.4 39. 9 91,.22 
EPA 1664A 

Water Lab Control Report-TE88 



f/ E Analytical Resources, lncorporated 
Analytical Chemists and Consultants 

aU 

August 1,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - LTST 025.08231f.001
 
ARI Job: TG14
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARl) accepted two water samples 
in good condition on July 29,201l. One cooler was received with a temperature of 7.8"C. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYflC4K RESOURCES, INC
/ /i// fl) 

"?A/#uKClient Services Manager 
(206) 69s-62rr
 
kellyb(@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,MlS lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South'l34th Place, Suite 100. TukwilaWA98168.206-695-6200.206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb(@arilabs.com
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Analytical Resources, tncorporated uooter I emperatlr re 
Analytical Chemists and Consultants1D Compliance Forrn 

oo070F Cooler Temperature Compliance Form Version 000 
3t3t09 



Analytical Resources, IncorporatedJE Gooler Receipt Forrn Analytical Chemists and Consultants aU 

ARI Client Prolect Name 

COC No(s). Dehvered by' Fed-Ex UPS Courier 

Assigned ARI Job No: Tracking No. . 

Preliminary Examination Phase: 

Were intact, properly srgned and dated custody seals attached to the outside of to cooler? YES LN9 
Were custody papers included with the cooler? NO@
Were custody papers properly filled out (ink, signed, etc.) . ...... . . @ NO 

Temperature of Coole(s) ('C) (recommended 2.0-6.0 'C for chemtstry). .. .. qr-f Leo: 
lf coolertemperatureisoutof compliancefill outform00070F TempGun tO#. 9O+q1bla 

cooler Accepteo oy k6 (AV \ o^r" +f eqf r t rme | 36(-> 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included rn the cooler? YEs rc,\-/
What kind of packrng matertal was used? ... Bubble Wrap @ce,Cef Packs Baggies Foam Block Paper other: 


Wassufficientice used(if appropriate)? ...... ............ . . ..---. NA
 
t 

";--6Were all bottles sealed in rndivrdual plastic bags? YES (ruol\_ ,, 
Did all boftles arrive in good condition (unbroken)? (E9 NO 

Were all bottle labels complete and legible? {* No
\u1

Did the number of containers listed on COC match with the number of contarners received? (TNo
Did all bottle labels and tags agree wrth custody papers? . .. . . . . . . irEs No 

ryNoYES NO 

YES NO 

GNo 
Split by: 

n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Adclitional Notes, Discrepancies, E Resolutions: 

By Date'
 
FEahADlss' Small ) "sm"


2-{ mm ],4 mro

Peabubbles ) "pb"
t.tal Drt Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3tzt10 



Sample ID 

1 . NBF-DTS-A-]129II
2. NBF-DTS-B-0729II 

sampre rD cross Reference Report i:$fiS*(D 

ARI Job No: TG14
 
CIient: The Boeing Company


Project Event : 025.082.371.001
 
Project Name: NBF-LTST
 

ARI ARI 
Lab fD LIMS ID I'tatrix Sample Date/Tine VTSR 

TG14A II-16321 Water 07 / 29 / Il 12: 09 01 / 29 / 1,I 12 z 4'7 

TG14B 11-16328 Water 01 /29/Il 12:09 0"7 /29/L1, 12:47 

Printed 01 /29/II 



firsbfi8rb@
ORGA}.IICS AI.IAIYSIS DATA SHEET 
PCB by GCIECD Method SW8082 sanpre rD : NBF-DTs-A-oz2UfloRPoRATED 
Page 1 of 1 SAI'{PLE 

Lab Sample ID: TG14A QC Report No: TGl4-The Boeing Company
LIMS ID z II-16321 Proj ect : NBF-LTST 
Matrix: Water 025.082.311.001 
Data Release Auchorized, \ f\ Date Sampled: 01/29/II.r9,/A2/11Ronnrfod . V.l )r\vuv!Lvut vv/w-t LL Date Recei-ved: 01 / 29 / II 

Date Extracted:. 08/0L/LL SampJ-e Amount: 500 mL 
Date Anal-yzed: 08/0I/ 11 17:01 Final- Extract Vofume: 1.0 mL 
Tnsfrlment /Anal vst: ECD5/JGR Dil-ution Factor: 1.00 
f]P- al ornrrn. NIa Sil-ica Gel-: No 
Srr I f rrr Cl p:nrrn. YeS Acid CJ-eanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-tt-2 
53469-2L-9 
1261 2-29-6 
11097-69-1 
11096-82-5 
L1104-28-2 
1114 1- 1 6- 5 
31 324-23-5 

Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 
Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 

101_ 6 
1242 
1248 
1254 
r260 
122I 
1232 
1262 

0. 10 
0. 10 
0.10 
0. 10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Rann rf orl i n rrnlT. /nnh\\Yyu t 

PCB Surrogate Recovery 

Der-: r-h I o roh i nh en r; l 
Tet rachf orometaxyl ene 

86 .2e" 
61 .2e" 

FORM I 



ORGANICS AI{AI,YSIS DATA SHEET 
PCB by GCIECD Method Sw8082 
Page 1 of 1 

Lab Sample ID: TGl4B
 
LIMS ID:11-16328
 
Matr j-x: Water --\
 
Data Refease Authorlzed, \ I t )
utlReporredtoS/02/ll 

Date Extracted: 08/0I/7I 
Date Anal-yzed: 08 /0I/LI I'7 :20 
Instrument,/Anaf vst : ECD5 /JGR 
GPC Cleanup: No 
Sulf ur C-Ieanup: Yes 

CAS Nunber Analyte 

1261 4-II- 2 Arocl-or 101 6 
53469-2I-9 Arocl-or 7242 
126'7 2-29-6 Arocf or 1248 
II091 -69- 1 Aroclor r254 
II096-82- 5 Arocl-or 1260 
lll04-28- 2 Arocl-or L221 
11141-16-5 Aroclor 1232 
3'7 324-23- 5 Arocl-or 1262 

P6h^rl-

ANALYT|CAL (a 
RESOURCES \Z 
INCORPORATED 

Sample ID: NBF-DTS-B-O729LL 
SAI',IPLE 

QC Report No: TG14-The Boeing Company
 
Proj ect : NBF-LTST
 

025.082.311.001 
Date Sampled: 01 /29/II


Date Received: 01 /29/II
 

Sample Amount: 500 mL
 
Finaf Extract Vo1ume: 1.0 mL
 

Dil-ution Factor: 1. 0O
 
Sif i-ca Gel: No
 

Acid Cleanup: Yes
 

RL Result 

0. 10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0. 10 < 0.10 u 
0.10 < 0.10 u 

orl i n rra /T. /nnl-r\ t\Yy" 

PCB Surrogate Recovery 

De ca chl orobiphenyl 84.8%
 
Tet rachf orometaxvl ene 58.2e"
 

FORM T 



ORGAI\IICS ANAIYSIS DATA SHEET 
PCB by Gcll'cD Method Sw8082 Sanple ID: MB-080111
Page 1 of 1 METHOD BI,ANK 

Lab Sample ID: MB-080111 QC Report No: TG14-The Boeing Company
LIMS ID: 1L-L6321 Project: NBF-LTST
Matrix: Water 025.082.311.001 

I-\rfa a:mnloA. hl\Data Rel-ease Authorizedr \ J'\ Reported:08/02/II V, / Date Received: NA 

Date Extracted: 08/0L/7I Sample Amount: 500 mL 
Date Anal-yzed: 08/0L/lI 16:04 Final- Extract Vo.l-ume: 1.0 mL 
Tnsf rument /Ana l vst : ECD5/JGR Dil-uti-on Factor: 1.00 
flPa alornrrn. l\ln Sil-ica Gel- : No 
Su I f rrr Cl eanrrn: Yes Acid Cleanup: Yes 

CAS Number AnaJ-yte RL Result 

26'7 4-1L-2 Aroclor 101 6 0. 10 0. 10 u 
3469-21-9 Arocl-or L242 0. 10 0. 10 u 
26'7 2-29-6 Arocl-or t24B 0.10 0. 10 u 
I091 -69-r Arocl-or 0.10 0. 10 u1ttr,A 

1096-82-5 Arocl-or 1260 0. 10 0. 10 u 
1L04-28-2 Arocl-or L22L 0. 10 0. 10 u 
1141-16-5 Aroclor t232 0. 10 0. 10 u 
1 324-23-5 Arocl-or L262 0.10 0. 10 u 

Renortorl in rra,/T. lnnh\uvv rrr FY/ ! \Pt-/pt 

PCB Surrogate Recovery 

De cachL orobiphenyl 82 .5e.
 
Tet rachl- oromet axvl ene 61.0Z
 

fiis5fis*@ 
INCORPORATED 

FORM I 



trsbfisrb@ 
INCORPORATED 

SW8O82/PCB WATER SURROGATE RECOVERY SUM}4ARY 

Matrix: Water QC Report No: TG14-The Boeing Company 
Proj ect : NBF-LTST 

025.082.311.001 

DCBP DCBP TClo( TCI'D(
 
Client ID * REC LCT-UCL T REC LCL-UCL TOT OUT
 

MB-080111 82.5e. 39-116 61.03 29-100 0 
LLJ-UUU11I. 86.22 39-116 62.22 29-100 0 
LCSD-080111 83.8% 39-116 60.5? 29-1,00 0 
NBF-DTS-A-01 29IT 86.22 10-128 6'1 .2e" 25-100 0 
NBF-DTS-B -01 29II 84.8% 10-128 58.22 25-100 0 

Prep Method: SW3510C 
T,oo NHmher R:nce: 11-16321 Lo 11-16328 

FORM-II SW8O82 
Page I for TG14 



AlsbfiSrb@
ORGAIIICS A}TAIYSIS DATA SHEET INGORPORATED 
PCB by GC/F-9D Method Sw8082 Sample ID: LCS-080111
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-080111 QC Report No: TG14-The Boeing Company
LIMS ID: II-16321 Dror cc+ . NRF-LTST 
Matrix: Water r f--: 025.082.311.001\tt(uara Ke_Lease Aurnorrzed: v I ) Date Sampled: NA 
Renorferl:- OR /02 /II Date Received: NA 

Date Extracted LCS/LCSD: 08/0I/1I Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Anaf yzed LCS:. 08/0I/I1- 16:23 Final_ Extract Vol_ume LCS: 1. O mL 
LCSD: 08/01 /I1, 16:42 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECD5/JGR Dilution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

GPC Cleanup: No Silica Gel_: No
Sulfur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocfor 1016 0.618 1.00 61.8? 0.6s6 1.00 65.62 6.02
Aroclor 1260 0.821 1.00 B2.rz 0.829 1.00 82.92 1.0? 

PCB Sunogate Recovery 

LCS LCSD 
Dcc:ch I ornl-r'i nhcnrrl 86.22 83.8% 
Tetrachlorometaxylene 62.22 60.5% 

Reqrrlrq ronnrt-a.l in tra/1.
 
RPD cal-culated using sampJ-e concentrarions per SW846.
 

FORM III 



                 

11BOE1 History 

Level (in) Rain 15 Min Total 0.01 Rain 1 Hour Total 0.01 Rain 24 Hour Total 0.01 

Date 
(mm/dd) 

Time 
(HH:MM) Flow In (gal) Tur In (NTU) pH In Flow Out 

(gal) 
Flow Out 
(gpm) 

Tur Out 
(NTU) pH Out Flow Rec 

(gal) 
Tur Rec 
(NTU) pH Rec 

7/09 23:15 
7/09 23:00 
7/09 22:45 
7/09 22:30 
7/09 22:15 
7/09 19:45 
7/09 19:15 
7/09 17:15 
7/09 17:00 
7/09 16:45 
7/09 16:30 
7/09 16:15 
7/09 14:15 
7/09 14:00 
7/09 13:45 
7/09 13:30 
7/09 13:15 
7/09 11:45 
7/09 11:30 
7/09 11:15 
7/09 11:00 
7/09 9:15 
7/09 9:00 
7/09 8:45 
7/09 8:30 
7/09 8:15 
7/09 8:00 
7/09 7:45 

8150 
8606 
8638 
8680 
6953 
8399 
8746 
4349 
8700 
8753 
8814 
2689 
8787 
8827 
8901 
9591 
5929 
1684 
8422 
8543 
8622 
145 

8610 
8677 
3497 
6977 
8764 
8908 

127.7 
133.6 
134.1 
142.9 
149.9 
115.5 
124.5 
104.3 
110.3 
113.6 
128.3 
138.4 
94.0 
93.8 
98.3 

102.8 
107.6 
72.6 
75.9 
78.8 
82.6 
60.6 
58.6 
62.5 
74.2 
61.1 
65.7 
61.4 

7.12 
7.08 
7.12 
7.07 
7.06 
7.13 
7.11 
7.14 
7.11 
7.14 
7.09 
7.09 
7.17 
7.15 
7.11 
7.13 
7.08 
7.16 
7.13 
7.11 
7.11 
7.24 
7.20 
7.14 
7.12 
7.11 
7.07 
7.10 

2959 
3127 
3174 
3184 
2465 
3015 
3263 
1657 
3316 
3334 
3375 
978 

3374 
3393 
3253 
583 

2135 
637 

3230 
3220 
3214 

56 
3272 
3278 
1281 
2633 
3302 
3305 

208 
209 
212 
213 
214 
215 
217 
222 
221 
223 
224 
229 
225 
226 
228 
212 
214 
214 
216 
215 
215 
218 
219 
219 
222 
220 
220 
220 

1.7 
1.7 
1.6 
1.5 
1.4 
1.7 
1.7 
1.9 
1.9 
2.2 
1.9 
1.6 
1.8 
2.0 
2.0 
0.5 
0.6 
0.5 
0.5 
0.6 
0.5 
0.6 
0.5 
0.5 
0.9 
0.5 
0.5 
0.5 

7.10 
7.09 
7.09 
7.05 
7.06 
7.11 
7.09 
7.13 
7.13 
7.12 
7.09 
7.09 
7.19 
7.16 
7.14 
7.07 
7.07 
7.15 
7.11 
7.12 
7.08 
7.21 
7.18 
7.13 
7.13 
7.14 
7.12 
7.13 

4
 
0
 
0
 
0
 

197
 
322
 

0
 
88
 
0
 
0
 
0
 

131
 
0
 
0
 

382
 
5541
 
215
 
35
 
0
 
0
 
0
 
0
 
0
 
0
 

108
 
0
 
0
 
0
 

1.7 7.12 
0.0 0.00 
0.0 0.00 
0.0 0.00 
1.6 7.11 
4.4 7.11 
0.0 0.00 
1.9 7.14 
0.0 0.00 
0.0 0.00 
0.0 0.00 
2.0 7.14 
0.0 0.00 
0.0 0.00 
6.5 7.17 

25.7 7.13 
0.7 7.13 
0.6 7.15 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.7 7.21 
0.0 0.00 
0.0 0.00 
0.6 7.15 
0.6 7.16 
0.0 0.00 
0.0 0.00 



7/09 7:30 8965 67.9 7.06 3324 222 0.5 7.10 0 0.0 0.00 
7/09 7:15 9062 68.7 7.07 3302 221 0.4 7.11 0 0.0 0.00 
7/09 7:00 9260 73.5 7.01 3400 226 0.4 7.09 0 0.0 0.00 
7/09 6:45 9363 81.0 6.98 3431 229 0.4 7.07 0 0.0 0.00 
7/09 6:30 9405 90.1 6.96 3450 229 0.3 7.05 0 0.0 0.00 
7/09 6:15 9398 103.4 6.95 3472 232 0.3 7.05 0 0.0 0.00 
7/09 6:00 8908 106.6 6.90 3285 231 0.3 7.06 79 0.6 7.25 
7/09 3:45 73 98.1 7.07 0 0 0.0 0.00 0 0.7 7.32 
7/09 3:30 290 120.0 7.13 21 57 0.7 7.30 0 0.7 7.31 
7/09 3:00 621 93.7 7.08 131 28 0.6 7.32 0 0.7 7.31 
7/09 2:45 1976 93.1 7.12 440 30 0.6 7.31 0 0.0 0.00 
7/09 2:30 1991 91.4 7.11 448 30 0.6 7.31 0 0.0 0.00 
7/09 2:15 1976 91.2 7.10 445 30 0.6 7.31 0 0.0 0.00 
7/09 2:00 2003 87.8 7.14 467 31 0.6 7.31 0 0.0 0.00 
7/09 1:45 2013 87.2 7.12 362 31 0.6 7.31 0 0.6 7.30 
7/09 1:30 1054 92.2 7.19 19 46 0.8 7.31 10 0.6 7.31 

282719 95.85 7.10 100000 0.97 7.15 

7/08 23:15 7746 59.6 7.50 0 0 0.3 7.31 0 0.0 7.30 
7/08 23:00 7823 105.9 7.33 2581 174 0.6 7.37 0 0.0 0.00 
7/08 22:45 743 110.2 7.67 268 217 2.2 7.66 114 4.1 7.68 
7/08 20:30 2860 80.3 7.76 1222 196 4.0 7.71 0 3.9 7.71 
7/08 20:15 7259 86.7 7.73 717 205 4.7 7.74 4870 5.8 7.71 
7/08 20:00 7611 62.1 7.82 0 0 0.0 0.00 5913 5.7 7.75 
7/08 19:45 7304 84.9 7.78 0 0 0.0 0.00 5856 4.9 7.74 
7/08 19:30 658 126.0 7.92 0 0 0.0 0.00 578 3.4 7.78 
7/08 18:45 373 52.0 7.86 0 0 0.0 0.00 315 3.8 7.82 
7/08 18:30 6350 54.4 7.87 0 0 0.0 0.00 5479 3.7 7.81 
7/08 18:15 3137 59.4 7.91 0 0 0.0 0.00 2660 3.7 7.80 
7/08 18:00 935 76.3 7.93 0 0 0.0 0.00 750 3.9 7.79 
7/08 17:45 5530 56.8 7.83 0 0 0.0 0.00 4718 4.0 7.78 
7/08 17:30 7374 60.4 7.78 0 0 0.0 0.00 6156 4.4 7.73 
7/08 17:15 7547 69.4 7.73 0 0 0.0 0.00 6282 4.8 7.69 
7/08 17:00 1180 86.2 7.92 0 0 0.0 0.00 1004 3.0 7.73 



7/08 15:15 0 68.5 7.71 0 0 0.0 0.00 2240 4.2 7.72 
7/08 15:00 0 67.9 7.72 0 0 0.0 0.00 4511 4.2 7.72 
7/08 14:45 0 71.7 7.73 0 0 0.0 0.00 989 4.3 7.72 
7/08 13:00 150 76.1 7.84 0 0 0.0 0.00 225 4.3 7.78 
7/08 12:45 5318 78.5 7.89 0 0 0.0 0.00 4583 3.4 7.85 
7/08 12:30 280 121.3 8.09 0 0 0.0 0.00 235 3.3 8.06 
7/08 10:15 4044 50.3 8.17 3417 236 3.4 8.10 5 3.4 8.12 
7/08 10:00 8466 39.7 8.11 3574 238 3.3 8.04 0 0.0 0.00 
7/08 9:45 8534 38.9 8.04 3530 240 2.8 7.99 121 2.9 7.99 
7/08 9:30 8595 40.5 8.01 3548 241 3.0 7.96 130 3.2 7.96 
7/08 9:15 9018 41.7 7.98 852 244 3.0 7.94 5992 3.3 7.93 
7/08 9:00 9386 42.7 7.93 0 0 0.0 0.00 8062 3.4 7.89 
7/08 8:45 9667 44.8 7.88 0 0 0.0 0.00 8308 3.5 7.84 
7/08 8:30 9702 47.7 7.83 0 0 0.0 0.00 8313 3.7 7.79 
7/08 8:15 9717 52.3 7.78 0 0 0.0 0.00 8352 3.9 7.74 
7/08 8:00 10002 57.4 7.72 0 0 0.0 0.00 8098 3.9 7.69 
7/08 7:45 9781 64.6 7.66 0 0 0.0 0.00 7247 3.6 7.60 

177090 67.73 7.83 19708 3.00 7.78 

7/07 15:30 628 68.0 7.47 0 0 0.0 0.00 541 2.4 7.42 
7/07 15:15 3089 90.8 7.37 0 0 0.0 0.00 2658 2.0 7.31 
7/07 15:00 9466 69.0 7.72 0 0 0.0 0.00 8223 4.1 7.74 
7/07 14:45 7964 48.1 8.14 0 0 0.0 0.00 6904 5.9 8.14 
7/07 13:45 7608 50.1 8.41 0 0 0.0 0.00 6644 7.6 8.36 
7/07 13:30 10411 62.3 8.39 0 0 0.0 0.00 7526 8.6 2.47 
7/07 13:15 9517 45.9 8.41 0 0 0.0 0.00 8297 8.6 6.06 
7/07 13:00 9514 49.9 8.38 0 0 0.0 0.00 8288 9.4 8.31 
7/07 12:45 10524 59.8 8.34 0 0 0.0 0.00 7325 9.6 8.28 
7/07 12:30 9495 72.8 8.31 0 0 0.0 0.00 8166 13.2 8.24 
7/07 12:15 782 84.0 8.31 0 0 0.0 0.00 665 13.7 8.23 
7/07 11:45 4650 56.5 8.34 0 0 0.0 0.00 3944 14.1 8.26 
7/07 11:30 9234 62.0 8.32 0 0 0.0 0.00 7804 15.1 8.24 
7/07 11:15 8543 78.8 7.11 3220 215 0.6 7.12 0 0.0 0.00 
7/07 10:45 1168 102.6 8.25 0 0 0.0 0.00 3592 16.5 8.17 



7/07 10:30 0 85.3 8.27 0 0 0.0 0.00 5232 14.5 8.18 
7/07 10:15 4044 50.3 8.17 3417 236 3.4 8.10 5 3.4 8.12 
7/07 10:00 7473 123.3 8.19 0 0 0.0 0.00 4399 12.6 8.12 
7/07 9:00 7750 136.4 8.17 0 0 0.0 0.00 5267 2.2 8.10 
7/07 8:45 9026 33.9 8.11 2834 236 1.0 8.05 1236 1.2 8.07 
7/07 8:30 8720 34.7 8.08 3606 241 1.1 8.02 0 0.0 0.00 
7/07 8:15 5749 39.4 8.06 2305 244 1.2 8.01 132 1.2 8.00 
7/07 8:00 9096 46.8 8.05 0 0 0.0 0.00 7836 1.2 8.00 
7/07 7:45 9290 51.0 8.01 0 0 0.0 0.00 7872 1.4 7.96 
7/07 7:30 1664 60.7 7.89 0 0 0.0 0.00 1366 1.5 7.73 

165405 66.50 8.09 15381 1.46 7.86 

7/06 16:30 8814 128.3 7.09 3375 224 1.9 7.09 0 0.0 0.00 
7/06 16:15 2689 138.4 7.09 978 229 1.6 7.09 131 2.0 7.14 
7/06 13:45 8901 98.3 7.11 3253 228 2.0 7.14 382 6.5 7.17 
7/06 13:30 9591 102.8 7.13 583 212 0.5 7.07 5541 25.7 7.13 
7/06 13:15 5929 107.6 7.08 2135 214 0.6 7.07 215 0.7 7.13 
7/06 11:45 6459 82.2 8.00 1140 240 1.8 7.96 2502 2.3 7.92 
7/06 11:30 9478 80.7 7.90 1957 237 1.2 7.82 2720 1.7 7.87 
7/06 11:15 8464 103.6 7.83 3423 240 1.4 7.78 387 1.7 7.75 
7/06 11:00 9140 171.2 7.77 0 0 0.0 0.00 7601 2.6 7.71 
7/06 10:45 5914 125.2 7.77 0 0 0.0 0.00 570 3.1 7.74 
7/06 10:30 2849 58.7 7.96 0 0 1.0 7.89 0 0.9 7.91 
7/06 10:15 8199 44.1 7.88 0 0 1.1 7.82 0 0.0 0.00 
7/06 10:00 8613 31.2 7.77 0 0 1.3 7.73 0 0.0 0.00 
7/06 9:45 8755 24.7 7.71 0 0 1.5 7.67 0 0.0 0.00 
7/06 9:30 4121 23.6 7.68 0 0 1.6 7.64 0 1.3 7.64 
7/06 8:45 3649 24.2 7.67 0 0 0.0 0.00 1798 1.4 7.63 
7/06 8:30 10175 26.1 7.65 0 0 0.0 0.00 7339 1.1 7.61 
7/06 8:15 9238 30.7 7.61 0 0 0.0 0.00 9446 0.9 7.58 
7/06 8:00 6389 35.4 7.65 0 0 0.0 0.00 5490 1.0 7.63 
7/06 7:45 3147 45.2 7.71 0 0 0.0 0.00 0 6.7 7.56 

140514 74.11 7.60 16842 1.38 7.38 



7/05 17:00 1180 86.2 7.92 0 0 0.0 0.00 1004 3.0 7.73 
7/05 15:15 0 68.5 7.71 0 0 0.0 0.00 2240 4.2 7.72 
7/05 15:00 0 67.9 7.72 0 0 0.0 0.00 4511 4.2 7.72 
7/05 14:45 0 71.7 7.73 0 0 0.0 0.00 989 4.3 7.72 
7/05 12:45 10524 59.8 8.34 0 0 0.0 0.00 7325 9.6 8.28 
7/05 12:30 9495 72.8 8.31 0 0 0.0 0.00 8166 13.2 8.24 
7/05 12:15 782 84.0 8.31 0 0 0.0 0.00 665 13.7 8.23 
7/05 11:30 9234 62.0 8.32 0 0 0.0 0.00 7804 15.1 8.24 
7/05 11:15 8925 71.2 8.29 0 0 0.0 0.00 7560 14.9 8.20 
7/05 11:00 10299 85.2 8.26 0 0 0.0 0.00 6677 17.4 8.17 
7/05 10:45 1168 102.6 8.25 0 0 0.0 0.00 3592 16.5 8.17 
7/05 10:00 8466 39.7 8.11 3574 238 3.3 8.04 0 0.0 0.00 
7/05 9:45 8534 38.9 8.04 3530 240 2.8 7.99 121 2.9 7.99 
7/05 9:30 8595 40.5 8.01 3548 241 3.0 7.96 130 3.2 7.96 
7/05 9:00 7750 136.4 8.17 0 0 0.0 0.00 5267 2.2 8.10 
7/05 8:45 9026 33.9 8.11 2834 236 1.0 8.05 1236 1.2 8.07 
7/05 8:30 8720 34.7 8.08 3606 241 1.1 8.02 0 0.0 0.00 
7/05 8:15 9238 30.7 7.61 0 0 0.0 0.00 9446 0.9 7.58 
7/05 8:00 6389 35.4 7.65 0 0 0.0 0.00 5490 1.0 7.63 

118325 64.32 8.05 17092 2.24 8.01 

7/01 19:15 8746 124.5 7.11 3263 217 1.7 7.09 0 0.0 0.00 
7/01 18:45 373 52.0 7.86 0 0 0.0 0.00 315 3.8 7.82 
7/01 18:30 6350 54.4 7.87 0 0 0.0 0.00 5479 3.7 7.81 
7/01 18:15 3137 59.4 7.91 0 0 0.0 0.00 2660 3.7 7.80 
7/01 18:00 935 76.3 7.93 0 0 0.0 0.00 750 3.9 7.79 
7/01 17:45 5530 56.8 7.83 0 0 0.0 0.00 4718 4.0 7.78 
7/01 17:30 7374 60.4 7.78 0 0 0.0 0.00 6156 4.4 7.73 
7/01 17:15 7547 69.4 7.73 0 0 0.0 0.00 6282 4.8 7.69 
7/01 17:00 1180 86.2 7.92 0 0 0.0 0.00 1004 3.0 7.73 
7/01 15:00 9466 69.0 7.72 0 0 0.0 0.00 8223 4.1 7.74 
7/01 14:45 7964 48.1 8.14 0 0 0.0 0.00 6904 5.9 8.14 
7/01 14:15 8787 94.0 7.17 3374 225 1.8 7.19 0 0.0 0.00 
7/01 14:00 8827 93.8 7.15 3393 226 2.0 7.16 0 0.0 0.00 



7/01 13:45 8901 98.3 7.11 3253 228 2.0 7.14 382 6.5 7.17 
7/01 13:30 9591 102.8 7.13 583 212 0.5 7.07 5541 25.7 7.13 
7/01 12:15 782 84.0 8.31 0 0 0.0 0.00 665 13.7 8.23 
7/01 11:45 4650 56.5 8.34 0 0 0.0 0.00 3944 14.1 8.26 
7/01 11:30 9234 62.0 8.32 0 0 0.0 0.00 7804 15.1 8.24 

109374 74.88 7.74 13865 1.60 7.13 

TOTAL/AVG 993,427 76.54 7.66 182,886 1.39 7.38 



                 

11BOE1 History 

Level (in) Rain 15 Min Total 0.01 Rain 1 Hour Total 0.01 Rain 24 Hour Total 0.01 

Date 
(mm/dd) 

Time 
(HH:MM) Flow In (gal) Tur In (NTU) pH In Flow Out 

(gal) 
Flow Out 
(gpm) 

Tur Out 
(NTU) pH Out Flow Rec 

(gal) 
Tur Rec 
(NTU) pH Rec 

7/16 20:45 3577 24.1 7.56 1548 230 1.0 7.55 130 1.4 7.54 
7/16 20:30 7985 18.9 7.56 3464 231 0.9 7.54 0 0.0 0.00 
7/16 20:15 8011 23.7 7.54 3468 231 1.3 7.53 0 0.0 0.00 
7/16 20:00 8050 30.0 7.54 3471 231 1.8 7.53 0 0.0 0.00 
7/16 19:45 8910 48.9 7.56 1303 203 2.0 7.55 0 19.8 7.52 
7/16 19:30 7702 31.3 7.53 12 22 2.2 7.51 28 38.2 7.49 
7/16 17:15 0 14.2 7.55 0 0 0.0 0.00 22 0.7 7.53 
7/16 16:45 6462 15.8 7.55 2853 228 1.3 7.53 68 1.4 7.53 
7/16 16:30 7785 16.6 7.53 3433 229 1.5 7.52 0 0.0 0.00 
7/16 16:15 7796 19.8 7.53 3440 230 1.3 7.51 0 0.0 0.00 
7/16 16:00 7842 23.2 7.52 3463 231 1.4 7.50 0 0.0 0.00 
7/16 15:45 7729 26.5 7.53 2950 219 1.6 7.51 32 2.5 7.53 
7/16 13:15 5830 20.4 7.59 2627 233 1.7 7.57 120 1.7 7.57 
7/16 13:00 8211 20.7 7.59 2461 220 1.6 7.57 43 3.6 7.55 
7/16 12:45 9162 33.9 7.53 0 0 0.0 0.00 0 5.9 7.51 
7/16 12:30 7957 45.7 7.51 3086 233 3.2 7.48 131 8.1 7.49 
7/16 12:15 7870 61.0 7.50 3508 234 2.9 7.47 0 0.0 0.00 
7/16 12:00 7893 83.1 7.50 3498 233 2.9 7.47 0 0.0 0.00 
7/16 11:45 1332 76.3 7.51 121 98 2.8 7.46 42 2.9 7.47 
7/16 9:30 0 24.5 7.50 0 0 0.0 0.00 10 1.2 7.48 
7/16 9:15 4957 28.4 7.51 2217 233 1.7 7.48 72 1.5 7.49 
7/16 9:00 7846 45.4 7.50 3514 234 1.9 7.48 0 0.0 0.00 
7/16 8:45 7852 20.0 7.50 3507 234 1.0 7.47 0 0.0 0.00 
7/16 8:30 7886 19.5 7.49 3525 235 1.3 7.47 0 0.0 0.00 
7/16 8:15 8076 22.0 7.50 3891 250 1.7 7.48 0 0.0 0.00 
7/16 8:00 8205 26.8 7.51 4128 245 1.8 7.49 0 0.0 0.00 
7/16 7:45 9154 36.7 7.51 705 227 2.7 7.49 0 4.6 7.48 
7/16 7:30 9947 43.6 7.47 0 0 0.0 0.00 0 39.3 7.44 
7/16 7:15 3068 18.5 7.45 0 15 2.4 7.39 41 3.8 7.40 
7/16 5:00 3754 21.5 7.42 1893 250 1.7 7.40 137 1.6 7.41 
7/16 4:45 8080 24.5 7.42 4080 242 2.0 7.41 0 0.0 0.00 
7/16 4:30 8125 30.1 7.41 4063 241 1.6 7.39 0 0.0 0.00 
7/16 4:15 8159 37.5 7.41 4087 242 1.9 7.39 0 0.0 0.00 
7/16 4:00 5992 44.8 7.42 2703 245 2.1 7.38 0 1.2 7.35 



7/16 1:45 806 26.0 7.39 414 245 1.6 7.37 139 1.5 7.37 
7/16 1:30 8126 31.2 7.39 4138 246 1.7 7.37 0 0.0 0.00 
7/16 1:15 8123 34.0 7.38 4138 246 1.4 7.35 0 0.0 0.00 
7/16 1:00 8171 30.5 7.37 4144 246 1.4 7.34 0 0.0 0.00 
7/16 :45 8211 39.0 7.38 4125 245 1.3 7.33 0 0.0 0.00 
7/16 :30 1049 47.5 7.35 22 58 2.3 7.30 26 2.7 7.31 

265691 32.15 7.49 100000 1.80 7.46 

7/15 18:00 0 0.0 7.34 0 0 0.0 0.00 3 0.0 7.33 
7/15 17:30 4118 45.5 7.36 2028 250 2.0 7.34 109 1.9 7.34 
7/15 17:15 8542 55.0 7.34 2805 243 1.7 7.32 0 16.1 7.30 
7/15 17:00 7165 66.5 7.31 0 5 2.6 7.24 25 34.4 7.26 
7/15 15:00 0 45.4 7.25 0 0 0.0 0.00 7 1.0 7.25 
7/15 14:30 5848 55.3 7.27 2915 245 2.5 7.25 107 2.6 7.25 
7/15 14:15 7987 55.0 7.25 3969 245 2.3 7.23 0 0.0 0.00 
7/15 14:00 8039 58.0 7.25 3987 246 2.8 7.23 0 0.0 0.00 
7/15 13:45 8085 67.6 7.26 4003 247 2.3 7.24 0 0.0 0.00 
7/15 13:30 8780 71.3 7.27 1189 249 2.1 7.25 56 4.2 7.23 
7/15 13:15 8811 139.6 7.19 1133 240 2.5 7.14 225 5.0 7.16 
7/15 13:00 5733 260.1 7.17 2484 248 1.7 7.11 0 1.3 7.06 
7/15 11:15 0 247.9 7.12 0 0 0.0 0.00 10 1.0 7.08 
7/15 11:00 0 247.8 7.11 0 246 2.0 7.07 119 1.8 7.07 
7/15 10:45 8099 247.8 7.10 3989 246 2.2 7.06 0 0.0 0.00 
7/15 10:30 8125 249.8 7.08 3996 246 1.8 7.04 0 0.0 0.00 
7/15 10:15 8172 250.2 7.06 4009 247 2.2 7.02 0 0.0 0.00 
7/15 10:00 8184 251.8 7.06 4005 247 1.9 7.02 0 0.0 0.00 
7/15 9:45 9618 257.0 7.05 317 244 2.4 7.02 55 29.4 7.00 
7/15 9:30 147 275.7 7.05 0 0 0.0 0.00 0 1.4 7.01 
7/15 9:00 0 256.8 7.06 0 0 0.0 0.00 19 1.0 7.02 
7/15 8:15 6433 254.7 7.05 3142 247 2.2 7.00 70 2.1 7.01 
7/15 8:00 7888 255.9 7.03 3870 248 2.1 6.99 0 0.0 0.00 
7/15 7:45 7929 259.5 7.02 3873 248 2.0 6.98 0 0.0 0.00 
7/15 7:30 8069 263.7 7.03 3299 247 1.6 6.98 24 4.1 7.01 
7/15 6:15 1186 259.7 7.06 587 250 2.1 7.02 82 1.9 7.02 
7/15 6:00 7991 261.2 7.04 3916 241 2.1 7.00 0 0.0 0.00 
7/15 5:45 8009 265.0 7.04 3930 242 1.9 7.00 0 0.0 0.00 
7/15 5:30 8061 268.9 7.02 3939 243 1.6 6.99 0 0.0 0.00 
7/15 5:15 4199 275.6 7.05 1758 241 1.3 7.01 0 1.4 7.04 
7/15 4:00 5928 256.7 7.07 2897 243 1.5 7.02 119 1.3 7.04 
7/15 3:45 8106 258.0 7.04 3962 244 1.6 7.01 0 0.0 0.00 
7/15 3:30 8147 257.1 7.05 3964 244 1.4 7.01 0 0.0 0.00 



7/15 3:15 8195 258.5 7.03 3980 245 1.5 7.00 0 0.0 0.00 
7/15 3:00 8905 261.7 7.05 1950 238 1.4 7.03 0 19.1 7.01 
7/15 2:45 4458 267.1 7.04 0 8 2.0 7.05 18 32.2 7.01 
7/15 1:45 0 258.0 7.08 0 0 0.0 0.00 59 1.0 7.04 
7/15 1:30 7407 259.5 7.06 3553 250 1.1 7.03 130 1.0 7.04 
7/15 1:15 7814 264.8 7.03 3764 241 1.1 7.01 0 0.0 0.00 
7/15 1:00 7876 266.9 7.03 3767 241 1.2 7.00 0 0.0 0.00 
7/15 :45 7811 272.9 7.01 3020 224 1.1 6.97 16 3.2 6.97 

249865 206.09 7.12 100000 1.88 7.08 

7/14 16:15 0 248.2 7.03 0 0 0.0 0.00 57 1.4 6.98 
7/14 16:00 8010 249.7 7.01 3911 241 1.5 6.97 0 0.0 0.00 
7/14 15:45 5851 252.5 7.00 2407 244 1.3 6.97 48 2.8 6.98 
7/14 14:45 0 240.3 7.05 0 0 0.0 0.00 4 1.0 6.99 
7/14 14:30 5510 239.0 7.03 2707 244 1.5 6.98 92 1.4 7.00 
7/14 14:15 8082 240.5 7.02 3973 245 1.4 6.98 0 0.0 0.00 
7/14 14:00 8136 242.2 7.01 3977 245 1.3 6.97 0 0.0 0.00 
7/14 13:45 8168 248.1 7.00 3969 245 1.1 6.97 0 0.0 0.00 
7/14 13:30 7991 256.1 6.99 3627 246 0.9 6.97 0 1.0 7.01 
7/14 12:45 0 218.8 7.05 0 0 0.0 0.00 4 0.7 7.01 
7/14 12:15 4395 216.6 7.04 2126 246 1.0 7.00 109 1.0 7.01 
7/14 12:00 8264 219.9 7.02 3989 246 1.2 6.98 0 0.0 0.00 
7/14 11:45 8284 215.3 7.02 3988 246 1.0 6.99 0 0.0 0.00 
7/14 11:30 8332 207.5 7.01 4003 247 1.2 6.97 0 0.0 0.00 
7/14 11:15 8329 205.1 7.01 4001 247 1.0 6.99 0 0.0 0.00 
7/14 11:00 8373 200.2 7.02 4013 241 1.0 7.00 0 0.0 0.00 
7/14 10:45 9037 194.5 7.06 2258 241 1.2 7.03 0 10.3 7.04 
7/14 10:30 9504 195.2 7.03 0 0 2.9 7.00 0 11.2 7.00 
7/14 10:15 668 204.7 7.04 0 0 0.0 0.00 0 4.5 6.99 
7/14 10:00 298 191.8 7.09 0 0 0.0 0.00 0 3.5 7.04 
7/14 9:45 106 181.0 7.08 0 0 0.0 0.00 0 3.4 7.04 
7/14 9:30 0 207.5 6.96 0 0 0.0 0.00 24 4.7 6.97 
7/14 9:15 0 209.8 6.98 3760 243 3.3 6.96 119 3.5 6.97 
7/14 9:00 0 220.1 6.96 3968 245 3.1 6.95 0 0.0 0.00 
7/14 8:45 0 227.2 6.95 1044 235 2.9 6.97 0 0.0 0.00 
7/14 6:45 0 164.9 7.03 1797 246 2.8 7.00 135 2.8 7.01 
7/14 6:30 0 165.4 7.02 3993 246 2.7 7.01 0 0.0 0.00 
7/14 6:15 0 156.1 7.03 3960 247 2.7 7.00 0 0.0 0.00 
7/14 6:00 0 161.2 7.00 4012 247 2.8 6.99 0 0.0 0.00 
7/14 5:45 0 157.9 7.03 2688 243 2.6 7.02 0 0.0 0.00 
7/14 5:30 0 176.7 6.97 9 32 2.9 6.99 75 13.9 6.97 



7/14 4:45 5989 159.5 7.01 2853 250 2.2 6.98 161 2.1 6.99 
7/14 4:30 8199 171.8 6.98 3899 250 2.1 6.97 0 0.0 0.00 
7/14 4:15 5958 188.8 6.96 2526 243 2.1 6.98 0 2.4 7.03 
7/14 2:00 3812 143.1 7.06 1831 241 2.0 7.02 161 2.0 7.03 
7/14 1:45 8214 149.2 7.04 3924 242 2.0 7.03 0 0.0 0.00 
7/14 1:30 8279 139.6 7.06 3932 242 2.0 7.03 0 0.0 0.00 
7/14 1:15 8302 152.4 7.03 3937 242 2.2 7.01 0 0.0 0.00 
7/14 1:00 8548 150.7 7.06 2898 243 2.3 7.04 0 6.8 7.01 
7/14 :45 6533 175.1 6.99 20 46 2.5 6.99 36 18.8 6.98 

181172 198.61 7.02 100000 1.96 6.99 

7/13 19:45 7349 126.7 7.01 3473 247 1.8 6.98 71 1.8 7.00 
7/13 19:30 8245 143.9 6.98 3872 248 1.7 6.96 0 0.0 0.00 
7/13 19:15 4745 170.5 6.96 1989 240 1.8 6.98 0 2.0 7.02 
7/13 17:45 0 85.4 7.09 0 0 0.0 0.00 3 1.6 7.03 
7/13 17:15 7428 87.5 7.05 3523 241 1.7 7.01 69 1.6 7.03 
7/13 17:00 8284 96.1 7.02 3936 242 1.7 6.99 0 0.0 0.00 
7/13 16:45 8326 91.3 7.02 1962 242 1.6 7.00 0 0.0 0.00 
7/13 16:30 8364 90.5 7.01 1967 242 1.7 6.98 0 0.0 0.00 
7/13 16:15 6838 97.7 7.00 2972 232 1.7 6.98 0 1.7 7.00 
7/13 16:00 5086 93.0 7.02 2254 241 1.7 6.99 93 1.6 7.00 
7/13 15:45 9593 102.4 6.99 401 200 2.5 6.99 0 18.9 6.97 
7/13 15:30 1336 113.1 6.98 131 109 2.3 6.95 256 1.7 6.95 
7/13 15:15 0 110.4 6.97 1046 241 1.4 6.97 95 1.3 6.97 
7/13 15:00 0 89.8 7.01 245 143 2.2 6.98 176 1.0 6.99 
7/13 14:45 0 81.4 7.02 0 0 0.0 0.00 81 1.6 7.01 
7/13 13:00 0 83.6 7.05 2716 242 1.3 7.01 0 1.4 7.02 
7/13 12:45 0 94.6 7.02 3551 244 1.2 7.00 0 0.0 0.00 
7/13 12:30 0 106.4 7.02 3234 250 1.2 6.99 142 2.2 6.99 
7/13 12:15 0 131.0 7.08 145 247 1.4 7.02 143 1.4 7.02 
7/13 11:15 5233 79.8 7.05 2323 245 1.2 7.02 0 1.2 7.02 
7/13 11:00 8070 89.3 7.03 3580 247 1.1 7.01 0 0.0 0.00 
7/13 10:45 8131 90.1 7.03 3587 248 1.2 7.00 0 0.0 0.00 
7/13 10:30 8216 112.2 7.00 3619 242 1.2 6.98 0 1.1 6.98 
7/13 10:15 796 118.1 7.01 480 241 1.0 6.97 218 0.9 6.98 
7/13 10:00 877 129.6 7.03 639 244 1.5 6.98 139 1.7 7.00 
7/13 9:00 7866 81.7 7.01 3388 245 1.3 7.00 181 2.5 7.00 
7/13 8:30 6753 66.3 7.04 2968 244 1.1 7.01 0 1.0 7.02 
7/13 8:15 8528 72.1 7.02 3055 249 1.3 7.00 1407 6.5 7.02 
7/13 8:00 9504 85.7 7.02 2471 249 0.8 6.97 4727 20.9 7.00 
7/13 7:45 8112 99.2 6.98 3525 241 0.8 6.98 0 0.0 0.00 



7/13 7:30 873 116.5 7.10 628 241 2.2 7.02 134 1.2 7.04 
7/13 5:30 7839 58.4 7.07 3401 249 0.7 7.03 3 0.8 7.05 
7/13 5:15 8155 69.9 7.03 3546 242 0.7 7.01 0 0.0 0.00 
7/13 5:00 8199 78.2 7.04 3537 242 0.7 7.01 0 0.0 0.00 
7/13 4:45 8270 94.0 7.01 3571 246 0.7 6.99 0 0.0 0.00 
7/13 4:30 4590 108.8 7.02 1872 244 0.8 7.02 223 1.2 7.07 
7/13 2:15 6050 56.4 7.10 2628 248 0.7 7.06 13 0.8 7.08 
7/13 2:00 8270 62.3 7.10 3605 241 0.6 7.08 0 0.0 0.00 
7/13 1:45 8311 61.9 7.10 3604 242 0.7 7.07 0 0.0 0.00 
7/13 1:30 8359 78.9 7.07 3627 244 0.8 7.06 0 0.0 0.00 
7/13 1:15 8804 80.3 7.11 2935 249 1.1 7.08 1565 6.3 7.06 
7/13 1:00 5597 103.8 7.07 0 247 2.8 7.09 3992 19.0 7.04 

230997 94.97 7.03 100000 1.35 7.01 

7/12 17:15 7289 58.8 7.11 3212 238 1.0 7.08 0 1.0 7.09 
7/12 17:00 8161 73.6 7.10 3559 238 0.9 7.07 0 0.0 0.00 
7/12 16:45 8277 81.0 7.09 3580 239 0.9 7.07 0 0.0 0.00 
7/12 16:30 4876 98.8 7.08 2003 243 1.0 7.05 211 0.9 7.08 
7/12 15:15 6821 55.5 7.10 3193 242 0.8 7.07 113 0.7 7.08 
7/12 15:00 7897 68.3 7.07 3341 243 1.2 7.06 704 9.9 7.07 
7/12 14:45 9161 55.4 7.06 1350 235 1.2 7.01 4410 25.1 7.04 
7/12 14:30 8117 63.7 7.02 3530 236 1.2 7.01 0 0.0 0.00 
7/12 14:15 8178 52.6 7.02 3551 237 1.2 7.00 0 0.0 0.00 
7/12 14:00 8230 67.8 7.01 3576 238 1.3 7.00 0 0.0 0.00 
7/12 13:45 8314 70.8 7.02 3598 240 1.4 7.00 0 0.0 0.00 
7/12 13:30 8556 90.3 7.02 3337 243 1.3 7.02 704 5.4 7.02 
7/12 13:15 7808 116.8 7.02 68 249 2.5 7.04 5501 28.7 7.01 
7/12 11:00 5724 69.9 7.06 2487 237 2.0 7.05 91 1.7 7.06 
7/12 10:45 8194 83.2 7.05 3550 237 1.5 7.05 0 0.0 0.00 
7/12 10:30 8262 72.2 7.06 3568 238 1.3 7.06 0 0.0 0.00 
7/12 10:15 8277 71.3 7.06 3601 240 1.5 7.05 0 0.0 0.00 
7/12 10:00 8403 96.6 7.04 3641 243 1.7 7.05 0 0.0 0.00 
7/12 9:45 8958 94.9 7.08 1979 248 2.2 7.11 3649 19.3 6.62 
7/12 9:30 9788 97.9 7.05 0 0 0.0 0.00 7062 48.4 7.06 
7/12 9:15 8260 59.2 7.06 2515 229 1.2 7.05 1256 23.8 7.06 
7/12 9:00 8048 67.0 7.07 3449 230 1.0 7.08 0 0.0 0.00 
7/12 8:45 8070 55.9 7.11 3457 230 1.1 7.19 0 0.0 0.00 
7/12 8:30 6868 40.8 7.19 2791 233 1.1 7.23 322 14.4 7.29 
7/12 8:15 5818 181.0 7.21 0 0 0.0 0.00 5094 5.9 7.18 
7/12 8:00 8971 185.1 7.16 0 0 0.0 0.00 7848 6.3 7.14 
7/12 7:45 8985 188.6 7.13 0 0 0.0 0.00 7875 6.7 7.11 



7/12 7:30 9007 189.9 7.11 0 0 0.0 0.00 7839 7.3 7.10 
7/12 7:15 9031 199.1 7.06 0 0 0.0 0.00 7878 9.0 7.05 
7/12 7:00 9037 217.9 7.04 0 0 0.0 0.00 7872 11.2 7.03 
7/12 6:45 9304 236.5 7.00 0 0 0.0 0.00 7314 38.6 7.00 
7/12 6:30 1481 218.8 7.02 126 241 4.2 7.01 1052 19.4 7.00 
7/12 5:15 3010 189.9 7.03 1275 222 4.2 7.01 0 4.3 7.01 
7/12 5:00 7899 193.3 7.01 3351 224 4.3 6.99 0 0.0 0.00 
7/12 4:45 7920 199.4 7.00 3355 224 4.3 6.99 0 0.0 0.00 
7/12 4:30 7996 204.3 7.00 3376 225 4.0 6.98 0 0.0 0.00 
7/12 4:15 8058 211.7 6.98 3401 227 3.2 6.98 0 0.0 0.00 
7/12 4:00 676 225.2 7.09 361 241 3.7 7.03 186 3.2 7.03 
7/12 2:15 3066 175.3 7.07 1306 228 2.8 7.04 90 2.8 7.04 
7/12 2:00 8054 178.8 7.05 3421 229 2.9 7.03 0 0.0 0.00 
7/12 1:45 8084 188.2 7.03 3424 229 3.1 7.02 0 0.0 0.00 
7/12 1:30 8133 187.3 7.04 3453 250 2.8 7.01 0 0.0 0.00 
7/12 1:15 8171 199.2 7.02 3460 242 3.3 7.00 0 0.0 0.00 
7/12 1:00 2188 210.9 7.03 764 249 2.9 7.00 332 6.9 7.01 

325426 130.52 7.06 100000 2.12 7.04 

7/11 21:45 6820 162.9 7.05 2900 244 3.4 7.05 0 4.1 7.03 
7/11 21:30 8210 156.7 7.06 3509 247 3.1 7.05 0 0.0 0.00 
7/11 21:15 8681 164.3 7.04 1952 243 4.0 7.04 3549 5.8 7.03 
7/11 20:45 7536 195.4 7.02 118 244 2.1 7.03 5315 39.9 7.02 
7/11 19:15 6793 147.3 7.06 2669 246 1.4 7.03 118 1.4 7.04 
7/11 19:00 8203 156.7 7.02 3303 240 1.6 7.01 0 0.0 0.00 
7/11 18:45 8218 164.5 7.03 3303 242 1.4 7.01 0 0.0 0.00 
7/11 18:30 8309 179.2 7.00 3342 246 1.5 6.99 0 0.0 0.00 
7/11 18:15 5307 190.8 6.99 2082 249 1.3 7.00 127 1.5 7.05 
7/11 16:15 7966 141.9 7.07 3230 246 1.6 7.05 92 1.4 7.07 
7/11 16:00 8321 155.5 7.03 3385 250 2.1 7.02 0 0.0 0.00 
7/11 15:45 8365 167.1 7.03 3398 242 1.7 7.02 0 0.0 0.00 
7/11 15:30 8446 187.0 7.01 3412 245 1.9 6.99 0 0.0 0.00 
7/11 15:15 5074 206.7 6.99 1960 250 1.6 6.99 201 3.7 7.03 
7/11 12:30 8136 127.5 7.04 3331 249 3.0 7.05 114 2.3 7.06 
7/11 12:15 8385 108.5 7.07 3443 250 2.2 7.07 0 0.0 0.00 
7/11 12:00 8479 119.1 7.04 3476 244 3.2 7.05 0 0.0 0.00 
7/11 11:45 8861 136.8 7.05 2157 245 3.7 7.06 2927 30.7 7.06 
7/11 11:30 8949 129.1 7.01 1428 250 1.7 7.00 3726 39.1 7.03 
7/11 11:15 6232 134.5 7.00 2420 249 1.1 7.01 191 1.1 7.06 
7/11 10:00 2590 95.3 7.08 1042 248 1.5 7.06 0 1.4 7.06 
7/11 9:45 8239 103.6 7.05 3305 241 1.6 7.03 0 0.0 0.00 



7/11 9:30 8303 120.1 7.02 3324 243 1.8 7.01 0 0.0 0.00 
7/11 9:15 2244 141.3 7.00 844 250 1.5 7.00 125 1.7 7.01 
7/11 8:30 1103 123.2 7.02 880 242 1.8 7.02 0 1.7 7.02 
7/11 8:15 8002 142.9 7.01 3202 249 1.4 7.03 127 1.7 7.08 
7/11 6:30 1783 85.5 7.11 727 250 1.5 7.10 0 1.5 7.10 
7/11 6:15 8283 101.2 7.07 3416 245 1.8 7.09 0 0.0 0.00 
7/11 6:00 8302 80.6 7.14 3426 246 1.3 7.13 0 0.0 0.00 
7/11 5:45 8386 83.9 7.12 3458 250 1.5 7.11 0 0.0 0.00 
7/11 5:30 8256 94.7 7.10 3403 243 2.0 7.13 0 4.8 7.16 
7/11 5:15 8238 68.6 7.17 3372 241 4.5 7.17 0 0.0 0.00 
7/11 5:00 8829 72.8 7.14 1608 249 4.6 7.16 4160 5.3 7.14 
7/11 4:45 8602 74.6 7.16 2476 250 4.5 7.21 2187 5.6 7.15 
7/11 4:30 8954 59.0 7.19 1351 248 4.6 7.21 4843 7.0 7.18 
7/11 4:15 9262 61.4 7.19 0 0 0.0 0.00 7836 7.1 7.21 
7/11 4:00 9291 63.2 7.17 0 0 0.0 0.00 7900 7.7 7.17 
7/11 3:45 9324 88.8 7.09 0 0 0.0 0.00 7863 11.1 7.12 
7/11 3:30 9436 83.5 7.14 0 245 4.9 7.11 7082 34.7 7.14 
7/11 3:15 8934 73.9 7.07 0 0 0.0 0.00 7402 5.3 7.08 
7/11 3:00 8883 88.5 7.07 560 241 4.8 7.03 6777 5.8 7.06 
7/11 2:45 8290 116.3 7.03 3010 242 4.5 7.02 0 0.0 0.00 
7/11 2:30 5173 133.6 7.03 2014 248 3.7 7.05 128 3.6 7.12 
7/11 1:00 4660 72.9 7.14 1909 248 3.8 7.13 105 3.8 7.13 
7/11 :45 8635 74.5 7.12 1865 244 4.0 7.12 3407 5.3 7.09 

337293 120.79 7.07 100000 2.57 7.06 

7/10 23:45 1927 158.9 7.11 698 243 3.3 7.11 131 3.5 7.13 
7/10 22:15 6621 69.5 7.14 2661 245 3.7 7.14 4 3.6 7.15 
7/10 22:00 8780 75.7 7.11 2232 248 3.9 7.13 2704 5.9 7.11 
7/10 21:45 8646 89.5 7.12 2807 247 3.8 7.15 1414 6.1 7.12 
7/10 21:30 9066 96.2 7.12 1351 250 4.3 7.14 4759 6.5 7.12 
7/10 21:15 9470 119.7 7.05 161 231 1.4 7.06 6591 37.6 7.08 
7/10 21:00 8276 102.5 7.06 3219 229 1.4 7.04 0 0.0 0.00 
7/10 20:45 8350 122.8 7.02 3234 231 1.3 7.02 0 0.0 0.00 
7/10 20:30 1978 135.5 7.06 717 240 1.4 7.04 123 1.3 7.06 
7/10 19:00 2362 75.4 7.09 912 227 1.9 7.07 0 1.8 7.08 
7/10 18:45 8411 86.6 7.06 3250 232 2.0 7.06 0 0.0 0.00 
7/10 18:30 8437 93.2 7.06 3243 232 1.9 7.06 0 0.0 0.00 
7/10 18:15 8539 110.3 7.04 3268 237 1.8 7.03 0 0.0 0.00 
7/10 18:00 6421 129.6 7.02 2372 241 1.5 7.03 186 1.8 7.06 
7/10 16:15 5149 80.3 7.08 985 240 2.5 7.07 95 2.4 7.09 
7/10 16:00 8613 92.3 7.05 3310 241 2.6 7.07 0 0.0 0.00 



7/10 15:45 8655 102.3 7.07 3316 242 2.4 7.05 0 0.0 0.00 
7/10 15:30 8725 126.1 7.03 3331 243 2.1 7.03 0 0.0 0.00 
7/10 15:15 2015 143.1 7.05 683 244 1.4 7.05 199 2.2 7.07 
7/10 13:30 8323 95.1 7.07 3241 247 3.4 7.08 110 3.1 7.09 
7/10 13:15 8617 107.0 7.08 3358 247 3.7 7.08 0 0.0 0.00 
7/10 13:00 8682 127.5 7.06 3378 241 4.2 7.06 0 0.0 0.00 
7/10 12:45 6803 159.1 7.03 2551 244 2.5 7.04 131 3.5 7.07 
7/10 11:00 2746 67.1 7.09 1080 243 3.8 7.10 0 3.8 7.10 
7/10 10:45 8678 76.1 7.07 3395 242 2.7 7.11 0 0.0 0.00 
7/10 10:30 8928 86.5 7.12 2399 246 2.4 7.14 2301 29.5 7.11 
7/10 10:15 9213 82.9 7.06 1164 241 1.5 7.07 4173 39.0 7.09 
7/10 10:00 8326 78.7 7.07 3184 242 1.6 7.04 0 0.0 0.00 
7/10 9:45 8392 95.9 7.03 3214 248 1.1 7.02 0 0.0 0.00 
7/10 9:30 2085 105.6 7.05 714 238 1.2 7.04 188 1.2 7.08 
7/10 8:00 1799 56.4 7.10 694 245 1.5 7.09 0 1.6 7.09 
7/10 7:45 8346 64.3 7.07 3188 246 1.4 7.07 0 0.0 0.00 
7/10 7:30 8362 72.8 7.07 3219 249 1.3 7.08 0 0.0 0.00 
7/10 7:15 8427 86.0 7.06 3234 242 1.2 7.05 0 0.0 0.00 
7/10 7:00 7351 101.9 7.05 2731 238 0.8 7.06 217 1.0 7.15 
7/10 5:15 7507 51.4 7.15 2961 238 1.1 7.14 0 1.1 7.15 
7/10 5:00 8524 64.1 7.11 3248 243 0.9 7.15 0 0.0 0.00 
7/10 4:45 8625 45.1 7.20 3249 234 0.8 7.18 0 0.0 0.00 
7/10 4:30 8676 59.7 7.27 3265 235 0.8 7.15 0 0.0 0.00 
7/10 4:15 8713 145.2 7.18 3271 237 4.5 7.21 0 0.0 0.00 
7/10 3:15 9557 115.9 7.42 0 0 0.0 0.00 7502 5.8 7.39 
7/10 3:00 9580 117.2 7.35 0 0 0.0 0.00 7544 6.0 7.33 
7/10 2:45 9586 120.1 7.27 0 0 0.0 0.00 7572 6.3 7.27 
7/10 2:30 9613 122.6 7.22 0 0 0.0 0.00 7529 6.5 7.24 
7/10 2:15 9655 123.1 7.21 0 0 0.0 0.00 7540 6.7 7.22 
7/10 2:00 9708 129.8 7.15 0 0 0.0 0.00 7479 7.5 7.16 
7/10 1:45 9702 142.0 7.13 0 0 0.0 0.00 7510 7.4 7.15 
7/10 1:30 9928 158.6 7.09 0 0 0.0 0.00 7004 33.1 7.09 
7/10 1:15 6075 159.0 7.05 1522 218 1.7 7.06 1267 8.1 7.05 

370968 102.58 7.11 100000 2.16 7.08 

1,961,412 125.82 7.12 7,000,000 1.98 7.10 

influent flow meter was plugged with debris from dewatering activities.  Flow meter was cleaned and eventually replaced. 



                 

   

Date 
(mm/dd) 

Time 
(HH:MM) 

Level (in) 

Flow In (gal) Tur In (NTU) 

Rain 15 Min Total 0.01 

pH In Flow Out 
(gal) 

Flow Out 
(gpm) 

Tur Out 
(NTU) 

11BOE1 History 

Rain 1 Hour Total 0.01 

pH Out Flow Rec 
(gal) 

Tur Rec 
(NTU) 

Rain 24 Hour Total 0.00 

pH Rec 

7/22 23:00 1030 9.6 7.74 448 224 0.3 7.65 146 0.3 7.61 
7/22 22:45 7745 10.5 7.68 3369 225 0.4 7.64 0 0.0 0.00 
7/22 22:30 7769 13.1 7.66 3380 225 0.4 7.61 0 0.0 0.00 
7/22 22:15 7817 17.7 7.64 3383 225 0.5 7.60 0 0.0 0.00 
7/22 22:00 7802 19.7 7.67 3374 225 0.5 7.61 0 0.0 0.00 
7/22 21:45 9176 24.8 7.68 877 171 1.0 7.60 0 22.5 7.57 
7/22 21:30 2318 7.3 7.51 25 38 2.2 7.58 46 3.6 7.19 
7/22 17:45 0 9.9 7.71 0 0 0.0 0.00 126 0.9 7.48 
7/22 17:30 7555 11.1 7.66 3288 219 1.3 7.62 0 0.0 0.00 
7/22 17:15 7587 12.3 7.65 3293 219 1.3 7.61 0 0.0 0.00 
7/22 17:00 7620 11.7 7.64 3294 220 1.4 7.60 0 0.0 0.00 
7/22 16:45 7666 14.2 7.62 3301 220 1.5 7.57 0 0.0 0.00 
7/22 16:30 7785 18.8 7.66 3110 210 1.2 7.55 9 3.4 7.56 
7/22 16:15 504 3.1 7.36 4 31 2.6 7.60 18 0.2 7.49 
7/22 13:15 1778 11.1 7.70 773 221 1.3 7.62 146 1.0 7.79 
7/22 13:00 7650 13.5 7.64 3324 221 1.4 7.61 0 0.0 0.00 
7/22 12:45 7683 13.4 7.65 3309 221 1.4 7.61 0 0.0 0.00 
7/22 12:30 7719 15.9 7.63 3322 222 1.5 7.59 0 0.0 0.00 
7/22 12:15 7729 20.4 7.61 3330 222 1.3 7.56 0 0.0 0.00 
7/22 12:00 3908 14.5 7.58 1339 192 0.9 7.56 0 0.4 7.92 
7/22 9:15 0 12.9 7.65 0 0 0.0 0.00 16 0.5 7.81 
7/22 9:00 0 13.8 7.72 0 0 0.0 0.00 52 3.7 7.87 
7/22 8:45 6109 14.8 7.66 1808 205 1.6 7.59 228 7.8 7.19 
7/22 8:30 7675 20.5 7.64 3347 223 1.3 7.59 0 0.0 0.00 
7/22 8:15 7716 19.6 7.63 3351 224 1.4 7.57 0 0.0 0.00 
7/22 8:00 7748 26.3 7.61 3359 224 1.3 7.54 0 0.0 0.00 
7/22 7:45 7752 34.9 7.71 2953 211 0.9 7.57 0 5.2 7.85 
7/22 5:00 0 10.1 7.71 0 0 0.0 0.00 12 0.5 7.81 
7/22 4:45 6962 11.1 7.66 3026 224 0.5 7.60 132 0.5 7.72 
7/22 4:30 7752 13.7 7.64 3374 225 0.7 7.58 0 0.0 0.00 
7/22 4:15 7785 17.9 7.62 3380 225 0.9 7.56 0 0.0 0.00 
7/22 4:00 7792 22.2 7.64 3378 225 0.9 7.58 0 0.0 0.00 



7/22 3:45 8816 28.8 7.65 1427 194 1.2 7.57 0 23.0 7.56 
7/22 3:30 4816 22.3 7.81 0 0 0.0 0.00 0 26.3 7.63 
7/22 :15 4994 11.8 7.68 2128 218 1.5 7.61 134 1.4 7.75 
7/22 : 7729 14.1 7.66 3274 218 1.6 7.61 0 0.0 0.00 

212487 16.27 7.64 81348 1.13 7.36 

7/21 23:45 7760 13.2 7.67 3280 219 1.7 7.60 0 0.0 0.00 
7/21 23:30 7790 16.0 7.66 3281 219 1.8 7.58 0 0.0 0.00 
7/21 23:15 7852 19.5 7.72 3290 219 1.6 7.56 0 0.0 0.00 
7/21 23:00 3030 21.6 7.83 656 163 1.4 7.60 0 7.3 7.75 
7/21 20:00 3094 20.9 7.71 1324 221 1.5 7.61 198 3.6 7.80 
7/21 19:45 7751 20.1 7.65 3318 221 1.8 7.59 0 0.0 0.00 
7/21 19:30 7800 24.7 7.64 3318 221 1.8 7.59 0 0.0 0.00 
7/21 19:15 7832 29.4 7.65 3308 221 1.9 7.58 0 0.0 0.00 
7/21 19:00 7845 37.0 7.62 3301 220 2.0 7.56 0 0.0 0.00 
7/21 18:45 8331 44.9 7.65 1941 193 1.9 7.54 9 4.1 7.52 
7/21 18:30 1682 118.5 7.49 0 0 0.0 0.00 0 5.9 7.55 
7/21 16:00 3331 93.1 7.56 0 0 0.0 0.00 0 19.9 7.46 
7/21 13:45 0 12.4 7.55 0 0 0.0 0.00 21 0.4 7.50 
7/21 13:15 1420 15.7 7.59 614 223 0.7 7.56 118 0.6 7.54 
7/21 13:00 7781 21.0 7.59 3358 224 0.7 7.56 0 0.0 0.00 
7/21 12:45 7794 14.7 7.59 3360 224 0.6 7.55 0 0.0 0.00 
7/21 12:30 7842 19.2 7.57 3375 225 0.8 7.53 0 0.0 0.00 
7/21 12:15 7854 26.8 7.56 3374 225 1.0 7.53 0 0.0 0.00 
7/21 12:00 8733 30.9 7.56 1528 205 1.1 7.54 0 24.8 7.52 
7/21 11:45 8608 16.7 7.54 1841 217 1.9 7.50 149 36.1 7.50 
7/21 11:30 7714 21.7 7.54 3258 217 1.6 7.50 0 0.0 0.00 
7/21 11:15 5368 24.5 7.55 885 175 1.8 7.49 22 3.8 7.49 
7/21 9:30 3179 14.2 7.57 1370 219 1.9 7.53 150 1.7 7.53 
7/21 9:15 7636 16.7 7.56 3294 220 2.0 7.52 0 0.0 0.00 
7/21 9:00 7657 20.1 7.56 3301 220 1.9 7.52 0 0.0 0.00 
7/21 8:45 7695 20.7 7.56 3304 220 1.8 7.51 0 0.0 0.00 
7/21 8:30 5637 24.1 7.60 1860 197 1.5 7.52 41 3.0 7.52 
7/21 7:15 1669 14.6 7.61 718 221 1.7 7.56 151 1.6 7.55 
7/21 7:00 7707 17.3 7.59 3315 221 1.8 7.54 0 0.0 0.00 
7/21 6:45 7700 22.1 7.57 3321 221 1.8 7.53 0 0.0 0.00 



7/21 6:30 7798 28.9 7.58 3118 207 1.3 7.52 0 1.0 7.50 
7/21 6:15 242 17.4 7.56 0 0 0.0 0.00 0 0.6 7.49 
7/21 4:30 4226 17.7 7.58 1836 223 1.4 7.54 186 1.2 7.53 
7/21 4:15 7721 22.3 7.56 3342 223 1.5 7.52 0 0.0 0.00 
7/21 4:00 7769 29.4 7.55 3338 223 1.3 7.51 0 0.0 0.00 
7/21 3:45 6296 37.4 7.57 2368 204 0.8 7.50 0 0.4 7.48 
7/21 1:15 0 10.3 7.55 0 0 0.0 0.00 11 0.3 7.49 
7/21 1:00 904 11.1 7.56 393 225 0.5 7.53 148 0.4 7.51 
7/21 :45 7788 13.2 7.55 3355 224 0.6 7.52 0 0.0 0.00 
7/21 :30 7818 16.9 7.54 3367 224 0.7 7.50 0 0.0 0.00 
7/21 :15 7851 22.8 7.53 3363 224 0.8 7.49 0 0.0 0.00 
7/21 : 7840 25.3 7.53 3344 223 0.7 7.50 0 0.0 0.00 

252345 26.06 7.59 96917 1.39 7.54 

7/20 23:45 9144 31.9 7.52 929 185 1.3 7.49 0 25.4 7.47 
7/20 23:30 2592 10.3 7.48 4 14 1.9 7.44 36 5.3 7.41 
7/20 20:30 1900 12.0 7.52 813 217 1.5 7.48 110 1.2 7.46 
7/20 20:15 7611 15.3 7.51 3259 217 1.7 7.47 0 0.0 0.00 
7/20 20:00 7670 16.9 7.50 3255 217 1.6 7.47 0 0.0 0.00 
7/20 19:45 7574 16.8 7.48 3282 219 1.7 7.45 0 0.0 0.00 
7/20 19:30 7593 21.0 7.47 3292 220 1.6 7.43 0 0.0 0.00 
7/20 19:15 6962 25.4 7.46 2593 202 1.2 7.42 8 0.8 7.36 
7/20 16:00 2618 15.8 7.48 1168 222 1.5 7.45 152 1.2 7.44 
7/20 15:45 7503 20.8 7.47 3338 223 1.6 7.44 0 0.0 0.00 
7/20 15:30 7548 20.0 7.46 3333 222 1.6 7.43 0 0.0 0.00 
7/20 15:15 7578 24.7 7.44 3345 223 1.8 7.41 0 0.0 0.00 
7/20 15:00 7904 30.6 7.42 2442 206 1.6 7.39 237 4.0 6.99 
7/20 14:45 3387 21.5 7.40 1154 189 1.1 7.39 0 0.2 7.34 
7/20 12:00 0 18.0 7.44 0 0 0.0 0.00 12 1.0 7.42 
7/20 11:45 6799 22.0 7.44 3016 223 1.6 7.42 140 1.3 7.43 
7/20 11:30 7571 30.4 7.40 3361 224 2.0 7.39 0 0.0 0.00 
7/20 11:15 7587 36.3 7.41 3365 224 1.9 7.40 0 0.0 0.00 
7/20 11:00 7610 35.8 7.40 3365 225 2.3 7.38 0 0.0 0.00 
7/20 10:45 7641 50.3 7.39 3378 225 2.2 7.38 0 0.0 0.00 
7/20 10:30 8052 52.4 7.42 2203 205 1.6 7.40 0 18.9 7.38 
7/20 10:15 6628 64.9 7.44 3 20 1.8 7.45 50 32.8 7.41 



7/20 8:30 0 15.0 7.51 0 0 0.0 0.00 3 1.0 7.46 
7/20 8:15 0 14.8 7.50 0 0 0.0 0.00 10 1.1 7.46 
7/20 8:00 622 15.1 7.51 272 218 2.0 7.48 93 1.9 7.48 
7/20 7:45 7461 17.2 7.49 3275 218 2.1 7.47 0 0.0 0.00 
7/20 7:30 7490 18.9 7.49 3274 218 2.2 7.47 0 0.0 0.00 
7/20 7:15 7546 19.7 7.47 3269 218 2.1 7.45 0 0.0 0.00 
7/20 7:00 7570 25.0 7.45 3276 218 1.9 7.43 0 0.0 0.00 
7/20 6:45 6842 30.2 7.48 2423 200 1.5 7.43 15 2.8 7.44 
7/20 3:30 1502 14.6 7.50 662 221 1.6 7.47 101 1.5 7.47 
7/20 3:15 7531 17.7 7.48 3318 221 1.6 7.46 0 0.0 0.00 
7/20 3:00 7549 18.0 7.49 3318 221 1.7 7.46 0 0.0 0.00 
7/20 2:45 7585 20.0 7.46 3320 222 1.6 7.44 0 0.0 0.00 
7/20 2:30 7615 25.7 7.44 3330 222 1.3 7.42 0 0.0 0.00 
7/20 2:15 5586 31.4 7.48 2074 200 1.1 7.43 0 1.1 7.44 

214371 25.11 7.46 82709 1.69 7.44 

7/19 23:00 2656 15.5 7.49 1174 223 1.2 7.47 140 1.1 7.47 
7/19 22:45 7622 20.6 7.48 3350 223 1.2 7.46 0 0.0 0.00 
7/19 22:30 7638 17.6 7.48 3352 223 1.2 7.46 0 0.0 0.00 
7/19 22:15 7662 21.7 7.45 3365 224 1.2 7.43 0 0.0 0.00 
7/19 22:00 7693 28.3 7.43 3361 224 0.9 7.41 0 0.0 0.00 
7/19 21:45 4066 33.4 7.48 1464 196 0.7 7.43 0 0.4 7.44 
7/19 19:00 4217 12.5 7.49 1849 224 0.6 7.47 160 0.5 7.47 
7/19 18:45 7671 15.6 7.46 3371 225 0.7 7.45 0 0.0 0.00 
7/19 18:30 7700 19.9 7.43 3377 225 0.9 7.42 0 0.0 0.00 
7/19 18:15 7741 25.9 7.43 3383 225 0.9 7.42 0 0.0 0.00 
7/19 18:00 7961 32.6 7.44 2709 209 1.1 7.43 0 9.2 7.41 
7/19 17:45 8137 35.5 7.43 0 8 2.1 7.45 16 31.8 7.41 
7/19 15:15 1376 11.9 7.49 600 218 1.6 7.47 133 1.4 7.47 
7/19 15:00 7545 13.2 7.47 3279 219 1.8 7.46 0 0.0 0.00 
7/19 14:45 7564 14.6 7.46 3302 219 1.7 7.45 0 0.0 0.00 
7/19 14:30 7594 14.2 7.44 3285 219 1.6 7.42 0 0.0 0.00 
7/19 14:15 7629 17.3 7.41 3285 219 1.5 7.40 0 0.0 0.00 
7/19 14:00 6788 21.0 7.44 2242 185 1.2 7.41 0 4.6 7.43 
7/19 5:45 757 15.4 7.48 334 222 1.5 7.46 163 1.5 7.46 
7/19 5:30 7589 16.0 7.46 3328 222 1.6 7.44 0 0.0 0.00 



7/19 5:15 7617 18.8 7.44 3325 222 1.7 7.44 0 0.0 0.00 
7/19 5:00 7667 19.3 7.45 3329 222 1.8 7.44 0 0.0 0.00 
7/19 4:45 7717 23.4 7.43 3340 222 1.6 7.42 0 0.0 0.00 
7/19 4:30 6788 31.8 7.45 2507 202 1.3 7.43 29 2.4 7.47 
7/19 1:45 1662 19.8 7.52 728 223 1.3 7.50 185 1.1 7.50 
7/19 1:30 7670 23.9 7.50 3361 224 1.3 7.49 0 0.0 0.00 
7/19 1:15 7686 24.4 7.52 3353 223 1.2 7.49 0 0.0 0.00 
7/19 1:00 7739 26.8 7.49 3357 224 1.3 7.47 0 0.0 0.00 
7/19 :45 7792 32.7 7.47 3156 209 1.0 7.44 0 0.0 0.00 
7/19 :30 1288 19.5 7.43 45 28 1.9 7.40 6 0.9 7.36 

191232 21.44 7.46 76911 1.29 7.44 

7/18 16:45 5318 48.0 7.45 2299 224 1.5 7.44 133 1.9 7.44 
7/18 16:30 2105 25.4 7.49 690 182 1.3 7.48 0 0.3 7.47 
7/18 15:30 0 17.6 7.53 0 0 0.0 0.00 10 0.3 7.51 
7/18 15:00 2061 38.0 7.53 898 225 1.0 7.52 113 0.8 7.52 
7/18 14:45 9055 52.8 7.49 853 205 1.5 7.51 0 32.9 7.47 
7/18 14:30 7924 32.2 7.48 2625 219 3.1 7.48 92 31.7 7.45 
7/18 14:15 7605 26.5 7.47 3299 220 3.3 7.46 0 0.0 0.00 
7/18 14:00 7638 34.3 7.45 3305 220 3.3 7.44 0 0.0 0.00 
7/18 13:45 7651 35.0 7.48 3316 221 2.2 7.48 0 0.0 0.00 
7/18 13:30 8050 23.8 7.49 2153 207 1.8 7.49 42 3.7 7.46 
7/18 13:15 8734 37.2 7.43 111 221 3.4 7.41 145 5.7 7.43 
7/18 13:00 7710 43.3 7.46 3321 222 2.2 7.46 0 0.0 0.00 
7/18 12:45 8314 29.1 7.47 1512 197 1.8 7.47 33 3.9 7.45 
7/18 12:30 8831 46.9 7.41 0 0 0.0 0.00 0 5.9 7.40 
7/18 12:15 8093 61.1 7.42 2259 221 2.8 7.44 173 8.5 7.40 
7/18 12:00 7794 55.9 7.45 3322 221 2.3 7.45 0 0.0 0.00 
7/18 11:45 8914 45.2 7.48 834 184 1.6 7.47 0 4.8 7.46 
7/18 11:30 9510 48.3 7.46 0 0 0.0 0.00 0 5.6 7.45 
7/18 11:15 9535 72.7 7.41 0 0 0.0 0.00 0 9.1 7.40 
7/18 11:00 9661 95.8 7.41 0 0 0.0 0.00 0 22.9 7.40 
7/18 10:45 6859 87.5 7.43 4 10 2.4 7.49 22 31.0 7.41 
7/18 9:15 5068 16.2 7.50 2195 231 1.9 7.48 106 1.8 7.49 
7/18 9:00 8020 16.8 7.47 3474 231 2.0 7.46 0 0.0 0.00 
7/18 8:45 8065 21.2 7.48 3476 232 2.4 7.47 0 0.0 0.00 



7/18 8:30 8104 21.2 7.47 3491 233 2.3 7.46 0 0.0 0.00 
7/18 8:15 8147 24.4 7.48 3489 233 2.4 7.47 0 0.0 0.00 
7/18 8:00 8317 24.3 7.48 3054 214 2.1 7.47 64 3.4 7.45 
7/18 7:45 8749 33.4 7.45 22 15 3.2 7.44 48 3.8 7.43 
7/18 6:45 4318 41.6 7.45 1813 234 2.1 7.43 190 2.2 7.43 
7/18 6:30 4188 46.0 7.51 1493 206 2.0 7.48 0 1.0 7.52 
7/18 4:15 0 12.5 7.56 0 0 0.0 0.00 17 0.9 7.51 
7/18 4:00 2304 14.1 7.56 997 235 1.1 7.54 151 1.1 7.54 
7/18 3:45 8136 15.0 7.54 3526 235 1.3 7.52 0 0.0 0.00 
7/18 3:30 8168 18.2 7.54 3532 236 1.4 7.52 0 0.0 0.00 
7/18 3:15 8204 21.8 7.54 3533 235 1.3 7.52 0 0.0 0.00 
7/18 3:00 7198 28.8 7.53 2315 213 1.6 7.51 112 3.2 7.49 
7/18 2:45 8347 38.9 7.52 615 162 2.5 7.49 139 8.8 7.51 
7/18 2:30 8443 33.7 7.52 0 7 2.5 7.48 12 38.2 7.48 
7/18 2:15 0 7.1 7.52 0 0 0.0 0.00 8 0.9 5.96 

265138 37.63 7.48 67826 2.09 7.48 

7/17 18:30 7488 12.7 7.53 3199 229 1.6 7.50 74 1.5 7.52 
7/17 18:15 8058 13.6 7.50 3438 229 1.7 7.49 0 0.0 0.00 
7/17 18:00 8052 15.4 7.51 3438 229 1.6 7.50 0 0.0 0.00 
7/17 17:45 8096 18.1 7.49 3458 230 1.6 7.47 0 0.0 0.00 
7/17 17:30 8455 20.7 7.50 2578 219 1.9 7.46 23 3.7 7.50 
7/17 17:15 525 18.9 7.55 5 20 2.3 7.53 24 1.8 7.52 
7/17 14:45 2698 19.7 7.56 1155 231 2.2 7.54 139 2.2 7.54 
7/17 14:30 8084 23.4 7.54 3481 232 2.2 7.52 0 0.0 0.00 
7/17 14:15 8073 26.8 7.55 3486 232 2.4 7.53 0 0.0 0.00 
7/17 14:00 8106 31.2 7.53 3493 233 2.1 7.51 0 0.0 0.00 
7/17 13:45 8458 39.8 7.51 2459 220 1.9 7.49 0 3.6 7.48 
7/17 13:30 2269 48.1 7.54 6 19 2.6 7.50 22 3.5 7.49 
7/17 12:15 0 23.3 7.54 0 0 0.0 0.00 10 1.6 7.52 
7/17 12:00 2618 26.1 7.54 1175 235 2.3 7.52 73 2.2 7.52 
7/17 11:45 7861 32.6 7.52 3530 235 2.4 7.50 0 0.0 0.00 
7/17 11:30 7901 47.0 7.50 3542 236 2.3 7.48 0 0.0 0.00 
7/17 11:15 3260 57.9 7.54 1223 212 2.0 7.50 0 0.8 7.52 
7/17 9:45 1049 16.3 7.56 469 235 1.1 7.54 113 1.0 7.54 
7/17 9:30 7874 18.6 7.55 3547 236 1.2 7.53 0 0.0 0.00 



7/17 9:15 7889 24.6 7.53 3552 237 1.7 7.51 0 0.0 0.00 
7/17 9:00 8105 32.9 7.54 3068 226 2.3 7.52 0 3.6 7.53 
7/17 8:45 9747 49.9 7.52 0 0 0.0 0.00 0 32.4 7.50 
7/17 8:30 4398 14.0 7.53 17 23 2.0 7.51 45 15.8 7.48 
7/17 6:30 6837 14.6 7.52 3079 233 1.2 7.50 106 1.1 7.51 
7/17 6:15 7766 16.5 7.51 3503 234 1.4 7.50 0 0.0 0.00 
7/17 6:00 7780 19.6 7.52 3510 234 1.3 7.50 0 0.0 0.00 
7/17 5:45 7820 24.5 7.50 3523 235 1.5 7.48 0 0.0 0.00 
7/17 5:30 7773 29.9 7.52 2957 220 1.8 7.49 32 3.0 7.52 
7/17 2:45 774 21.7 7.57 354 237 1.5 7.55 146 1.5 7.55 
7/17 2:30 7767 27.9 7.56 3555 237 1.6 7.54 0 0.0 0.00 
7/17 2:15 7809 27.3 7.56 3550 237 1.3 7.54 0 0.0 0.00 
7/17 2:00 7855 27.6 7.55 3559 237 1.3 7.53 0 0.0 0.00 
7/17 1:45 7908 38.0 7.53 3554 237 1.1 7.51 0 0.0 0.00 
7/17 1:30 2416 45.7 7.55 725 180 1.5 7.50 0 1.4 7.50 

211569 27.32 7.53 82188 1.78 7.51 

1,347,142 25.94 7.53 487,899 1.54 7.50 



                 

   

Date 
(mm/dd) 

Time 
(HH:MM) 

Level (in) 

Flow In (gal) Tur In (NTU) 

Rain 15 Min Total 0.01 

pH In Flow Out (gal) Flow Out 
(gpm) 

Tur Out 
(NTU) 

11BOE1 History 

Rain 1 Hour Total 0.01 

pH Out Flow Rec 
(gal) 

Tur Rec 
(NTU) 

Rain 24 Hour Total 0.01 

pH Rec 

7/30 17:15 2516 12.3 7.10 1034 207 0.9 7.10 56 0.8 7.09 
7/30 17:00 7580 13.5 7.09 3109 207 0.9 7.10 0 0.0 0.00 
7/30 16:45 7598 15.0 7.09 3114 208 0.9 7.09 0 0.0 0.00 
7/30 16:30 7637 17.5 7.07 3131 209 0.7 7.09 0 0.0 0.00 
7/30 16:15 3410 13.8 7.09 968 183 0.9 7.10 31 0.8 7.09 
7/30 14:15 4572 11.6 7.14 1982 214 0.9 7.14 73 0.8 7.14 
7/30 14:00 7419 12.9 7.12 3226 215 0.9 7.13 0 0.0 0.00 
7/30 13:45 7441 13.3 7.12 3231 215 1.0 7.13 0 0.0 0.00 
7/30 13:30 7480 15.6 7.10 3250 217 1.1 7.10 0 0.0 0.00 
7/30 13:15 7501 18.4 7.10 3251 216 1.1 7.10 0 0.0 0.00 
7/30 13:00 7551 22.6 7.09 3276 218 0.9 7.08 0 0.0 0.00 
7/30 12:45 4250 16.6 7.14 1459 199 0.9 7.09 44 0.5 7.09 
7/30 10:45 3133 1056.9 7.15 1373 220 1.2 7.15 89 1.1 7.15 
7/30 10:30 7541 1056.9 7.13 3311 220 1.1 7.13 0 0.0 0.00 
7/30 10:15 7556 1056.9 7.13 3311 221 1.1 7.13 0 0.0 0.00 
7/30 10:00 7603 1056.9 7.11 3321 221 1.3 7.10 0 0.0 0.00 
7/30 9:45 7606 1056.9 7.11 3324 221 1.1 7.10 0 0.0 0.00 
7/30 9:30 7652 1027.2 7.09 3340 223 1.0 7.08 0 0.0 0.00 
7/30 9:15 4803 419.4 7.09 1910 213 0.8 7.07 0 0.9 7.08 
7/30 8:15 1008 22.5 7.09 118 151 2.4 7.09 86 2.6 7.09 
7/30 8:00 8855 19.2 7.11 677 182 0.8 7.09 158 31.1 7.11 
7/30 7:45 7112 12.3 7.08 3073 205 0.8 7.08 0 0.0 0.00 
7/30 7:30 7153 13.2 7.07 3081 205 0.7 7.08 0 0.0 0.00 
7/30 7:15 7216 15.0 7.07 3088 206 0.6 7.06 0 0.0 0.00 
7/30 7:00 7339 17.2 7.09 2846 200 0.7 7.08 52 4.7 7.12 
7/30 6:45 275 16.1 7.18 3 4 0.7 7.15 0 0.5 7.14 
7/30 5:00 2283 10.4 7.16 986 208 0.7 7.15 89 0.7 7.15 
7/30 4:45 7235 11.2 7.13 3125 208 0.7 7.13 0 0.0 0.00 
7/30 4:30 7254 12.0 7.13 3138 209 0.7 7.13 0 0.0 0.00 
7/30 4:15 7310 12.5 7.12 3140 210 0.7 7.11 0 0.0 0.00 
7/30 4:00 7328 13.6 7.09 3130 211 0.7 7.10 0 0.0 0.00 
7/30 3:45 7356 14.9 7.10 3164 211 0.6 7.10 0 0.0 0.00 
7/30 3:30 7407 17.4 7.09 3185 213 0.5 7.09 0 0.0 0.00 



7/30 3:15 2586 18.5 7.19 731 175 0.9 7.16 18 2.3 7.18 
7/30 1:15 6152 10.5 7.19 2661 213 0.6 7.18 122 0.6 7.20 
7/30 1:00 7417 12.2 7.17 3230 214 0.6 7.18 0 0.0 0.00 
7/30 :45 7438 12.4 7.19 3215 215 0.6 7.18 0 0.0 0.00 
7/30 :30 7483 14.6 7.15 3234 216 0.6 7.15 0 0.0 0.00 
7/30 : 7553 20.2 7.17 3254 217 0.5 7.16 0 0.0 0.00 

244609 184.87 7.12 100000 0.87 7.11 

7/29 23:45 4566 17.1 7.31 1704 199 0.6 7.26 0 0.3 7.32 
7/29 22:00 1002 10.4 7.38 437 218 0.5 7.38 117 0.5 7.37 
7/29 21:45 7532 12.6 7.35 3291 220 0.6 7.35 0 0.0 0.00 
7/29 21:30 7554 17.2 7.31 3307 220 0.6 7.33 0 0.0 0.00 
7/29 21:15 7588 18.2 7.37 3306 220 0.6 7.37 0 0.0 0.00 
7/29 21:00 7611 24.2 7.36 3296 220 0.5 7.36 0 0.0 0.00 
7/29 20:45 1478 10.9 7.51 348 139 0.8 7.50 0 0.4 7.47 
7/29 19:45 0 9.3 7.54 0 0 0.0 0.00 4 0.4 7.52 
7/29 19:30 6470 11.2 7.53 2831 222 0.5 7.52 162 0.5 7.54 
7/29 19:15 7640 16.5 7.49 3325 222 0.6 7.49 0 0.0 0.00 
7/29 19:00 7629 15.2 7.52 3312 221 0.5 7.52 0 0.0 0.00 
7/29 18:45 7662 15.5 7.51 3298 220 0.5 7.49 0 0.0 0.00 
7/29 18:30 3046 11.8 7.53 834 150 0.7 7.50 0 0.4 7.46 
7/29 12:30 5868 10.6 7.59 2531 220 0.5 7.57 213 0.5 7.58 
7/29 12:15 6212 12.5 7.60 2313 200 0.6 7.55 0 0.4 7.53 
7/29 10:00 0 8.1 7.61 0 0 0.0 0.00 12 0.5 7.59 
7/29 9:45 6657 9.3 7.61 2874 221 0.5 7.60 156 0.5 7.60 
7/29 9:30 7707 11.5 7.58 3319 221 0.7 7.57 0 0.0 0.00 
7/29 9:15 7746 14.7 7.56 3317 221 0.9 7.54 0 0.0 0.00 
7/29 9:00 3146 17.9 7.56 964 172 1.3 7.52 0 1.3 7.51 
7/29 7:30 6807 20.0 7.58 390 145 2.2 7.54 226 17.2 7.55 
7/29 7:15 4435 11.9 7.61 5 20 1.2 7.55 17 27.5 7.55 
7/29 4:00 616 6.9 7.61 263 210 0.6 7.59 145 0.6 7.58 
7/29 3:45 7432 7.2 7.60 3165 211 0.6 7.58 0 0.0 0.00 
7/29 3:30 7446 7.6 7.57 3178 212 0.6 7.55 0 0.0 0.00 
7/29 3:15 7493 8.3 7.55 3188 213 0.7 7.53 0 0.0 0.00 
7/29 3:00 6436 9.1 7.57 2305 186 0.9 7.53 0 0.3 7.52 

147779 12.80 7.52 57101 0.73 7.49 



7/28 21:45 3238 7.3 7.61 1388 214 0.8 7.59 137 0.7 7.59 
7/28 21:30 7510 7.6 7.60 3207 214 0.7 7.57 0 0.0 0.00 
7/28 21:15 7520 8.4 7.57 3212 214 0.6 7.55 0 0.0 0.00 
7/28 21:00 7579 9.6 7.55 3224 215 0.6 7.53 0 0.0 0.00 
7/28 20:45 4632 8.1 7.55 1518 176 0.8 7.51 0 0.2 7.50 
7/28 15:45 0 7.5 7.59 0 0 0.0 0.00 108 0.7 7.58 
7/28 15:30 7301 8.4 7.59 3123 215 0.8 7.58 86 0.8 7.59 
7/28 15:15 7595 9.4 7.56 3239 216 0.7 7.55 0 0.0 0.00 
7/28 15:00 7639 10.4 7.54 3249 217 0.7 7.52 0 0.0 0.00 
7/28 14:45 5181 11.0 7.52 1809 182 0.9 7.49 0 0.6 7.45 
7/28 11:45 2122 7.6 7.59 568 156 1.3 7.51 213 0.4 7.51 
7/28 9:15 0 8.3 7.59 0 0 0.0 0.00 12 0.9 7.57 
7/28 9:00 6615 9.1 7.58 2777 213 0.9 7.56 135 0.9 7.57 
7/28 8:45 7659 10.2 7.55 3215 214 0.8 7.53 0 0.0 0.00 
7/28 8:30 7707 12.3 7.53 3220 215 1.0 7.50 0 0.0 0.00 
7/28 8:15 7830 15.1 7.55 2848 196 1.2 7.50 18 2.4 7.57 
7/28 8:00 140 8.6 7.64 0 0 0.0 0.00 0 0.7 7.60 
7/28 3:15 3067 8.6 7.63 1298 216 1.2 7.60 169 1.2 7.60 
7/28 3:00 7691 9.1 7.61 3252 217 1.3 7.59 0 0.0 0.00 
7/28 2:45 7713 10.2 7.59 3258 217 1.2 7.56 0 0.0 0.00 
7/28 2:30 7821 11.8 7.58 3238 216 0.9 7.53 0 0.0 0.00 
7/28 2:15 2589 13.4 7.60 601 157 1.4 7.53 21 2.5 7.53 

119149 9.64 7.58 48244 0.94 7.54 

7/27 22:45 4961 11.9 7.60 2072 218 1.6 7.57 110 1.5 7.57 
7/27 22:30 7846 14.5 7.59 3274 218 1.4 7.55 0 0.0 0.00 
7/27 22:15 3621 9.7 7.56 1208 187 1.0 7.53 26 0.2 7.49 
7/27 16:45 3903 9.9 7.60 1650 220 1.1 7.58 89 1.0 7.58 
7/27 16:30 7827 12.0 7.59 3301 220 1.1 7.57 0 0.0 0.00 
7/27 16:15 7846 10.3 7.58 3300 220 1.0 7.56 0 0.0 0.00 
7/27 16:00 7865 12.2 7.56 3310 221 1.2 7.54 0 0.0 0.00 
7/27 15:45 7899 15.3 7.55 3318 221 1.4 7.52 0 0.0 0.00 
7/27 15:30 7911 20.3 7.56 3326 222 1.3 7.53 0 0.0 0.00 
7/27 15:15 9368 23.2 7.57 614 187 1.6 7.53 0 31.2 7.50 
7/27 15:00 1654 4.9 7.54 10 14 2.6 7.52 18 3.0 7.51 
7/27 13:15 130 8.1 7.57 53 212 1.4 7.55 55 1.3 7.55 
7/27 13:00 7701 8.9 7.57 3186 212 1.5 7.54 0 0.0 0.00 
7/27 12:45 7706 10.0 7.56 3200 213 1.5 7.54 0 0.0 0.00 



7/27 12:30 7739 10.0 7.56 3211 214 1.6 7.53 0 0.0 0.00 
7/27 12:15 7780 11.7 7.54 3225 215 1.7 7.51 0 0.0 0.00 
7/27 12:00 7801 12.9 7.55 3225 215 1.7 7.51 0 0.0 0.00 
7/27 11:45 7839 16.6 7.54 3253 217 1.6 7.49 0 0.0 0.00 
7/27 11:30 3573 15.2 7.58 330 160 2.5 7.48 0 16.0 7.49 
7/27 10:00 1035 9.0 7.57 30 42 2.1 7.53 40 18.3 7.53 
7/27 9:30 5166 7.4 7.56 2189 213 1.0 7.53 88 1.0 7.54 
7/27 9:15 7603 8.0 7.55 3217 215 1.0 7.52 0 0.0 0.00 
7/27 9:00 7616 7.7 7.55 3225 215 1.0 7.53 0 0.0 0.00 
7/27 8:45 7670 8.3 7.54 3237 216 0.9 7.50 0 0.0 0.00 
7/27 8:30 7666 9.1 7.54 3253 217 0.9 7.50 0 0.0 0.00 
7/27 8:15 7709 10.0 7.54 3272 218 1.0 7.49 0 0.0 0.00 
7/27 8:00 5276 10.8 7.58 1852 202 1.3 7.49 46 2.5 7.53 
7/27 6:00 2946 9.2 7.57 1256 218 0.9 7.54 66 0.8 7.55 
7/27 5:45 7695 9.9 7.56 3291 219 0.9 7.53 0 0.0 0.00 
7/27 5:30 7714 10.1 7.57 3291 220 0.9 7.54 0 0.0 0.00 
7/27 5:15 7753 11.3 7.55 3306 220 0.9 7.51 0 0.0 0.00 
7/27 5:00 7759 13.2 7.56 3313 221 1.0 7.51 0 0.0 0.00 
7/27 4:45 7780 15.5 7.56 3325 222 1.0 7.50 0 0.0 0.00 
7/27 4:30 7385 19.0 7.60 2933 213 1.2 7.51 0 0.6 7.59 
7/27 2:30 5826 11.3 7.62 2446 221 0.7 7.58 108 0.7 7.59 
7/27 2:15 7793 15.1 7.60 3328 222 0.9 7.55 0 0.0 0.00 
7/27 2:00 7808 16.2 7.62 3317 221 0.8 7.56 0 0.0 0.00 
7/27 1:45 7819 17.0 7.62 3311 221 0.7 7.54 0 0.0 0.00 
7/27 1:30 4251 21.0 7.63 1542 200 0.7 7.52 0 0.7 7.59 

253240 12.22 7.57 100000 1.25 7.53 

7/26 20:15 1955 10.3 7.62 837 223 0.5 7.59 43 0.5 7.60 
7/26 20:00 7824 12.8 7.61 3349 223 0.7 7.58 0 0.0 0.00 
7/26 19:45 7836 16.1 7.63 3348 223 0.6 7.60 0 0.0 0.00 
7/26 19:30 8587 21.7 7.61 1811 215 1.0 7.58 0 20.8 7.56 
7/26 19:15 8553 10.2 7.61 1756 213 0.8 7.56 78 31.6 7.57 
7/26 19:00 7596 9.3 7.60 3203 214 0.8 7.54 0 0.0 0.00 
7/26 18:45 7614 9.9 7.60 3216 214 0.8 7.53 0 0.0 0.00 
7/26 18:30 7640 10.6 7.61 3234 215 0.8 7.51 0 0.0 0.00 
7/26 18:15 7221 11.9 7.63 2877 209 1.1 7.49 0 0.4 7.61 
7/26 16:15 2135 9.1 7.60 953 224 0.7 7.56 83 0.7 7.57 
7/26 16:00 7580 10.7 7.58 3373 225 0.9 7.55 0 0.0 0.00 



7/26 15:45 7609 10.5 7.60 3373 225 0.8 7.55 0 0.0 0.00 
7/26 15:30 7659 11.8 7.58 3396 226 0.9 7.53 0 0.0 0.00 
7/26 15:15 7674 13.2 7.59 3402 227 0.9 7.52 0 0.0 0.00 
7/26 15:00 7714 15.2 7.61 3423 228 1.1 7.51 0 0.0 0.00 
7/26 14:45 5831 17.3 7.63 2379 217 1.1 7.49 0 0.6 7.57 
7/26 14:00 1870 15.1 7.67 505 157 1.9 7.53 150 1.1 7.57 
7/26 13:00 1657 11.4 7.65 728 224 0.7 7.58 116 0.6 7.61 
7/26 12:45 7657 12.9 7.64 3363 224 0.8 7.56 0 0.0 0.00 
7/26 12:30 7697 15.5 7.65 3365 225 0.9 7.55 0 0.0 0.00 
7/26 12:15 7728 15.8 7.68 3366 224 0.8 7.55 0 0.0 0.00 
7/26 12:00 7450 19.7 7.74 3008 215 0.8 7.52 0 0.6 7.65 
7/26 10:15 2053 13.2 7.67 904 226 0.6 7.58 95 0.5 7.60 
7/26 10:00 7721 14.8 7.66 3395 226 0.6 7.56 0 0.0 0.00 
7/26 9:45 7750 19.1 7.67 3393 226 0.7 7.53 0 0.0 0.00 
7/26 9:30 7824 25.8 7.75 3374 224 0.7 7.51 0 0.0 0.00 
7/26 9:15 576 19.9 7.78 56 59 1.1 7.55 0 0.7 7.68 
7/26 6:30 4639 9.6 7.65 2039 227 0.4 7.58 126 0.4 7.61 
7/26 6:15 7761 11.0 7.64 3399 227 0.5 7.57 0 0.0 0.00 
7/26 6:00 7789 13.3 7.64 3416 228 0.7 7.54 0 0.0 0.00 
7/26 5:45 7812 16.0 7.67 3416 228 0.9 7.55 0 0.0 0.00 
7/26 5:30 8248 18.8 7.72 2292 211 1.2 7.54 0 11.1 7.52 
7/26 5:15 6327 19.3 7.80 22 31 1.5 7.60 11 22.2 7.52 
7/26 2:00 2725 9.2 7.66 1205 219 0.5 7.58 144 0.4 7.65 
7/26 1:45 7467 10.9 7.65 3297 220 0.5 7.57 0 0.0 0.00 
7/26 1:30 7534 9.7 7.67 3244 219 0.4 7.57 0 0.0 0.00 
7/26 1:15 7572 10.9 7.67 3300 220 0.4 7.54 0 0.0 0.00 
7/26 1:00 7596 13.6 7.71 3309 221 0.5 7.52 0 0.0 0.00 
7/26 :45 4533 15.5 7.82 1674 198 0.7 7.54 0 0.3 7.79 

251014 13.89 7.66 100000 0.80 7.55 

7/25 21:30 3665 8.5 7.70 1613 223 0.3 7.60 146 0.3 7.71 
7/25 21:15 7587 10.6 7.68 3340 223 0.3 7.60 0 0.0 0.00 
7/25 21:00 7640 8.9 7.70 3346 223 0.3 7.60 0 0.0 0.00 
7/25 20:45 7663 10.2 7.70 3350 224 0.3 7.57 0 0.0 0.00 
7/25 20:30 7722 12.4 7.74 3356 224 0.3 7.55 0 0.0 0.00 
7/25 20:15 3957 12.3 7.73 1360 189 0.6 7.55 0 0.2 7.37 
7/25 17:30 4104 9.0 7.75 1797 224 0.2 7.61 213 0.3 7.68 
7/25 17:15 7719 10.0 7.76 3372 225 0.3 7.58 0 0.0 0.00 



7/25 17:00 7758 12.0 7.80 3366 224 0.3 7.54 0 0.0 0.00 
7/25 16:45 5667 14.7 7.88 1957 189 0.4 7.50 0 0.5 7.43 
7/25 14:00 779 9.2 7.89 332 222 0.3 7.51 308 0.2 7.58 
7/25 13:45 7845 16.9 8.11 3172 210 0.3 7.47 0 0.0 0.00 
7/25 13:30 3138 20.9 8.11 47 26 0.6 7.46 0 0.4 7.50 
7/25 13:15 134 75.1 7.44 0 0 0.0 0.00 0 3.8 7.97 

75378 16.48 7.79 30408 0.35 7.55 

1,091,169 50.09 7.50 435,753 0.89 7.44 
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Job name: Boeing Pipeline Dewatering
Job number: 11BOE1 

Month: August-11 
Prepared for: Glacier Environmental Services, Inc. 

MONTHLY DATA SUMMARY FOR CESF OPERATIONS 
Remediation Solutions for the Real WorldTM – Stormwater, Groundwater, and Waste Water 

DATE PRECIP 
VOLUME 
TREATED 
(Gallons) 

VOLUME 
DISCHARGED 

(Gallons) 

SAND 
FILTER 

INFLUENT 
pH 

SAND 
FILTER 

INFLUENT 
TURBIDITY 

(NTU) 

SAND FILTER 
EFFLUENT 

pH 

SAND 
FILTER 

EFFLUENT 
TURBIDITY 

(NTU) 

- - - - AVG AVG AVG AVG 
8/1/2011 0.00 314,310 83,007 7.13 21.49 7.13 1.56 
8/2/2011 0.00 134,702 47,720 7.24 10.15 7.25 0.89 
8/3/2011 0.00 192,914 68,985 7.27 9.69 7.25 0.71 
8/4/2011 0.00 311,469 100,000 7.08 19.37 7.06 0.85 
8/5/2011 0.00 192,445 69,180 6.98 23.19 6.89 1.05 
8/6/2011 0.00 
8/7/2011 0.00 
8/8/2011 0.00 253,990 52,938 7.40 50.40 6.94 1.60 
8/9/2011 0.00 283,531 100,000 7.20 48.02 6.85 1.15 
8/10/2011 8/10/2011 0 00  0.00 76 933 76,933 30 207 30,207 7 31  7.31 50 83 50.83 7 04  7.04 0 95  0.95
8/11/2011 0.00 13,976 843 7.67 65.90 7.52 2.20 
8/12/2011 0.00 44,819 2,418 7.42 132.79 7.23 3.10 
8/13/2011 0.00 
8/14/2011 0.00 2,770 354 7.72 117.90 7.33 2.00 
8/15/2011 0.00 3,951 1,189 7.52 80.05 7.26 1.45 
8/16/2011 0.00 19,323 707 7.16 98.57 7.24 2.75 
8/17/2011 0.00 12,503 401 6.84 104.30 7.12 3.20 
8/18/2011 0.00 
8/19/2011 0.00 3,135 484 7.43 42.95 7.15 2.70 
8/20/2011 0.00 
8/21/2011 0.00 
8/22/2011 0.09 
8/23/2011 0.00 
8/24/2011 0.00 4,786 1,074 7.24 75.40 7.31 3.15 
8/25/2011 0.00 
8/26/2011 0.00 7,602 217 7.23 107.60 7.36 4.20 
8/27/2011 0.00 
8/28/2011 0.00 
8/29/2011 0.00 80,378 29,554 7.10 85.32 7.17 1.50 
8/30/2011 0.00 116,414 50,698 6.99 43.87 6.93 0.46 
8/31/2011 0.00 211,797 96,242 6.94 51.39 7.05 0.43 
Monthly Total Total Total AVG AVG AVG AVG 

0.09 1,967,438 736,218 7.24 61.96 7.15 1.80 



August 8, 201I

Jeremy Davis
Landau Associates, lnc.
130 Second Ave
Edmonds, WA 98020

RE: Project: NBF - LTST 025.082.311.001
ARI Job: TH15

Dear Jeremy:

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical
results for the above referenced project. Analyical Resources, Inc. (ARI) accepted two water samples
in good condition on August 4, 201I . One cooler was received with a temperature of 5 .4oC.

The samples were analyzed for PCBs, as requested on the COC.

There were no irregularities with the samples.

Quality control analysis results are included for your review. Copies of the reports and all associated
raw data will be kept on file electronically at ARI. If you have any questions or require additional
information, please contact me at your convenience.

Sincerely,

Client Services Manager
(206) 69s-62rr
kellyb@arilabs.com
www.arilabs.com

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207

Page I of

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 205-695-6200 o 206-695-6201 fax
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Sample ID Cross Reference Report ffiffiO
INOOIIPORAIED

ARI Job No: TH15
Cl-ient: The Boeing Company

Project Event : 0025.082.3I1.001
Project Name: NBF-LTST-RR

ARI ARI
Samp1e ID Lab ID LIl'llI fD tvtratrix Sample Date/fime VISR

1. NBF-DTS-A-080411 TH15A 11-16930 Water 08/04111 11:05 08/04111 13:50
2. NBF-DTS-B-080411 TH15B 11-16931 Water 08/04111 11:08 08/04111 13:50

Printed 08 / 04 / ]-1.



JA Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Forrn

Delivered bv: Fed-Ex UPS Courier Ha

Assigned ARr Job ruo T H \C> Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) . .. . . . .

Temperature of Coole(s) ('C) (recommended 2.0-6.0 'C for chemistry) . , .

lf cooler temperature is out of compliance fill out form 00070F

Project Name:

ther:

Time

Complete custody forms and attach all shipping documents

roi

@
@
@)

NO

NO

NO

54
Temp Gun lD#

Cooler Accepted by: o"t , (f

Log-ln Phase:

Was a temperature blank included in the cooler?

NA

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

oth

Did the number of containers listed on COC match with the number of containers received? .

Did all bottle labels and tags agree with custody papers? .. ..

Were all bottles used correct for the requested analyses?

Sp it

a

Was

Date

Was

Sampl

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs).

Were all VOC vials free of air bubbles?

by

0016F
3t2t10

Cooler Receiot Form Revision 014

;€l,itS n

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Resolutions:

By Date

oco
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"



ORGAI{ICS ANAIYSIS DATA SHEET
PCB by @/E@ t'tethod Sw8082
Page 1 of 1

Lab Sample ID: TH15A
LIMS ID:11-16930
Matrix: Water KData Release Authorized: //-
Reported: 08 / 08 / I1

Date Extracted. 08/04 /II
Date Analyzed: 08/05/lI 15:01
Instrument/AnaIyst: ECD5/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber Analyte

ANALYTICAL A
RESOURCES \IZ
INCORPORATED

Sanple ID : NBF-DTS-A-080411
SAMPLE

QC Report No: TH15-The Boei-ng Company
Project: NBF-LTST-RR

0 0 2 5 . 0 8 2 . 3 1 1 . 0 0 1
Date SampJ-ed: 08/04/1,1,

Date Received: 08/04/1I

Sample Amount: 500 mL
Final- Extract VoLume: 1.0 mL

Dil-ution Factor: 1.00
Sil-ica Gel-: No

Aci-d Cl-eanup: Yes

RL Reeult

L261 4-rr-2
53469-2t-9
rzo I z-zY-b
11097-69-1
l-l-uvo-dz-f,
11L04-28-2
11141-16-5
31 324-23-5

Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Aroclor

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

1016
1242
1248
I254
1260
I22I
I232
1262

Reported in pgll, (ppb)

PCB Surrogate Recovery

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 U
< 0.10 u
< 0.10 u
< 0.10 u

Decachl-orobiphenyl
Tetrachloromet axyl ene

69.8r
58.2r

FORM I



ORGA}IICS ATiIATYSIS DATA SHEEI
PCB by cclEcD Method sw8082
Page 1 of 1

Lab Sample ID: TH158
LIMS ID:11-16931
Matrix: Water
Data Release Authorized:
Reported: 08/08/17

Date Extracted: 08/05/1,\
Date Anal-yzed: 08/O6/1.I 1.4226
Instrument,/Analyst : ECDT /JGR
GPC Cleanup: No
Sul-f ur Cleanup: Yes

CAS Nunber

QC Report No:
Drn"i anl- .

e$ifisrb@
INCORPORATED

Sample ID: NBF-DTS-B-080411
SAI'{PLE

TH15-The Boeing Company
NBF-LTST-RR
0 0 2 s . 0 8 2 . 3 1 1 . 0 0 1

AnaJ.yte

Date Sampled: 08/04/77
Date Received: 08/04/I).

Sample Amount: 500 mL
Final- Extract Volume: 1.0 mL

Diluti-on Factor: 1.00
Silica GeL: No

Acid C]eanup: Yes

RI. Resu]'t

1267 4-1L-2
53469-2L-9
1261 2-29- 6
11097-69-1
11096-82-5
r r ruq- zd- z
l-l-l-.tt--to-3
31 324-23-5

Aroclor 1016
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1221
Aroclor 1232
Arocl-or 1262

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u

0. r.0
0.10
0.10
0.10
0.10
0.10
0.10
0.10

Reported in pgll, (ppb)

PCB Sumogate RecoveqT

Decachl-orobi-phenyl
Tet rachl- orometaxylene

69.8t
50.22

FORXtt I



ORGATiTICS A}iIAIYSIS DATA SHEET
PCB by cclE@ Mettrod Sw8082
Page 1 of 1

Lab Sample ID: MB-080511
LIMS ID:11-16931
Matrix: Water ,A
Data Rel-ease Authorizedz ,//
Reported : 08 / 08 / II

Date Extracted: 08/05/1,1,
Date Analyzed: 08/06/11, 13:17
Instrument/Analyst : ECDT/JGR
GPC Cleanup: No
Sulf ur Cl-eanup: Yes

CAS Nunber

Sanple ID: MB-080511
METHOD BLAI.IK

QC Report No: TH15-The Boeing Company
Project: NBF-LTST-RR

0 0 2 5 . 0 8 2 . 3 1 1 . 0 0 1
Date Sampled: NA

Date Received: NA

SampJ-e Amount: 500 nL
Fina.l- Extract Vol-ume: 1.0 mL

Dil-ution Factor: 1.00
Sil-ica Gel-: No

Aci-d CLeanup: Yes

RL ResultAnalyte

L267 4-lI-2 Arocl-or
53469-27- 9 Aroclor
1261 2-29- 6 Arocl-or
11097-69-1 Aroc]or
I1096-82- 5 Arocl-or
7]-104-28- 2 Arocl-or
11141-16-5 Aroc]or
31324-23-5 Aroclor

1016
L24Z
1248
]-254
]-260
t22r
r232
rzoz

Reported in pgll, (ppb)

PCB Surrogate Recovery

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u

Decachl-orobiphenyl
Tet ra chl- oromet axvl- ene

17 .22
52.22

FORM I



ORGAI{ICS AI.IAIYSIS DATA SHEET
PCB by @,/E@ Method sw8082
Page 1 of 1

Lab Sample 1D: MB-080411
LIMS 1D:11-16930
Matri-x: Water
Data Release Authorj-zed:
Reported: 08 / OB / I1

Date Extracted: 08/04/77
Date Anal-yzed: 08/05/11- 74:04
Instrument/Analyst : ECD5/AAR
GPC Cleanup: No
Sulfur Cl-eanup: Yes

CAS Nr:mber

Sample ID: MB-080411
METHOD BI.A}IK

QC Report No: TH15-The Boeing Company
Project: NBF-LTST-RR

0025.082.311.001
Date Sampled: NA

Date Received: NA

Sample Amount:
Fina] Extract Vol-ume:

Di-l-ution Factor:
Sifica Gef:

Acid Cleanup:

RI,

irsiilsr!@
INCORPORATED

Analyte

500 mL
1.0 mL
1.00
No
Yes

Result

)_zotq-rr-z
53469-2r-9
1261 2-29- 6
11097-69-1
11096-82-s
r r ru.)- zd- z
1114 1- 16- s
3'7 324-23-5

Arocl-or
Arocfor
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Aroclor
Aroclor

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

10 u
10u
10u
10u
10u
10u
10 u
10 u

101 6
r24 z
1248
L254
1260
122L
1,232
LZOZ

Reported in pgll, (ppb)

PCB Surrogate Recovery

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

DecachLorobi-phenyl
Tet rachloromet axvl- ene

64.88
s3.5t

FORM I



sw8082/PCB WATER SURROGATE RECOVERY SUMI'ARY

Matrix: Water QC Report No: TH15-The Boeing Company
Project: NBF-LTST-RR

0 0 2 s . 0 8 2 . 3 1 1 . 0 0 1

C].ient ID
DCBP DqBP TC!D( TCDOT

t REC I.CL-UCL I REC LCL-UCL TOT OUT

MB-080511
LCS-080511
LCSD-080511

'7'7.22 39-116 52.2t 29-100 0
78.0t 39-116 5't .2t 29-100 0
73.5t 39-116 57.0t 29-700 0

NBF-DTS-B-080411 69.8t 10-128 50.22 25-100 0

Prep Method: SW3510C
Log Number Range: 11-16931 to 1L-l-6931

Page 1 for TH15
FOR!!-rr SW8082



ersbfisrb@
INCORPORATED

g9{8082/PCB WATER ST RROGATE RECOVERY SUMI'IARY

Matrix: Water QC Report No: TH15-The Boeing Company
Proj ect: NBF-LTST-RR

002s.082.311.001

Client ID
DCBP DCBP TCMX TCDOC

t REC LCL-UCL I REC LCL-UCL TOT OUT

MB-080411
LCS-080411
LCSD-080411

64.88 39-116 53.58 29-100 0
64.22 39-116 49.88 29-L00 0
67. sr 39-116 50.58 29-rOO 0

NBF-DTS-A-080411 69.88 10-128 58.28 25-100 0

Prep Method: SW3510C
Log Number Range: 11-16930 to 11-16930

Page 1 for TH15
FORlr-rr sw8082



ORGAI{ICS ANAIYSIS DATA SHEET
PCB by @,/E@ Method Sw8082
Page 1 of 1

Lab Sample ID: LCS-080511
LIMS ID:11-16931
Matrix: Water 2
Data Release Authorized: /O
Reported: 08 / OB / 17

Date Extracted LCS/LCSDt 08/05/II

Date Analyzed LCS: 08/06/11 13:40
LCSD: 08/06/71 14:03

Instrument/Analyst LCS : ECDT/JGR
LCSD: ECDTlJGR

GPC Cleanup: No
Sul-fur Cleanup: Yes

Analyte

Sample ID: LCS-080511
LCS/LCSD

QC Report No: TH15-The Boeing Company
Project: NBF-LTST-RR

0 0 2 5 . 0 8 2 . 3 1 1 . 0 0 1
Date Sampled: NA

Date Received: NA

Sample Amount LCS: 500 mL
LCSD: 500 mL

FinaL Extract Vol-ume LCS: 1 . 0 mL
LCSD: 1.0 mL

Dilution Factor LCS: 1.00
LCSD: 1.00

Silica Gel-: No
Acid Cleanup: Yes

Spike LCS
Added-LCS R.aovery

gpike LCSD
LCSD Added-LCSD R€covela'

Aroclor 1016
Aroclor 1260

0. 631
0.754

1.00
1.00

63. 1t
75. 4t

0. 617
0.713

1.00
1.00

61.7t
71.3t

2.22
5. 6E

PCB Surrogate RecovelfT

Decachlorobiphenyl
Tetrachlorometaxylene

Results reported in pglL
RPD cal-cul-ated using sample concentrations per SW846.

LCS LCSD
78.08 73.5t
51 .22 57.0t

EOR}! III



ORGAIIICS AI.IALYSIS DAIA SHEEI
PCts by cClECD lrettrod SW8082
Page 1 of 1

Lab Sample ID: LCS-080411
LIMS ID:11-16930
Matrix: Water
Data Release Authorized:
Reportedz 08/08/I1

LCSD: 08/05/II I4:42
Instrument/AnaIyst LCS: ECD5/AAR

LCSD: ECD5/AAR
GPC Cleanup: No
SuL f ur Cl-eanup : Yes

Analyte

Sample ID: LCS-O80411
LCS/LCSD

QC Report No: TH15-The Boeing Company
Project: NBF-LTST-RR

0 0 2 5 . 0 8 2 . 3 1 1 . 0 0 1
Date Sampled: NA

Date Received: NA

Date Extracted LCS/LCSD: 08/04/lI SampJ-e Amount LCS: 500 mL
LCSD: 500 mL

Date Ana1yzed LCSz O8/05/Il 14:23 Final Extract Volume LCS: 1.0 mL
LCSD: 1.0 mL

Dil-ution Factor LCS: 1.00
LCSD: 1 . 00

SiLica Gel-: No
Acid CJ-eanup: Yes

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Add€d-LCSD R€cov€ra/ RPD

Aroclor 1016
Aroclor 1260

0.'102 1.00 '10.2* 0.6't7 1.00 6't.72 3.6t
0.783 1.00 78.3* 0.810 1.00 81.01 3. 4r

PCB Surrogate Recoverlz

LCS LCSD
Decachlorobiphenyl 64.22 67.58
TetrachLorometaxylene 49.88 50.58

Resul-ts reported in pglL
RPD calcul-ated using sample concentrations per SW846.

FORM III



J/ EAnalytical Resources, Incorporated 
Analytical Chemists and Consultants 

aU 

August 15,20ll 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - LTST 025.082.311.001
 
ARI Job: TI03
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted one soil sample and 
two water samples in good condition on August 10,201l. One cooler was received with a temperature 
of 9.8'C. 

The samples were analyzed for PCBs, NWTPH-Dx, NWTPH-Gx and Total Metals, as requested on 
the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

bpu 
Client Services Manager 
(206) 69s-62rr
 
kellyb@arilabs.com
 
yvww.afilabs.com
 

cc: Carf Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite'100. TukwilaWA98168.206-695-6200 o 206-695-6201 fax 

http:yvww.afilabs.com
mailto:kellyb@arilabs.com
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Sanrtrr:.e ID Cross Reference Report i:Sil:*(E
INCORPOR'TIED 

ARI Job No: TI03
 
Cl-ient: The Boeing Company


Project Event z 025.082.371.001
 
Project Name: NBF-LTST/DTS
 

ART ARI 
Sample fD Lab ID LIMS ID ldatrix Sanple Date/Time VTSR 

1. NBF-RRSS-A-081011 TI03A 11-17425 Soil 08/09/71 10:15 08/10/1,1 1L:45
2. NBF-DTS-A-081011 TI03B II-1,7426 Water 08/09/17 09:40 08/Ij/n 11:45
3. NBF-DTS-B-081011 TI03C L1.-11421 Water 08/09/11,09:45 08/70/17 11:45 

Printed 08/I0/I! 



Analytical Resources, IncorporatedJA Cooler Receipt Forrn Analytical Chemists and Consultants at 

ARrchent: T,f.eina 
COC No(s)' ed Other 

Assigned ARI Job r,ro 1-TO7-', Trackrng No: 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outsrde of to cooler? NOtu
Were custody papers rncluded with the cooler? NO\E9 
Were custody papers properly filled out (ink, signed, etc ) . . ... . . .. . NO@
Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemrstry). .... ru 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun lD#: 

coolerAccept"o uy .{ilrrl t*". / / 45on . liOlt t 
Complete custody forms and attach all 

Was a temperature blank rncluded rn the cooler? yES
 

What kind of packing material was used? ... Qubble Wrai_pet tgl Cet Packs Baggies Foam Block Paper Other:_
 /^\Was sufficient ice used (if appropnate)? ... . ........... NA yES 'CIg, 
Were all bottles sealed in indrvrdual plastic bags? yES @ 
Drd all bottles arrive rn good condition (unbroken)? G) NO 

Were all bottle labels complete and legible? (Ets NO 

Did the number of containers listed on Coc match with the number of contarners received? No;Q-
Did all bottle labels and tags agree with custody papers? 

9E9, NO 

Were all bottles used correct for the requested analyses? (yEY NO 

Do any of the analyses (bottles) require preservation? (attach preservatron sheet, excluding VOCs)... NA yES aO 
were all Voc viats free of arr bubbtes? fft-i yES 

/-ffiJA 
Was sufiicient amount of sample sent in each botfle? ... ... . .. CS9 NO 

DateVoCTripB|ankwasmadeatAR|.....'.'...@
 
WasSamp|eSp|rtbyAR|'@YEsDate/Time:,,EQuinmen|-Sp|itby:

sampleslossedo, *[ l](= ,^", Sftt,/tf -r,^. llt/ i 
n* Notify Project Manager of diicrepancies or concems 

Sample lD on Bottle sample lD on coc Sample lD on Bottle Sample lD on COC 

Additional Notes, Di screpancies, & Reso/utions.' 

By Date 

Small ) "sm" 
>4mrn 

Peabubbles ) "pb"rrt Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Ana lytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants Compliance Forrn

rToZ 
-!1s.; A _ Lf:tA|I I Z"= u:ytQ, I I )t'l ( 

lt))F- DTS A - Dg to r( 

Ar5r- {tt s- B -t-,-3/r.,rl 

Cooler#: 

Cooler Temperature Compliance Form Version 000 
3/3/09 



ORGAI{ICS A}IAIYSIS DATA SHEET 
PCB by GCIECD Method St{8082
Paqe 1 of 1 

Lab Sample ID: TI03B 
LIMS ID: II-L1426 
Matrix: Water 
Data Rel-ease Authorized: 
Reported: 08 / 12 / II 

Date Extracted: 08/II/17 
Date Analyzed: 08/1,2/1.1, 10:07 
Instrument/Analyst : ECD5/JGR 
GPC Cleanup: No 
SuLfur Cleanup: Yes 

CAS Nunber Analyte 

trstilsrb@ 
INCORPORATED 

SanpJ.e ID : NBF-DTS-A-081011 
SAI"IPLE 

.l'TO?-.i.ha Raai nn t'\nnnrnrrQC Report No: rrvJ rlrs uvsrrrv vvrrtParry 
Drai anl- . NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/1L


Date Recei-ved: 08/lO/1L
 

Sample Amount: 500 mL
 
Final Extract Vo-l-ume: 1.0 mL
 

Di-luti-on Factor: 1.00
 
Sil-ica Gel-: No
 

Acid CLeanup: Yes
 

RL Resu1t 

126'14-It-z 
53469-2L-9 
1261 2-29-6 
11097-69-1 
), ruYo-d z- 3 
)- r LU.+- Z6- Z 

1r-Lq1-l-0-3 
3'1324-23-5 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 

101 6 
rz.tz 
L248 
7254 
L260 
L22L 
L232 
1262 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Reported in pgll, (ppb) 

PCB Surrogate Recovety 

Decachl-orobiphenyl 
Tet rachl-oromet axv.l- ene 

82 .52 
90.08 

E.ORM I 



ORGNIICS A}IALYSIS DATA SHEET 
PCB by cClE@ Method Sw8082 
Paqe 1 of 1 

Lab Sample ID: TI03C 
LIMS IDt II-I742'l 
Matrix: Water 
Data Rel-ease Authorized: 
Reported: 08 / 12 / 1I 

Date Extracted: 08/II/II 
Date Analyzedz 08/1-2/II \O226 
f nstrument/AnaJ-yst : 
GPC Cleanup: No 
Sul-fur Cl-eanup: Yes 

ECD5/.lGR 

CAS Nuuber Analyte 

L267 4-L1-2 Arocl-or 1016 
53469-21-9 Arocl-or 1242 
rzo I z- zY-o 
11097-69-1 

Arocl-or 
Arocl-or 

rzqd 
L254 

11096-82-5 Aroclor rzou 
L L lVq- Z6- Z 

1114 1-16-5 
Arocl-or 
Aroclor 

L22L 
I232 

3'7 324-23-5 Aroclor )-zoz 

ANALYTICAL(A
RESOURCES\Y 
INCORPORATED 

Sanp1e ID: NBF-DTS-B-081011 
SAIVIPLE 

QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/II


Date Received: 08/1,0/I1
 

Sample Amount: 500 mL
 
Fina1 Extract Vol-ume: 1.0 mL
 

Dil-utlon Factor: 1.00
 
Silica Gef: No
 

Acid C]eanup: Yes
 

RL Resu].t 

0.10 < 0.10 u 
0.10 < 0.10 u 
0. r_0 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

Reported in pgll, (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 80.22
 
T e t ra chl- orome t axyJ- ene 84.5? 

FORM I 



ORGAI{ICS ATiIAIYSIS DATA SHEET 
PCB by GCIECD t'lethod Sw8082 Samp1e ID: MB-081111 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-081111 QC Report No: TI03-The Boeing Company 
LIMS ID: LL-L7426 Project: NBF-LTST/DTS
Matrix: Water z 025.082.311.001 
Data Refease Authorized: ,/ Date Sampled: NA 
Reported: 08 / 1.2 / 1,1, Date Recei-ved: NA 

Date Extracted: 08 /),I/1,I Sample Amount: 500 mL 
Date Analyzed: 08/12/1I 09:11 Final- Extract Volume: 1.0 mL 
Instrument/Anal-yst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Suffur Cleanup: Yes Aci-d Cl-eanup: Yes 

CAS Nuuber Analyte RL Resul-t 

IZOIq-II-Z Arocl-or 1016 0. 10 < 0.10 u 
53469-21-9 Arocl-or L242 0. 10 < 0.10 u 
L267 2-29-6 Aroclor 1248 0.10 < 0.10 u 
11097-69-1 Aroclor r254 0.10 < 0.10 u 
11096-82-5 Arocl-or rzou 0.10 < 0.10 u 
rrtj4-28-2 Arocl-or t22t 0.10 < 0.10 u 
1114 1- 1 6- 5 Arocl-or 1232 0.10 < 0.10 u 
3'7324-23-5 Arocl-or 1,262 0.10 < 0.10 u 

Reported in pglL (ppb) 

PCB Sumogate Recovery 

Decachforobiphenyl 83.88
 
Tetrachf oromet axvl-ene 85.58
 

Arssfisrb@ 
INCORPORATED 

FORM I 

http:Decachforobiphenyl83.88


fii$fis*@ 
INCORPORATED 

sw8082/PCB WATER SITRROGATE RECOVERY SUMI'iARY 

Matrix: Water QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

02s.o82.311.001 

DCBP DCBP TCMX TCMX
 
C]-ient ID t REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-081111 83.88 39-116 8s.s? 29-L00 0 
LCS-081111 83.08 39-116 88.5? 29-L00 0 
LCSD-081111 80.88 39-116 90.5? 29-100 0 
NBF-DTS-A-081011 82.52 10-128 90.0? 25-100 0 
NBF-DTS-B-081011 80.22 10-128 84.5? 25-100 0 

Prep Method: SW3510C 
Log Number Rangez II-I7426 to 17-I7421 

FORM-rr SW8082 
Page 1 for TI03 



fiIs5fi:tb@
ORGA}IICS AIiIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD t'lethod SW8082 Samp1e ID: LCS-081111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081111 QC Pannrf Nla. 'lTO?-Tho Rnoi nav f-nmr--"'y'anY
LIMS ID: II-71426 Project: NBF-LTST/DTS
Matrix: Water -x 025.082.311.0014lData Rel-ease Authorizedl. l/V Date Sampled: NA 
Reportedt 08/1.2/1.1 Date Received: NA 

Date Extracted LCS/LCSD: 08/].1,/11 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCSz 08/L2/L1 09:30 Final- Extract Volume LCS: 1.0 mL 
LCSD: 08/12/L1 09:48 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECD5/JGR Dil-uti-on Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1. 00 

GPC Cleanup: No Sil-ica Gel-: No 
Suffur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Add€d-LCgD Recovery 

Aroclor 1016 0.880 1.00 88.08 0. 918 r-.00 91.88 4 .22 
Aroclor 1260 0.843 1.00 84.33 0. 830 r_.00 83.0r 1. 63 

PCB Surrogate Recovery 

LCS LCSD 
Decachlorobiphenyl 83.0% 80.88 
TetrachL orometaxvl-ene 88.5? 90.58 

Results reported i-n pglT,
 
RPD cal-culated using sample concentrations per SW846.
 

FORM IIT 



ANALYTICAL(A
RESOURCES\Z 

ORGA}IICS AI{ALYSIS DATA SHEET INCORPORATED 
FCB by GCIECD Method Sw8082 Sample ID : NBF-RRSS-A-081011 
Page 1 of 1 SAIvtPLE 

Lab Sample ID: TI03A QC Report No: TIO3-The Boeing Company 
LIMS ID: tL-L1425 Project: NBF-LTST/DTS
Matrix: Soil 4 025.082.311.001 
Data Rel-ease Authorized y'( Date Sampled: 08 / 09 / 1,1, 

Reportedt 08/15/LI Date Rece j-ved: 08 / I0 / 1,1, 

Date Extracted: 08/II/I1, Sample Amount z L2.7 g-dry-wt
Date AnaLyzed: 08/72/II 17:03 Final Extract Vol-ume: 4.00 mL 
Instrument /Analyst : ECD5/AAR Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Sul-f ur Cleanup: Yes 
Acid CJ-eanup: Yes Percent Moisture: 4.88 
Fl-orj-sil- Cleanup: No 

CAS Number Analyte RL Result 

L2614-1-L-2 Arocl-or 101 6 5Z <32 U 
53469-2L-9 Arocl-or rz4z JZ <32 U 
12612-29-6 Arocl-or 1248 5Z <32 U 
11097-69-1 Arocl-or L254 32 <32 U 
11096-82-5 
lrro4-28-2 

Arocl-or 
Arocl-or 

]-260 
L22L 

32 
32 

<32 
<32 

U 

U 

11141- 1 6- 5 Arocl-or L232 32 <32 U 

31 324-23-5 Arocl-or 1262 32 <32 U 

Reported in p9lkg (ppb)
 

PCB Surrogate Recovery
 

Decachl-orobiphenyl 64.88
 
Tet rachl- orometaxvl- ene 80.08
 

FORM I 



ORGAI{ICS AI.IAIYSIS DATA SHEET 
PCB by @/E@ r'rethod sw8082 Sample ID: MB-081111 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-081111 QC Report No: TI03-The Boeing Company 
LIMS ID: II-I1425 Project: NBF-LTST/DTS
Matrix: Soit A 025 .082. 31 l_ . 0 01 
Data Rel-ease Autho rizea: ft/ Date Sampled: NA 
Reported: 08 / 15 / 1.1. Y Date Received: NA 

Date Extracted: 08/LL/1L Sample Amount: 12.0 g 
Date Anal-yzedz 08/12/11, 16:07 Fina] Extract Vol-ume: 4.00 mL 
Instrument/Anafyst : ECD5/AAR Di-l-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel: No 
Sul f ur CJ-eanup : Yes 
Acid Cleanup: Yes Percent Moi-sture: NA 
Florisil- Cleanup: No 

CAS Nulber Analyte RJ, Resu].t 

7267 4-LL-2 Aroclor 1016 33 <33u 
53469-2).- 9 Arocl-or 1242 JJ <33U
12612-29- 6 Arocfor 1248 33 <33u 
1-L091 -69- 1 Aroclor ],254 33 <33U 
11096-82-5 Aroclor IZOU 33 <33U
LLL04-28-2 Aroclor 122L 33 <33U 
11141-16-5 Arocl-or L232 33 <33U
31324-23-5 Aroclor r zoz 33 <33u 

Reported i-n pglkg (ppb) 

PCB Sumogate Recovery 

Decachl-orobiphenyl 70.8E
 
Tet rachlorometaxyl ene 80.22
 

firs5fiSrb@ 
INCORPORATED 

FORM I 



irsbilsrb@ 
INGORPORATED 

SW8O82/PCB SOIL/SEDIMENT SURROGAIE RECOVERY SUM}IARY 

Matrix: SoiI QC Report No: TIO3-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 

DCBP DCBP TCMX TCT'D(

Client ID t REC LCL-UCL I REC LCL-UCL TOT OUT
 

MB-081111 70.8t 5L-].12 80.2t 46-111 0 
LCS-081111 69.08 5I-1")_2 79.88 46-1.1.1 0 
LCSD-081111 70.8? 5I-]-12 82.82 46-1,]-1, 0 
NBF-RRSS-A-08 1 01 1 64.82 42-127 80.0? 50-114 0 

Microwave (MARS ) Control- Limj-ts

Prep Method: SW3546
 

Log Number Range: LI-I-7425 to 11-17425
 

FORM-rr SW8082 
vada I i^r 'l t tl < 



AXsifisrb@
ORGA}IICS A}IAIYSIS DATA SHEET INCORPORATED 
PCB by cClECD l{ethod Sw8082 SanpJ.e ID: LCS-081111 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-081111 QC Report No: T103-The Boeing Company 
LIMS ID: II-I1425 Project: NBF-LTST/DTS4/Matrix: Soil- 025.082.311.001/AData Rel.ease Authorized: Date Sampled: NA 
Reported: 08/L5/LL Date Received: NA 

Date Extracted LCS/LCSDz 08/1I/lI SampJ-e Amount LCS: 12.0 g-dry-wt 
LCSD: 12.0 g-dry-wt

Date Analyzed LCS:. Q8/I2/7I 16:26 
LCSD: 08/12/1.1. 16:44

Instrument/Analyst LCS : ECD5/AAR 
LCSD: ECD5/AAR 

GPC CJ-eanup: No 
Sul-fur Cleanup: Yes 
Acid CJ-eanup: Yes 
Fl-orisi-l- Cleanup: No 

Final Extract Volume LCS: 4.00 mL 
LCSD: 4.00 mL 

Dil-ution Factor LCS: 1 . 00 
LCSD: 1.00 

Si]ica Gel: No 

Percent Moi-sture: NA 

Analyte LCS 
Spike LCS 

Added-LCS Recovory 
Spike LCSD 

LCSD Added-LCSD R€covery RPD 

Aroclor 1"016 
Aroclor 1260 

136 
r14 

167 
161 

81.4? 
68.3? 

]-4]-
725 

1,67
167 

84.4t 
14.92 

3.68 
9.22 

PCB Surrogate Recoverlr 

LCS LCSD 
Decachlorobiphenyl 69.08 70. 8? 
Tetrachl-orometaxvlene 79.88 82.82 

Resul-ts reported in pglkg (ppb)
 
RPD cal-culated using sample concentrations per SW846.
 

E.ORM III 



als5ff:*@
ORGAI{ICS AT.IAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG TI03-The Boeing CompanyA1- Pannrt- lrln. 

Drni anl- .Matrix: Soil- NBF-LTST/DTS 
Event: 025.082.311.001 

Data Release Authorized: Date Sampled: 08 / 09 /rr
Reported: 08/12/ll Date Received: 08/ro/tt 

Analysis
ARI ID Client ID Date Range Result 

MB-081111 Method Blank 08/II/II Dry Gasofine < 5.0 U 

tt-L't 425 PID2 HC ]D
Trifluorotoluene 96.3t 
Bromobenzene 100? 

T]O3A NBF-RRSS-A-081011 08/11,/r1. Drrra Gesnl i nc < 5.5 U"-
II-I'7 425 PID2 HC ]D

Trifluorotoluene 95.9t 
Bromobenzene 97.5? 

Gasoline vaLues reported in mglkg (ppm) 

Quantitation on total- peaks in the gasoline range from To1uene to Naphthalene. 

GAS: Indicates the presence of gasofine or weathered gasoline. 
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern. 

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C. 

FORM I 



ANALYTICALI-7A:
REsoificEsV 
INCORPORATED 

IPHG SOIL SI'RROGATE RECOVERY STJMIIARY 

ARI rlob: TI03 QC Report No: TIO3-The Boeing Company
Matrix: soil- Proiect' III-iT:t{?TS^^.Evenc 2 uz5 -u62. J-Lt-. uut-

Client ID BFB TFT BBZ TOT OUT 
MB-O81111 NA 96.3t 100? 0 
LCS-081111 NA 1058 1048 0 
LCSD-081111 NA 106? 107? 0 
NBF-RRSS-A-081011 NA 95.98 91.52 0 

LCS/MB LIMITS QC LIMITS 
(BFB) : Bromofluorobenzene (70-130) (70-130)
(TFT) : Trifl-uorotol-uene (80-120) (66-123) 
(BBZ) : Bromobenzene (80-120) (62-130) 

Log Number Range: 11-17425 Lo lI-I7425 

FORM II TPHG 

pid6 | i 7 t ttt< 



aANALYTTCAT- (Jm
RESOURCES\7 

ORGAf.IICS AI{ALYSfS DATA SHEET INCORPORATED 
TPHG by Method NIflIPHG SampJ-e ID: LCS-081111 
Page 1 of 1 I,AB CONTROL SAMPI,E 

Lab SampJ-e ID: LCS-081111 QC Report No: TtO3-The Boeing Company
LIMS IDz II-71425 Project: NBF-LTST/DTS
Matrix: Soil- Event : O25.082.311. 001 
Data Rel-ease Authori-zed: Date SampJ-ed: NA 
Reportedz 08/12/11 Date Received: NA 

Date Anal-yzed LCS : 08 /1,I/II 06:24 Purge Volume: 5.0 mL 
LCSD: 08/]L/].1" 06:52 

Instrument/Analyst LCS: PID2/NIH Sample Amount LCS: 100 mg-dry-wt
LCSD: PlD2/MH LCSD: 100 mg-dry-wt 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS R€covery LCSD Added-LCSD Recowery RPD 

Gasolj-ne Range Hydrocarbons 41 .4 50.0 94.8t 46.8 50. 0 93. 6t 1.38 

Reported in mglkg (ppm) 

RPD cal-culated using sample concentrations per SW846. 

TPHG Surogate Recoverl 

LCS LCSD 
Trif l-uorotoluene 1058 106?
 
Bromobenzene 104? 107t
 

FORM III 



ANALYT|CAL A
RESOURCES\7 

ORGAI.IICS AIIAIYSIS DATA SHEET INCORPOR'TTED 
TOTAI. DIESEL RAI.IGE HYDROCARBONS 
NWTPHD by GClFID Y f-r-Jmpanyf)f- Ponnrf Nln. TT O ?-'l"ho Rno i nn 

Page 1 of 1 Project: NBF-LTST/DTS
Matri-x: Soil- 025.082.311.001 

Date Received: 08/1-O/L1 

Data Re]ease Authorized: 
Reported: 08 /12/II 

Extraction Analysis EFV 
ARI ID Sample ID Date Date DL Ranqe RL Resu1t 

MB-081011 Method Blank O8/I0/II 08/7I/1,I 1.00 Diesel- 5.0 < 5.0 U 

LI-L1425 HC ID: --- FID3B 1.0 Motor Oil- 10 < 10 U 

o-TerphenyJ- 96.0? 

TI03A NBF-RRSS-A-081011 08/1.0/11, 08/1,1/11, 1.00 Diesel- 5.2 < 5.2 U 

Il-11425 HC ID: --- FID3B 1.0 Motor Oil 10 < 10 U 

o-TerphenyJ- 95.58 

Reported in mglkg (ppm) 

EFV-Effecti-ve Fina] Vo]ume in mL.
 
DL-Dilutj-on of extract prior to analysis.

RT,-Rcnort i no f imit . 

Diesel- quantitation on total- peaks in the range from C12 to C24. 
Motor Oil quantitation on totaL peaks in the range from C24 to C38.
 
HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons in
 
ranqes are not identifiabl-e. 

FORM I 



f,r3sfi:?b@ 
INCORPORATED 

TPHD SURROGATE RECOVERY SIIMI'IARY 

Matrix: SoiI QC Report No: TIO3-The Boeing Company
 
Proj ect: NBF-LTST/DTS
 

o25.O82.311.001
 

Client ID OTER TOT OUT 

081011MBS 96.0? 0 

081011LCS 83.8? 0 
081_011LCSD 85.0? 0 
NBF-RRSS-A-08 1 O1 1 95.5s 0 

LCS/T'IB LIMITS QC LIMITS 

(OTER) : o-Terphenyl (50-150) (50-l-50) 

Prep Method: SW3546
 
Log Number Range: L1-I'7425 to 11-17425
 

FORM-II TPTID 
9)n6 | f 6r 't t It < 



ixstfi:?b@
ORGAI{ICS A}IAIYSIS DATA SHEET INCORPORATED 
NWTPTID bY GCIFID SanpJ-e ID: LCS-081011 
Page 1 of 1 LCS/LCSD 

Pannrl- na rLab SampJ-e ID: LCS-081011 f)1- NIn. 'l'TO?-'1"ho Rnai fy -Jmpany
LIMS IDt LL-L1425 Project: NBF-LTST/DTS
Matrix: SoiI 025.082.311.001 
Data Rel-ease Authori-zed: Date Sampled: NA 
Reportedt 08/L2/LL Date Received: NA 

Date Extracted LCS/LCSDz 08/I0/1.1. Sample Amount LCS: 10.0 g-dry-wt 
LCSD: 10.0 g-dry-wt

Date Anal-yzed LCS: 08/II/71 1-4:12 Final- Extract Vo]ume LCS: 1.0 mL 
LCSD: 08/ll/LL 14:35 LCSD: 1,.0 mL 

fnstrument/Analyst LCS: FID3B/MS Dil-ution Factor LCS: 1.00 
LCSD: FID3B/MS LCSD: 1 . 00 

Spike LCS Spike LCSD 
LCS Added-LCS R€covery LCSD Add€d-LCSD R€covery RPD 

Diesef r-35 lso 90.0r 141 r50 94.0t 4.3t 

TPHD Surrogate Recoverl 

LCS LCSD 
o-Terphenyl 83.8? 85. 08 

Resul-ts reported in mglkg
 
RPD cal-cul-ated using sampfe concentrations per SW846.
 

FORM III 



TOTAI DIESEL R.A}IGE HYDROCARBONS-EXTR,ACTION REPORT 

11-17425-T103A NBF-RRSS-A-081011 9.59 g 1.00 mL D 

ARI Job: TI03 
Matri-x: Soi.l-
Date Received: 08/1,0/17 

Pro j ect : NBF-LTST/DTS 
025.082.311.001 

C1ient Final 
AR] ID Cl-ient ID Amt Vol- Basis 

1L-17 425- 081011MB1 Method Blank 
1L-11425- 081011LCS1- Lab Control-
1.I-I1425-081011LCSD1 Lab ControJ- Dup 

10 . O g 
10 . 0 g
10.0 g 

1 . 00 mL 
1 . 00 mL 
1.00 mL 

-
-
-

irsifisrb@ 
INCORPORATED 

Dron 

Date 

08 /10 /1,1, 
08 /1,0 /1,1, 
08 /1,0/1,1, 
08 /I0/I1. 

Basi-s: D:Dry Weight W:As Received
 
Diesel Extraction Report
 



INORGA}TICS A}IALYSIS DATA SHEET 
IOTAI METAIS 
Page 1 of 1 

Lab Sample ID: TI03A 
LIMS IDz LI-11425 
Matrix: SoiI 
Data Release Authoriz 
Reported: 08 / 1,2 / II 

Percent Total Sofids: 

Prep Prep Analysia Analysis 
Meth Date ldethod Date 

30508 08 /LL /Lt 6010B 08/12/Lr 
30s0B 08 / t1. /'J-t 6010B 08/12/1.1. 
3050B 08 /II /II 6010B 08/L2/LL 
30508 08 / 1.1/ 1! 6010B 08/12/rr 
CLP 08 / 71. /rr 't 477A 08 /17/rr 

U-AnaJ-yte undetected at given RL 
RL-Reporting Limi-t 

ANALYTISAL A 
RESOURCESV 
INCORPORATED 

Sauple ID : NBF-RRSS-A-081011 
SAIVIPLE 

QC Report No: TI03-The Boeing Company
Project: NBF-LTST/DTS 

025.082.311.001 
Date Sampled: 08/09/11.

Date Received: 08/7O/1,I 

CAS Nunber Analyte nglk9-dry 

'7 440-38-2 Arsenic 5 U 

1 440-43-9 Cadmium u-z u.z U 

7440-41-3 Chrouiuu nq, L2.6 
7439-92-L Iread z 9 

1 439-91 -6 Mercury 0 .02 0 .02 

FORI.{-I 



trstfisrb@ 
INCORPORATED 

INORGAIiIICS A}IALYSIS DATA 
TOTAIJ METATS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Samp1e ID: TI03LCS QC Report No: TIO3-The Boeing Company 
LIMS IDz LL-L1425 Project: NBF-LTST/DTS
Matri-x: Soil- 025.082.311.001 
Data Refease Authorized: Date Sampled: NA 
Reported: 08/L2/1"L Date Received: NA 

BI.A}IK SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte l'!ethod Found Added Recovery o 

Arsenic 60108 201 200 104I 
Cadmlum 6010B 52.6 s0.0 1058 

tr? / Rn nChromium 60108 101 Z 

Lead 6010B 203 200 L02Z 
Marnrrrrr 141LA u .32 0. s0 1048 

Reported in mglkg-dry 

N-Control- l-imit not met 
NA-Not Applicable, Analyte Not Spj-ked
Control- Limits: 8O-1208 

EORI{-VTI
 



ANALYT'ctb@ 

fi,?"8#J"'L'="
INORGANICS ANALYSIS DATA 
TOTAT METAI,S Sauple ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: TIO3MB QC Report No: TIO3-The Boeing Company
LIMS ID: II-!'7425 Project: NBF-LTST/DTS
Matrix: Soil- 025.082.311.001 
Data Release Authorize Date Sampled: NA 
Reported: 08/!2/11 Date Received: NA 

Percent Total Solids: 

Prep Prep Analysis Analysis

!!eth Date ldethod Date CAS Nunber Analyte nglkg-drl'
 

30s0B 08 /tr/11 6010B 08/12/7r 7 440-38-2 Arsenic 5 5 U 

30508 08/TI/II 6010B 08 /12/rr 7 440-43-9 Cadmium u.z u.z U 

3050B 08/77/1.1 6010B 08 /r2 / rt 1440-47-3 Chromium 0.5 n5 U 

3050B 08/1.1./1r 6 010B 08 /12 / 11 7 439-92-1. Lead z z U 

CLP 08 /LL/Lr '7 4-7IA 08 /L7 / L7 '7 439-97 -6 Mo rnr r rrr 0.02 o.02 U 

U-AnaIyte undetected at given RL 
Rl-Reporting Limit 

FORI.{-I 



J/ EAnalytical Resources, lncorporated 
Analytical Chemists and Consultants 

aU 

August 22,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds. WA 98020
 

Rf,: Project: NBF - LTST 025.0823f 1.00f
 
ARI Job: TJ28
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on August 19, 201I . One cooler was received with a temperature of I 8.8oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
CES,INC
 

Client Services Manaeer 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs"corn
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200.206-695-6201 fax 

www.arilabs"corn
mailto:kellyb@arilabs.com
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JE 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Format 

ARI Client: 

COC No(s)	 Delivered bv: Fed-Ex UPS Courier 

Assigned ARI Job No	 Tracking No: 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) .. . ... .. . NO 

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry).. . . ' t-^, t-l
i vtl) 

lf cooler temperature is out of compliance fill out form 00070F remp Gun to+, 4fi4t(n(9 
coorerAccepteo ov: *V 	 or*, UirQ I r I rime: lli iF 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? ...................::,-..	 YES 6.d
 
What kind of packing material was used? ... Bubbte Wrap &t l_* Get Packs Qgg':: Foam Btock Paper Other:_ 

Was sufficient ice used (if appropriate)2 ..."............. NA YES (ru6\\,
Were all bottles sealed in individual plastic bags? YF+ 	No 
Did all bottles arrive in good condition (unbroken)?	 Noq$ 
Were all bottle labels complete and legible?	 No(rq
Did the number of containers listed on COC match with the number of containers received? VES, 	No 
Did all bottle labels and tags agree with custody papers? fes- No 
Werea||boft|esusedcorrectfortherequestedana|yses? Noq.9 
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...	 YES NOG: 
Were all VOC vials free of air bubbles?	 YES NOCl 
Was sufficient amount of sample sent in each bottle? .........
 G'No 
Date VOC Trip Blank was made at ARl... L9 
Was Sample Split by ARI : YES Date/Time: Equipment	 Split by:G , 

samples Lossed or' ftV o"t", 5l iQ tf Time: lsro 
n* Notify Project Manager of discrepancies or concems 

samDte tu on tsonte Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Resol utions : 

By:	 Date: 

Small ) "sm" 
F 4 mtft

Peabubbles ) "p[n#o* Large + "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Cooler Temperature 
Analytical Chemists and Consultants@ Gompliance Forrn 

00070F Cooler Temperature Compliance Form Version 000 
3/3/09 



Sample ID 

1 rlnrL. L\b.T -IJ.LJ-A-UO ^'1911rrnrz.' L\br -IJ.LJ-tf-uo ^'1911 

sampre rD cross Reference Report AlSbffS*@ 
INCORPORATED 

ARI Job No: TJ2B
 
Client: The Boeing Company


Project Event z 025.082.3I1.001
 
Project Name: NBF-DTS
 

ARI ARI 
Lab ID LIMS ID Matrix Sample Date/Time VTSR 

TJ28A 11-1811-2 Water 08/79/1,1 14245 08/I9/LI I5:L2 
TJ28B 11-18113 Water 08/I9/7I 14:40 08/79/11- !5:I2 

Printed 08/19/LI 



ORGAIIICS A}IAIYSIS DATA SHEET 
PCB by GC/ECD Merhod SW8082 
Page 1 of 1 

Lab Sample ID: TJ28A 
LIMS IDz LL-L8LL2 
Matrix: Water 
Data Release Authorized: 
Reported: 08 / 22 / L1 

Date Extracted: 08/79/17
Date Anal-yzed: 08/20/7I 14t47 
Instrument/Analyst : ECD5/JLW 
GPC Cleanup: No 
Sulfur Cleanup: Yes 

CAS Number ArraJ-yte 

AI$fiSeb@ 
INCORPORATED 

Sample ID: NBF-DTS-A-081911 
SAIvtPLE 

QC Report No: TJ28-The Boeing Company 
Drni anf . NBF-DTS 

025.082.311.001 
Date Sampled: 08 /1.9/1,1,


Date Received: 08/1,9/1,I
 

Sample Amount: 500 mL
 
Final Extract Vol-ume: 1.0 mL
 

Dil-ution Factor: 1.00
 
Silica Gel-: No
 

Acid 

1261 4-L]--2 Aroclor 
53469-2r-9 Aroclor 
L267 2-29- 6 Arocl-or 
11097-69-1 Arocl-or 
]-L096-82-5 Arocl-or 
r7I04-28-2 Arocl-or 
1114 1- 16 - 5 Arocl-or 
37 324-23-5 Arocl-or 

101 6 
1242 
7248 
r254 
L260 
r221 
1232 
L262 

Reported in pg/L (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 
T e t ra chl- o romet axvl- ene 

Cleanrrn: Yes 

RL Resu1t 

0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
n 1n < 0. 10 u 
0. r-0 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 
0.10 < 0. 10 u 

'7 4 .52 
68.88 

FOR}' I
 



ORGAIIICS AI.IAIYSIS DATA SHEET 
PCB by GCIECD Method Sw8082 
Paqe 1 of 1 

Lab Sample ID: TJ28B 
LIMS ID:11-18113 
Matrix: Water 
Data Rel-ease Authori-zed: 
Reported: 08/22/ll 

Date Extracted: 08/19/17
Date Anal- yzed: 08 / 20 / 71 15 : 0 5 
lnstrument/AnaLyst : ECD5/JLW 
GPC Cleanup: No 
Sul-fur Cl-eanup: Yes 

CAS Nunber AnaJ-yte 

LZO tq-rr-z Arocfor 1016 
53469-27-9 Aroc.l-or L242 
L267 2-29- 6 Arocl-or L248 
1L09"7 -69-I Arocl-or ]-254
11096-82-5 Aroclor ]-260
11104 -28-2 Arocl-or r22t 
1114 1- 1 6- 5 Arocl-or r232 
37 324-23-5 Arocl-or 1262 

Pannrt-arlr\sPvr 

fixsbf;:rb@ 
INCORPORATED 

Sample ID: NBF-DTS-B-081911 
SAI'IPLE 

QC Report No: TJ28-The Boeing Company

Project: NBF-DTS
 

o25.082.311.001
 
Date Sampled: 08/1-9/7I
 

Date Received: 08 / 19 / 1,1
 

Sample Amount: 500 mL
 
Fina] Extract Volume: 1.0 mL
 

Dil-ution Factor: 1.00
 
Sil-ica Gel-: No
 

Acid Cl-eanup: Yes
 

RL Result 

0. r-0 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

i n rrn ,/T /nnl-r \Lsu f rr ! \PPvlFvl 

PCB Sunogate Recovery 

Decachl-orobiphenyl 78.58
 
T e t ra chl oromet axv.l- ene 79.58
 

FORM I 



ORGAI{ICS A}TAIYSIS DATA SHEET 
PCB by GCIECD Method SW8082 SampJ.e ID: MB-081911 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample ID: MB-O81911- QC Report No: TJ28-The Boeing Company 
LIMS ID: 17-18LL2 Project: NBF-DTS 
Matrix: Water 025.082.311.001fl
Data Refease Authorized: ,lf Date Sampled: NA 

uReported:08/22/1L Date Received: NA 

Date Extracted: 08/L9/lI Sample Amount: 500 mL 
Date Analyzed: 08/20/LL 13:50 Fi-nal- Extract Vol-ume: l- . 0 mL 
f nstrument/Anal-yst : ECD5/JLW Dil-ution Factor: 1.00 
GPC Cleanup: No Sifica Gel: No 
Sul-fur Cl-eanup: Yes Acid Cleanup: Yes 

CAS Nunber AnaJ-yte RL Result 

nrzo I.f-rr-z Aroclor 1016 10 < 0.10 u 
53469-21"-9 Arocl-or 1242 10 < 0.10 u 
L261 2-29-6 Aroclor 1248 n 10 < 0.10 u 
1"]-091-69-1 Arocl-or 1254 n 10 < 0.10 u 
1"L096-82-5 Aroc]or 12 60 n 10 < 0.10 u 

n11104 -28-2 Aroclor 122L 10 < 0.10 u 
n1114 1- 16 - 5 Aroclor 1232 10 < 0.10 u 
n31 324-23-5 Aroclor 1262 10 < 0.10 u 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

D e ca ch l- o r ob j-phe n y J- 16 .82 
Tetrachlorometaxvf ene 72.22 

fixs5fiSrb@ 
INCORPORATED 

FORM I 



fir3ifisrb@ 
INCORPORATED 

SW8O82/PCB WATER SURROGATE RECOVERY SUMLIARY 

Matrix: Water QC Report No: TJ28-The Boeing Company
Proiect: NBF-DTS 

025.082.311.001 

DCBP DCBP TCMX TCMX
 
C1ient ID I REC LCL-UCL 8 REC LCL-UCL TOT OUT
 

MB-081911 1 6.82 39-11 6 12.22 29-L00 0
 

LCS-081911 8s. s? 39-116 81.0? 29-L00 0
 

LCSD-081911 82.22 39-11 6 75.O2 29-100 0
 

NBF-DTS-A_081911 7 4.52 lO-128 68.8? 25-100 0
 

NBF-DTS-B-08 1 911 78.53 r0-r28 79.s8 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-18II2 to 11-18113 

FORM-rr SW8082 
Page 1 for TJ28 



ixssfisrb@
ORGA}TICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by GC|ECD t'lethod sw8082 Sanp1e ID: LCS-081911 
Page 1 of 1 LCS/LCSD 

Lab Sampl-e ID: LCS-081911 QC Report No: TJ28-The Boeing Company 
LIMS ID: LL-L8L1"2 Pro-i ect : NBF-DTS 
Matrix: Water o25.O82.311. OO1 
Data Re]ease Authorized: Date SampJ-ed: NA 
Reportedz 08/22/17 Date Received: NA 

Date Extracted LCS/LCSD: 08/19/1,I Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Anal-yzed LCS : 08 /20 /1,1 14 : 09 Final- Extract Volume LCS : 1 . 0 mL 
LCSD: 08/20/LL L4:28 LCSD: 1.0 mL 

Instrument,/Analyst LCS : ECD5/JLW Dilution Factor LCS: 1.00 
LCSD: ECD5/JLW LCSD: 1 . 00 

GPC Cleanup: No Sil-ica Gel-: No 
Srr I f rrr fll e:nrrn. Yes Acid Cleanup: Yes 

Spihe LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD 

Arocl-or 1016 0.896 1.00 89.68 0.870 1.00 87.0t 2.92 
Aroclor 1260 0.884 1.00 88.48 0.866 1.00 86.69 2.12 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 85.58 82.22 
Tetrachlorometaxvlene 81.08 75.0? 

Resul-ts reported in pg/L
 
RPD cal-cul-ated using sample concentrations per SW846.
 

FORI'I III 



September 1,2011

Jeremy Davis
Landau Associates. Inc.
130 Second Ave
Edmonds, WA 98020

RE: Project: NBF - LTST 025.082.311.001
ARI Job: TK17

Dear Jeremy:

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples
in good condition on August 26,2011 . One cooler was received with a temperature of l8.l oC.

Six bottles were received for Oil and Grease analysis and three bottles each sample were composited
per Landau Associates.

The samples were analyzed for PCBs and Oil and Grease, as requested on the COC.

There were no irregularities with the samples.

Quality control analysis results are included for your review. Copies of the reports and all associated
raw data will be kept on file electronically at ARI. If you have any questions or require additional
information, please contact me at your convenience.

Client Services Manager
(206) 69s-62t1
kellyb@arilabs.com
www.arilabs.com

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207

Page I of

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax
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Saq>Ie ID Cross Reference Report ;lSffiO
INCORFOBATED

ARI Job No: TK17
Client: The Boeing Company

Pro j ect Event z 025 . 08 2 .31,1 . 001
Project Name: NBF

ARI ART
Sauple ID Lab ID IJIMS ID l{atrix Sample Date./Tiue VTSR

1. NBF-DTS-A-0827I1 TK17A II-I8724 Water 08/26/\1 14:45 08/26/tI 15:50
2. NBF-DTS-B-082'7I1- TK17B t1.-I8725 Water 08 /26/It 15: 00 08 /26/Lt l-5 : 50

Printed 08 / 26 / 11,
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ARI Client:

COC No(s)

J F_ Analytical Resources, Incorporated

at Analytical Chemists and Consultants Gooler Receipt Forrn

N 3-l
Delivered by: Fed-Ex UPS Couner Hand D d Other:

lf cooler temperatu

coorerAccepted by Dare: {-' 2Cii Time

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temoerature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrap W

Was sufficient ice used (if appropriate)? . . . ..

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number o

Did all bottle labels and tags agree with custody papers?

Were al the requested analyses? NO

Do any require preservation? (attach preservation sheet, excluding VOCs),. NO

Were al bbles? ......... NO

Was

Date

Was

Sampl
* Notify Project Manager of discrepancies or concems n

Project Name:

Assigned ARI Job No: Tracking No

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.) ......

Temperature of Coole(s) ("C) (recommended 2 0-6.0 "C for chemistry) .

YES

NA

NO

NO

Temp Gun lD#: I lf

/9 S c.t

SamDle lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, E Reso/utions.'

5aN\ll(:5 Sof Ja'altc'd o4

CAL. 511'^l J 9Y[

t- zt, ti

K * a-(-

a^ 56f1,: Ite+lle\ -"d
t\

Bv: T5 Date: # l-6-t\
$mafi Air BrDbles

*'afin

.: .

Peatubblss'
2-.1 mm

. oa o' ;a o

Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Cooler Receiot Form Revision 014



@ Ana lytical Resources, lncorporated
Analytical Chemists and Consultants

Cooler Temperature
Compliance Forrn

Cooler#: Temoeratu

Cooler#: Temperature{"C):

Version 000
3/3/09

00070F Cooler Temperature Compliance Form



ORGAI{ICS A}TALYSIS DATA SIIEET
PCB by @,/ECD l4ethod SW8082
Page 1 of 1

Lab SampJ-e ID: TK17A
LIMS ID: II-I8'724
Matrix: Water \
Data Release Authorized:' \f!\}'
Reportedz 08/30/II

Date Extracted: 08/21 /II
Date Anaf yzed: 08/29/ l-1 14:40
Instrument/AnaIyst : ECD5/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nr.rnber AnaJ-yte

ANALYTICAL
RESOURCES\\9
INCORPORATED

Sample ID: NBF-DTS-A-082611
SAMPLE

QC Report No: TK17-The Boeing Company
Project: NBF

025.082.311.001
Date SampJ-ed: 08/26/IL

Date Received: 08/26/II

Sample Amount: 500 mL
Fi-nal- Extract Vol-ume: 1.0 mL

Dilution Factor: 1.00
Silica GeI: No

Acid Cfeanuc: Yes

RL Result

L261 4-Lr-2
53469-2I-9
1261 2-29- 6
11097-69-1
rr096-82-5
L1104-28-2
1114 1- 16 - 5
3'7324-23-5

Arocl-or
Arocl-or
Aroclor
Arocl-or
Arocfor
Arocl-or
Arocl-or
Arocl-or

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

101 6
1242
1248
14tr,4

I ZOU
I22I
r232
L262

Reported in pgll, (ppb)

PCB Surrogate Recovery

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 U
< 0.10 u
< 0.10 u

Decachl-orobiphenyl
Tet rachf oromet axvlene

'7 3 .52
55.22

FORM I



ORGAI{ICS A}IA],YSIS DATA SHEET
PCB by @,/E@ !4erhod SW8082
Page 1 of 1

Lab SampJ-e ID: TKl7B
LIMS ID: II-I8125
Matrix: Water
Data Rel-ease Authorized:
Reported : 08 / 30 / II

Date Extracted:. 08/21 /LI
Date Anafyzedt 08/29/L1 14:59
Instrument /Analvst : ECD5/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber

Ars8fiSr!(o
INCORPORATED

Sample ID: NBF-DTS-B-082611
SAI'IPLE

OC Report No: TK17-The Boeing Company
Drnianl-. \]trtr

025
Date SampJ-ed:

Date Received:

Sample Amount: 500 mL
Final Extract Volume: 1.0 mL

Dilution Factor: 1.00
Si-Iica Gel: No

Acid Cleanup: Yes

RL ReEult

.082.311.001
08 /26/LL
08 /26/rr

AnaJ-yte

L26'7 4-LI-2
53469-2r-9
L2612-29-6
ILUY I -bY-T
ILUYO-62-'
rttj4-28-2
1114 1-16-5
3'1324-23-5

Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

10u
10u
l_0 u
10 u
10 u
10u
10 u
10 u

1016
1242
]248
I ZJ4
IZOU
7221
1232
1262

Reported in pg/L (ppb)

PCB Sunogate Recovery

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Decachlorobiphenyl
T e t rachl orome t axvl- ene

73.8?
51.8?

FORM I



ORGANICS A}iIAT.YSIS DATA SHEET
PCB by GCIE@ ldethod SlY8082
Page 1 of 1

Lab Sample ID: MB-082711
LIMS ID: II-I8124
Matri-x: Water
Data Retease Authorized: N,.6)
Reported: 08/30/II

Date Extracted: 08/21 /II
Date Analyzed: 08/29/ 11 13:43
f nstrument /Analyst : ECD5/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber Analyte

Sample ID: MB-082711
METHOD BI,ANK

f)f- Panar]. IrIn. TK1 ?-Tha Rnoi nn /-ny -JmPanYProject: NBF
025.082.311.001

Date Sampled: NA
Date Received: NA

Sample Amount: 500 mL
Final Extract Volume: 1.0 mL

Dilution Factor: 1.00
Sif ica Gel-: No

Aci-d Cl-eanup: Yes

RL Result

1261 4-II-2 Aroclor
53469-2I- 9 Arocl-or
126'7 2-29- 6 ArocLor
II09'7 -69- 1 Arocl-or
II096-82-5 Aroclor
II104-28-2 Arocl-or
11141-16-5 Aroclor
31324-23-5 Aroclor

1016
LZq Z

]-248
r254
LZOV
I22I
r232
rzoz

Reported in pgll, (ppb)

PCB Surrogate Recovery

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 U
< 0.10 U
< 0.10 U

Decachl-orobiphenyl
Tetrachloromet axvlene

12 .0%
41 . 0U

FORM I



SW8O82/PCB YIATER SURROGATE RECO\IERY $]T.O{ARY

Matrix: Water QC Report No: TK17-The Boeing Company
Project: NBF

025 .082. 311. 001

Client ID
DCBP DCBP TCIO( TCMX
t REC LCL-UCL t REC I.CL-UCL TOT OUT

MB-0827l_ 1
LCS-082711
LCSD-082711

12.02 39-116 41.08 29-100 0
14.0* 39-116 45.58 29-100 0
76.22 39-1r_6 50.22 29-100 0

NBF-DTS-A-08261.I 73.5t 10-128 55.22 25-100 0
NBF-DTS-B-0826II 73.8t 10-1.28 51.8t 25-100 0

Prep Method: SV[3510C
Log Number Rangez 17-1.8124 to II-I8725

Page 1 for TK17
FORI{-II SW8082



fits:il:rb@
INCORPORATEDORGAI.TICS ATiIAIYSIS DATA SHEET

PCB by @,/F"CD l4ethod $,f8082
Page 1 of 1

Lab Sample ID: LCS-082711 QC
LIMS ID: LL-18'724
Matrix: Water
Data Rel-ease Autho rized,t \NNJ
Reported : 08 / 30 / 11

Date Extracted LCS/LCSD:. 08/27/7I

Date Analyzed LCS:. 08/29/lI 14t02
LCSD: 08/29/11 14:21,

Instrument,/Analyst LCS : ECD5/AAR
LCSD: ECD5/AAR

GPC Cleanup: No
Sul-fur Cf eanup: Yes

Sample ID: LCS-O82711
LCS/LCSD

Report No: TK17-The Boeing Company
Drni anf ' NIP.tr

o25.082.311.001
Date Sampled: NA

Date Received: NA

S:mnlc Am.ount LCS: 500 nLvqlrrFrv a!r,

LCSD: 500 mL
t ana,L Extract' vorume LU:;: 1. u mL

LCSD: 1.0 mL
Di-lution Factor LCS: 1.00

LCSD: 1 . 00
5-L-L1Ca Ge.I : NO

Acid Cleanup: Yes

Spike LCSD
LCSD Added-LCSD RecoveryAnalyte

Spike LCS
LCS Added-LCS R€covery

Aroclor 1016
Arocl-or 12 60

o .641
0.781

1.00
1.00

64.12
78.1?

0.706
0.787

1.00
1.00

70. 6?
78.'72

8.7*
0. B8

PCB Sunogate Recoverfr

Decachlorobiphenyl
Tet rachf oromet axvlene

Resul-ts reported tn Vg/L
RPD calculated usinq sampl-e concentrations per SW846.

LCS LCSD
14.02 16.2e"
45.5? 50.22

FORM III



Data Rel-ease Authori-zed
Reported: 08 / 29 / 1,I
Date Received: 08/26/7I
Page 1 of 1

Client/
ARI ID

INORGAIIICS AI.IAIYSIS DATA SHEET
HEM OiI E Greae€ by llethod EPA 1654A

Date

QC Report No: TK17-The Boeing Company
Project: NBF

025.082.311.001

Analyeis
ganFled ldatrix Date t Batch RL Reault

NBF-DTS-A-08261,1. 08/26/II Water 08/29/1,1,09:25 3.3 < 3.3 U
rK17A It-I8124 082911#L

NBF-DTS-B-082611. 08/26/1,1 Water 08/29/1,1,09:25 3.5 < 3.5 U

TK17B 1I-L8125 082911#1

Reported in ug/L

Rl-Analytical reporting l-imit
U-Undetected at reported detection l-imi-t

Report for TK17



ME IHOD BI.AI|K RE SUITS-CONIIEIITIO}IALS
IKl?-Ihe Boeing Coulrany

Matrix: Water
Data Rel-ease Authorized
Reported: 08/29/7I

Analyte

Proj ect: NBF
Event: 025 .O82.311. 001-

Date Sampled: NA
Date Received: NA

Datc/Iine Units BIank

HEM Oil & Grease 08/29/II 09225 mg/L < 5.0 u

Water Method BLank Report-TK17



I,AB CONTROI. REST'LTS-CONVENTIOI.IAI.g
TK17-The Boeing Coupany

Matrix: Water
Data Rel-ease Authorize
Reported: 08 / 29 / II

Proj ect: NBF
Event : O25.082.311. 001

Date Sampled: NA
Date Received: NA

Spike
Date/Tiue Unite LCS Added RecoverlAnaJ-yte

HEM OiI & Grease 08/29/II 09225 mg/L 35.5 40.1 88. st

Water Lab Control- Report-TK17



f/ E Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

aU 

September 2,2011 

'Jeremy Davis 
Landau Associates, lnc. 
130 Second Ave 
Edmonds, WA 98020 

RE: Project: NBF - DTS 025.082.311.001 
ARI Job: TK53 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on August 31,201l. One cooler was received with a temperature of 3.9oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES, INC
 

Project Manager 
-for-

Kelly Bottem 
Client Services Manaser 
(206) 69s-62rr 
kellyb@aulebs.sall 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@aulebs.sall


sampre rD cross Reference Report llsifiStb(E
INCORPORAIED 

ARI Job No: TK53 
Cl-ient: The Boeing Company

Project Event z 225.082.3I1.001 
Project Name: NBF-DTS 

ARI ARI 
SanpJ.e ID Lab ID LIMS fD Llatrix Sample Date/Tine VTSR 

1. NBF-DTS-A-083011 TK53A 11-18903 Water 08/30/lI 15:20 08/3I/7I 72:25 
2. NBF-DTS-B-083011 TK53B 11-18904 Water 08/30/1,1, 1,5:23 08/3I/11, t2:25 

Printed 08/31/II 
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Analytical Resources, IncorporatedJ/ E Gooler Receipt ForrnAnalytical Chemists and Consultantsat 

ARlClient: 6e'e,i? Prolecl Name N r>{' 0Tt 
COC No(s): Detrvered by: Fed-Ex Ups cou.er n.no@)o o,h", 
Assrgned ARI Job No 7K t3 Tracking No: 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers rncluded wtth the cooler? ... ... . NO 

Were custody papers properly frlled out (ink, signed, etc.) ... ... 74 NO 

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemrstry) .... )'l 
lf cooler temperature is out of compliance flll out form 00070F Temp Gun tO*. 9.4 \t e I Ct 

Cooler Accepted by r< Date t- j l-"1 rrme: t)20 
Complete custody forms and attach all documents 

Log-ln Phase: 
\ 

Was a temperature blank rncluded rn the cooler? YES G/ 
What kind of packing material was used? ... euufw)ap w&a"tPacks Baggies Foam Block paper Other: \


Wassufficienticeused(rf appropriate)?................. .Y NA
 @-*
Were all bottles sealed in individual plastic bags? YES 1@ 
Drd all bottles arrive in good condilion (unbroken)? F}No
Were all bottle labels complete and legible? (YE3 No 
Did the number of containers listed on COC match with the number of containers received? €J No 
Did all bottle labels and tags agree with custody papers? eNo 
Were all bottles used correct for the requested analyses? @No
Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs)... YES NO{D
Were all VOC vials free of arr bubbles? G) YES NO 

Was sufficient amount of sample sent in each bottle? ... NoG9 
Date VOC Trip Blank was made at ARI .........
 @
WasSamp|eSp|itbyARl:N',YESDate/Time:-Equipment Split by:_ 

a 
samptes Lossed uy, i ) o^r", ?' 3 l- 'l ,,^" t),)o 

* Notify Project Manager of discrepancies or concems n 

Sample lD on Bottle Sample lD on GOC Sample lD on Bottle Sample lD on GOC 

Additional Notes, Discrepancies, E Resolufions: 

By Date 

Small ) "sm" 
:' 4 ftlrrt 

Peabubbles ) "pb"rft Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



ORGANICS AI.IALYSIS DATA SHEET 
PCB by GCIECD t4ethod SW8082 
Page 1 of 1 

T,ah Samnl e TD: TK53A 
LIMS ID:11-18903 
Matrix: Water 
Data Rel-ease Authori zed :trCrnvJ 
Rennrf erl ' Oq / 02 / 7I 

Date Extractedl. 08/37/II
Date Anal-yzed: 09/0L/II 09:53 
tnsErumenr/Anarvs1- : tluu5l JGK 
GPC Cleanup: No 
Srrl frrr Clpanrrn.vrvsrruy. YeS 

CAS Nunber Analyte 

L261 4-1L-2 Arocl-or 1016 
53469-2r-9 Arocl-or L242 
L26'7 2-29-6 Aroclor 7248 
11097-69-1 Aroclor L254 
1.r096-82-5 Aroclor 1260 
rrr04-28-2 Arocl-or 1"227 
11141-16-5 Aroclor L232 
31 324-23-5 Arocl-or L262 

Ilannrl-od 

ANALYTICALIlA 
RESOURCES \Z 
INCORPORATED 

Sample ID: NBF-DTS-A-083011 
SAI{PLE 

Of- Rannr1- IrTn. TT{6?-Tha Raai naY 1-r-Jmpany
Project: NBF-DTS 

225.082.311.001
 
Date Sampled: 08/30/II


Date Received: 08/3]/LI 

Samp1e Amount: 500 mL
 
Fina1 Extract Vol-ume: 1.0 mL
 

Difution Factor: 1.00 
Sil-ica Gel: No
 

Acid Cleanup: Yes
 

RL Result 

0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

i n /T. /nnl-r\rrauvv rlr FY/ ! \li/yvl 

PCB Surrogate Recovery 

Decachl-orobiphenyl 16.22
 
Tet rachforomet axvl- ene 60.22
 

FORM I 



ANALYTICAL 
RESOURCES ''I[\!Z

ORGAIIICS A}IAI,YSIS DATA SHEET INCORPORATED 
PCB by @,/rl,CD Merhod SW8082 Sample ID: NBF-DTS-B-083011 
Page 1 of 1 SAMPLE 

T.:l'r Samnlc TD. TK53B Of- PanarJ- \Ta . 'l'KE ?-"1'ha Rna i nn r,-n, -umpdn!
LIMS ID:11-18904 Project: NBF-DTS 
Matrix: Water \ 225.082.311.001 
Data Release Authorized:\N Date Sampled: 08/30/1I
Reported : 09 / 02 / 11, Date Received: 08/31,/II 

Date Extracted: 08/3L/11 Sample Amount: 500 mL 
Date Anafyzed. 09 /01,/1,1, I0:12 Final- Extract Vofume: 1.0 mL 
Instrument/Analyst : ECD5/JGR Dil-ution Factor: 1. O0 
GPC Cleanup: No Sil-i-ca Gel-: No 
errlf,rr l.-la=nrrn. YeS Acid Cleanup: Yes 

CAS Nunber AnaJ-yte RL Result 

1261 4-II-2 
53469-2L- 9 
L2612-29-6 
II091-69-1 
L1096-82-5 
IIIO4-28- 2 
L114I-I6- 5 
3'7 324-23-5 

Aroclor 
Arocl-or 
Aroclor 
Arocfor 
Aroclor 
Arocl-or 
Arocl-or 
Aroclor 

1016 
L242 
1248 
r254 
1260 
I22I 
1232 
1262 

0. 10 
0. 10 
0.10 
0.10 
0.10 
0.10 
0. 10 
0. 10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Ronarf aA i n ttn /I /nnl-.\\Yyp t 

PCB Surrogate Recovery 

De cachl- orobiphenyl 
Tet rachl- oromet axvl- ene 

J 2 .2e" 
62 .02 

FORM I 



Arsbfisrb@ 
INCORPORATED 

sw8082/PCB WATER SURROGATE RECOVERY SUMT{ARY 

Matrix: Water QC Report No: TK53-The Boeing Company
Proj ect.: NBF-DTS 

225.082.311.001 

DCBP DCBP TCMX TC[O(
 
Client ID I REC LCL-UCL * REC LCL-UCL TOT OUT
 

MB-083111 7"7 .0e" 39-116 57.08 29-100 0
 
LCS-083111 78.88 39-116 64.5% 29-100 0
 

-7NBF-DTS-A-083011 6 .22 I0-I28 60 .22 2 5 - 10 0 0
 
NBF-DTS-B-083011 J 2 .2eo r0-r28 62 .02 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-18903 to 11-18904 

FORM-rr SW8082 
PAd6 | TAr 't K 5 < 



firsbfisrb@ 
ORGA}UCS AI{ATYSIS DATA SHEET INCORPORATED 
PCB by GCIECD r'Iethod SlI8082 Samp1e ID: LCS-083111 
Page 1 of 1 I,AB CONTROL 

Lab Sample ID: LCS-083111 O/- Pannrf NTn . TKE ?-Tho Rao i nn CrJmpany-
LIMS ID:11-18903 Project: NBF-DTS 
Matrix: Water 225.082.311.001\^ I

Data Rel-ease Authorj-zed: \\.\lW Detc S:mnler'l : NA 
Reported : 09 / 02 / II Date Received: NA 

Date Extracted: 08/31/II Sample Amount: 5OO mL 
Date Analyzed: 09/0I/II 09:34 Final Extract Volume: l-. O mL 
Instrument/Analvst : ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-i-ca Gel-: No 
Srr'l frrr Clcenrrn' YeS Acid Cleanup: Yes 

Lab Spike
Analyte Control Added Recovery 

Arocl-or 1016 0.840 1.00 84.0% 
Aroclor 1260 0.844 1.00 84.42 

PCB Surrogate Recovery 

nan:nh t nrnl-'i ^x^-yl 78.89 
Tetrachlorometaxv.Iene 64.52 

Paerrll-< ron^rfar] in rralT.uvs rrl !FYl 

FORM III 



ORGAI.TICS AI.IALYSIS DATA SHEE! 
PCB by cClECD l4ethod Sw8082 
Page 1 of 1 

Lab Sample ID: MB-083111 
LIMS ID:11-18903 
Matrix: Water 
Data Release Authorized,N\) 

r 

Reported: 09 / 02 / II 

Date Extracted: 08/37/II 
Date Analyzedz 09/0I/fI O9:15 
InsLrumenL/Analyst : ECD5/JGR 
GPC Cleanup: No 
Sul-fur Cl-eanup: Yes 

CAS Nunber 

1261 4-tL-2 
s3469-2L-9 
L261 2-29-6 
11097-69-1 
11096-82-s 
11104 -28-2 
11 14 1- 16- 5 
31 324-23-5 

Analyte 

Aroc-lor 101 6
 
Arocfor 1242
 
Arocl-or 1248
 
Aroc-l-or r254
 
Aroc-l-or 1260
 
Aroclor L22L
 
Arocl-or L232
 
Aroclor 1262
 

Ranarf 

Sample fD: MB-083111 
METHOD BI,ANK 

QC Report No: TK53-The Boeing Company
Project: NBF-DTS 

225.082.311.001 
Defc Samnlcrl. NA 

Date Received: NA 

SampJ-e Amount:
 
Final- Extract Vo]ume:


Di-l-ution Factor:
 
Sil-ica Gef :
 

Acid Cleanup:
 

RL 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

orl i n rrn /T. /nnh\99V+11tsY/!\yyvl 

PCB Surrogate Recovery 

'7'7 .0e"Decachlorobiphenyl
 
Tet rachl oromet axvlene 57.0%
 

FORM I 

500 mL 
1.0 mL 
1.00 
No 

Result 

0. 10u 
0. 10U 
0. 10u 
0. 10u 
0. 10u 
0. 10 u 
0. 10 u 
0. 10u 

Arsbfi:t!@ 
INGORPORATED 



 
 
 
 
 
 
 
 
 
 

 
  

September 2011 Monthly Data Summary 



   
 

 
   

  

 
 
 

 
 
 
 

  
 

 
 
 
 

   
       

Job name: Boeing Pipeline Dewatering 
Job number: 11BOE1 

Month: 
Prepared for: Glacier Environmental Services, Inc. 

MONTHLY DATA SUMMARY FOR CESF OPERATIONS 
Remediation Solutions for the Real WorldTM – Stormwater, Groundwater, and Waste Water 

September-11 

DATE PRECIP 
VOLUME 
TREATED 
(Gallons) 

VOLUME 
DISCHARGED 
(Gallons) 

SAND 
FILTER 

INFLUENT 
pH 

SAND 
FILTER 

INFLUENT 
TURBIDITY 

(NTU) 

SAND FILTER 
EFFLUENT 

pH 

SAND 
FILTER 

EFFLUENT 
TURBIDITY 

(NTU) 

- - - - AVG AVG AVG AVG 
9/1/2011 0.00 205,695 100,000 6.86 81.60 6.98 0.41 
9/2/2011 0.00 214,140 100,000 6.84 31.86 6.95 0.54 
9/3/2011 0.00 
9/4/2011 0.00 127,215 56,447 6.92 45.71 7.00 0.47 
9/5/2011 0.00 220,144 100,000 6.88 66.87 6.97 0.46 
9/6/2011 0.00 218,086 100,000 6.86 82.94 6.92 0.46 
9/7/2011 0.00 244,431 100,000 6.87 48.35 6.96 0.72 
9/8/2011 0.00 219,984 100,000 6.84 27.19 6.89 0.54 
9/9/2011 0.00 184,021 87,195 6.81 6.86 7.02 0.47 
9/10/2011 0.00 
9/11/2011 0.00 
9/12/2011 0.00 
9/13/2011 0.00 62,353 27,414 7.05 39.69 6.94 0.42 
9/14/2011 0.00 51,995 19,775 7.09 28.07 7.08 0.33 
9/15/2011 0.00 
9/16/2011 0.00 
9/17/2011 0.21 
9/18/2011 0.15 
9/19/2011 0.07 3,327 351 7.21 47.10 7.22 1.00 
9/20/2011 0.00 
9/21/2011 0.00 
9/22/2011 0.00 25,159 10,538 7.36 24.04 7.42 0.38 
9/23/2011 0.00 N/A 49,964 7.24 78.36 7.36 0.64 
9/24/2011 0.00 N/A 11,383 7.21 61.75 7.28 0.40 
9/25/2011 0.24 N/A 93,279 7.21 102.09 7.28 0.53 
9/26/2011 0.50 N/A 81,326 7.23 137.95 7.22 0.99 
9/27/2011 0.04 N/A 95,626 7.19 57.18 7.18 0.75 
9/28/2011 0.01 2,613 48,069 7.19 87.31 7.17 0.66 
9/29/2011 0.00 23,162 10,869 7.27 64.04 7.16 1.28 
9/30/2011 0.02 
Monthly Total Total Total AVG AVG AVG AVG 

1.24 1,596,630 1,192,236 7.06 58.89 7.11 0.60 



J/ F- Analyti cal Resou rces, I n co rpo rated->
Analytical Chemists and Consultants -aU 

September 12,2011 

Jeremy Davis 
Landau Associates, Inc. 
130 Second Ave 
Edmonds, WA 98020 

RE: Project: NBF - DTS 025.082.311.001 
ARI Job: TL44 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARl) accepted two water samples 
in good condition on September 8,2011. Two coolers were received with temperatures of 5.4 and 
5.3"C. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples 

Quality control analysis results are included for your review. Copies of the reports and all associated
 
raw data will be kept on file electronically at ARl. If you have any questions or require additional
 
information, please contact me at your convenience.
 

Sincerely,
 
ANALYTIPAL RESOURCES, INC


/t,-{ / ,< 
,4 

'.,/ ) ,/{ ' l\ ,//\//t/k
// I)Ct U 

Kellv B6ttem 
Client Services Manaser 
(206) 69s-62rr 
kellyb@artlabsesm 
www.arilabs"com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S lW-12, Seattle, WA 98124-2207 

Page 1 of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o.206-695-6200 o 206-695-6201 fax 

www.arilabs"com
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JE 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Forrnat 

ARI Client:	 Project Namer 

COC No(s) Delivered by: Fed-Ex UPS Courier 

Assisned ARI Job N". /' L Llv! Tracking No: 

Preliminary Exam ination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NO 

Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) NO 

Temperature of Coole(s) ('C) (recommended 2.0-6.0'C for chemistry) c-? 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun lD#: 

coorerAccepreo ov 	 AV o,," 9 l8 ) \l ,,'"n., 

Was a temperature blank included in the cooler? ........-	 YES
 .- ;,
What kind of packing material was used? ... Bub w(lsa GelPacks B{1g} Foam Block Paper Other: 

Was sufficient ice used (if appropriate)? ...............
 

Were all bottles sealed in individual plastic bags? . 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with custody papers? 

Wereal|bottlesusedcorrectfortherequestedana|yses? 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? ... . 

Date VOC Trip Blank was mad6 atfRt .. . 

Was Sample Split by ARI : YES Date/Time:_ EquipmenlU/ 

NA	 NO 

B 
NO 

NO 

p NO 

NO 

NO 

6/
NO 

YES	 NO

(-L	 YES NO

@	 NOc) 
Split by: 

Samples Logged by: ,r _\ Date: 4-V- rt rime: t53e 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Resolutions.' 

9y: 	 Date: 

$mB*.Air Fqhbles Fesbubt$d$r	 Small ) "sm" 
: -'aiffh :?*{ mm b 1l itlr,ft
r' Peabubbles ) "pb"


nt
 I r*l *ril Large ) "lg" 
Headspace ) 'hs" 

001 6F Cooler Receipt Form Revision 014 
3tzt10 



Sample ID 

1. NBF-DTS-A-090811 
2. NBF-DTS-B-090811 

SampJ.e ID Cross Reference Report At3bfisrb@ 
INCORPOR/ITED 

ARI Job No: TL44
 
Cl-ient: The Boeing Company


Project Event : 025.082.31-1. 001
 
Proiect Name: NBF-DTS
 

ARI ARI 
Lab ID LIMS ID t'tatrix SanpJ-e Date/Time VTSR 

'lLA4A 11-19556 Water 09/08/11 13:05 09/O8l11 15:13 
TL44B 11-19557 Water 09/08/11 13:00 09/08 /11 15:13 

Printed 09/08/1I 



ORGA}IICS AIiIAIYSIS DATA SHEET 
PCB by AC/ECD !4ethod Sw8082 
Page 1 of 1 

Lab SampJ-e fD: TL44A 
LIMS ID:11-19556 
Matri-x: Water 
Data Rel-ease Authorized: 
Reported: 09/L2/7I 

Date Extractedz 09/08/II
Date Anal-yzed: 09/09/II 15:40 
Instrument/Analyst : ECD5/AAR 
GPC Cleanup: No 
Sul-fur Cleanup: Yes 

CAS Nunber 

1267 4-II-2 
53469-27-9 
1267 2-29- 6 
11097-69-1 
11096-82-s 
1]-L04-28-2 
1114 1- 1 6- 5 
37 324-23-5 

fiisbfisrb@ 
INCORPORATED 

Sanple ID: NBF-DTS-A-090811 
SAIVIPLE 

QC Report No: TL44-The Boeing Company 
Drni anl- . NBF-DTS 

025.082.311.001
 
Date Sampled: 09/08/11
 

Date Received: 09/08/LI 

Sample Amount: 500 mL
 
Fina] Extract Volume: 1.0 mL
 

Dil-uLion Factor: 1. O0
 
Sil-ica Gel: No
 

Acid Cleanup: Yes
 

AnaJ-yte 

Arocl-or 1016 
Aroclor L242 
Arocfor 1248 
Aroc]or 1254 
Arocl-or 12 60 
Aroclor ]-22L
Aroclor L232 
Arocl-or 1262 

Reported in pg/L (ppb) 

PCB Sumogate Recovery 

Decachl-orobiphenyl 
T et ra chl- o rome t axvl- ene 

RL Result 

0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

64 .52 
58.5? 

FORM I 



Alstfi:rb@
ORGAI{ICS AIiIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD ldethod Sw8082 SanpJ.e ID: NBF-DTS-B-090811 
Paqe 1 of 1 SAIVIPLE 

Lab Sample ID: TL44B QC Report No: TL44-The Boeing Company 
LIMS ID:11-19557 Drni anl- . NBF-DTS 
Matrix: Water o25.O82.311.001 
Data Rel-ease Authorized: Date SampJ-ed: 09/08/1"L 
Reportedt 09/12/LI Date Received: 09/08/1L 

Date Extracted: 09/08/L1 Sample Amount: 500 mL 
Date Anal-yzedz 09/09/II 15:59 Final Extract Volume: 1.0 mL 
Instrument/Analyst : ECD5/AAR Dil-ution Faclor: 1.00 
GPC Cleanup: No Si-l-ica Gel-: No 
SuIfur Cleanup: Yes Acid Cleanup: Yes 

CAS Nunber AnaJ-yte RL Result 

L261 4-1L-2 
53469-2]-9 
L261 2-29- 6 
11097-69-1 
11096-82-5 
r r LU.t- z6- z 
11r41_-1b-5 
37 324-23-5 

Aroclor 
Arocl-or 
Aroc.l-or 
Aroclor 
Arocl-or 
Arocl-or 
Aroclor 
Arocl-or 

101 6 
1242 
L248 
]254 
LZOU 
122L 
L232 
rzoz 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Tet rachloromet axyf ene 

67.22 
49 .52 

FORM I 



txsbfisrb@ 
INCORPORATEDORGA}IICS A}IAIYSIS DATA SHEEf 

PCB by GCIECD l{ethod Sw8082 
Page 1 of 1 

Lab SampJ-e fD: MB-090811 
LIMS ID: 11-19556 
Matrix: Water
 
Data Release Authorized:
 
Reported: 09/12/1,1,
 

Date Ext.racted: 09/08/17
Date Analyzed: 09/09/II 14:24 
fnstrument/Analyst : ECD5/AAR 
GPC Cleanup: No 
Sul-fur CJ-eanup: Yes 

CAS Nuuber 

L267 4-LL-2 
53469-2L-9 
1261 2-29- 6 
11097-69-1 
L1096-82-5 
L11,04-28-2 
1114 1- 16- 5 
31 324-23-5 

Analyte 

Arocl-or 1016
 
Arocl-or IZLIZ
 
Arocfor 7248
 
Arocl-or rz34
 
Arocl-or r zou
 
Arocl-or L22L
 
Arocl-or L232
 
Arocl-or L262
 

Panar+art 

Sample ID: MB-090811 
METHOD BLA}IK 

QC Report No: TL44-The Boei-ng Company 
Prni ant : NRF -DTS 

025 .082 . 311.001 

Uggfll|.4Yl!\}/.yvl 

PCB Sunogate Recovery 

Decachl-orobiphenyl 65.0?
 
T e t ra chl- orome t axvl ene 50.8?
 

Date Sampled: NA 
Date Received: NA 

SampJ-e Amount:
 
Final- Extract Vo]ume:


Di-l-ution Factor:
 
Sil-ica Gel:
 

Aci-d Cleanup:
 

RI 

10 
10 
10 
10 
10 
10 
10 
10 

in rrnlT /nnl.r\ 

500 mL 
1.0 mL 

No 
Yes 

Result 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

FORM I 



AXsifisrb@ 
INCORPORATED 

sw8082/PCB WATER SLRROGATE RECOVERY SUMI'IARY 

Matrix: Water QC Report No: TL44-The Boeing Company
Project: NBF-DTS 

025.O82.311.001 

DCBP DCBP TCMX TCI{I(

C1ient ID I REC LCL-UCL I REC LCL-UCL TOT OUT
 

MB-090811 65.0? 39-116 s0.88 29-L00 0
 
LCS-090811 63.8? 39-116 4s.5? 29-700 0
 
LCSD-090811 56.0? 39-116 36.8% 29-L00 0
 
NBF-DTS-A-O 908 1 1 64.52 10-128 58.5? 25-100 0
 
NBF-DTS-B-090811 61,.2e" 10-128 49.5? 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-19556 to 11-19557 

FORDr-rr SW8082 
Paaa 1 far'ILAA 



*xstusrb@
ORGA}IICS ATiIAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD t'lethod Sw8082 SaupJ-e ID: LCS-090811 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-090811 QC Report No: TL44-The Boeing Company 
LIMS ID:11-19556 Project: NBF-DTS 
Matrix: Water 025.082.311.001 
Data Rel-ease Authorized: Date Sampled: NA 
Reportedz 09/12/7I Date Received: NA 

Date Extracted LCS/LCSDz 09/08/1,1 Samp]e Amount LCS: 500 mL 
LCSD: 5OO mL 

Date Analyzed LCS: 09/O9/I1 14:43 Final- Extract Vol-ume LCS: 1.0 mL 
LCSD: 09/09/1.1 1,5:02 LCSD: 1.0 mL 

fnsLrument/Anal-yst LCS: ECDs/AAR Dilution Factor LCS: 1.00 
LCSD: ECDs//zu\R LCSD: 1.00 

GPC CJ-eanup: No Silica Gel-: No 
Sulfur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyt€ LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 0.563 1.00 56.38 0.491 1.00 49.12 13.7? 
Arocl-or 12 60 0.636 1.00 63.68 0.562 1.00 56.22 12.42 

PCB Sunogate Recovery 

LCS LCSD 
Decachlorobiphenyl 63.8? 56.08 
Tetrachlorometaxvl-ene 45.58 36.88 

Results reported in pq/L
 
RPD calcul-ated using sample concentrations per SW846.
 

FORM III 



J/ E Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

a, 

September 19,20ll 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds. WA 98020
 

RE: Project: NBF - DTS 025.082.311.001
 
ARI Job: TM22
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analyical Resources, Inc. (ARl) accepted two water samples 
in good condition on September 14,201l. One cooler was received with a temperature of 9.4oC. 
Six bottles were received for Oil and Grease analysis and three bottles each sample were composited 
per Landau Associates. 

The samples were analyzed for PCBs and Oil and Grease, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerelv-

Client Services Manaser 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207 

Page I of 

461'1 South 134th Place, Suite 100. TukwilaWAgB'168.206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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JE 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Format 

t)0etl1ARlclrent 
/7	 

,,o1""r*^^" N
I 

lL { 
COC No(s)r	 Delrvered by: Fed-Ex UPS Courrer r-ranO oCJo Other.

1A )k	 
NAAssigned ARI Job No Trackrng No 

Preliminary Exam ination Phase: 

Were tntact, properly signed and dated custody seals attached to the outsrde of to cooler? 

6,
NO 

Were custody papers rncluded with the cooler? 

Were custody papers properly frlled out (ink, srgned, etc.) NOqu\	 K' 
NO 

Temperature of Coole(s) ('C) (recommended 2 0-6.0 'C for chemrstry) 

lf cooler temperature is out of compliance frll out form 00070F 

t\ \ 
*po,nj* TeY Z-7VS^_/"</ 	 _ lLl't 1 

Cooler Accepted by / 	 Date Trme 

ci 	 /5lt 
Complete cuslody forms and atTach all documents 

Log-ln Phase: 

Was a temperature blank rncluded in the cooler? .	 ^)YEs Cg/
What krnd of packtng materral was used? ... Gel Packs Baggres Foam Block Paper Other:;--r-
Was sufficrent ice used (rf approprrate)? ... .. .
 (ryNA No
 

Were all bottles sealed in rndivrdual plastic bags? ...
 YEs 	 /'G ) 
Drd all bottles arrive rn good condrtion (unbroken)? . . YES) 	

v
NO,A'JWere all bottle labels complete and legrble? ...	 ryES NO\2.

Dtd the number of containers listed on COC match wrth the number of contalners recerved? .. ..--....	 fE$ No\4.
Drd all bottle labels and tags agree wrth custody papers? ,YE$ Now.Were all bottles used correct for the requested analyses? qsfl No 
Do any of the analyses (bottles) requrre preservatron? (attach preservatron sheet, excludrng VOCs) NA YE6 NO
 
Were all VOC vrals free of arr bubbles? @ YES NO
 
Was suffrcient amount of sample sent rn each bottle?
 YEg 	 No 
Date VOC Trrp Blank was made at ARI .. . 6]) 
Was Sample Splrt by ARI 0/ YES Dateffime Equrpment.	 Split by./tSamples Logged by 

* Notify Project Manager of discrepancies or concems'. 

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Notes, Discrepancies, E Reso/ulions: 

By Date 

SmsllAir.l*.Bt&blef I Pe€bubblbs' Small ) "sm"
2-{ rnm > d fnr6

r.l
 Peabubbles ) "p5"

al rrt Large ) "lg"I 

Headspace ) "hs" 

0016F	 Cooler Recerot Form Revision 014 
3/2t10 



Analytical Resources, Incorporated Cooler Temperatu re 
Analytical Chemists and Consultants Compliance Forrn

-rrur? 

lr c'1n,Lv 

Gooler#: Temoeratu 

Time: / 5 ul5 

Cooler Temperature Compliance Form Version OO0 
3l3l09 
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^Z\
Sample rD Cross Reference Report Alsiff8*(9

INCORPORATED 

ARI Job No: TV122
 
Cl-ient: The Boeing Company


Project Event : 025.082.31-1.001
 
Project Name: NBF
 

ARI ARI 
Sanple fD Lab ID LIMSI ID Matrix Samp].e Date/Time VTSR 

1. NBF-DTS-A-O91411 Tv122A 11-19970 Water 09/1,4/1,1, 14:35 09/I4l11 15:15 
2. NBF-DTS-B-091411 TM22B 1.I-I9971 Water 09/14/II 14:20 09/I4l11 15:15 

Printed 09/14/II 



ANALyTtcAI /A 
RESOURCESV 

ORGA}IICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method Sw8082 Sanple ID : NBF-DTS-A-091411 
Page 1 of 1 SAI*TPLE 

Lab Sample f D: TI422A QC Report No: 1V122-lhe Boeing Company 
LIMS ID:11-19970 Proi ect: NBF 
Matrix: Water ./ 025.082.311.001 
Data Rel-ease Authorized, , frt Date Sampled: 09/).4/7I
Reported: 09 / 19 / 77 Date Received: 09/14/LL 

Date Extracted: 09/1,5/1,I Sample Amount: 500 mL 
Date Anafyzed: 09/16/11. 12t39 Fina] Extract Volume: 1. O mL 
Instrument,/Anal-yst : ECDT /JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Ge.l-: No 
Sulfur Cleanup: Yes Acid C]eanup: Yes 

C,AS Nunber Analyte RL Resu].t 

126'7 4-II-2 
53469-2r-9 
1267 2-29- 6 
11097-69-1 
11096-82-5 
).).ro4-28-2 
1114 1- 1 6- s 
37 324-23-5 

Aroclor 
Aroclor 
Aroclor 
ArocLor 
Aroclor 
Aroclor 
Arocl-or 
Aroclor 

101 6 
L242 
L248 
L254 
IZOU 
).221
L232 
L262 

0. 
0. 

0. 

n 
n 
n 

10 
10 
10 
10 
10 
-LU 

10 
10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Ponnrl.r\sPv! orlusu i nrrr rrn /T
frYl ! /hhlr\PPp \

I 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
T e t ra chl- orome t axvl- ene 

81.0? 
56.s? 

FOR[' I
 



ORGANICS ATiIALYSIS DATA SHEET 
PCB b!' @,/E@ t'tethod SW8082 
Page 1 of 1 

Lab Sample ID: TN122B 
LIMS ID:11-19971 
Matrix: Water 4 
Data Rel-ease Authorized: fP 
Reportedz 09/19/71. 

Date Extracted: 09/15/11
Date Anal-yzed. 09/1,6/11. 1.3202 
f nstrument/Analyst : ECDT /JGR 
GPC Cleanup: No 

126'72-29-6 Arocl-or 

Sul-fur Cleanup: Yes 

CAS Nunber Analyte 

1,267 4-II-2 
53469-21- 9 

Aroc]or
Arocl-or 

101 6 
)-z4z 
L248 

LL097-69- 1 ArocLor r254 
LL096-82- 5 Arocl-or 1260 
11104-28-2 ArocLor L22L 
11141-16-5 Arocl-or 1232 
31 324-23- 5 Arocl-or 1262 

ANALY1SAL A 
RESOUBCES\gZ 
INCORPORATED 

Sauple ID: NBF-DTS-B-091411 
SA!!PLE 

QC Report No: TM22-The Boeing Company
Project: NBF 

025.082.311.001 
Date Sampled: 09/14/11.


Date Received: 09/1,4/1,1,
 

Sample Amount: 500 mL
 
Fina] Extract Vol-ume: l- . 0 mL
 

Dil-ution Factor: 1.00
 
Sil-ica Gel-: No
 

Acid Cl-eanup: Yes
 

RL Resul-t 

0.10 < 0.10 u 
0.10 < 0.10 u 
0. 10 < 0.10 u 
0. 10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 
0.10 < 0.10 u 

Reported in pgll, (ppb)
 

PCB Surrogate Recoverl
 

Decachl-orobiphenyl 11 .22
 
Tetrachlorometaxylene 58.08 

FORM I 



Arsiffsrb@
ORGAI{ICS A}IATYSIS DATA SHEET INCORPORATED 
PCB by GClEcD ldethod Sw8082 Sample ID: MB-O91511 
Page 1 of 1 METHOD BI.A}IK 

Lab Sample ID: MB-091511 QC Report No: TM22-The Boeing Company 
LIMS 1D: 11-19970 Project: NBF 
Matrix: Water 025 .082 .31. 1.001 
Data Release Authori-zed: Date SampLed: NA4Reported: 09 / 19 / 1.1, Date Received: NA 

Date Extractedz 09/15/11 Sample Amount: 500 mL 
Date Anal-yzedz 09/).6/1,1. 11:3L FinaI Extract Vo]ume: 1.0 mL 
fnstrument/Analyst : ECDT/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Sul-fur Cleanup: Yes Acid Cleanup: Yes 

CAS Nuuber Analyte RL Result 

L261 4-LL-2 Aroclor l- u.l- o 0. 10 10 u 
n53469-2L-9 Arocl-or )-zqz 10 10 u 

1267 2-29-6 Arocl-or L248 0. 10 10 u 
nL3.O9'7 -69-I Arocl-or rz34 10 10 u 
n11096-82-5 Aroclor rzou 10 n 10 u 

r r lu.t- zd- z Arocl-or T22T n 10 n 10u 
1114 1- 16- 5 Arocl-or 1232 10 10un n 

n n31 324-23-5 Arocl-or 1262 10 10u 

Reported in pgll, (ppb) 

PCB Surogate Recovery 

Decachl-orobiphenyl 80.22
 
Tetrachl-orometaxyl ene 54.22
 

FORM I 

http:Decachl-orobiphenyl80.22


trsbfis*@ 
INCORPORATED 

sw8082/PCB WATER SITRROGATE RECOVERY SUMIIARY 

Matrj-x: Water QC Report No: '1M22-The Boeing Company
Project: NBF 

025.O82.311.001 

DCBP DCBP TC!O( TCMX
 
C].ient ID I REC LCL-UCL T REC LCL-UCL TOT OUT
 

MB-091511 80.22 39-11 6 54.22 29-]-00 0
 
LCS-091511 78.0? 39-116 54.0? 29-100 0
 
LCSD-091511 76.88 39-116 52.0t 29-1.00 0
 
NBF-DTS-A-0914 11 81.0t IO-1.28 56.58 25-100 0
 
NBF-DTS-B-091411 11 .22 10-128 58.08 25-100 0
 

Prep Method: SW3510C 
Log Number Range: 11-19970 to 11-19971 

FOR['I-II SW8082 
Paqe 1 for TYJ22 



irssfis*@
ORGAT.ITCS ANATYSTS DATA SHEET INCORPORATED 
PCB by @/E@ Merhod SW8082 Sample ID: LCS-091511 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-091511 QC Report No: TM22-The Boeing Company
LIMS ID:11-19970 Project: NBF 
Matrix: Water ,21 025.O82.311.001 
Data Rel-ease Authorized:. un Date Sampled: NA 
Reported: 09/19/Ll Date Received: NA 

Date Extracted LCS/LCSDz O9/15/11 Sampl-e Amount LCS: 500 rnl, 
LCSD: 500 mL 

Date Analyzed LCS:. A9/16/11 11:54 Fj-nal- Extract Vol-ume LCS: 1.0 mL 
LCSD: 09/16/1,1. 12z16 LCSD: 1.0 mL 

fnstrument/Analyst LCS: ECDT/JGR Dil-ution Factor LCS: 1.00 
LCSD: ECDT/JGR LCSD: 1.00 

GPC Cleanup: No Silica GeI: No 
Sulfur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Add€d-LCSD Recovery RPD 

Aroc]or 1016 0.640 1.00 64.0t 0.632 1.00 63.2* 1.38 
Aroclor 1260 0.773 1.00 11.32 0.753 1.00 75.3t 2.62 

PCB Surrogate Recovezy 

LCS LCSD 
Decachlorobiphenyl 78.03 76.82 
Tetrachl-orometaxvfene 54.0t 52.02 

Results reported in pg/L
 
RPD cal-cul-ated using sample concentrations per SW846.
 

FORM III 



SAI'{PLE RE SITLTS -CONVENT f OriIAlS ANALYTTGAL a1I'122-The Boeing Company 
fi,="'8JffffrY 

Matrix: Water Project: NBF 
Data Rel-ease Authorized: Event: 025.082.311.001 
Rennrl-crl . nq/1q/1I Date SampJ-ed: 09/14/!7vJt +Jt 

Date Received: 09/14/17 

Client ID: NBF-DTS-A-091411 
ARI ID: 11-199?O TI,|22A 

Date 
Analyte Batch t{ethod Units RL Saop1e 

HEM Oj-l- & crease 09/16/II EPA 1664A mq/L 3.3 < 3.3 U 
0 91 611# 1 

RT, AnaIrzf inrI rannrf inn Iimif 

U Undetected at reported detection fimit 

Water Sample Report-TM22 



SAIIPLE RE SI'LTS -CONVENT IOTiIAIS ANALYT|CAt6
1M22-fhe Boeing Conpany RESOURCEST\Y 

INCORPORATED 

Matrix: Water 
Data Release Authorized: 
Reported: 09 / 19 / 1I Date Sampled: 09/14/I7

Date Received: 09/14/LI 

Project: NBF 
Event z 025.082.311. 001 

Client ID: NBF-DTS-B-091411 
ARI ID: 11-199?L t,t,tZ2B 

Analyte 
Date 
Batch Method Unitg RL Sa.mple 

HEM Oil & Grease 09/16/11. 
0 91611# 1 

EPA 16644 mq/L 3.3 < 3.3 U 

RL 
U 

Analytical reporting limit 
Undetected at reported detection l-imit 

Water Sample Report-TM22 



METHOD BLAIIK RESITLTS-COI$/ENTTONAIS 4NALyT1CAL A 
T1422-The Boeing Company RESOURCESV 

INCORPORATED 

Matrix: Water 
Data Rel-ease Authori-zed: 
Renorterl . Oq /1 I /II 

Project: NBF 
Event : 025 .082 .3 1 1 . 0 0 1 

Date Sampled: NA 
Date Received: NA 

Analyte Method Date Units B1ank ID 

HEM Oil & Grease EPA 1664A 09/16/II ms/L < 5.0 u 

Water Method Bl-ank Report-TM22 



I,AB CONTROL RESI'LTS-COI{VENTIO}.IATS 
T1422-The Boeing Company	 fixsffiseb@ 

INCORPORATED 

Matrix: Water Proi cr-t : NBF 
Data Re]-ease Authorized: Event : 025 .082 .3 1 1 . 0 0 1
Reported: 09/19/1,1. Datc Semnled. NA 

Date Received: NA 

Spike
Analyte/Method QC ID Date Units LCS Added Recovery 

HEM Oil- & Grease ICVL 09/L6/LL mq/L 36.4 40.1 90.88 
EPA 16644 

Water Lab Controf Report-TM22 



J/ F- Analyti cal Resou rces, I n co rporated 
Analytical Chemists and Consultants-aU 

September 26,2011 

Jeremy Davis
 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020
 

RE: Project: NBF - DTS 025082.311.001
 
ARI Job: TN59
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analyical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on September 22,201l. One cooler was received with a temperature of l6.l oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARl. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerelv. 

lFffi^'
Project Manager 

-for-

Kelly Bottem
 
Client Services Manaser
 
(206) 695-62rr
 
kellyb(g)arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,MlS lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 c 206-695-6200 r 206-695-6201 fax 

http:www.arilabs.com
http:kellyb(g)arilabs.com


Sample ID Cross Reference Report A:siil:t5(O
INCORP'OR'TTED 

ARI Job No: TN59
 
Client: The Boeing Company


Project Event : 025082.311.001
 
Project Name: NBF-DTS
 

ARI ARI 
Sample ID Lab ID LIMII ID Matrix Sample Date/Tine VTSR 

1. NBF-DTS-B-0922II TN59A 11,-20166 Water 09/22/1,1 13:50 09/22/I1 1.4:20
2. NBF-DTS-A-09221.I TN598 1,1-20167 Water 09/22l11 14:05 09/22/]-1. 1.4220 

Printed 09/22/I1 
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JA 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Forrnat 

ARI C|tent: Project Name 

COC No(s): Delivered by: Fed-Ex UPS Courier 

Assigned ARI Job No Tracking No: 
, 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? 

Were custody papers included with the cooler? 

Were custody papers properly frlled out (ink, signed, etc.) 

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemrstry) lbi-l 
lf cooler temperature is out of compliance fill out form 00070F 

coolerAccepted by 	 PV o^r" ?lJ>{l/ 

G
G6 NO 

NO 

NO 

remp Gun to*' ?GV{/bH 
,,^"' l4art 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank rncluded in the cooler? 

What kind of packrng matenal was used? ... eroote wrap@el Packs Baggies Foam Block Paper' \-___-/ 
Was sufficient ice used (if appropriate)? ..........
 

Were all bottles sealed in rndivrdual plastic bags?
 

Did all bottles arrive rn good conditron (unbroken)?
 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received? ................
 

Did all bottle labels and tags agree wrth custddy papers?
 

Were all bottles used correct for the requested analyses? 

Do any of the analyses (bottles) requrre preseryation? (attach preservatron sheet, excluding VOCs)... 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? 

Date VOC Tnp Blank was made at ARI 

Was Sample Split by ARI YES Date/Time: 

NA 

@

@' 

@ 

YEs @
Other:_ 

YEs cG) 

(G)
YES 6

;
,@ No 

No6A 
6No 

NO@ 
YES NO 

YES NO 

NO@ 
Split by' 

Samples Logged by ri^", /43{
n* Notify Project Manager of discrepancies or concems 

SamDle lD on Bottle Sample lD on GOC Sample lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, E Reso/utions.' 

By'	 Date' 

Sme[Air E[bHes Small ) "sm"

*,2lrBlr
 

Peabubbles ) 'pb"tttt orl Large ) "lg" 
Headspace ) "hs" 

0016F Cooler Receipt Form Revision 014 
3t2t10 



Analytical Resources, Incorporated Cooler Temperatu re 
Analytical Chemists and Consultants Compliance Forrn 

TKtsq 

- frs:A - ffi22 t 

pleted by: 

Cooler Temperature Compliance Form Version 0O0 
3/3/09 



ANALYTICALIa: 
RESOURCEST\y

ORGAI{ICS ANATYSIS DATA SHEET INCORPORATED 
PCB by @,/E@ Method SW8082 SampJ.e ID: NBF-DTS-B-092211 
Pacre 1 of 1 SA}IPI.E 

Lab Sample ID: TN59A QC Report No: TN59-The Boeing Company 
LIMS ID:. 7I-20766 Project: NBF-DTS 
Matrix: Water 025082.3r_1.001 
Data Re]ease Authorized: Date Sampled: 09/22/IIrReported: 09/26/1,1, Date Received: 09/22/LL 

Date Extractedz 09/22/11 Sample Amount: 500 mL 
Date AnaI yzed; 09 / 23 / 1.1 1.4: 49 Fi-nal Extract Volume: 1.0 rnl,
fnstrument/Analyst: ECD5/JGR Dil-ution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel-: No 
SuIfur Cleanup: Yes Acid Cl-eanup: Yes 

CAS Nuuber Analyte RI Result 

n 
n 

1261 4-rr-2 Arocl-or 1016 10 0. 10 u 
53469-2L-9 Aroclor 1242 10 10u 
126't2-29-6 Aroclor L248 n 1n n 10U 
11097-69-1 Aroclor L254 10 10un n 

n n11096-82-5 Aroclor L260 10 10u 
n 

n n 
].LL04-28-2 Arocl-or T22T U. 10 10 u 
1114 1- 1 6- 5 Arocl-or 1232 10 10 u 

n37 324-23-5 Arocl-or rzoz n 10 10 u 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 44.58
 
Tetrachlorometaxvl-ene 39.88
 

FORM I 

http:Decachl-orobiphenyl44.58


ANALYTICAL Aun 
RESOURCES \!Z

ORGA}IICS A}TAIYSIS DATA SHEET INCORPORATED 
PCB by cClECD Method Sw8082 Sample ID: NBF-DTS-A-092211
Page 1 of 1 SAIIPLE 

Lab Sample ID: TN59B OC Rcnnrl- Nn. TNl59-Tho Rnoi na f-a-;mPdn!" LIMS IDz II-2016'7 Project: NBF-DTS 
Matrix: Water 025082.311.001 
Data Rel-ease Authorlzed: Date Sampled: 09/22/LI
Reported: 09/26/11. Date Received: 09/22/II 

Date Extractedz 09/22/11 Sample Amount 500 mL 
Date Anal-yzed: 09/23/I7 15:08 Fina] Extract Vo]ume 1.0 mL 
Instrument,/Analyst : ECD5/JGR Dilution Factor 1.00 
GPC Cleanup: No SiIica Gel- No 
Sul-f ur Cleanup: Yes Acid Cleanup Yes 

CAS Nunber Analyte RL Result 

LZO I q- rr-Z 
53469-2L-9 
L2612-29-6 
11097-69-1 
L1096-82-5 
]-1,]-04-28-2 
1114 1- 16- 5 
31 324-23-5 

Arocl-or 
Arocl-or 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

l-ul_o 
rzt) z 
L248 
L254 
rzov 
L22r 
L232 
1262 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

Reported in pgll (ppb) 

PCB Surrogate RecovelaT 

De ca ch l- o r ob i-phe n y J

T et ra chl- orome t axvl- ene 
II.26 
67.8? 

FORM I 



irsiilsrb@ 
INCORPORATED 

SW8O82/PCB WATER SURROGATE RECOVERY SUMNIARY 

Matrix: Water QC Report No: TN59-The Boeing Company 
Proj ect: NBF-DTS 

025082.311.001 

DCBP DCBP TCMI( TCMX
 
Client ID I REC LCL-UCL T REC LCL-UCL TOT OUT
 

MB-O922LL 6'7 .52 39-116 50.58 29-100 0 
LCS-092211 69.0? 39-116 52.22 29-L00 0 
LCSD-092211 68.88 39-116 52.82 29-L00 0 
NBF-DTS-B-09221.1. 44.58 10-128 39.88 25-100 0'7r.22NBF-DTS-A-09221.1. 10-128 67 .82 25-100 0 

Prep Method: SW3510C
 
Log Number Range: 1I-20166 to II-20161
 

FORI'{-II SW8082 
Page 1 for TN59 



ixsbfisrb@
ORGAI{ICS AIiIATYSIS DATA SHEET INCORPORATED 
PCB by GCIECD l{ethod Srl'I8082 Sample ID: LCS-092211 
Page 1 of 1 LCS/LCSD 

Lab Samp1e ID: LCS-0922LL QC Report No: TN59-The Boeing Company 
LIMS ID: LI-20166 Project: NBF-DTS 
Matrix: Water 025082.311.0014
Data Rel-ease Authorizedt //t/ Date Sampled: NA 
Reportedz 09/26/1I Date Received: NA 

Date Extracted LCS/LCSDz 09/22/11 Sampfe Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCSI 09/23/L1 14:11 Finaf Extract Vol-ume LCS: 1.0 mL 
LCSD: 09/23/1L 14:30 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECDS/.IGR Dil-ution Factor LCS: 1.00 
LCSD: ECDS/JGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel: No 
Sulfur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD R€covery RPD 

Aroclor 1016 0.672 1.00 67.22 0.664 1.00 66.4r t.2Z 
Aroclor 1260 0. 637 1.00 63.7t 0.642 1-. 00 64.22 0.83 

PCB Sunogate Recovela/ 

LCS LCSD 
Decachforobiphenyl 69.08 68.88 
Tetrachl-orometaxvfene 52.22 52.82 

Results reported in pgll,
 
RPD cal-culated using sample concentrations per SW846.
 

FORlvl III 



ORGA}UCS ANAIYSIS DATA SHEET 
PCB by @,/E@ ldethod Sw8082 Sanple ID: MB-092211 
Page 1 of 1 MEIHOD BI.A}IK 

Lab Sample ID: MB-0922L1- QC Report No: TN59-The Boeing Company 
LIMS ID: LL-20166 Project: NBF-DTS 
Matrix: Water , 025082.311.001 
Data Rel-ease Authorrzed.: ,,/ Date Sampled: NA 

-Reported: 09/26/LL Date Received: NA 

Date Extracted: 09/22/Il Sample Amount: 500 mL 
Date Anal-yzed: 09/23/II 1-3252 Final Extract Vol-ume: 1.0 mL 
Instrument,/Analyst : ECD5 /JGR Dilution Factor: 1.00 
GPC Cleanup: No Silica GeI: No 
Sul-fur Cleanup: Yes Acid Cleanup: Yes 

CAS Nuulrer Analyte RL Result 

1261 4-LL-2 Arocl-or tut-b n 1n < 0.10 u 
n53469-2I-9 ArocLor LZ4 Z 10 < 0.10 u 
n 1n126't2-29-6 Aroclor 7248 < 0.10 u 
n11097-69-1 Arocl-or L254 10 < 0.10 u 
n11096-82-5 Arocl-or 1260 10 < 0.10 u 

Lt).04-28-2 Arocl-or I22T 1n < 0.10 u 
1114 1- 1 6- 5 Aroc.l-or 1232 1n < 0.10 u 
31 324-23-5 Aroclor r zoz n 10 < 0.10 u 

Reported in pg/L (ppb) 

PCB Sunogate Recovery 

Decachl-orobiphenyl 67.5?
 
Tet rachl- orometaxvL ene 50.58
 

tr3bfisrb@ 
INCORPORATED 

FORl.t I 



Jl E Analytical Resources, I ncorporated
7/- Analvtical Chemists and Consultants\t 

September 29,2011 

Jeremy Davis 
Landau Associates, Inc. 
130 Second Ave 
Edmonds, WA 98020 

RE: Project: NBF - DTS 025082.311.001 
ARI Job: TO38 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Anallical Resources, Inc. (ARI) accepted two water samples 
in good condition on September 27,2011. One cooler was received with a temperature of 1.6oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated
 
raw data will be kept on file elecfonically at ARI. If you have any questions or require additional
 
information, please contact me at your convenience.
 

Sincerely,
 
ANAL RESOURCES,INC
 

,bW
Kelly 
Client Services Manager 
(206) 69s-62rr 
kellyb@arilabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,Isd15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South'l34rh Place. Suite 100. TukwilaWAg8l68 .206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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^ 
Analytical Resources, IncorporatedJA 	 Gooler Receipt ForrnAnalytical Chemists and Consultants 1, 

:-:--) - {l i- (
ARrclient: Eglncr Project Name: t) lj' f 


J

COC No(s): @ Delivered by: Fed-Ex UPS Courier fflnO oetiv'ereO Otner: 

Assigned ARf Job No, lO ?,? Tracking No: 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? @'N 6br 
G,Were custody papers included with the cooler?	 NO 

NOWere custody papers properly filled out (ink, signed, etc.) .. .. . ... @
 
Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry)
 -]ure 

Temp Gun tO*: qt)r?tlllO€{
lf cooler temperature is out of compliance fill out form 00070F 

Cooler Accepted by rime: l?J15 
custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler?
 

What kind of packing material was used? ...
 Paper
 

Was sufficient ice used (if appropriate)? ............... NA
 

Were all bottles sealed in individual plastic bags?
 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete and legible?
 

Did the number of containers listed on COC match with the number of containers received?
 

Did all bottle labels and tags agree with custody papers?
 

Werea||bott|esusedcorrectfortherequestedanalyses?
 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...
 

Were all VOC vials free of air bubbles?
 

Was sufficient amount of sample sent in each bottle? . . . . .. . .. .
 

Date VOC Trip Blank was made at ARl.. . . . . ... . .
 

Was Sample Split by ARI , ,,6rd YES Date/Time: Equipment: Split by:
 
\.2/ /1 -.a/. 

t,, 

Samples Logged by: 1t./ 	 Date: l,-
-7 'V- 1. t Ti*", /'" 1 / t 

e Notify Project Manager of discrepancies or concems n 

Sample lD on Bottle SamDle lD on COc Samole lD on Bottle Sample lD on COC 

Additional Notes, Discrepancies, & Reso/utions.' 

Bv: Date:
 

fTrnsf Ait Bubbler* I LAFI6€ fr,k"Subbks Small ) *sm"

f--rearuant6sI z-* mrn | "lrnr't Peabubbles + "pb""l'.-i*. I t.**r lrr* Large ) "lg"I 

Headspace ) "hs' 

0016F Cooler Receipt Form Revision 014 

3t2t10 



Sanple ID 

1. NBF- DTS_A_0927 II 
2. NBF-DTS-B -0927 7T 

SampJ.e ID Cross Reference Report #stf*:?:@ 
INCORPORATED 

ARI .Iob No: TO38 
Cl-ient: The Boeing Company

Project Event: N/A
Prorect Name: NBF-DTS 

ARI ARI 
Lab ID LIMS ID Matrix SanpJ-e Date/Time V:ISR 

TO38A IL-21-293 Water 09/21 /11 10:16 09/21 /11 13:45
 
TO38B II-2I294 Water 09/2't /1-L r0|12 09/27 /1.1 13:45
 

Printed 09/27 /tt 



ORGAT{ICS AI{ALYSIS DATA SHEET 
PCB by cClEcD Method Sw8082 
Paqe 1 of 1 

Lab SampJ-e ID: TO38A 
LIMS ID:]-L-21293
Matrix: Water 
Data Re.l-ease Authorizedz 
Reported : 09 / 29 / 1I 

Date Extracted: 09/21 /17
Date Anal-yzed: 09/28/1-1- O9:15 
f nstrument/Anaf yst : ECD5/AAR 
GPC Cleanup: No 
Suffur Cleanup: Yes 

CAS Nunber AnaJ-yte 

tzo t 4- Lr-z Aroc.l-or 1 016 
s3469-2I-9 Aroc.l-or 1242 
1267 2-29- 6 Aroc.lor 1248 
L]-09l - 69-r 
11096-82-5 

Aroclor 
Arocl-or 

L2s4 
J.260 

L1104-28-2 Arocl-or L227 
l_ l_ L4I- 1b-5 Arocl-or L232 
37 324-23-5 Aroclor L262 

e$ifisrb@ 
INCORPORATED 

Samp1e ID: NBF-DTS-A-092711 
SAITPLE 

QC Report No: TO38-The Boeing Company
Project: NBF-DTS 

Date Sampled: 09/21 /17

Date Received: 09/21 /1,7
 

Sample Amount: 500 nL
 
Fina] Extract Volume: 1.0 mL
 

Dil-ut.ion Fact.or: 1.00
 
Silica Gel-: No
 

Acid Cl eAnrrn : Ye q
 

RL Resu].t 

0.10 10 u 
n0.10 10 u 
n0.10 10 u 

0.10 n 10 u 
n 10 u 

n 1n n 10u 
n 10 u 
n0.10 10u 

Reported in pg/L (ppb)
 

PCB Surrogate Recovety
 

Decachlorobiphenyl 64.88
 
Tetrachl oromet axyl- ene 55.22 

http:Decachlorobiphenyl64.88


AXsSfiS*@
ORGATiIICS A}IAI,YSIS DATA SHEET INCORPORATED 
PCB by 6C/ECD ldethod SW8082 SampJ-e rD: NBF-DTS-B-O92711 
Page 1 of SAMPLE1 

Lab Sample ID: TO38B QC Report No: TO38-The Boeing Company
LIMS IDz LL-2L294 Project: NBF-DTS 
Matrix: Water ,4
Data Release Authorized; u'4 Date Sampled: 09/21 /1,I
Reported: 09 / 29 / 1.1 Date Received: 09/27 /1,I 

Date Extracted: 09/21 /lI Sample Amount: 500 mL 
Date Analyzed: 09/28/1-1. 09234 Fina] Extract Vofume: 1. O mL 
f nstrument /Ana1yst. : ECD5 /AAR Diluti-on Factor: 1.00 
GPC Cleanup: No SiLica Gel-: No
SuIfur C]eanup: Yes Acid Cleanup: Yes 

CAS Nunber AnaJ.yte RL Result 

126'1 4-1L- 2 Aroclor 1016 0.10 < 0.10 u 
53469-2I- 9 Aroclor rz4 z 0.10 < 0.10 u 
7267 2-29- 6 Arocl-or L248 0.10 < 0.10 u
11097-69-1 Aroclor rz34 0.10 < 0.10 u
11096-82-5 Arocl-or TZOU 0. r-0 < 0.10 u 
LLL04-28- 2 Arocl-or 1.221, 0.10 < 0.10 U
L7L47-1-6-5 Aroc.Lor r232 0.r.0 < 0.10 u 
37 324-23* 5 Arocl-or rzoz 0.10 < 0.10 u 

Reported in pg/L (ppb) 

PCB Surrogate Recoverlz 

Decachl-orobiphenyl 65 .22
 
T et rachl- o rome t axvl ene 64.89
 



ORGAI.TTCS A}IAIYSTS DASA SHEET 
PCB by 6C/ECD Method Sw8082 Sauple ID: MB-092711 
Page 1 of 1 METHOD BLAI.IK 

Lab Sample fD: MB-092711 QC Report No: TO38-The Boeing Company
LIMS ]D: Il-21293 Project: NBF-DTS
Matrix: Water ,r?
Data Release Authorlzed: ,y'6{ Date Sampled: NA? /Reported: O9/29/lI Date Recelved: NA 

Date Extracted: 09/27 /17 Sample Amount: 500 mL 
Date Analyzed: 09/28l11 O8:18 Final Extract Vofume: 1.0 mL 
Instrument/AnaIyst : ECD5/AAR Dil-ution Factor: 1.00 
GPC CJ-eanup: No Sil-ica Gel-: No
SuIfur Cleanup: Yes Acid C]eanup: Yes 

CAS Nuuber AnaJ-yte RL Result 

L261 4-L1,-2 Arocl-or 1016 0.10 < 0.10 u 
53469-21-- 9 Arocl-or 1_2 42 0.10 < 0.10 u
L26'72-29-6 ArocLor ]-248 0.10 < 0.10 u 
L]-091 -69- 1 Arocl-or L254 0.10 < 0.10 u 
L7096-82- 5 Arocl-or r260 0.10 < 0.10 u 
L1:.04-28- 2 Arocl-or I221 0.10 < 0.10 u
11141-16-5 Aroclor t232 0. r_0 < 0.10 u 
37 324-23-S Arocl-or L262 0.10 < 0.10 u 

Reported in pgll, (ppb) 

PCB Surrogate Recoverlr 

Decachlorobi-phenyl 68.0?
 
T et ra chl- o romet axvl- ene s1.5?
 

irsbfisrb@ 
INCORPORATED 

FORM I 



firs:fisrb@ 
INCORPORI\TED 

SW8O82/PCB IVATER SURROGATE RECO\IERY STDA{ARY 

Matrix: Water QC Report No: TO3SrThe Boei-ng Company
Proiect: NBF-DTS 

DCBP DCBP TCIO( TCrO(
C]"ient ID I REC LCL-UCL I REC LCL-UCL TOT OUT 

MB-092711 68.0? 39-71,6 51.5? 29-L00 0 
LCS-09211L 67.52 39-116 53. 0? 29-1.00 0 

nLCSD-092711 67.5? 39-116 57.0? 29-rOO 
NBF_DTS-A_0927 T7 64.82 10-128 s5.22 25-100 U 

NBF_DTS-B _09271.1 65.22 1A-I28 64.82 25-100 n 

Prep Method: SW3510C
 
Log Number Range t 1,I-27293 to 11,-21,294
 

FORM-Ir SW8082 
Page 1 for TO38 



fiIs:ffSrb@
ORGATiIICS AT{AIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 SanpJ.e ID: LCS-092711 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-0927LL QC Report No: TO38-The Boeing Company
LIMS ID: L7-2L293 Project.: NBF-DTS 
Matrix: Water 
Data Rel-ease Authorized: Date Sampled: NA 
Reported: 09 / 29 / 7I Date Received: NA 

Date Extracted LCS/LCSD:. 09/27/!1 Sampl-e Amount LCS: 500 mL 
LCSD: 500 nL 

Date Anal-yzed LCSz 09/28/71 08:37 Final- Extract Volume LCS: 1.0 mL 
LCSD: 09/28l11 08:56 LCSD: 1.0 mL 

lnstrument/Analyst LCS : ECD5/AAR Dilution Factor LCS: 1.00 
LCSD: ECDSIAAR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel-: No
Sulfur Cl-eanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD 

Aroclor 101-6 0. 691 1. 00 69. 1t 0.713 l-. 00 71.3C 3. 18 
Aroclor l-2 60 0.567 1. 00 s6.79 0.559 1. 00 ss. 9g 1..42 

PCB Sunogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 67 .5e" 6'l .52 
Tetrachforometaxvl-ene 53.0? 57 .08 

Resul-ts reported in pg/L
 
RPD calcufated using sample concentrations per SW846.
 

FORM ITI 



 
 
 
 
 
 
 
 
 
 

 
  

October 2011 Monthly Data Summary 



   
 

 
   

  

 
 
 

 
 
 
 

  
 

 
 
 
 

   
       

Job name: Boeing Pipeline Dewatering 
Job number: 11BOE1 

Month: 
Prepared for: Glacier Environmental Services, Inc. 

MONTHLY DATA SUMMARY FOR CESF OPERATIONS 
Remediation Solutions for the Real WorldTM – Stormwater, Groundwater, and Waste Water 

October-11 

DATE PRECIP 
VOLUME 
TREATED 
(Gallons) 

VOLUME 
DISCHARGED 
(Gallons) 

SAND 
FILTER 

INFLUENT 
pH 

SAND 
FILTER 

INFLUENT 
TURBIDITY 

(NTU) 

SAND FILTER 
EFFLUENT 

pH 

SAND 
FILTER 

EFFLUENT 
TURBIDITY 

(NTU) 

- - - - AVG AVG AVG AVG 
10/1/2011 0.00 
10/2/2011 0.18 
10/3/2011 0.07 37,659 9,823 7.32 32.66 7.16 0.53 
10/4/2011 0.06 10,425 4,234 7.31 19.00 7.24 0.43 
10/5/2011 0.16 2,215 270 7.49 25.30 7.51 1.10 
10/6/2011 0.17 
10/7/2011 0.06 
10/8/2011 0.01 
10/9/2011 0.06 

10/10/2011 0.00 2,016 363 7.45 9.20 7.64 1.20 
10/11/2011 0.69 6,059 2,536 7.65 33.55 7.66 0.45 
10/12/2011 0.01 25,229 11,499 7.61 24.56 7.63 0.52 
10/13/2011 0.00 1,728 488 7.48 95.35 7.59 0.80 
10/14/2011 0.01 
10/15/2011 0.00 
10/16/2011 0.00 
10/17/2011 0.00 33,339 1,344 7.68 43.13 7.76 1.40 
10/18/2011 0.00 4,667 775 7.68 44.90 7.73 0.60 
10/19/2011 0.00 
10/20/2011 0.01 
10/21/2011 0.02 
10/22/2011 0.38 
10/23/2011 0.00 
10/24/2011 0.02 4,154 382 7.71 13.50 7.90 1.00 
10/25/2011 0.00 26,467 11,899 7.92 43.82 7.88 0.72 
10/26/2011 0.01 22,738 10,085 8.08 76.42 7.97 0.65 
10/27/2011 0.00 32,913 11,664 7.98 89.64 8.01 0.72 
10/28/2011 0.39 27,290 11,850 7.74 31.98 7.87 0.68 
10/29/2011 0.00 
10/30/2011 0.14 
10/31/2011 0.00 
Monthly Total Total Total AVG AVG AVG AVG 

2.45 236,899 77,212 7.65 41.64 7.68 0.77 



J/ E Analytical Resources, I ncorporated 
Analytical Chemists and Consultants

aU 

October 6,2011 

Jeremy Davis 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Proiect: NBF - DTS 025082.311.001
 
ARI Job: TP92
 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on October 4, 2011 . One cooler was received with a temperature of 10.6oC. 

The samples were analyzed for PCBs, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

AN^\yrw RESOURCES,INC 

Client Services Manaeer 
(206) 69s-62rr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,W5 LW-IZ, Seattle, WA 98124-2207 

Page I of 

45'11 South 134th Place, Suite 100 o TukwilaWAg8l68 .2O6-695-6200.206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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J; 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Cooler Receipt Form 

a, 
I 

Proiect Name: ta 

COC No(s): 

Assigned ARI Job No: 
,, , , 

*O 

I V I -

Delivered by 

Tracking Nor 

Fed-Ex UPS Courier 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?
 

Were custody papers included with the cooler?
 

Werecustodypapersproper|yfi|ledout(ink,signed,etc.)'.....
 

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry)... ..... t A ,A
 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 
Was a temperature blank included in the cooler? .. .?<:: .. .. . ,._ \ 

Wassufficienticeused(if appropriate)?................. >1-

Were all bottles sealed in individual plastic bags? 
Did all bottles arrive in good condition (unbroken)? 
Were all bottle labels complete and legible? 
Did the number of containers listed on COC match with the number of containers received? 
Did afl bottle labels and tags agree with custody papers? 
Werea||bott|esusedcorrectfortherequestedana|yses? 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 

What kind of packing material was used? ... Bubble Wrao Wet lcd Gel Packs Baggies Foam Block eaper Other;;J__t:-/ 

Were all VOC vials free of air bubbles? 

Was sufficient amount of sample sent in each bottle? .......... 

DateVOCTripBlankwasmadeatARl........... 

WasSampleSp|itbyAR|.g)"7/DaEnime:-Equipment-Sp|itby:

/ | 	 t, r t\ 
sampleslogged by: ' -/ Date: I ( , -V?L\ 

f-lt t+: I 

NA 

G)
@
@ 

NO 

NO 

NO 

1q(s 

YES 
\ 

-qt 

NA f{Es / No\ ./\6S 	 (_W-\.z- \
(59f NO 

G9/ NO 

6r., NO 

(YE{ NO 

,? \ \---l 
YESAy NO 

) YES NO| ./ ./\^ , ( YEj/ NO 

hA--

* Noffy eroiu-tM n"n", o1 offirncies or concerns 


Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC
 

Additional Nofes, Discrepancies, & Resolutions.' 

BY: Date 

.nBlXAii eb&blF* Paafubbls$' Small -) "sm"
*,3thbtt	 I!-* mm !' 4[ innrI	 Peabubbles ) "p5r

lr l:i-J sr* Large ) "lg" 
*hs'Headspace ) 

tt_l tl ?Time: | | 'l / 
* 

Cooler Receipt Form	 Revision 014 

I 



Sample rD Cross Reference Report A:siffSt5@ 
INCORPORATED 

ARI Job No: TP92
 
Client: The Boeing Company
 

Proj ect Event : 025082 .311. 001
 
Project Name: NBF-DTS
 

ARI ARI 
Sanple ID Lab ID LIMS ID t'latrix Samp]-e Date/Time VTSR 

1. NBF-DTS-A-10041-1 TP92A 1.I-2223O Water I0/04/L1 L3:40 1,0/04/It 1-4:15
2. NBF-DTS-B-100411 TP92B II-2223I Water lO/O4l11 13:50 70/04/1-1- 1,4:1-5 

Printed IO/04/II 



Analytical Resources, Incorporated Cooler Temperatu re 
Analytical Chemists and Consultants@ Compliance Forrn 

Bottle Count 

(e.ci+l,<.J 

e-otl er lh^,t 

Cooler#: Temper 

ooo70F Cooler Temperature Compliance Form Version 00O 
3/3i09 



ORGANICS ANAI,YSIS DATA SHEET 
PCB by GC/ECD Method Sv[8082
Page 1 of 1 

Arsifisrb@ 
INCORPORATED 

Sanple ID: NBF-DTS-A-100411 
SAI'!PLE 

Lab Sample fD: TP92A 
LIMS ID:. 1"I-22230 
Matrix: Water 
Data Refease Authorized,: \tv/
Reportedz L0/06/lI 

, 

QC Report No: TP92-The Boeing Company
Project: NBF-DTS 

025082.311.001 
Date Sampled: L0/04/LL

Date Received: L0/04/LL 

Date Extractedl. I0/05/LL
Date Analyzed: I0/05/1L 19:36 
Instrument/Anafvst : ECDTl4,4P 
GPC Cleanup: No 
Suffur Cleanup: Yes 

Sample Amount: 
Finaf Extract Vo]ume:

Dilution Factor: 
Si.l--ica Gef : 

Acid Cleanup: 

500 mL 
-L.U ML 
1.00 
No 
Yes 

CAS Number Analyte RL Result 

7261 4-7r-2 
53469-2L-9 
1267 2-29- 6 
11,091-69-1 
I1,096-82-5 
1,1,104-28-2 
1114 1- 1 6- 5 
3'7 324-23-5 

Aroc.l-or 
Aroclor 
Arocl-or 
Aroclor 
Arocl-or 
Arocl-or 
Aroclor 
Arocl-or 

1016 
1242 
]_248 

]-260
t22t 
L232 
L262 

10 
10 
10 
10 
10 
10 
10 
10 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

Ron^rl-a.{r\vyvr uvu i n frr rrn /T-FYl ! /nnl.r\\t1yvl 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Te t ra chl- orome t axyl ene 

91.5? 
64.02 



firsbfisrb@
ORGAI{ICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD l4ethod Sv[8082 Sanple ID: NBF-DTS-B-100411 
Page 1 of 1 SAIVIPLE 

Lab Sample ID: TP92B f)l- Pannrl- lrla. 'lPQ?-Tha P,ao i na Y 1-,-cmpany
LIMS IDz 1L-2223I Project: NBF-DTS 
Matrix: Water 025082.311.001\ I
Data Rel-ease Authorized: \\Nl' Date Sampled: L0/04/IL
Reported: I0/06/11 Date Received: L0/04/IL 

Date Extractedl. I0/05/7I Sample Amount: 500 mL 
Date Anaf yzedz 1,0 / 05 / 11 19 : 5 9 Finaf Extract Vol-ume: 1.0 mL 
I ns t rument /Ana 1ys t : ECDT 724lryP Difution Factor: 1.00 
GPC Cleanup: No Sif ica Ge.l-: No 
Srrlfrrr (llcanrrn: YeS Acid Cl-eanup: Yes 

CAS Nunber AnaJ-yte RL Resu]-t 

L261 4-LL-2 Arocfor 1016 0.10 < 0.10 u
 
53469-2L-9 Arocfor L242 0.10 < 0.10 u
 
1_2612-29-6 Arocl-or L248 0.10 < 0.10 u
 
LL091 -69-L Arocl-or I254 0.10 < 0.10 u
 
LL096-82-5 Arocl-or ]-260 0.10 < 0.10 u
 
L1,L04-28-2 Aroclor I22I 0.10 < 0.10 u
 
11141-16-5 Arocl-or 1_232 0.10 < 0.10 u
 
3'7324-23-5 Arocl-or L262 0.10 < 0.10 u
 

Rannrl- ad i n rra /T. /nnl.r\uvv f rr tsY/ ! \yyvl 

PCB Sumogate Recovery 

Decachl-orobiphenyl 90.0% 
Tet rachloromet axvlene 60.8% 



ORGA}TICS AI{ALYSIS DATA SHEET 
PCB by GC/ECD Method Sw8082 
Page 1 of 1 

Lab Sample ID: MB-100511 
LIMS ID: L1"-22230 
Matrix: Water 

^nData Refease Authorized:"\TI,JVt 

Reported:. l0/06/IL 

Date Extracted: I0/05/II
Date Anafyzedz I0/05/Il 18:05 
f nstrument/Anaf vst : ECDT/AAR 
GPC Cleanup: No 
Srrl frrr Cl c:nrrn' Yes 

CAS Nunber AnaJ-yte 

L261 4-LL-2 
s3469-2L-9 
1"2612-29-6 
1-L097 -69-L 
LL096-82-5 
L71_0 4-28-2 
11141-16-5 
31 324-23-5 

Arocfor 
Arocfor 
Arocl-or 
Aroc-Ior 
Aroclor 
Arocfor 
Arocfor 
Arocl-or 

1016 
L242 
1"248 
1_254 
1-260 
r227 
r232 
L262 

Rannr]-

Sample ID: 	MB-100511 
METHOD BI,ANK 

QC Report No: TP92-The Boeing Company
Project: NBF-DTS 

025082.311.001 
l-taf o S:mnl od. \1A 

Date Received: NA 

Sample Amount:
 
Final Extract Vo]ume:


Difution Factor:
 
Sif ica Ge]:


Ac-id Cleanup:
 

FJ, 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

ad 'i n rrc /T. /nnh\\ Illlv / 

PCB Surrogate Recovery 

Decachforobiphenyl 99 .2eo
 
Te t ra chl oromet axvl- ene 59.5?
 

5OO mL 
1.0 mL 
1.00 
No 
Yes 

Resu]-t 

< 0. 10u 
< 0. 10u 
< 0. 10 u 
< 0. 10 u 
< 0. 10 u 
< 0. 10u 
< 0. 10u 
< 0. 10u 

AlssfiSrb@ 
INCORPORATED 



A:s5ff8tb@ 
INCORPORATED 

sw8082/PCB WATER SURROGATE RECOVERY SUMIIARY 

Matrix: Water QC Report No: TP92-The Boeing Company 
Proj ect: NBF-DTS 

025082.311.001 

DCBP DCBP TCI'D( TCt'o(

Client ID T REC LCL-UCL T REC LCL-UCL TOT OUT
 

MB-100511 99 .22 3 9- 116 59.5% 29-100 0
 
LCS-100511 89.8% 3 9- 116 52.22 29-L00 0
 
LCSD-100511 97.22 39-1L6 57.8% 29-L00 0
 
I\IJ-E -UI J-A- -L U U 4 -L 1 91.5% r0-1"28 64.0e" 25-100 0
 
NBF-DTS-B-100411 90.0% L0-r28 60.8? 25-L00 0
 

Prep Method: SW3510C 
Log Number Range: LL-22230 to 11"-2223L 

FORM-rr SW8082 



Als5f;iSrb@ 
ORGAI.IICS AI.IAIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 SampJ-e ID: LCS-100511 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-100511 QC Report No: TP92-The Boeing Company 
LIMS ID: lL-22230 Project: NBF-DTS 
Matrix: Water 025082.311.001 
Data Refease Authorized: Datc S:mnl ari. I\fA 
Rennrl-pr'l ' 1O/O6/II Date Received: NA 

Date Extracted LCS/LCSD: I0/05/11. Samp1e Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCSz L0/05/I1" I8227 Finaf Extract Vo]ume LCS: l-.0 mL 
LCSD: f0/05/17 18:50 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECDTIAAR Difution Factor LCS: 1.00 
LCSD: ECDT/AAR LCSD: 1.00 

GPC CJ-eanup: No Sifica Gef: No 
Srrl frrr Cl cenrrn. YeS Ani d l-l a:nrrn. Yes 

Spike LCS Spike I,CSD 
Artalyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery 

Aroclor 1016 0. 609 1.00 60. 9s 0.705 1.00 70.5% 1"4.62 
Aroclor 1260 0 .194 1.00 19 .42 0.894 1.00 89 .42 11 . 8% 

PCB Surrogate Recovery 

LCS LCSD 
Decachforobiphenyl 89. 8% 91 .22 
Tet rachf orometaxylene 52.22 57.8% 

Results reported in pglL
 
RPD cal-cul-ated using sample concentrations per sw846.
 

FORM IIT 



J/ E Analytical Resources, Incorporated 

\J
 Analvtical Chemists and Consultants
-Jl-

October 16,20ll 

Jeremy Davis 
Landau Associates, Inc. 
130 Second Ave 
Edmonds, WA 98020 

RE: Project: NBF - DTS 025.082.311.001 
ARI Job: TRiZ4 

Dear Jeremy: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analyical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted two water samples 
in good condition on October ll,20lL One cooler was received with a temperature of 4.6oC. 
Six bottles were received for Oil and Grease analysis and three bottles each sample were composited 
per Landau Associates. 

The samples were analyzed for PCBs and Oil and Grease, as requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely, 
RESOURCES.INC 

Client Services Manager 
(206) 6es-62rr 
kellyb(@arilabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 2O6-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb(@arilabs.com
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ftE 	 Analytical Resources, Incorporated 
Analytical Chemrsts and Consultants Cooler Receipt Format 

/1 \
 
ARrcrrent: l\o/ rA1 Pro,ect Name
 

COC No(s) Dehvered by' Fed-Ex UPS Couner Hand 

Assisned ARr Job *". TfZ Z\ Tracking No' 

Preliminary Exam ination Phase: 

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?	 GJ NO 

Were custody papers included with the cooler? 

B NO 

Were custody papers properly filted out (ink, signed, etc ) ,. NO
 

Temperature of Coole(s) ('C) (recommended 2 0-6 0'C for chemrstry) L- | |
 

lf cooler temperature ts out of comphance frll out form 00070F	 Temp Gun lD#' Tq\
-< i o'| - 1,CoolerAcceptedby y' ) 9^L	 1.-" l6t5 cs 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank rncluded in the cooler? YEs Gr, 
What kind of packing materral was used? .. Bubble Wr.n w(g) Get Packs Baggres Foam Block Paper Other:


Was sufficient ice used (rf appropriate)? NA
 G* 
Were all bottles sealed in rndrvrdual plastic bags? Yes 60
 
Drd all bottles arrive rn good condrtion (unbroken)? . . ... GA No
 
Were all bottle labels complete and legibte? ... . @No
 
Dtd the number of containers |sted on COC match wrth the number of contarners received? @No

Drd all bottle labels and tags agree wrth custody papers? '@ No
 
Were all bottles used correct for the requested analyses? No
{e
Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs) NA No
 
Were all VOC vrals free of arr bubbles? YES NO
 

Gt 
@

Was sufficient amount of sample sent rn each botfle?	 No8e 
Date VOC Trip Blank was made at ARI 6p 
Was Sample Sptit by ARt 6) yES Date/Trme _ Equrpment	 Split byu ,/,. 

samples Losged ov / 5 o"e /o- tl- l\ \tr0 \Time: 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Bottte Sample lD on COC Sample lD on Bottle Sample lD on COC 

Ad d it i on al Nofes, D i sc repa n ci es, & Resolufions.. 

By Date
 

Srrtdl &t F{bb'le* Small ) 
"sm"-.affir >4mrR
ti Peabubbles ) "p5"


+i
 *rl Large ) "lg" 
Ileadspace ) "hs" 

0016F Cooler Recerpt Form Revision 014 
3t2t10 



sampre rD cross Reference Report #siilStb(E
INCORPORATED 

ARI Job No: TR24
 
Client: The Boeing Company

Project Event z 025082.311
 

Project Name: North Boeing Field- DTS
 

ARI ARI 
Sanpte ID Lab ID LIllSt ID Matrix Sa.upJ.e Date/Tiue VTSR 

_1 . t\t1r-u-tJ-fI-t-u '^1111 TR24A 1,I-23I54 Water 1,0/I1,/II 13:10 1,O/1,I/I7 16:50 
2. NBF-DTS-B-101111 TR24B 11-23155 Water 1,0/lI/]-1, I3zI2 1,0/1,U 11 16:50 

Printed 10/tI/ll 
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ANALYTICALa 
RESOURCES \9 

ORGATiIICS AI{ATYSIS DATA SI{EET INCORPORATED 
PCB by @,/F.CD Merhod SrV8082 Sample ID : NBF-DTS-A-101111 
Page 1 of 1 SAMPLE 

Lab Sample ID: TR24A QC Report No: TR24-The Boeing Company
LIMS ID:. Ll-23L54 Prn'iccf . Nnrf h Rnainn F i al rl- pf g 
Matrix: Water 025082.37r' \ |Data Release Aut' Date Sampled: 10/n/n
Reported : ro/rn/l?t""o' tY$\ i Date Received: I0/II/I1 

Date Extracted : 1,0 / 1,2 / 11, Samp1e Amount: 500 mL 
Date Analyzed: 1,0/13/II 2I:0I Final- Extract Volume: 1.0 mLL
]-NSETUMCNE/ANA-LVST : EUIJ I / \J\JR Dilution Factor: 1.00 
GPC Cleanup: No Sil,ica Gel: No 
Sul-fur Cl-eanup: Yes Aci-d Cl-eanup: Yes 

CAS Nunber Analyte Rt Result 

12614-II-2 Arocl-or 
53469-2L-9 Aroclor 
L2612-29- 6 Arocl-or 
L1-091-69- 1 Arocl-or 
LL096-82-5 Aroclor 
I1"I04-28- 2 Arocl-or 
1114 1-1 6-5 Arocfor 
3'7324-23-5 Arocl-or 

101 6 
rz4 z 
L248 
L254 
L260 
L221" 
1232 
1262 

0. 10 
0. 10 
0. 10 
0.10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Reported in pgll, (ppb) 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Tet rachl-oromet axvlene 

94.82 
67 .22 

FORII I
 



ANALYTICAL 
RESOURCES \9 

ORGAI.IICS AIIALYSIS DATA SIIEET INCORPORATED 
PCB by GCIECD l'lerhod SW8082 Sanple ID: NBF-DTS-B-101111 
Page 1 of 1 SAI'IPLE 

Lab Samp1e ID: TR24B QC Report No: TR24-The Boeing Company 
LIMS ID:11-23155 Prnier-f!tvJvvu : Norl- h Roei no Fiel ct- DTS 

Matri-x: Water 025082.3LL 
Data Refease Authorizedt-(\tl Date Sampled: t0/I!/LL
Reported: L0/L4/ll Date Received: 1,0/II/17 

Date Extractedz L0/L2/LI Sample Amount: 500 mL 
Date Analyzed: 1,0/1,3/1,1 2i.224 Fina1 Extract Vofume: 1.0 mL 

-LnSEf UmenE /Ana-l-VSE : Mrj / / \.JbK Di-Iution Factor: 1.00 
GPC CJ-eanup: No Silica Gel-: No 
Sulfur Cfeanup: Yes Acid Cleanup: Yes 

CAS Nuuber AnaJ-yte RL Result 

L267 4-rr-2 
53469-2r-9 
12612-29-6 
11097-69-1 
r_1096-82-5 
I L IU4- 26- Z 

1114 1- 1 6- 5 
31 324-23-5 

Arocl-or 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Arocl-or 
Arocl-or 
Arocfor 

101 6 
L242 
]-248 
I254 
LZOU 
I22I 
rz5z 
1262 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

Pannrfr\sPvr arlLsv i n rrl rrn,/TFY / ! /nn].r\\ l1l1v,/ 

PCB Surrogate Recovery 

Decachl-orobiphenyl
Tetrachlorometaxvl-ene 

84.8? 
60.8% 

FORM I 



Aissfisrb(0
ORGAI.TICS AI{AJ,YSIS DATA SI{EET INCORFORATED 
PCB by @/E@ t'Iethod s['I8082 Sample ID: MB-101211 
Paqe 1 of 1 METHOD BLAI.IK 

T,ah Semnle TD: MB-l-0121-1 QC Report No: TR24-The Boeing Company 
LIMS ID: II-23I54 Drn-ian+. l\rn;fI Roeincr FicIrl- DTS 
Matrix: Water 025082.3Lr 
Data Release Authori-zed: Date Sampled: NA 
Renorferi: 1O/14/II Date Received: NA 

Date Extracted: 1,0/12/II Sample Amount: 
Date Anal-yzedi I0/13/II 1-9:.52 Final Extract Volume: 
Instrument/Analyst : ECDTlJGR Dil-ution Factor: 
GPC Cleanup: No Sil-ica Gel: 
Suffur Cleanup: Yes Acid Cleanup: 

CAS Nunber AnaJ-yte RL 

126'7 4-LL-2 Aroclor 1016 10 
53469-21-9 Aroclor 1242 10n 

L261 2-29-6 Aroc]or 1248 n 10 
L1091 -69-1, Aroc]or 1254 n 10 
11096-82-s Arocl-or 1260 10 
III04-28-2 Aroclor L22L n 10 
1114 1- 16- 5 Aroc1or L232 n 10 
31 324-23-5 Arocl-or 1262 n 10 

Reported in pgll, (ppb) 

PCB Surogate Recovery 

Decachl-orobiphenyl 93.22 
Tet ra chl- orome t axvl- ene 61.8% 

500 nL 
I.U ML 
1.00 
No 
Yes 

Resu].t 

< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 
< 0.10 u 

FORM I 



Arstr$rb(0
INCORPORATED 

slt8082/PcB WATER SURROGATE RECOVERY SrrMLlARy 

Matrix: Water QC Report No: 
Drnianl-. 

TR24-The Boeing Company
\Inrth Rnc inc F i cl6l- pf g 

025082.3L1 

Client ID 
DCBP DCBP 
I REC LCL-UCL 

TCI'o(
I REC 

TCMX 
LCL-UCL TOT OUT 

MB-101211 93.2% 39-116 61.8? 29-r00 0 
LCS-101211 9'7 .82 39-116 63.5? 29-L00 0 
LCSD-101211 92.82 39-116 62.52 29-L00 0 
L\11I -U I 5-A- I U I.L.L.L 94.82 1,0-1,28 61 .22 25-L00 0 
L\bI -U I 5-IJ- -L U I I.L.L 84.8? 1,0-1,28 60.88 25-100 0 

Prep Method: SW3510C
 
Log Number Range:. 1,1,-23L54 to 11-23155
 

FORM-rr SW8082 
Page 1 for TR24 



ils5fi:tb@
ORGA}iIICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by @,/E@ r.lerhod svr8082 Sample ID: LCS-1OL2IL 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-101211 QC Report No: TR24-The Boeing Company 
LIMS ID: LL-23L54 Drni an+ . NnTf I Rnei nn F.i pl rl- DTS 
Matrix: Water N 025082.3rr 
Data Rel-ease Authorizedi \\I\) Date Sampled: NA 
Reported: I0/14/II Date Received: NA 

Date Extracted LCS/LCSDl. I0/12/II Sample Amount LCS: 500 nL 
LCSD: 500 mL 

Date Anal-vzed LCS: 10/13/1-L 20:15 Final Extract Vol-ume LCS: l-.0 mL 
LCSD: I0/13/LL 20:38 LCSD: 1.0 mL 

Instrument/Analyst LCS: ECDT/JGR Dil-ution Factor LCS: 1 . 00 
LCSD: ECDTlJGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel-: No 
Sul-fur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS R€covery LCSD Addod-LCSD Recov€ry RPD 

Arocl-or 1016 0.'7'79 1.00 77.92 0.786 1.00 78.69 0.9? 
Aroclor l-2 60 0.883 1.00 BB.3E 0.854 1.00 85.48 3.3? 

PCB Surrogate Recovery 

LCS LCSD 
Decachl-orobiphenyJ- 97 .82 92.82 
Tetrachlorometaxvl-ene 63.5% 62.52 

Resul-ts reported in pglL
 
RPD cal-cul-ated using sampfe concentrations per SW846.
 

FORM III 



SA}4PLE RE SULTS -CO}iIVENT TONALS ANALYnGAL (a
TR24-The Boeing Company RESOURCES \Y 

INCORPORATED 

Matrix: Water 
Data Rel-ease Authorize{}[
Reported:. L0/14/I7 v 

O Proipcl. : NarJ-h Rnainn 
Event. 025082.371, 

f lrtA \rmnt6dr tIl/ | | | | |LVT LLI LL 

Date Recei-ved: L0/I7/II 

Eiald- n'ra 

Client ID : NBF-DTS-A-101111 
ARI ID: 11-23154 TR24A 

Date 
Analyte Batch Method Units Rt SampJ.e 

flt wl u]-l_ & Grease I0/1,4/I1, EPA 16644 mg/L 3.4 < 3.4 U 
1014 11# 1 

HEM-SGT NP Oil- & Grease IO/I4/1,1 EPA 1664A mq/L 3.4 < 3.4 U 
1014 11# 1 

HEM Polar Oil & Grease I0/I4/1,1, EPA 1664A mq/L 3.4 < 3.4 U 

RT, An: I rrf i na l ran^rl- i na I i mi t 
U Undetected at reported detecti-on limit 

Water SampJ-e Report-TR24 



SAI'fPLE RE SULTS -COIII\IENT IONAIS 
TR24-The Boeing Company Aistfi:tb@ 

INCORPORATED 

Matrix: Water Prai anf North Roeino Field- DTSnn.QData Refease Authorizedl !l{l Event 025082.311 
Reporred: I0/I4/IL J'v F):j-o Q:mnlod L0/Lr/rr

Date Received L0/L1,/7r 

C]-ient ID: NBF-DTS-B-101111 
ARI ID: 11-23155 TR24B 

Date 
Analyte Batch Method Units RL Sample 

HEM Oil & Grease L0/!4/II EPA 16644 mg/L 3.3 < 3.3 U 

L 014 11# 1 

HEM-SGT NP Oil- & Grease I0/I4/II EPA 1664A mq/L 3.3 < 3.3 U 

1014 11# 1 

HEM Pol-ar Oil & Grease 10/L4/L1- EPA 16644 mq/L 3.3 < 3.3 U 

RL Analytical reporting limit 
U Undetected at reported detection fimit 

Water Sample Report-TR24 



METHOD BI"ANK RESI'LTS-CON\ZENTIONAIS 
TR24-The Boeing Company firsbfisrb@ 

INCORPORATED 

Matrix: Water ^. /) Project: North Boeing Fie1d- DTS 
Data Rel-ease Authorize Event : 025082.3II 
Reported: L0/14/Il \15 Date Sampled: NA 

Date Received: NA 

Analyte Method Date Units Blank ID 

HEM Oil- & Grease EPA 1664A I0/I4/1,I mq/L < 5.0 u 

HEM-SGT NP Oil- & Grease EPA 16644 I0/1,4/II mq/L < 5.0 u 

HEM Pol-ar Oil & Grease EPA 1664A I0/I4/1,1, mq/L < 5.0 u 

Water Method Bl-ank Report-TR24 



I,AB CONTROL RESI'LTS-CONVENTIONAIS 
TR24-The Boeing Company A:38fi:tb@ 

INCORPORATED 

Matrix: Water Project: North Boeing Fiel-d- DTS^/-)Data Release Authorize{:}\ Event:. 025082.3IL 
Reported z I0 / 14 / II 'J \J Date Sampled: NA 

Date Recei-ved: NA 

Spike
,\nalyte/Method QC ID Date Units LCS Added Recovery 

HEM Oil & crease ICVL 70/1,4/1,1, mq/L 39.6 40.1 98.8% 
EPA 1664A 

Water Lab Control- Report-TR24 











































 
 
 
 
 
 
 
 
 
 

 
 
  

Discharge Monitoring Data
 



            

                    

                 

                 

                 

                 

                 

                 

               

               

               

               

               

               

               

               

                 

                 

                 

                  

                 

                 

                       

                       

                 

               

               

TABLE D-1 Page 1 of 5 
BOEING COMMERCIAL AIRPLANE - NORTH BOEING FIELD FACILITY
	

LOCATION:  7500 EAST MARGINAL WAY SOUTH, SEATTLE, WA
	
DISCHARGE AUTHORIZATION NUMBER:  827-01
	

SAMPLE 

DATE 

FLOW 

gal/day 

FOG 

mg/L 

pH Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 Aroclor 1262 Lab ID# 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

DAILY LIMIT-> 100,000 100 5.5-12 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

7/1/2011 13,865 - 7.13 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TC99B 

7/2/2011 - - - - - - - - - - - -

7/3/2011 - - - - - - - - - - - -

7/4/2011 - - - - - - - - - - - -

7/5/2011 17,092 - 8.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TD05B 

7/6/2011 16,842 - 7.38 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TD21B 

7/7/2011 15,381 - 7.86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TD32B 

7/8/2011 19,708 - 7.78 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TD48B 

7/9/2011 100,000 - 7.15 - - - - - - - - -

7/10/2011 100,000 - 7.08 - - - - - - - - -

7/11/2011 100,000 - 7.06 - - - - - - - - -

7/12/2011 100,000 - 7.04 - - - - - - - - -

7/13/2011 100,000 - 7.01 - - - - - - - - -

7/14/2011 100,000 - 6.99 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TE15B 

7/15/2011 100,000 - 7.08 - - - - - - - - -

7/16/2011 100,000 - 7.46 - - - - - - - - -

7/17/2011 82,188 - 7.51 - - - - - - - - -

7/18/2011 67,826 - 7.48 - - - - - - - - -

7/19/2011 76,911 - 7.44 - - - - - - - - -

7/20/2011 82,709 <3.4 7.44 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TE88D, TE88B 

7/21/2011 96,917 - 7.54 - - - - - - - - -

7/22/2011 81,348 - 7.36 - - - - - - - - -

7/23/2011 - - - - - - - - - - - -

7/24/2011 - - - - - - - - - - - -

7/25/2011 30,408 - 7.55 - - - - - - - - -

7/26/2011 100,000 - 7.55 - - - - - - - - -

7/27/2011 100,000 - 7.53 - - - - - - - - -

12/9/2011 \\edmdata01\projects\025\082\LTST .311\WIP\R\Completion Report\Appendices\Appendix D\Project Completion Rpt_Tb D-1.xlsx Project Completion Rpt_Tb D-1.xlsx LANDAU ASSOCIATES 



            

                    

                 

                 

                 

               

               

TABLE D-1 Page 2 of 5 
BOEING COMMERCIAL AIRPLANE - NORTH BOEING FIELD FACILITY
	

LOCATION:  7500 EAST MARGINAL WAY SOUTH, SEATTLE, WA
	
DISCHARGE AUTHORIZATION NUMBER:  827-01
	

SAMPLE 

DATE 

FLOW 

gal/day 

FOG 

mg/L 

pH Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 Aroclor 1262 Lab ID# 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

DAILY LIMIT-> 100,000 100 5.5-12 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

7/28/2011 48,244 - 7.54 

7/29/2011 57,101 - 7.49 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TG14B 

7/30/2011 100,000 - 7.11 - - - - - - - - -

7/31/2011 100,000 - 7.09 - - - - - - - - -

8/1/2011 83,007 - 7.13 - - - - - - - - -

8/2/2011 47,720 - 7.25 - - - - - - - - -

8/3/2011 68,985 - 7.25 - - - - - - - - -

8/4/2011 100,000 - 7.06 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TH15B 

8/5/2011 69,180 - 6.89 - - - - - - - - -

8/6/2011 - - - - - - - - - - - -

8/7/2011 - - - - - - - - - - - -

8/8/2011 52,938 - 6.94 - - - - - - - - -

8/9/2011 100,000 - 6.85 - - - - - - - - -

8/10/2011 30,207 - 7.04 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TI03C 

8/11/2011 843 - 7.52 - - - - - - - - -

8/12/2011 2,418 - 7.23 - - - - - - - - -

8/13/2011 - - - - - - - - - - - -

8/14/2011 354 - 7.33 - - - - - - - - -

8/15/2011 1,189 - 7.26 - - - - - - - - -

8/16/2011 707 - 7.24 - - - - - - - - -

8/17/2011 401 - 7.12 - - - - - - - - -

8/18/2011 - - - - - - - - - - - -

8/19/2011 484 - 7.15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TJ28B 

8/20/2011 - - - - - - - - - - - -

8/21/2011 - - - - - - - - - - - -

8/22/2011 - - - - - - - - - - - -

8/23/2011 - - - - - - - - - - - -

12/9/2011 \\edmdata01\projects\025\082\LTST .311\WIP\R\Completion Report\Appendices\Appendix D\Project Completion Rpt_Tb D-1.xlsx Project Completion Rpt_Tb D-1.xlsx LANDAU ASSOCIATES 



            

                    

                 

TABLE D-1 Page 3 of 5 
BOEING COMMERCIAL AIRPLANE - NORTH BOEING FIELD FACILITY
	

LOCATION:  7500 EAST MARGINAL WAY SOUTH, SEATTLE, WA
	
DISCHARGE AUTHORIZATION NUMBER:  827-01
	

SAMPLE 

DATE 

FLOW 

gal/day 

FOG 

mg/L 

pH Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 Aroclor 1262 Lab ID# 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

DAILY LIMIT-> 100,000 100 5.5-12 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

8/24/2011 1,074 - 7.31 - - - - - - - - -

8/25/2011 - - - - - - - - - - - -

8/26/2011 217 <3.5 7.36 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TK17B 

8/27/2011 - - - - - - - - - - - -

8/28/2011 - - - - - - - - - - - -

8/29/2011 29,554 - 7.17 - - - - - - - - -

8/30/2011 50,698 - 6.93 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TK53B 

8/31/2011 96,242 - 7.05 - - - - - - - - -

9/1/2011 100,000 - 6.98 - - - - - - - - -

9/2/2011 100,000 - 6.95 - - - - - - - - -

9/3/2011 0 - - - - - - - - - - -

9/4/2011 56,447 - 7.00 - - - - - - - - -

9/5/2011 100,000 - 6.97 - - - - - - - - -

9/6/2011 100,000 - 6.92 - - - - - - - - -

9/7/2011 100,000 - 6.96 - - - - - - - - -

9/8/2011 100,000 - 6.89 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TL44B 

9/9/2011 87,195 - 7.02 - - - - - - - - -

9/10/2011 0 - - - - - - - - - - -

9/11/2011 0 - - - - - - - - - - -

9/12/2011 0 - - - - - - - - - - -

9/13/2011 27,414 - 6.94 - - - - - - - - -

9/14/2011 19,775 <3.3 7.08 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TM22B 

9/15/2011 0 - - - - - - - - - - -

9/16/2011 0 - - - - - - - - - - -

9/17/2011 0 - - - - - - - - - - -

9/18/2011 0 - - - - - - - - - - -

9/19/2011 351 - 7.22 - - - - - - - - -
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TABLE D-1 Page 4 of 5 
BOEING COMMERCIAL AIRPLANE - NORTH BOEING FIELD FACILITY
	

LOCATION:  7500 EAST MARGINAL WAY SOUTH, SEATTLE, WA
	
DISCHARGE AUTHORIZATION NUMBER:  827-01
	

SAMPLE 

DATE 

FLOW 

gal/day 

FOG 

mg/L 

pH Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 Aroclor 1262 Lab ID# 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

DAILY LIMIT-> 100,000 100 5.5-12 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

9/20/2011 0 - - - - - - - - - - -

9/21/2011 0 - - - - - - - - - - -

9/22/2011 10,538 - 7.42 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TN59B 

9/23/2011 49,964 - 7.36 - - - - - - - - -

9/24/2011 11,383 - 7.28 - - - - - - - - -

9/25/2011 93,279 - 7.28 - - - - - - - - -

9/26/2011 81,326 - 7.22 - - - - - - - - -

9/27/2011 95,626 - 7.18 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TO38B 

9/28/2011 48,069 - 7.17 - - - - - - - - -

9/29/2011 10,869 - 7.16 - - - - - - - - -

9/30/2011 0 - - - - - - - - - - -

10/1/2011 - - - - - - - - - - - -

10/2/2011 - - - - - - - - - - - -

10/3/2011 9823 - 7.16 - - - - - - - - -

10/4/2011 4234 - 7.24 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TP92B 

10/5/2011 270 - 7.51 - - - - - - - - -

10/6/2011 - - - - - - - - - - - -

10/7/2011 - - - - - - - - - - - -

10/8/2011 - - - - - - - - - - - -

10/9/2011 - - - - - - - - - - - -

10/10/2011 363 - 7.64 - - - - - - - - -

10/11/2011 2536 <3.3 7.66 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TR24B 

10/12/2011 11499 - 7.63 - - - - - - - - -

10/13/2011 488 - 7.59 - - - - - - - - -

10/14/2011 - - - - - - - - - - - -

10/15/2011 - - - - - - - - - - - -

10/16/2011 - - - - - - - - - - - -
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TABLE D-1 Page 5 of 5 
BOEING COMMERCIAL AIRPLANE - NORTH BOEING FIELD FACILITY
	

LOCATION:  7500 EAST MARGINAL WAY SOUTH, SEATTLE, WA
	
DISCHARGE AUTHORIZATION NUMBER:  827-01
	

SAMPLE 

DATE 

FLOW 

gal/day 

FOG 

mg/L 

pH Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 Aroclor 1262 Lab ID# 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

DAILY LIMIT-> 100,000 100 5.5-12 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

10/17/2011 1344 - 7.76 - - - - - - - - -

10/18/2011 775 - 7.73 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 TS44B 

10/19/2011 - - - - - - - - - - - -

10/20/2011 - - - - - - - - - - - -

10/21/2011 - - - - - - - - - - - -

10/22/2011 - - - - - - - - - - - -

10/23/2011 - - - - - - - - - - - -

10/24/2011 382 - 7.9 - - - - - - - - -

10/25/2011 11899 - 7.88 - - - - - - - - -

10/26/2011 10085 - 7.97 <0.1 <0.1 0.18 0.12 <0.1 <0.1 <0.1 <0.1 TT82B 

10/27/2011 11664 - 8.01 - - - - - - - - -

10/28/2011 11850 - 7.87 - - - - - - - - -

10/29/2011 - - - - - - - - - - - -

NOTES: 
1. Bold values indicate a detection above reporting limits 
2. Shaded values indicate an excedance of discharge criteria. 
3. Red values indicate the discharge flow was routed to holding tanks, pending KC acceptance of the 5 day system demonstration. 
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TABLE D-1 Page 1 of 1 
DEWATERING WELL SAMPLES
	

KING COUNTY STORM DRAIN REROUTE
	
NORTH BOEING FIELD
	

Stormwater 
Benchmark AWQC NBF-DTS- NBF-DTS-

Value Chronic Marine DW-01 DW-02 DW-03 DW-03 DW-04 DW-04 DW-05 DW-06 DW-06 DW-07 DW-08 DW-09 DW-10 DW-11 DW-12 PRETREAT PREGAC 
7/12/2011 7/12/2011 7/12/2011 7/19/2011 7/14/2011 7/19/2011 7/14/2011 7/14/2011 8/4/2011 7/19/2011 7/19/2011 7/20/2011 7/19/2011 7/20/2011 7/20/2011 7/19/2011 7/19/2011 

VOCs (µg/L) (a) 
Acetone 
Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
cis-1,2-Dichloroethene 
Methylene Chloride 
Tetrachloroethene 
trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 

Metals (µg/L) 
Arsenic 
Cadmium 
Chromium 
Copper 14(d) 
Lead 
Mercury 
Nickel 
Zinc 117(d) 

PCBs (µg/L) 
Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 
Aroclor 1262 
Total PCBs 

Petroleum Hydrocarbons (mg/L) 

Gasoline 
No Visible 
Oil Sheen 

Diesel 
No Visible 
Oil Sheen 

Motor Oil 
No Visible 
Oil Sheen 

17 (b) 
1.6 (b) 
470 (b) 

590 (b) 
3.3 (b) 

10,000 (b) 
30 (b) 
2.4 (b) 

36 (c) 
8.8 

50 (c) 
2.4 (c) 
8.1 (c) 

0.025 (e) 
8.2 (c) 
81 (c) 

0.03 

<5.0 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

0.4 
<0.1 

0.8 
0.6 

<0.1 
<0.1 

1.3 
<4 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 
<0.2 
<0.2 
<0.2 

0.6 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

1.1 
<0.1 
<0.5 
<0.5 

0.1 
<0.1 

1.5 
<4 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 <5.0 UJ 
<0.2 <0.2 
<0.2 <0.2 

0.6 <0.2 
4.5 0.5 

<0.5 <0.5 
0.5 <0.2 

<0.2 <0.2 
0.9 <0.2 

<0.2 0.5 

5.6 1.2 
<0.1 <0.2 

0.7 <1 
2.8 <1 
0.1 <0.2 

<0.1 <0.1 
2.7 3 
<4 <10 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 <5.0 UJ 
<0.2 <0.2 

0.2 <0.2 
0.8 0.6 
2.2 1.5 

<0.5 <0.5 
6.4 4.8 

<0.2 <0.2 
4.0 3.2 

<0.2 <0.2 

1.8 1.8 
<0.1 <0.2 

0.7 <2 
1.6 1 

<0.1 <0.2 
<0.1 <0.1 

2.2 3 
<4 <10 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 
<0.2 
<0.2 

0.5 
0.6 

<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

4.4 
<0.1 

1.6 
2.5 
0.3 

<0.1 
3.7 
<4 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 
<0.2 
<0.2 

0.3 
1.8 

<0.5 
<0.2 
<0.2 

0.9 
<0.2 

4.0 
<0.1 

<1 
1.0 

<0.1 
<0.1 

3.5 
<4 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 
<0.2 
<0.2 
<0.2 

0.9 
<0.5 
<0.2 
<0.2 

0.9 
<0.2 

<5.0 UJ 
<0.2 
<0.2 

1.3 
0.6 

<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

1.4 
<0.2 

<1 
<1 
0.4 

<0.1 
2 

10 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 UJ 
<0.2 
<0.2 
<0.2 

0.5 
0.9 
18 

<0.2 
1.4 

<0.2 

0.8 
<0.2 

<1 
4 

<0.2 
<0.1 

3 
<10 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 UJ 
<0.2 
<0.2 
<0.2 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 

1.8 

1.2 
<0.1 
<0.5 

0.6 
<0.1 
<0.1 

1.7 
<4 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

5.0 J 
0.2 

<0.2 
12 

<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

1.9 
<0.2 

<1 
5 

0.3 
<0.1 

2 
20 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 UJ 
<0.2 
<0.2 

4.7 
1.8 

<0.5 
<0.2 

0.2 
<0.2 

1.1 

2.2 
<0.1 

1.3 
1.0 

<0.1 
<0.1 

1.7 
12 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

0.30 

<0.20 

<5.0 UJ 
<0.2 
<0.2 

2.1 
<0.2 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

1.8 
<0.1 

0.8 
3.4 
0.4 

<0.1 
1.9 

6 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.25 

<0.10 

<0.20 

<5.0 UJ 
<0.2 
<0.2 
<0.2 

1.4 
0.7 

<0.2 
<0.2 
<0.2 

0.3 

2.0 
<0.2 

<2 
<1 

<0.2 
<0.1 

3 
<10 

<5.0 UJ 
<0.2 
<0.2 
<0.2 

1.2 
<0.5 
<0.2 
<0.2 
<0.2 
<0.2 

1.0 
<0.2 

<1 
<1 

<0.2 
<0.1 
10 

<10 

Approved or 
Proposed 
Treatment 

Dewatering 

Complete, sent 

to DW 

Dewatering 

Complete, sent 

to DW 

Dewatering Complete, 
sent to DW DW 

Approved 
STST 

Approved 
STST, 

resample for 
VOCs 

VOC 
resample 
results 

Approved 
STST DW 

Approved 
STST 

Approved 
STST 

Approved 
STST 

Approved 
STST 

Bold = Exceedance of AWQC Chronic Marine criteria. (a) Detected constituents only. 
blank = No criteria established. (b) No criterion established for protection of aquatic organisms; listed criterion is AWQC for protection of human health based on 
J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. ingestion of aquatic organisms. 
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate. (c) Criteria for these metals are expressed as a function of the water effect ratio, WER, as defined in 40 CFR 131.36( c); 
DW = Dewatering treatment system, then to sanitary sewer CCC (chronic criterion) = listed value x WER. 
STST = Short-term Stormwater Treatment system (d) Benchmark for total metal. 

(e) Criterion expressed as total recoverable metal. 
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Discharge Laboratory Reports
 



J/ F- 	Anal yti ca I Reso u rces, I n co rpo rated 
Analytical Chemists and Consultants 

aU 

July 15, 201I 

Kris Hendrickson 
Landau Associates, Inc. 
130 Second Ave 
Edmonds, WA 98020 

RE: Project: NBX'- Dewatering Wells 02508231f 
ARI Job: TD86 

Dear Kris: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted three water samples 
and a trip blank in good condition on July 12,2011. One cooler was received wrth a temperature of 
9.50C. 

The samples were analyzed for PCBs, VOCs, NWTPH-Gx, NWTPH-Dx and Dissolved Metals, as 
requested on the COC. 

The VOCs CCAL is out of control high for all associated FORM III "Q" flagged analytes with the 
exception of Chloromethane which is out of control low. All associated samples that contain analyte 
have been flagged with a "Q" qualifier. 

The VOCs LCS andlor LCSD are out of control both low and/or high for several analytes with an RPD 
for Acrylonitrile outside of the +/- 20yo control limits. 

The VOCs method blank contains 1,2,3-Trichlorobenzene and Hexachlorobutadiene. All associated 
samplesthatcontainanalytehavebeenflaggedwitha..B',qualifier' 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Client Services Manager 
(206) 69s-62rr 
kellyb(g)arilabs.com 
www.arilabs.com 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M/S 1W-12, Seaffle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax 

http:www.arilabs.com
http:kellyb(g)arilabs.com
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sampre rD Cross Reference Report A:3iilS*@ 
INCORPORATED 

ARI Job No: TD86
 
Client: The Boeing Company

Project Eventz 025082.311
 

Project Name: NBF
 

ARI ARI 
Saople ID Lab ID LIMS ID t{atrix Sample Date/Time VTSR 

1. DW-01-071211 TD86A 11-15010 Water 01/1,2/1.1. 15:15 07 /1.2/II 17:00 
2. DW-O2-011"2L\ TD86B 11-15011 Water 07 /1,2/11 15:30 01/1,2/1,1 17:00 
3. DW-03-071211 TD86C 11-15012 Water 07 /I2/I1, 1,5245 O'1/72/17 1,7 200 
4. Trip B1anks TD86D 11-15013 Water 01 /L2/LL 07 /12/1-L L7 zO0 

Printed 01 / 13 / 1,1 
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f/ E 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultanrs Gooler Receipt Format 

-n,)
ARI Client	 Project Name: l/ | ltl 
COC No(s): 

*7-At(O
Assisned ARlJob 	 Tracking No:

',ro'Preliminary 	Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?	 vEs/ NO 

Were custody papers included with the cooler? qEs^\
Were custody papers properlyfilled out (ink, signed, etc.) ......	 ?' 

NO 

vEg-l NO 

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry)........ '15 
lf cooler temperature is out of compliance fill o,ul form 00070F *-0",,'*u, cTOqz/6H 

Cooler Accepteo ny: ,J l, [ { oate: ri^", f aOA 
forms and attach all documents 

Log-ln 

YES 

Paper Other: 

NA YES ffit 
Were all bottles sealed in individual plastic bags? YES
 
Did all bottles arrive in good condition (unbroken)?
 NO
 
Were all bottle labels complete and legible?
 NO 
Did the number of containers listed on COC match with the number of containers received? NO 
Did all bottle labels and tags agree with custody papers? NO
 
Were all bottles used correct forthe requested analyses?
 NO 
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA NO
Were all VOC vials free of air bubbles? -@NA
 

Was sufficient amount of sample sent in each botfle? . .. . .. . .. .
 

Date VOC Trip Blank was made at ARl................... NA
 

Was Sample Split by ARt ' /G yES Date/Time: Equipment: Split by:
\// 
lt tA 

samples Losged or, U)'' ( 
o"r"' r,^", 171/

* Notify Project Manager of discrepancies or concems n 

Sample lD on Boftle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Adclitional Notes, Disc repancies, & Reso/ufions.. 
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*xsbffirb@
ORGANICS AI{ALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method sw82 50c Sample ID: DW-01-071211 
Page 7 of 2 SAI,IPLE 

Lab Sample ID: TD86A QC Report No: TD86-The Boeing Company
LIMS ID:11-15010 Prolect: NBF 
Matrix: Water 025082.3I1 
Data Release Authorizedr \ J'l\ Date Sampled: 01 /L2/17u')Reported:01/I4/II Date Received: 	01 /12/II 

'1.0,0Instrument/AnaJ-yst : NT5 /PAB S:mnl c Amnlnt . mL 
Dafe Analvzecl:. O1/13/LI L5:22 Prrrrre \/o1'rme. 1.0. O mL 

CAS Nunber Analyte	 RL Resu]-t v 

1 4-81 -3 Chloromethane 0.5	 < 0.5 U 
1/ _42._A Bromomethane 1.0 < 1.0 U 

Vinyl Chloride 0.2 < 0.2 U 

75-00-3 Chforoethane 0.2 < 0.2 U 

1 5-09-2 Mo1-hrrl ona Cht nri_d€ 0.5 < 0.5 U 
61-64-I Acetone 5.0 < 5.0 U 
75-15-0 Carbon Disul-fide 0.2 < 0.2 U 

1 5-35- 4 T - '1 -Di ch 1 nrncr hqpg 0.2 < 4.2 U 

75-34-3 1 _ T -Di ch I nrncf hane 0.2 < 4.2 U 

156-60-5 f renq--l .2-Di chl qrggthene 0.2 < 0.2 U 

756-59-2 cis-1, 2-Dlchf oroethene 0.2 < 0.2 U 

61 -66-3 Chl-orof orm 0.2 < 0.2 U 

L01 -46-2 1, 2-Dichl-oroethane 4.2 < 0.2 U 

78-93-3 2 -But anone 5.0 < 5.0 U 
"/ y55-6 1, 1, l--Trichf oroethane 0.2 < 4.2 U 

56-23-5 Carbon Tetrachl-orlde 0.2 < 0.2 U 
108-05-4 1.0 < 1.0 U 
-1 q_)'1 _A Bromodichloromethane 0.2 < 0.2 U 
78-87-5 1 2-ni ch1 nrnnroj6ng 0.2 < 0.2 U!r vLv!LL 

ni 
-
c-'l ?-hi nh l arr 10 0 61- 01- 5 !, r eLvLLL--Jpropene 0.2 < 0.2 U 

'7 9-AI-6 Trichloroethene 0.2 < 0.2 U 

L24- 48-r Di-b romo chl- or ome t han e 0.2 < 0.2 U 

79-00-5 L, l, 2-T r ichl-oroethane 0.2 < 0.2 U 

1 r- 43-2 Benzene 4.2 < 0.2 U 

LO06r-02- 6 ?-DiJ nhl r 4.2 < 4.2 Ul- r^n<-1 L uL'-L_Jropropene
' 110-75-B ? -ehl ornerhrz l rzi nrz l or hor 1.0	 < 1.0 U 

'7 5-25-2 Bromoform 0.2	 < 0.2 U 

108-10-1 4-MethyJ--2-Pentanone (MIBI{) 5.0	 < 5.0 U 
qn59I-1 8-6 2-Hexanone < 5.0 U 

I2-7 -18- 4 Tet ra chl- oroethene 0.2 < 0.2 U 
1 9-34-5 L, L, 2, 2-Tetrachf oroethane 0.2 < 0.2 U 
108-88-3 Tofuene 0.2 < 0.2 U 
108-90-7 Chl-orobenzene 4.2 < 0.2 U 
100-41-4 E t.hrr'l l-ranzano 0.2	 < 4.2 U 
r00- 42-5 Styrene 0.2	 < 0.2 U 

15-69-4 T r i chl oro f l-uorome thane 4.2	 < 4.2 U 

FORM I 



Aisbfisr!@
ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample TD: DW-01-0?1211 
Page 2 of 2 SAIVIPLE 

Lab Sample ID: TD85A QC Report No: TD86-The Boeing Company
LIMS ID: 11-15010 Project: NBF 
Matrix: Water 025482 .3Lr 
Date Analyzed: 01/13/I7 15l.22 

CAS Nunlcer Analyte RL ResulL a 

1 6-L3-f I, I,2-Trichloro-1 ,2,2-Lrifluoroe 0.2 < 0.2 U 

I'7 960I-23-I m, p-Xylene 0 . 4 < 0.4 U 

95-4'7-6 o-Xylene 0.2 < 0.2 U

95-50-1 I,2-Diehlorobenzene 0.2 < 0.2 U 
54L-13-1 1,3-Dichlorobenzene 0.2 < 0.2 U 
L06-46-1 1,4-Dichlorobenzene 0.2 < 0.2 U 
701 -02-B Acro.l-ein 5 . 0 < 5.0 U 
1 4-88-4 Methyl Iodide 1. 0 < 1.0 U 
1 4-96-4 Bromoethane 0.2 < 0.2 U 

107-13-1 Acrylonltrile 1.0 < 1.0 U 

563-58-6 1,1-Dichloropropene a.2 < 4.2 U 

1 4-95-3 Dibromomethane 0.2 < 0.2 U 

630-20-6 L,l,l,2-Tetrachloroethane 0.2 < 0.2 U 

96-12-8 I,2-D:-bromo-3-chl-oropropane 0.5 < 0.5 U 

96-18-4 I,2,3-Trichloropropane 0.5 < 0.5 U 
110-57-6 trans-1,4-Di-chloro-2-butene 1.0 < 1.0 U 

108-67-8 1,3,5-Trimethylbenzene 0.2 < 0.2 U 
95-63-6 I,2,A-Trimethylbenzene 0,2 < 0.2 U 
87-68-3 Hexachl-orobutadiene 0.5 < 0.5 U 
106-93-4 Ethylene Dibromide 0.2 < Q.2 U 

1 4-9"7 -5 Bromochl-oromethane 0 .2 < 0.2 U 
594-20-1 2,2-DtchLoropropane 0 .2 < 0.2 U 
L42-28-9 I,3-Dichforopropane 0.2 < 0.2 U 

98-82-8 IsopropyJ-benzene 0 .2 < 0.2 U 

103-65-1 n-Propylbenzene 0.2 < 0.2 U 

108-86-1 Bromobenzene 0.2 < 0.2 U 

95-49-8 2-Chlorotol-uene 0.2 < 0.2 U 
106-43-4 4-Chl-orotofuene 0.2 < 0.2 U 
98-06-6 tert-Butyl-benzene 0.2 < 4.2 U 
135-98-8 sec-Butylbenzene 0.2 < 0.2 U 
99-81-6 4- Isopropyltofuene 0.2 < 0.2 U 

104-51-8 n-Butylbenzene 0.2 < 0.2 U 
1-20-82-L L,2, A-Trichl-orobenzene 0 . 5 < 0.5 U 
9I-20-3 Naphthalene 0.5 < 0.5 U 
81 -6I-6 I,2 , 3-Trichlorobenzene 0 . 5 < 0.5 U 

Qannrrad rrrin rra/I /^nli\usu PYl ! \-y-t:/u/ 

Volatile Surrogate Recovery 

AA _1tt vrerr+v!v!- ^h r ^?^^thane 108?'_ni 
d8 -Tofuene 95 .22 
Bromof l-uorobenzene 94 .8e" 
o4 - I I Z- DrCnIOrODenZene 99.3e" 

?-Cln1^r^oi- hrrl rri nru I oi- hor is an acid ]abile ar lu --,, notrL!@ ycompound -^i be recovered 
:ai d q_-.^r ^qLrv nraqarrrari JdlLt!,fuu s.IJr 

from an 

FORM I 



ORGAIIICS AIIAIYSIS DATA SHEET 
Volatil-es by Purge & Trap GClMS-Method SW8260C Sarnple ID: DW-O?-O7L?LL 
Page Lof2 SA!4PLE 

Lab Samp1e ID: TD86B QC Report No: TD86-The S6aina (-amn:nrz 
LIMS ID: 11-1501, 1 Proiect: NBF 
Matrix: Water 025482 .3r:tl,.\* -'hnri zad.udLd nctcd5c HUL ' tftz Jt J

\ D:ro S:mnlcel. A1 /12/11
Reported: 01 /rl/Ii Date Received: A1 /L2/II 

Tnsf -rrmenf /Ana l vst : NT5/PAB S:mnle Amnrrnf : 1.0.0 mL 
r-):f o An:l rz.erj:. O1 /13/II 15:50 Prrrnc \/nl rrme. 1.0.0 mL 

CAS Nunber Analyte RL Result a 

1 4-81 -3 Ch.l-oromethane 0.5 < 0.5 U 
1 A -A'2.-O Bromomethane 1.0 < 1.0 U 
1q_n1-A Vlnyl Chl-oride 0.2 < 4,2 U 

75-00-3 Chforoethane 4.2 < 0.2 U 

1 5-09-2 Mof hrrr cne f-hl n-i_de nq < 0.5 U 

61 - 64-L Acetone 5.0 < 5.0 U 

75-15-0 Carbon Dlsuffrde 0.2 < 0.2 U 
?q-?q-,4 1 .1-f)ichl nrncf hene 0.2 < 0.2 U 

1 5*34-3 T - 1-Di nhl nrncihapg 0.2 < 4.2 UL L u+vt'L 

' 

1s 6- 60-5 1- r:nq-'l . 2-Di ch loroethene 0.2 < 0.2 U 

L56-59-2 cis- 1, 2 -DichJ.oroethene o.2 0.6 
6"7 -66-3 Chforoform 0.2 < 0.2 U 

70'7 -06-2 'l . 2-ni ch I nrnothane 0.2 < 0.2 ULf 1 v+vLL4 

78-93-3 2-Butanone 5.0 < 5.0 U 

71-55-6 1, 1, 1-Trj-chloroethane 0.2 < 0.2 U 

56-23-5 Carbon Tetrachloride 4.2 < 4.2 U 

108-05-4 \/i nril Acef :1- o 1.0 < 1.0 U 
1q-)'t_A Bromodi chl oromethane 4.2 < 4.2 U 

78-87-5 I - 2-Di r-r. I nrnnrrlnane 4.2 < 4.2 U 

10061-01-5 cis - 1, 3-Dichloropropene 4.2 < 4.2 U 

1 9-0r- 6 Trichforoethene 0.2 < 0.2 U 

124- 48-L Dibromochforomethane 0.2 < 0.2 U 

7 9-00-s t, I, 2-T r ichf oroethane 0.2 < 0.2 U 
11_12-t Benzene 0.2 < 0.2 U 

r006r-02- 6 1-rrnc-1 ?-hi nh lrJropropene 0.2 < 0.2 U 

110-7s-8 ) -e ]n1-rnoi hrrl rli nrz l e1-her 1.0 < 1.0 U 

1 5-25-2 Bromoform 0.2 < 0.2 U 

108-10-1 4-Methyl-2-Pentanone (MIBI() 5.0 < 5.0 U 

59L-'7 8- 6 2-Hexanone 5.0 < 5.0 U 

L21 -18- 4 Tetrachforoethene 0.2 < 0.2 U 

I, I, 2, 2-T etr ach-Ioroethane 0.2 < 0.2 U 

108-88-3 Toluene 0.2 < 0.2 U 

108-90-7 Chlorobenzene 0.2 < 0.2 U 

100-41-4 F i- h r; l han z an a 0.2 < 0.2 U 

r00- 42-5 Styrene 0.2 < 0.2 U 

15-69-4 Tri chloro f l-uoromet hane 0.2 < 0.2 U 

AN,ATV?rrla. ia 

"=3;L'#;ZWINCORpORI\TED 

FORM I 



AIsbfi:rb@
ORGAI\TTCS ANAIYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: DW-O2-O7L2I1
Page 2 of 2 SAI"IPLE 

Lab Sample fD: TD86B	 QC Report No: TD86-The Boeing Company
LIMS ID:11-15011	 Proj ect: NBF 
Matrix: Water	 025082 .3r1" 
Date Anal-yzed: 01 /I3l11 15:50 

CAS Nunber 	 Anal-yte RL Resu1t A 

1 6-13-I I, I, 2-Trichloro-1, 2, 2-Lriffuoroe 0. 2 < 0.2 U 

11 960L-23-r m, p-Xylene 0. 4 < 0.4 U 

95-41-6 o-Xylene 0.2 < 4.2 U 

95-s0-1 L,2-Dichlorobenzene A .2 < 0.2 U'1 ?_ni ^}.r ^-^l--^-zene 0.2 < 0.2 UL' J ULV\LL 

ra 6- 4 6-1 1, 4-Drchlorobenzene 0.2 < a.2 U 

I01 -42-8 Acrolein 5.0 /En U 
"7 4-88- 4 Methyl Iodlde 1.0 < 1.0 U 
1 4-96-4 Bromoethane 0.2 < 0.2 U 

107-13-1 Acrvl oni tri I e 1.0 < 1.0 U 
Ls63-58-6 L, 

'r 1-ni 
UL9IIL ^].r ^-^^-^?ene 0.2 < 0.2 U 

1 4-95-3 Dibromomethane 0.2 < 0.2 U 
630-20- 6 I,It I,2-TeLrachl-oroethane 0.2 < 4.2 U 

96-12-8 I,2-Dibromo-3-ch.Ioropropane 0.5 < 0.5 U 

96-78- 4 7, 2, 3-Trichloropropane 0 . 5 < 0.5 U 

110-57-6 trans-1,4-Dlchforo-2-butene 1.0 < 1.0 U 
108-67-8 1,3, S-Trimethylbenzene 0.2 < 0.2 U 

95- 63- 6 I,2,A-Trrmethyl-benzene 0.2 < 4.2 U 
/^tr87-68-3	 Hexachforobutadiene 0.5 U 

r0 6-93- 4	 Rf hr;lene Di hromicle 0.2 < 0.2 U
 
Bromochl-oromethane 0 .2 < o,2 U
 

59 4-20-1	 4r) -
?-n; chl nronrnr;gng 0.2 < 0.2 U 

r42-28-9	 1 - 3-Di ch1 oronrogSng 0.2 < 0.2 U 

vLvLLL 

L' J vrerLL 

98-82-8 Tqonronr;l hcnzcne 0,2 < 0.2 U
 
103-65-1 n-Prnnrzl l.rcnzene 0.2 < 0.2 U
 
108-8 6-1 Bromobenzene 0.2 < 0,2 U
 

95-4 9-8 2-Chlorotofuene 0.2 < 0.2 U
 

r0 6- 43- 4 4-Chlorotofuene 0.2 < 4.2 U
 

98-06-6 f or1- -Rrrtrzl honzerlg 0.2 < 0.2 U
 

135-98-B sec-Rrltvlbenzene 0.2 < a.2 U
 

99-81 4-Tsonronru I f ol nene 0,2 < 4,2 U
 

104-51-B n-Rrrfrzlhenzene 4.2 < 0.2 U
 
L20-82-r I, 2, A-Trichforobenzene 0 . 5 < 0.5 U
 

9r-20-3 ^r-*LrL-]^-^urrqf YrrY 0.5 < 0.5
 

- 6 

!\aPlr 	 U 

8'7 -6I-6	 I,2,3-Trichl-orobenzene 0 . 5 < 0.5 U 

Reported in pg/L (ppb) 

Vo1atiJ-e Surrogate Recovery 

d4 -L, 2-Dichf oroethane 108% 
dB -Toluene 93. 9U 
Bromofluorobenzene 92 .52 
d4 -I, 2 -Dichlorobenzene 100% 

2-Chl nrncl- hrzl 	 rzi nrzl c1-her -^iis an acld lablle compound arru rrrdy not be recovered from an--., 
:ni d nraqarrzar] <:mnl a 

FORM I 



Alstfi8rb@
ORGANICS AI{ALYSTS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sa:nple ID: DW-03-071211 
Page I of 2 SAI'4PLE 

Lab Sample ID: TD86C QC Report No: TD85-The Boeing Company 
LIMS ID:11-15012 Proj ect: NBF 
Matrlx: Water 02s082 .3Lr 
Data Release Authorized: Date Sampled: 01 /12/7Iu'DReno11- ecl : O-7 /14 /LI Date Received: 01 /12/II 

I rq-'rrfanr /A.: | \rst' t\15/t2Au Sample Amount: 10. O mL 
l-r:+-o An:1ttzaA. A1 /1?/11 

L! 
1A. 19 Purge Vo-Iume: 10. O mLv t I LJ/ 

CAS Number Analyte RL Result O 

1 4-8'7 -3 Chl-oromethane 0.5 0.5 U 
?,4-a?-o Bromomethane 1.0 1.0 U 
1tr,_41 _A v lrrJ r vrrrvr rqs 0.2 0.2 U 

75-00-3 Chl-oroethane 0.2 0.2 U 
'7 5-09-2 MefhvI enc Chl nride 0.5 0.5 U 

61-64-I Acetone 5.0 5.0 U 

75-15-0 Carbon Disul-fide 0.2 0.2 U 

L 
"7 5-35- 4 1!t . 1 -DrvLrtL+ ch 1 nrnct hgpg 0.2 0.2 U 

75-34-3 I . 1 -'ri ch I nrnct h.1ng 0.2 0.2 ULI L 9L 

156-60*5 trans- 1, 2-Dichloroethene 4.2 0.2 U 

t56-59-2 cis - 1, 2 -Dichloroethene o.2 4.5 
67 -66-3 Ch]-oroform o.2 0.6 
r01 -06-2 1 .2-ni ch1 nrncfh2ng 0.2 0.2 UL L ULVLIL 

'7B-93-3 2-Butanone 5.0 5.0 U 

71-55-6 I, 1-, I-T r ich-Loroethane 0.2 0.2 U 

56-23-5 Carbon Tetrachl-orlde 0.2 0.2 U 

108-0s-4 \/i nrrl A-a1. ^t- a 1.0 1.0 U 
1tr_'>1_A 0.2 UBr omo di ch l- orome t hane 0.2 
7B-87-5 1 . 2-ni ch I nrnnr-Dane 0.2 0.2 U 

10 0 61- 01- s cis 
-

- 1,, 3-Dichloropropene 0.2 4.2 U 

7 9-Ot-6 Trichloroethene o.2 0.9 
124- 48-r Dibromochforomethane 0.2 4.2 U 

7 9-00-5 I, 1, , 2-Trichforoethane 0.2 Q.2 

Lt uLvrLL 

U 

Benzene 0.2 4.2 U 

r006r-02-6 !, J vLe_L+Jropropene 0.2 4.2 Uf r:nc-1 ?-F\'i nhl r 

110-75-8 2-Chl oroo1- hrzl rli nrzl oihor 1.0 1.0 U 

1 5-25-2 Bromoform 0.2 0.2 U 

108-10-1 l-Met-hrrl -?-Pant:n.nc /MTRK) 5.0 5.0 U 

59I-1 8-6 2-Hexanone 5.0 5.0 U 

t27-L8-4 Tetrachloroethene o.2 0.5 
1 9-34-5 L , I , 2 , 2-Tetrachl-oroethane 0.2 0.2 U 

108-88-3 Toluene 0.2 o.2 U 

108-90-7 Chlorobenzene 0.2 0.2 U 

100-41-4 F1-hrzlhonzone 0.2 0.2 U 

I00- 42-5 Styrene 0.2 0.2 U 

1 5-69-4 Tri chI oro f f uoromethane 0.2 0.2 U 

FORM I 

http:Pant:n.nc


Alsbfi8*@
ORGANICS AI\TAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: DW-03-071211 
Paqe 2 of 2 SA}4PLE 

Lab Sample ID: TD8 6C QC Report No: TD86-The Boeing Company
LIMS ID:11-150 I2 Proj ect : NBF 
Matrix: Water 025082 .3rL 
f):l-o An: I rrzor]. 0"/ / L3 / LI 16:79 

CAS Nurober Analyte RL Result a 

1 6-13-I 
r1 960L-23*r 
95-41-6 
95-s0-1 
54 1-73-1 
r0 6- 4 6-1 
r01 -02-B 

L, I, 2-Trichloro-I, 2, 2-triffuoroe 
m, p-Xyfene
n-Xrzlcnc 
T - 2-ni chl ornhonTgng L | -

vLvLtL 

1 - 3-Di ehl orohcnTgng 
'l - 4-Di r'hl orohen2gng 
L, ! 

Acrofein 

0. 2 
0.4 
0,2 
0.2 
0.2 
0.2 
5.0 

< 0.2 
< 0.4 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 5.0 

U 

U 

U 

U 

U 

U 

U 

1 4-BB- 4 

1 4-96-4 
Methrzl Tndi r'le 
Bromoethane 

1,0 
0.2 

< 1.0 
< 0.2 

U 

U 

107-13-1 
s63-s8*6 
1 4-95-3 
630-24- 6 

96-L2-B 

Ar--r;l oni rri I p 
vlvy!*pene

Dibromomethane 
I, L, I,2-Tetrachloroethane 
1 . 2-ni hr-nmn-?-chl ornnronane 

1,0 
0,2 
0.2 
0 .2 
0.5 

< 1.0 
< 0.2 
< 0.2 
< 0.2 
< 0.5 

U 

U 

U 

U 

U 

96-LB*4 
110*57-6 
108-67-8 

I,2,3-Trichloropropane
tran.s-T.4-Dichloro-2-butene-l ? 5-Tri meihrzl benZeneLI J' J 

0.5 
1.0 
0 .2 

< 0.5 
< 1.0 
< 0.2 

U 

U 

U 

95-63-6 
87-68-3 

I,2,4-Trimethyl-benzene
Hexachforobutadiene 

0.2 
0.5 

< 0.2 
< 0.5 

U 

U 

r06-93- 4 F-.thrrl enc Dil^rromi.6lg
Bromochloromethane 

0.2 
0.2 

< 0.2 
< 0.2 

U 

U 

59 4-20-1 
r42-28-9 

? .?-l)i chl oronronang 
i - j-Di ch] nrnnroeang L' J vrrr'+ 

0.2 
0.2 

< 4.2 
< 0.2 

U 

U 

98-82-8 Tqnnrnnr;l henzcnc 0.2 < 0.2 U 

103-6s-1 n-Fronrrl honzcna 0.2 < 0.2 U 

108-8 6-1 Bromobenzene 0.2 < 4.2 U 

95-4 9-8 2-Chforotoluene 0.2 < 0.2 U 

L0 6- 43- 4 4 -Chl-orotof uene 0 .2 < 0.2 U 

98-05-6 terf-Rri-ru lLrenze4g 0.2 < 0.2 U 

135-98-8 aA^-Rl1f rzr l-ranrana 0.2 < 0.2 U 

99-81 - 6 

104-51-B 
4-Tsonronrzl f ol rrene 
n-Rrrf rzlhenzene 

0.2 
4.2 

< Q.2 
< 0.2 

U 

U 

120-82-1 
9r-20-3 

7,2,A-Trichl-orobenzene
\l:nh-h: I ene 

0.5 
0. 5 

< 0.5 
< 0.5 

U 

U 

81 -6r-6 L,2,3-Trtchl-orobenzene 0 . 5 < 0.5 U 

Pannrt- arl i n rra,/T /nnLr\\tsts" / 

Volatile Sunogate Recovery 

d4 - L, 2-Dichloroethane 707 Z 

d8 -Tofuene 93.42 
Bromo ffuoroben zene 94 .42 
d4 -L, 2-Dichf orobenzene L02e" 

)-aL'l oroof hrr'l rri nrrl orhor i q :n :ci r] l:hi I c comno.'-! -^!a 9ll lur ug Lrr)/ I v ltlj !v evrLrvvurlu alru rrray rlu t be recovered from an 
acid preserved sample. 

FORM I 



Alsbfi:*@
ORC,A}IICS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap cclMs-Method SW8260C Sanple fD: Trip Blanks 
Page L of 2 SAI'{PLE 

Lab SampJ-e ID: TD86D QC Report No: TD86-The Boeing Company
LIMS ID:11-15013 Project: NBF 
Matrix: Water 025082 .3rr 
Data Rel-ease Autho r izedr V {i) Date Sampled: 01 /L2/LI-Reported: A1 /I4/II ' / Date Received: 01 /12/Ll 

Tns l- rrlrntrnt / Ana I rzst :
 

Date Anal-yzed: 01 /7
 

CAS Nunber 

'1 A _42_O 

75-00-3 
1 5-09-2 
61 - 64-L 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
L56-59-2 
61 - 66-3 
L07 -06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
^1c.-)'1_A 

78-87-5 
10061-01-5 
1 9-0I- 6 

124-48-r 
79-00*5 

10061-02-6 
110-75-8 
1 5-25-2 
108-10-1 
591*78*6 
I21 -r8* 4 
?o_?,1 _tr 

108-88-3 
108-90-7 
100-41-4 
1AA_Aa_tr, 

15-69-4 

NT5 /PAB 
3 / II 16: 4'7 

Semnle 
Drrrna 

Amorrnf 
\/^r11m6. 

Analyte 

Chloromethane 
Bromomethane 

Chloroethane 
Mefhvl ene Ch 1 nrijg 
Acetone 
Carbon Disul-fi-de
-l . l-f); chl nrnerhgngL' L 

T --l -Di r-hr nrnef ].ane 
i-r:nq-T ?-nr nhl OrOetheneL, . ULv!rL\ 

cis-1, 2-Dichloroethene 
Chforoform 
T . 2-ni ch I nrnerhane 
2 -Butanone
I, I, I-T r ichloroethane 
Carbon Tetrachloride 
\/t n\7 | a-6r^ra 

Bromodichforomethane 
1 t-niz- Drwrrrur upr upaneL , ^L' I ^-a^-^. 
ni <-l ?-l-ti nir'l nrr_- Jpropene
Trichforoethene 
Di- br omo ch f o rome t ha ne 
L ,1- , 2-Trichloroethane 
Benzene 
f rrnc-1 ?-l-\i nh'l rL J uLeL!LJropropene

' 2-Ch]-r-cf hrzl rli nrrl el- hcr 
Bromoform 
4-Mer hv I -2-Penfanone (MIBK) 
2 -Hexanone 
Tetrachl-oroethene 
I, I, 2, 2-T eLr achf oroethane 
Toluene 
Ch-Iorobenzene 
F-.f hrrl hon zono 
Styrene
Tri chf oro ffuoromet hane 

'1.0.O: mL 
1.0.0 mL 

RL Result 

0.5 < 0.5 u 
1.0 < 1.0 u 
0.2 < 4.2 u 
0.2 < 0.2 u 

< 0.5 u 
tr.n < 5.0 u 
0.2 < 0.2 
0.2 < 0.2 u

U 

0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
5.0 < 5.0 
4.2 < 4.2 u

U 

0.2 < 4.2 u 
1.0 < 1.0 u 
0.2 < 4.2 u 
0.2 < 0.2 u 
0.2 < 4.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
5.0 < 5.0 u 
5.0 < 5.0 
4.2 < 0.2 u

U 

0.2 < 4.2 u 
0.2 < 0.2 u 
0.2 < 4.2 u 
0.2 < 4.2 u 
0.2 < 4.2 u 
0.2 < 0.2 U 

FORM I 



Ausbfisrb@
ORGANICS A\TALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sarnple ID: Trip Blanks 
Paqe 2 of 2 SAMPLE 

Lab SampJ-e ID: TD86D QC Report No: TD86-The Boeing Company
LIMS ID:11-15013 Pro;ect: NBF 
Matrix: Water 025082 .3rr 
la I e Ana I rz-ecl : Ol / 13 / II I6: 41 

CAS Nurnber Analyte RL Result a 

1 6-13-r I, L, 2-Trichforo-1, 2, 2-Lrifluoroe 0. 2 < 0.2 U 

I1 960L-23-I m, p-Xyfene 0. 4 < 4.4 U 

95- 4'7 - 6 o-Xyfene 0.2 < 0.2 U 

95-50-1 I,2-Dichlorobenzene A.2 < 0.2 U 

547-1 3-L 1,3-Dichlorobenzene 0.2 < 0.2 U 
r0 6- 4 6-1 1,4-Dichlorobenzene 0.2 < 4.2 U 

t01 -02-B Acrolein 5.0 <qn U 

1 4-BB- 4 Mcrhrrl Todide 1.0 < 1.0 U 
1 4-96-4 Bromoethane 0.2 < 4.2 U 

107-13-1 A.r\/lnnrrri lp 1.0 < 1.0 U'1 
LrLU!e!!!v!vlr!vI563-58-6 1 _ni ^l. r ^-^^-^?ene 0 .2 < 0.2 U 

1 4-95-3 Dibromomethane 0.2 < 0.2 U 
630-20- 6 I, I, I, 2-Tetrachforoethane 0 .2 < 0.2 U 

96-L2-8 I,2-Dibromo-3-chloropropane 0 . 5 < 0.5 U 

96-r8- 4 LI
1 ) 

L' J
?-.nri ^r.\'r ^-^Dropane 0 . 5 .Aq U 

110-57-6 I r:ns-1 - 4-Di alnl aro-2-butene 1. 0 < 1.0 U 
108-67-8 I - j, 5-Tri mef hrzl benzene 0.2 < 4.2 U 

95-63-6 I,2,A-Trimethylbenzene 0.2 < 4.2 U 

87-68-3 Hexachforobutadlene 0.5 < 0.5 U 
106-93-4 F.1-hrz l eno l-)i hrnmi6[g 0 .2 < 0.2 U 
1A_01_q Bromochloromethane 0.2 < 0.2 U 

59 4-24-1 ?.2-D; chl oronror;gp1g 0.2 < 0.2 U 

I42-28-9 1 - 3-Di chl arnnror;3ng A.2 < 0.2 U 

-t. 

L' J ULVt'L 

98-82-8 Tsnnronrrl krcnzene 0.2 < 0.2 U 
103-65-1 n-Pronrzl l'lenzene 0.2 < Q.2 U 
108-8 6-1 Bromobenzene 0.2 < 0.2 U 
95- 49-8 2-Chl-orotoJ-uene 0 " 2 < 0.2 U 
r0 6- 43- 4 4-Chl-orotof uene 0.2 < 0.2 U 
98-06-6 f arf ul h^h?dne-Qrrf 0.2 < 4.2 U 
135-98-8 se.r-Br'rf rzl henzene 0.2 < 0.2 U 

99-81 - 6 4-Tsonronrzltol uene Q.2 < 0.2 U 
104-51-B n-Rrrtrzl l^rcnzo-p O,2 < 4.2 U 

12a-82-r L,2,A-Trichlorobenzene 0.5 < 0.5 U 

97-20-3 N:nhth: I one 0. 5 U 
81 -6r-6 L,2,3-Trichforobenzene 0 . 5 < 0.5 U 

Reported in pgl]- (ppb) 

VoJ-atile Surrogate Recovery 

d4 -1, 2-Dlchloroethane 107? 
d8 -Toluene 94 .8e" 
Bromo fluorobenzene 9A .12 
d4 - I, 2 - Dichl-orobenzene 99.8% 

?-alnl nrna1- hrzl rzi nrzl af har -^l --,,is an acid fabile compound olru rrroJ not pe recovereo lrom an 
:ni ri nra<arrrarj q:mnl a 

FORM I 



-- -- 

Alsbfi:*@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
VoJ-atil-es by Purge & Trap GClMS-Method SW8260C Sample ID: MB-071311 
Page I of 2 METHOD BLANK 

Lab Sample ID: MB-071311 QC Report No: TDB6-The Boerng Company
LIMS ID:11-15010 Proj ect: NBF 
Matrix: Water 025082 .3rr 

Dafe S:mnlcri. NA
R::3'1:::";;,t;ii? 

r ized' vD Date Recei-ved: NA 

Instrument/Analyst : NT5,/PAB Semnle Amn'rnl . 10.0 mL 
Dace Ana-Iyzedi 01 /13/ 11 13:39 Prrroe \/olrrme: 10.0 mL 

CAS Nunber Analyte RL ResuJ-t a 

"7 4-8'7 -3 Chl-oromethane < 0.5 U 
'7 4-83-9 Bromomethane 1.0 < 1.0 u 
1 5-0r- 4 \/i nru I Ch l nri de 4.2 < 4.2 u 
75-00-3 Chforoethane 0.2 < 0.2 u 
1 5-09-2 Methrzlene Chl oride nq < 0.5 U 

61 -64-7 Acetone 6n < 5.0 u 
75-1s-0 Carbon Disulfide 0.2 < 0.2 u 
75-35-4 'I I -ni ch I nrnal-hgng 0.2 < 4.2 u!r r urerrr 

T nL, l nrna1- l-r:75-34-3 T -ni -..Jne 0.2 < 0.2 u 
156-60-5 trans- 1, 2-Dichl oroethene 4.2 < 0.2 u 
156-59-2 cis - 1, 2-Dichloroethene 0.2 < 0.2 u 
61 -66-3 Chloroform 0.2 < 0.2 u 
r01 -06-2 Lr1 . 

-
2-DivLvllL ch I nrnol-h249 0.2 < 0.2 u 

trn7B-93-3 2 -Butanone < 5.0 u 
71-55-6 1, 1, 1-Trichloroeth'ane 0.2 < 0.2 u 
56-23-5 Carbon Tetrachl-oride 0.2 < 0.2 u 
108-05-4 \/i nru I Anol- :f a t-.0 < 1.0 u 
75-21-4 Bromodi ch-l- orome t hane 0.2 < 0.2 u 
78-87-5 'I . 2-n i ch I nrnnrnr;4ng 0.2 < 0.2 uL L ULV!!L 

'ni c-l ?-ni nh l arr 10061-01-s Lt J r_vL!L-'Jpropene 0.2 < 0.2 u 
1 9-Ar- 6 Trichforoethene 0.2 < 0.2 u 
12 4- 48*L D ibr omo chl- o r ome t hane 0.2 < 0.2 u 
7 9-00-5 I, I, 2-T r :-chf oroethane 0.2 < 0.2 u 
11_/'7_) Benzene 0.2 < 0.2 u 
7006r-02-6 f rrn<-1 ?-l-li nhl rJropropene 4.2 < 0.2 u 
110-75-8 2-ahl nrnal- hru I rzi nrr'l el- har 1.0 < 1.0 u 
'7 5-25-2 Bromoform 0.2 < 0.2 u 
108-10-1 4-Methvl__" -2-Pentanone (MIBK) 5.0 < 5.0 U_ "_'J qn59r-1 8-6 2-Hexanone < 5.0 u 
I21 -I8 - 4 Tetrachl-oroethene 0.2 < 0.2 u 
1 9-34-5 I, I,2, 2-Tet rachloroethane 0.2 < 0.2 u 
108-88-3 Tol-uene 4.2 < 4.2 u 
108-90-7 Chlorobenzene 4.2 < 4.2 u 
100-41-4 trr- hr;1l-ranzana 0.2 < 0.2 u 
1_00- 42-5 Styrene 0.2 < 0.2 u 
1 5-69-4 Tri chf orof luoromethane 0.2 < 0.2 u 

FORM I 



Arstff8rb@
ORGAI\IICS ANALYSIS DATA SHEET INCORPORATEDVolatiles by Purge & Trap ec/Ms-Method SW8250C Sanple ID: MB-071311
Page 2 of 2 METHOD BI,ANK 

Lab Sample fD: MB-071311 QC Report No; TD86-The Boej-ng Company
LIMS ID:11-15010 Proj ect: NBF
Matrix: Water 425082 .3rr 
Date Anafyzed: 01 /13/II 13:39 

CAS Nunber Analyte RL Result a 

16-13*7 7,I,2-Trichloro-1,2,2-Lrtfl_uoroe 0.2 < 0.2 u
fl 960I-23-I m, p-Xylene 0. 4 < 0.4 U 
95-41- 6 o-Xylene A.2 < 0.2 u
95-50-1 1,2-Dichforobenzene 0.2 < 0.2 u
54I-13-I 1,3-Dlch-Iorobenzene 0.2 < 4.2 u
106-46-1 1, 4-Dichlorobenzene a.2 < 0.2 u 
I01 -02-B Acro]eln 5 . 0 < 5.0 u 
1 4-88-4 Methyl Iodide 1.0 < 1.0 u 
1 4-96-4 Bromoethane 0.2 < 0.2 u
107-13-1 Acrylonitri-Ie 1.0 < 1.0 u
563-58-5 I,1-Dichl-oropropene 0.2 < 0.2 u 
1 4-95-3 Dibromomethane 0.2 < 0.2 u
630-20-6 l,I,I,2-Tetrachloroethane 0.2 < 0.2 u
96-12-8 I,2-Dibromo-3-chforopropane 0.5 < 0.5 u
96-18-4 I, 2, 3-Trichloropropane 0 . 5 < 0.5 u
110-57-6 trans-1,4-Dichforo-2-butene 1.0 < 1.0 u
108-67-8 1,3,5-Trimethylbenzene A.2 < 0.2
95-63-6 1,2,A-Trimethylbenzene 0.2 < 4.2 

u
u

87-68-3 Hexachlorobutadiene 0.5 
L06-93-4 EthyJ-ene Drbromide A.2 < 0.2 u 
1 4-91-5 Bromochforomethane 0.2 < 4.2 u
594-20-'7 2,2-DichLoropropane 0.2 < Q.2 U
142-28-9 1,3-Dichloropropane A.2 < Q,2 U
98-82-8 fsopropylbenzene 0.2 < 0.2 u
103-65-1 n-Propylbenzene 0,2 < 0.2 u
108-86-1 Bromobenzene 0.2 < 4.2 u 
95-4 9-8 2-Chlorotofuene 0 .2 < 0.2 u
106-43-4 4-Chl-orotol-uene 0.2 < 0.2 u
98-06-6 tert-Butyl-benzene A.2 < 0.2 u
135-98-8 sec-Butyfbenzene 0.2 < 0.2 u
99-87-6 A-Isopropylto-Iuene 0.2 < 0.2 u
104-51-8 n-Butylbenzene 0.2 < 4.2 u
1-20-82-L I, 2, A-Trlchl-orobenzene 0 . 5 < 0.5 u
9I-20-3 Naphthalene 0.5 < 0.5 u
87-6L-6 !,2,3-Trichlorobenzene 0.5 o.7 

Reported in pqlL (ppb) 

VoJ-atil-e Surrogate Recovery 

d4-I,2-Dichloroethane 110% 
d8 *Tol-uene 93 . 7 ? 

Bromofluorobenzene 94,52
d4-L,2-Dichlorobenzene L02Z 

FORM I 



A}sbffiel;@
VOA SURROGATE RECO\ERY SUMT{ARY INCORPORATED 

Matrix: water QC Report No: TD86-The Boeing Company
Proj ect: NBF 

025082 .3Lr 

ARI fD Client ID P\/ DCE TOL BFB DCB TOT OUT 

MB-071311 Method Bfank 10 110 % 93 .'7 e" 9 4 .52 I02% 0
LCS-071311 Lab Control 10 108% 95.12 96.32 91.0% 0
LCSD-071311 Lab Control Dup 10 10BZ 95.12 99.42 94.8% 0 
TD8 64 DW-01-071211 10 1082 95.22 94.82 99.32 0 
TDB 68 DW-02-01 t2tl 10 108% 93.9e. 92.52 100% 0 
TDB 6C DW-03-071211 10 IOIZ 93.42 94.02 I02Z 0 

'I rtn HtthkcTD8 5D 10 701e" 94.82 90.12 99.8% 0 

LCS/MB LIMITS QC LIMTTS 
sw82 50c 
(DCE) : d4-1, 2-Dichloroethane 80-120 80-120
(ToL) : d8-Toluene 80-120 80-120 
(BFB) : Bromofluorobenzene 80-120 B0-120 
(DCB) : d4-1, 2-Dichlorobenzene 80-120 B0-120 

Prep Method: SW5030B
 
Log Number Range: 11-15010 to 11-15013
 



fixsbffi*@
ORGANTCS ANALYSIS DATA SHEET INCORPORATEDVolatiles by Purge & Trap ce/Ms-Method Sw8250C Sample ID: LCS-071311
Page I of 2 LAB CONTROL SAI"IPLE 

Lab Sample fDr LCS-071311 QC Report No: TD86-The Boej-ng Company
LIMS ID:11-15010 Project: NBF
Matrix: Water 025082 .3rr 
Data Refease Authorizedr \fN D:l-e S:mnlod. NA 
Reported: 01 /I4/II -" ) Date Received: NA 

Tnsr rrrrnen |- /An: I r/s t LCS: NT5/PAB Q:mnra Ana.rr- rls: 10.0 mL
 
LCSD: NT5/PAB LCSD: 10. 0 mL


')a I e An: | \/7 pra, ',f]S : 01/73/II 12:42 Purge VoJ-ume LCS : 10 . O mL
 
LCSD: 01/13/II 14:45 LCSD: 10. 0 mL
 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 6.6 a 10.0 66 .42 6.8 O 10.0 68.0? 3.0? 
Bromomethane 1,7.'7 10.0 ILl Z t2 .9 10.0 7292 9. BZ
Vinyl Chforide 8.0 10.0 80.02 8.1 10.0 81.0? r.2e" 
Chforoethane 8.3 10.0 83.0? 8.4 10.0 84.0% L2e" 
Mof hrzl ona r-hl nrirto 9.r 10.0 91.02 9.3 10.0 93.02 2,2e.
Acetone 63 .4 o 50.0 r21 Z 52 .8 50.0 IA62 18.22 
Carbon Disuffide r0 .2 10.0 r02z 10.1 10.0 101% 1.0%
1,1-Dichloroechene 11.3 10.0 113 Z 11.0 10.0 110 % 2 .12
1,1-Dichforoethane 9.3 10.0 93.02 96 10.0 96.02 3.22
trans-1, 2-Dichloroethene 9.9 10.0 99.0U L0 .2 10.0 I02Z 3.02 
cis - 1, 2-Dtch)-oroethene B.B 10.0 BB. O? 9.r 10.0 91.02 3.4? 
Chloroform 10.0 10.0 100% 10.3 10.0 103? 3.0Z 
| /-t\1ah t6rAArh^n6 10.0 L2 .6 126Z L.6Z12 .8 O 12BZ O 10.0 

2 -Butanone 42 .1 s0.0 85.42 41 .6 50.0 95.22 10. 9? 
1 1 1-T-t^Lt^r^^+l!, !, !- rLturlfulueLnane 11.1 10.0 111% lL.4 10.0 rL4Z 2.12 
Carbon Tetrachloride 13.9 .) 10.0 1392 13.9 O 10.0 139? 0.0z 
\/i nrr'l A-a1-:f a 8.6 10.0 86.0% 8.9 10.0 89.02 3.4e" 
Bromodl chloromethane 11.1 10.0 1112 LL,2 10.0 Ir2Z 0 .92 
".2-n; ehlnrnnron:ng a'1 10.0 B7.0% B.B 10.0 BB.0Z 1.1% 
ni e-'l ?-ninhlnrnn - -r ropene 10.4 10.0 I0 42 10. 9 10.0 1092 4.12
Trichforoethene 11.0 10.0 110 Z 11.3 10.0 113 Z 2 .12 

11 q9Dibromoch I o rome thane 11.5 O 10.0 12 .I O 10.0 I2rZ 5.12 
)-'rvtahl^r^afl1 1 - - - -nane 10.5 10.0 105% 10.6 10.0 1062 0.92 

Benzene 9.6 10.0 96 .02 9.1 10.0 91 .AZ 1.02 
1- r:nc-1 ?-ni nh l an cpropene LI ,6 10.0 II6Z IL .9 10.0 II9Z 2.62 
2-eh lo-oethrrr rzi nrrlggIgg 9.8 10.0 98.0% 9.6 10.0 96.02 2.IZ 
Bromoform 1? \ a 10.0 r25Z L2 .3 O 10.0 L23Z L .6e" 
4-Methyl-2-Pentanone (MIBK) 51.5 50.0 103? 52 .2 50.0 t04z I.42 
2-Hexanone sB.0 Q 50.0 LL6Z 60.B Q 50.0 7222 4.Je. 
Tet rachl-oroethene 11.0 10.0 110 % 11. 6 10.0 rL6Z 5.3Z 
I I I,2, 2-Tetrachloroethane 9.0 10.0 90.0% 9.0 10.0 90.02 0.0? 
Tol-uene r0 .2 10.0 7A2Z 10. B 10.0 10BZ 5.12 
Chl-orobenzene 10.4 10.0 L04Z 10.7 10.0 1072 2.BZ 
Fthr;lhonzeno 10.5 10.0 105? 11.0 10.0 110 ? 4 .12 
Styrene 9,I 10.0 91.02 9.3 10.0 93.0? 2.2e" 
T r i chl- o ro f 1 uo rome thane 1A 2 10.0 7422 r4.2 Q 10.0 r42Z 0.0?^7, I, 2-T r ichloro-1, 2, 2-tr ifl.uoroetha 10.7 10.0 1072 10. 9 10,0 109? r.9Z 
m, p-Xylene 22 .0 20 .0 110% 22 .5 20 .0 II2Z 2.22 

FORM III 



AXsbfisrb@
ORGA}IICS ANAIYSIS DATA SHEET INCORPORATEDVolatiles by Purge & Trap ec/Ms-Method SW8260C Sanple ID: LCS-071311
Page 2 of 2 I.AB CONTROL SAI'{PLE 

Lab Sample fD: LCS-071311 TD86-The Boeing Company
LIMS ID:11-15010 Prni oc i- . NBF
Matrix: Water 425482 .3rr 

Spike LCS Spike LCSD 
Ana]-yte LCS Added*LCS Recovery LCSD Added-LCSD Recovery RPD 

o-Xrzl cnc 10.5 10.0 105% 11.1 10.0 111? 5 . 6Z 
1 ?-n; ^Ll ^-^h^--^.- t z-u LLlttaruuerrzene 
1, 3-Dichlorobenzene 

10.0 
10. 4 

10. 0 
10.0 

100? 
704% 

9.9 
10.4 

10.0 
10.0 

99.0% 
7042 

1.0? 
0.0% 

1 /_ni ^L1 ^-^h^^-^.!, 9 -uf urrauruucltzene 
Acrolein 
Maf hrrl Tnrli do 

10.3 
46 .9 
It .2 

10.0 
50.0 
10.0 

103% 
93. BU 

712% 

10.1 
42 .2 
11.3 

10.0 
50.0 
10.0 

101? 
84 .42 
1132 

2 . 0z 
10. 52 

0 .92 
Bromoethane 9.5 10.0 9s.09 9.7 10.0 91.4% 2.LZ 

1 - 1-ni e l^l nrnn-nnone 
8.2 

10.7 
10.0 
10.0 

o, ns 
ral z 

I0 .1 
10. 9 

10.0 
10.0 

IAl Z 
1092 

26 .52 
1.9e" 

Dlbromomethane 
I, I, \ ,2-Tetrach-Loroethane 
1, 2-Dibromo- 3 -chloropropane 
1 ) 1.-'rrl nh l arnnrz - Jpane
I rans- 1 . 4-Di eb 1 o-o-2-butene 
1 - 3- 5-T-imerhrzll-,onzene 

10. B 

IT .1 
10.0 
10.7 
10. B 

r0.1 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

108? 
IIl Z 

100% 
L)'t z 
108% 
741 Z 

LL .2 
12.a 
10.1 
10.9 
11.5 
10. 6 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

1722 
I20Z 
101? 
109U 
rLsZ 
106? 

3.62 
2 .5)" 
1.0? 
r.92 
6. 3% 

0.9% 
1 ) A_Af:n^+h,,th^"r, z, q- rrrrrreLrryJ_uenzene 
Hexachforobutadi ene 

r0 .6 
10.3 

10.0 
10.0 

1062 
103% 

10.5 
10.3 

10. 0 

10.0 
105? 
103% 

0. 9? 
0.0? 

E f hrzl ana ni hrnmi rla 10. 9 10.0 109% 10. 9 10. 0 109? 0.0% 
Bromo chl- o romethane 70 .4 10.0 1042 10.4 10.0 104% 0.0% 
? .2-\j 
1 ?-ni 

Tqnnranrrl 

cl. I nrnnrnnane 
nhl nrnnrnnrr* -ts - -y*.le

l_ranzana 

11.0 
9.6 

10. 5 

10.0 
10.0 
10.0 

110 ? 

96. 0% 

LA62 

II .2 
10.0 
L0 .4 

10.0 
10.0 
10.0 

rL2Z 
1002 
LAAZ 

1. BZ 
4.Lz 
I .9e" 

n-Drnnrrl l-'anzana 10.0 10.0 100% 10.0 10.0 100? 0.0z 
Bromobenzene 
2 -Chf orotol-uene 
4 -Chf orotol-uene 

10. 9 

r0 .2 
10.3 

10,0 
10.0 
10.0 

1092 
r02z 
103% 

10. B 

r0.2 
r0.2 

10.0 
10.0 
10.0 

10BZ
ra2z
r02z 

A.9Z 
0.02 
1.02 

tart-Rr1j-\/lhanzena 
qon-P,rrf rrl hanzana 

10.4 
8.6 

10.0 
10.0 

1044 
B6.0Z 

10.3 
8.4 

10.0 
10.0 

103? 
84.0? 

1.02 
2.42 

1-T<nnrnnrrl tnl rrana 8.7 10.0 87.0Z 8.6 10.0 85.02 I.2e" 
n-Rrrt\/l honzono 
I, 2, 4-T r ichl-orobenzene 
NI:nht- hr I ana 

1 - 2 -'l-Tri ehl orolrorl2gng 

9.5 
10.6 
11, .2 
11. B 

10.0 
10.0 
10. 0 
10.0 

95. 0Z 
1062 
II2Z 
118 ? 

9.4 
10.8 
II ,4 
7t .6 

10.0 
10.0 
10.0 
10.0 

94.42 
108% 
II4Z 
tL6Z 

I.IZ 
L9Z 
1. B% 

L .'7 e" 

F ann rl- aA inLtt rt^/T
FtY/ u /^^].-\

\yy!/ 

RPD caf cuf aced us ing samp.Le .nnr-enf r:f ionq Der SW845. 

Volatile Surrogate Recovery 

LCS LCSD 
d4 - I, 2 - Dl chl,oroethane 
d8 -Tofuene 
Bromo ffuorobenzene 

108? 108? 
95.1% 95.12 
96 .3e" gg . 4Z 

d4 -I, 2-Dichlorobenzene 9'7 .02 94 .8% 

FORM III 



Arstfi8*@
ORGANICS A}IATYSIS DATA SHEET INCORPORATED 
PCB by 6C/F,CD Mettrod Sw8082 Sample fD: DW-01-071211 
Page 1 of 1 SAI'{PLE 

Lab Sample ID: TDB6A QC Report No: TD86-The Boeing Company
LIMS ID:11-15010 Project: NBF 
Matrix: Water 02s082.311 
Daca Release Authorized: \ I i\ Date Sampled: 01 /L2/1 1 

Reported: O'7 /I4/7L V ) Date Received: 01 /12/7 1
' 

DaIe ExIracted: O-] /13/1I Sample Amount: 1OOO mL 
l):rA An. r\/7a^. rt // I4/ Il uu: lu Final- Extract Vol-ume: 0.50 mL 
lnstrument/Analyst : ECDTlJGR Dilution Factor: 1.00 

Sifica Gel: Yes 
Sr. l f rrr Cl p:nrrn. YeS Acid CJ-eanup: Yes 

CAS Number Analyte RL Result 

L2614-7I-2 Aroclor 101 6 0. 010 < 0.010 u 
53469-2r-9 Aroclor 1242 0. 010 < 0.010 u 
1261 2-29-6 Arocfor L248 0. 010 < 0.010 u 
rra9l -69-L Aroclor 725 4 0. 010 < 0.010 u 
trj96-82-5 Arocl-or 1260 0. 010 < 0.010 u 
11104-28-2 Aroclor I22L 0. 010 < 0.010 u 
11141-16-5 Aroclor 1232 0. 010 < 0.010 u 
31 324-23-5 Arocl-or 1262 0. 010 < 0,010 u 

PanarT- ar] frri r tta /f . i/nnl.r\uvv FtrYl ! \-yy!/ 

PCB Surrogate Recovery 

Decach.Lorobiphenyl 66 .22 
Tet rachf orometaxylene 55.8% 

FORM I 



Arstfi8rb@
ORGA}ITCS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GClEcD Method sw8082 Sample ID: DW-O2-O?L2LL 
Page 1 of 1 SAI\4PLE 

Lab Sample ID: TDB68 QC Report No: TD8 6-The Boeing Company
LIMS ID:11-15011 Proj ect : NBF 
Matrlx: Water 025082 .3rr 

Date SampJ-ed : A1 / 12 / IIR:;:,::i:" ;;,t;il?ri zed' \.)D Date Received: 01 /12/7I 

Date Extracted: 0"7 /13 /1L SampJ-e Amount: 
Date Anafyzed: 01 /I4/II 08:33 FinaI Extract Volume: 
Tnsfrirmenf /Anal vst: ECDT/JGR Dil-ution Factor: 
GPC Cleanup: No Sifica Gef: 
Srl Frr Cre:nrrn. YeS Aci,d Cleanup: 

CAS Number Analyte RL 

1_2614-II-2 Aroclor 1016 0.010 
53469-2r-9 Aroclor 1242 0.010 
L261 2-29- 6 Aroclor 1248 0.010 
ILj91 -69-7 Arocl-or 1254 0.010 
1L096-82-5 Arocfor 1260 0.010 
11104 -28-2 Aroclor I22I 0.010 
11141-16-5 Aroclor 1232 0.010 
31 324-23-5 ArocLor !262 0.010 

Ranarj- ar] i n rralJ /nnh\\yyvl 

PCB Surrogate Recowery 

Dcc: ch I nrnl-ri nhcnrz l 60.0% 
Tet rachlorome taxylene 52 .22 

1000 mL 
0.50 mL 
1.00 
Yes 
Yes 

ResuIt 

< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 

FORM I 



Ais:fi:tb@
ORGANTCS ANAIYSIS DATA SHEET INCORPORATED 
PCB by 9C/E,CD Method Sw8082 Sample ID: DW-03-071211 
Paqe 1 of I SAI"IPLE 

Lab Sample fD: TD86C QC Report No: TD85-The Boej-ng Company
LIMS ID: 1L-15012 Project: NBF 
Mat rix : Water 025082 .37r, r,\.
Data Rel-ease Authorized' V l\ Date Sampled: 01 /12/II
Reported:. 01/74/1L ' ) uaLe Kecelveo: u t/ Lz/ IL 

Date Extracted:' 01 /73/7I Sample Amount: 1000 mL 
DaLe Anafyzed:. A1/14/71 0B:56 Final Extract Vo]ume: O.5O mL 
f nsf rrrnenr /Ara Irr5[; ECDT/JCR Dilut-ion Factor: 1.00 
GPC Cleanup: No Srfica Gef: Yes 

rrr.S rl elc:nrrn. YeS Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-Ir-2 
53469-2r-9 
1261 2-29- 6 
rLj91 -69-7 
r7096-82-5 
11104 -28-2 
11141-16-5 
31 324-23-5 

Arocfor 
Arocl-or 
Arocl-or 
Aroclor 
Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 

1016 
1242 
7248 
1254 
126A 
I22I 
I232 
L262 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 

Reported in pg/L (ppb) 

PCB Surrogate Recovery 

De ca chf o robiphenyl 
Tet rachloromet axyl ene 

15 .82 
60.8% 

FORM I 



ORGAI{ICS ANAI,YSIS DATA SHEET 
PCB by 6C/ECD Method Sw8082 
Page 1 of 1 

Lab Sample fD: MB-071311 
LIMS TD:11-15010 
Matrix: Water 

R:;3,::i:';;,t;il? 
r ized' v i) 

Date Extracted: 01 /13/II
1:t a Ar:" rzzod. n] /I4/1I 09:18 
I nsf rumenf /Ana I vst : ECDT /JGR 

Srrl frrr Cleanrrn' Yes 

CAS Nunber 

1261 4-Lr-2 
53469-2r-9 
1_2612-29- 6 
r7091 -69-r 
r1_096-82-5 
11104 -28-2 
11141-16-5 
31 324-23-5 

Analyte 

Arocfor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Arocfor 1260 
ArocLor 1-221
ArocLor 1232 
Arocl,or 1262 

Pannrf 

Sample ID: 	MB-071311 
METHOD BLANK 

QC Report No: TD86-The Boei-ng Company
Pro;ect: NBF 

025082.37r 
D:tc S:mnleel. NA 

Date Received: NA 

Sample Amount:
 
Final Extract Vo-Lume:
 

Difutron Factor:
 

Acid CJ-eanup: 

RL 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

arl i n rra /T. 	 lnnh\\yyv / 

PCB Surrogate Recovery 

f)anrnh l arnl.ri nhanrrl '7 6 .5e" 
Tet rachf oromet axylene 62 .52 

FORM ] 

1000 mL 
0.50 mL 
1.00 
Yes 
Yes 

Resu]-t 

< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 

Arsbffi*@ 
INCORPORATED 



Alstfi8rb@ 
INCORPORATED 

sw8082/PCB WATER SURROGATE RECOVERY SUMI4ARY 

Matrix: Water QC Report No: TD86-The Boelng Company 
Prol ect: NBF 

025482 .3LL 

DCBP DCBP TCI"D( TCIO(
 
C1ient ID * REC LCL-UCL t REC LCL-uCL TOT OUT
 

MB-071311 16.52 32-108 62.52 31-100 0
 

LCS-071311 J'7.0e. 32-108 60.5? 31-100 0
 
LCSD-071311 B 1 . 0% 32-708 60 . 0? 31-100 0
 
DW-01-071211 66.22 19-111 55. B? 2r-r00 0
 
DW-02-01 r2rr 60.02 19-111 52.2e. 2I-IA0 0
 

DW-03-071211 75.82 19-111 60.8? 2L-LA0 0
 

Prep Method: SW3510C 
T,no Trlrrmhor Rrnoa: 11-15010 to 1L-I5AI2 

FORM-rr SW8082 
Page 1 for TD8 6 



Als:fi8r!@
ORGA}TTCS ANAIYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Merhod SW8082 Sample ID: LCS-071311 
Page l of 1 LCS/LCSD 

Lab Sample ID: LCS-071311 QC Report No: TD86-The Boelng Company
LrMS ID:11-15010 Project: NBF 
Matrix: Water 425082 .31L 

^t ^^^ fluqhnri r4su' \v ) ) D:feuqLo ro,l ii\ S:mnleel' NA 
^ErEdrsReporLed: ai/14)'i1' 

. 

Date Recei-ved: NA 

Date Extracted LCS/LCSD: 0'7 /13/LI SampJ-e Amount LCS: 1O0O mL 
LCSD: 1000 mL 

Date Analyzed LCS:. a1/14/1L 09:4I Finaf Extract Vol-ume LCS: 0.50 mL 
LCSD: 01/L4/II 10:04 LCSD: 0.50 mL 

Tnstrument /Ana I vst LCS: ECDT/JGR Dil-ution Factor LCS: 1.00 
LCSD: ECDTlJGR LCSD: 1 . 00 

GPC Cleanup: No Silrca Gel: Yes 
Srrlfrrr ele:n'rn. YeS Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 0.043 0.050 86.0% 0.043 0.050 86.0% 0.0% 
Aroclor 1250 0.047 0.050 94.0% 0.046 0.050 92.02 2.22 

PCB Surrogate Recovery 

LCS LCSD 
Decach-Iorobiphenyl 11 .02 81 . 02 
Tetrachlorometaxyfene 60.52 60.0% 

Pa<rr'l tq rahn rt- a.j I a ttn /ILJ rslJvr LLU f L) L 
RPD cafculated using

v9/
sample concentrations per SW846. 

FORM III 



ORGAI{ICS AI{AI,YSIS DATA SHEET 
TPHG by Method NWTPHG 
Matrix: Water 

Daca Release Authorized: 
Reported:. 01 /14/II V3 

ARI ID Client ID 

MB-071411 Method Blank 
11-15010 

TDB 64 DW-01-071211 
1 1- 15 010 

TDB 68 DW-02-41 I27I 
11-15011 

TDB 6C DW-03-071211 
LI-L5OL2 

TD8 6D 'I rr n H tn kq 

1 1- 15 013 

maGasofine values reported in IllY/ 

Quancitation on total peaks in rho 

GAS: fndicates the presence of a:<nl 

GRO: Positive result that does not 

fixsbil:rigD 
QC Report No: TDB 6-The Boei-ng ao,r'p.tlo"oRPoRATED 

Drni an1- . NBF
 
Event: 025482 .3IL
 

l-l:1- a Q:mnl ar-l . 01 /12/17

Date Received: 01 /12/II 

Analysis

Date DL Range Result
 

01 /L4/rr 1.0 Gasofine < 0.25 U 

PI D1	 HC ID 
Trif l-uorocof uene 99 .82 
Bromobenzene 98. 9? 

01 /r4/rr 1.0 Gasoline < 0.25 
P] D1	 HC ID 

Trrfl-uoroLoluene ro6z 
Bromobenzene 101? 

0-t/L4/rr 1.0 9qDUMlgt-^
^-^^t < 4.25 

PI D1 HC ID 
Trif l-uoroto-Iuene ral z 
Bromobenzene 103U 

0"7 /14/rr 1.0 Gasol ine < 0.25 U 
P] D1	 HC ID 

Tri ffuorotoluene 108? 
Bromobenzene ra4z 

01 /14/Lr 1.0 Gasoline < 4.25 
P] D1	 HC ID 

Tri fluorocoluene ral z 
Bromobenzene ra 4z 

/I /nnm\! \yIJr!!/ 

arqnl i no randa f ram Tnl rrana fLU NI-hraf la-l gtlg.^ r\OPrlLtrOf ^^^ 

i no nr r^ra:1- horari 	 nrqnl i no 

match an idenrifiabfe gasoline pactern. 

FORM I 



iisbfi8rb@ 
INCORPORATED 

TPHG WATER SURROGATE RECOVERY SUMT.{ARY 

ARI Job: TD86
 
Matrix: Water
 

Client ID 
MB-071411 
LCS-071411 
LCSD-0714 11 
DW-01-071211 
DW-02-01121_r 
DW-03-071211 
Trip Blanks 

/nrT\ Tri f l-uorotoluene 
/pR7\ Bromobenzene 

Loq Number Ranqe: 11-15010 to 

uu Keporr r\o : I'LJU b- I ne tjoe]-ng uompany
Project: NBF 

Event : 025082.37I 

TFT BBZ TOT OUT
 
99 .8e. 98 . 92 0
 
109? 1032 0
 

110? 105% 0 
1062 101U 0 
I01Z 103% 0 

108% IA4Z 0 
I0"7 Z I0 42 0 

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120) 

1 1- 15 013 

FORM II TPHG
 

Page 1 for TD86
 



A}33fi3rr@
ORGA}qICS ANAIYSIS DATA SHEET INCORPORATED 
TPHG by Method NWTPHG Sample rD: LCS-071411 
Page 1 of 1 LAB CONTROL SA}4PLE 

Lab Sample ID: LCS-071411 QC Report No: TD86-The Boeing Company
LIMS ID: 11-15010 Proiect: NBF 
Matrix: Water . r.--,.\ nvent: 025082.3II 
Daca Refease AuthorLzedr \/ l ( Date Samp-Led: NA 
Renorfecll. 01 /1 4 /II Date Received: NA 

Date Analyzed LCS: 01 /L4/I7 06:52 Purge Vo-Lume: 5.0 mL 
LCSD: A1 /14 /II 01 :22 

fnstrument/Analyst LCS: PIDl/MH Dilution Factor LCS: 1.0 
LCSD: PIDI/MH LCSD: 1.0 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasol-ine Ranqe Hvdrocarbons L. 05 1 . 00 105% 1 . 03 1 . 00 103u r.9z 

Reported in mg,/L (ppm) 

RPD cafcul-ated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri f luoroto.Iuene 1092 110% 
Bromobenzene 103? 105? 

FORM III 



fixsbfisrb@
ORGANICS AI\TALYSTS DATA SHEET INCORPORATED 
TOTAT DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID-Sifica and Acld Cfeaned QC Report No: TDB 6-The Rooi nn f-nmnrnrz 
Page 1 of Pro;ect: NBF1 

Matrix: Water 025082 .3r 1 

' /-r'
Lrara Ke-Lease Auchorized' V- l2Reported: 07/I4/I1 

Extraction Analysis EEV 
ARI ID Sarnple ID Date Date DL Range Resu]-t 

MB-071311 Method Bfank 01/L3/r7 0'7 /13/11, 1.00 Di-esef 0. 10 < 0. 10 U 
11- 15 010 HC ID: --- FID4A 1.0 Motor Oil 0 .20 < 0.20 U 

n-Tornhonrrl ITl Z 

TDB6A DW-01-071211 01 /13/7r a] /L3/rr 1.00 u!g-gr 0.10 < 0.10 U
11-15010 HC ID: --- FI D4A 1.0 Motor Oil- 0 .20 < 4.20 U 

n-Tarnhonrrl 111% 

TD8 68 DW-02-01 r2rL 01 /L3/rr 01 /13/rr 1.00 Di es ef 0.10 < 0.10 U 
1 1- 15 011 HC ID: --- F] D4A 1.0 Motor Oil- a .20 < 0.2a U 

n-tlornlranrrl 118 Z 

TD8 5C DW-0 3-07 12 1 1 0'7 /L3/r1 01/13/1.7 1.00 Diesel- 0. 10 < 0. 10 U 
II-L'UIZ IIU 1U: --- FID4A 1.0 Motor Oil- a .20 < 0.20 U 

n-'larnhanrrl r1_22 

Reported in mglL (ppm) 

EfV-Effectlve FinaI Vol-ume in mL.
 
DL-Dilution of extract prior to analysis.

Rl-Reporti-ng 11mit.
 

llicsel rrr:anrif:finn nn l-nf:l ncaks in ran1.1e ffOm C12 LO C24.fhe ! vsrrY 

tOta_I t/sa^J tfr r:h^^MaFnr Ai l -rrlhr- i.tatiOn On ne:kq in l-Lrlshe rortvs rrvrrL€-^^ .') / vz! *^ Lv C38. 
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in 
ranges are not identifiable. 

FORM I 

http:13/rr1.00
http:L3/rr1.00


CLEAr\rED TPHD SURROGATE RECO\ERY SUM}fARY 

Matrix: Water QC Report No: TD86-The Boeing Company
Project: NBF 

025082 .3rI 

C1ient fD OTER TOT OUT 

MB-071311 IIl Z 0 
LCS-071311 103% 0 
LCSD-071311 105U 0 
DW-01-071211 111% 0 
DW-02-01 L211 118 % 0 
DW-03-071211 L1_22 0 

LCS/MB LIMITS QC LIMITS 

(OTER) = o-Terphenyl (50-1s0) (50-150) 

Prep Method: SW3510C 
T na rrr,,mr-rar a:nno: 11-15010 to 1I_I50I2 

FORM-IT TPHD 
Page 1 for TD86 



iis8rr8rb@
ORGAI{ICS ANA],YSIS DATA SHEET INCORPORATED 
NWTPHD by GClFID-Silica and Acid Cleaned SampJ.e ID: LCS-071311 
Page 1 of 1 LCS/LCSD 

Lab SampJ-e fD: LCS-071311 QC Report No: TD86-The Boelng Company
LIMS ID:11-15010 Project: NBF 
Mat rix: Water -1 025082 .3rr 
Daca Release Auchorizedr Vl\ Date Sampled: 01/12/11
Reported: 01 /74 /II Date Received: 01 /12/II 

Date Extracted LCS/LCSD: 01/I3/LI Sample Amount LCS: 500 mL 
LCSD: 5OO mL 

Date Ana]yzed LCS:01 /L3/II 19:32 Final Extract Vol-ume LCS: 1.0 mL 
LCSD: O1/I3/7I 79:55 LCSD: 1.0 mL

Instrument/Analyst LCS: FID/MS Dilution Factor LCS: 1.00 
LCSD: FID/MS LCSD: 1.00 

Spike LCS Spike LCSD 
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD 

2.65 3.00 BB.3Z 2.10 3.00 90.0? r.9z 

TPHD Surrogate Recovery 

LCg LCSD 
o-Terphenyl 1032 105% 

Results reported in mglL
 
RPD calculated using sample concentrations per SW846.
 

FORM III 



TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION 

ARI Job: TD86 
Matri-x: Water Prol ect : NBF 
Date Received: 01 /12/rL 025082 .3r7 

Q:mn Fina-I 
ARI ID L-L.LENT -LLJ Amt Vol 

1-15010-071311M81 Method BJ-ank 500 mL 1.00 mL 
1-15010-071311LCS1 Lab Control- 500 mL 1.00 mL 
1-15010-071311LCSD1 t.^n I Antr t ttrrn 500 mL 1. OO mL 
1-15010-TD86A DW-01-071211 500 mL 1.00 mL 
1-15011-TD868 DW-02-01 I2II 5OO mL 1.00 mL 
L-15012-TD8 6C DW-03-071211 500 mL 1. O0 mL 

*:3bffi*@ 
INCORPORATED 

REPORT 

Dron 

01 /13/rr 
01 /13/rL 
01 /13/Lr 
0'7 /13/77 
0'7 /L3/rL 
a1 /13/1L 

Diesel Extraction Report 



INORGAIIICS A}IAI"YSIS DATA SHEET 
DISSOLVED METALS Sanp1e rD: DI{-01-O1L2LL
Page 1 of 1 SAMPLE 

Lab SampJ-e ID: TD864 QC Report No: TD86-The Boeing Company 
LIMS ID: 11-15010 Proiect: NBF 
Matrix: Water 025082.311 
Data Release Authorized Date Sampled: 07 /12/1,I
Reported: 07 /75/II Date Received: 07 /12/11' 

Prep Prep Analysis Analysis
f'teth Date Method Date CAS Nunber Analyte RL 

200.8 07/1-3/17 200.8 01/14/I1. 7440-38-2 Arsenic 0.2 
200.8 07 /1,3/),1- 200.8 01 /1,4 /1,1 1440-43-9 Cadmi-um 0.1 
200.8 01/1-3/1,1 200.8 07/1,4/II 7440-47-3 Chromiun nq 
200.8 07 /1-3/1,1, 200.8 07 /1.4/1.1, 7440-50-8 Copper NE 

200.8 0't /13/11- 200.8 01 /1,4 /1-I 1439-92-1' Lead 0.1 
1470A 01/14/1-1- 74'l0A 01/14/1,I 7439-91-6 Mercury 0.1 
200.8 O'1/13/].1" 2O0.8 0'1/1"4/11, 744O-O2-O Nickel n5 
2O0.8 01/13/1-1, 200.8 07/1,4/1,1, 7440-66-6 Zinc 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

Als:fi8*@ 
INCORPORATED 

t;'gt/L O 

o.4 
0.1 u 
0.8 
0.5 
0.1 u 
0.1 u 
1.3
 

4U
 

FORM-I
 



Als:fiStb@ 
INCORPORATED 

INORGA}iIICS AIiI,AIJYSIS DATA SIIEET 
DISSOLVED METAI,S SanpJ-e ID: Dll-02-O7L2LL 
Page 1 of 1 SAI"IPLE 

Lab Sample ID: TD868 QC Report No: TD86-The Boeing Company 
LIMS ID:11-15011 Project: NBF 
Matrix: Water 025082.3L]
Data Re]ease Authorized Date Sampled: 01 /1.2/1I
Reported: 07 / 1,5 / 1,1, Date Received: O7 /12/1,I 

Prep Prep Analysis Anal.ysis
Meth Date Method Date CAS Nuuber Analyte RI 1u1gt/L O 

na200.8 01/1.3/1,1, 200.8 07/14/1"\ 7440-38-2 Arsenic 1.1 
200.8 01/1.3/1,I 2O0.8 07/1"4/LL 1440-43-9 Cadmium 0.1 0.1 u 

200.8 07/1,3/II 200.8 07/1,4/11, 7440-47-3 Chromium 0.5 u 
200.8 07/1.3/II 200.8 01/1.4/1,1, 7440-50-B Copper 0.5 u 
200.8 O7/1,3/II 200.8 0'7/L4/]-1- 7439-92-L Lead n1 0.1 
7470A 07 /14/1,1, 7470A 01/14/I7 7439-91-6 Mercury n-1 0.1 u 
200.8 0'7/13/1,1, 200.8 O7/14/11 744O-O2-O Nicke1 nq 1.5 
200.8 O7/1,3/Il 200.8 01/14/11 7440-66-6 Zinc 4U 

U-Anal-yte undetected at given RL 
RL-Reporting Limit 

FORM-I
 

http:025082.3L


INORGA}IICS ANAIYSIS DATA SHEET 
DISSOLVED METAIJS SamPIe ID: DI[-03-071211 
Page 1 of 1 SAI"!PLE 

Lab SampJ-e ID: TD86C QC Report No: TD86-The Boeing Company 
LIMS ID: 11-15012 Proiect: NBF 
Matrix: Water 025082.311 
Data Release Authorized Date Sampled: 07 /12/1I
Reported: 07 /15/LI Date Received: 07 /1'2/1'7 

Frep Prep Analysis AnalYsis 
Meth Date Method Date CAS Nuuber Analyte RL 

200.8 O7/L3/1J 200.8 07/14/71 7440-38-2 Arsenic 0.2 
-1440-43-9200.8 01 /1.3/1,1" 20O.8 O7 /14 /1'1 Cadmium 0.1 

200.8 07/1.3/1"L 200.8 O1/1'4/1'1' 7440-47-3 Chromium 0.5 
200.8 O7/I3/'J.I 200.8 01/1'4/II 7440-50-8 Copper 0.5 
200.8 07/13/1,I 200.8 01/1-4/71 1439-92-L Lead 0.1 
7410A 07 /L4/7L 7470A 07 /74/71 1439-91-6 Mercury 0.1 
200.8 01/1.3/1.7 200.8 07/74/1'1' 744O-O2-O Nicke]- 0.5 
200.8 01 /1.3/1.1, 200.8 07 /14 /1'1' 1440-66-6 Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

ixsbfisrb@ 
INCORPORATED 

]u.gt/L A 

5.6 
0.1 u 
0.7 
2.8 
0.1 
0.1 u 
2.7
 

4U
 

FORM-I
 



AX3bnstb@ 
INCORPORATED 

INORGAI{ICS AT.IALYSIS DATA SHEET 
DISSOLVED METAIS Sanp1e ID: METHOD BLANK 
Page 1 of 1 

t.)t/r Pannrf trln . ThQ 6-Tho Rna i na Lab Samp1e ID: TD86MB .Y C-ompany
LIMS ID:11-15010 Project: NBF 
Matrix: Water 025082.311 
Data Refease Authorized Date Sampled: NA 
Reported: O'l /15/1,1 Date Received: NA 

Prep Prep Analysis Anal-ysis 
l'teth Date Method Date CAS Nunber AnaJ-Yte RL vqt/L O 

n200.8 01/1.3/rr 200.8 07 /14 /11. 1 440-38-2	 Arsenic z o.2 u 
n200.8 0'7 /13/L1 200.8 o7 /r4/7r 7 440-43-9	 Cadmium 1 0.1 u 
n200.8	 o7 /1"3/Lr 200.8 o7/r4/1.1. 7440-41-3 Chromium 5 0.5 u 
n nqil200.8 o"1/73/1r 200.8 o7 /r4/11. 7440-50-8	 5 
n200.8	 01/13/7r 200.8 0'7 /14 /1"r 7 439-92-r Lead 1 0.1 u 

Morcrr rrz n'7 470A 07 /r4/Lr '7 470A 07 /1.4/1"1 7 439-91 -6	 1 0.1 u 
-1440-02-0	 NqII200.8 07 /1,3/1.1 200.8 01/1.4/1.1.	 Nickel- 5 

200.8 o7 /13/L1 200.8 07 /r4/rt 1 440-66-6	 Zinc 4 4U 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORIVI-I 



i}stfisrb@
INCORPORATED 

INORGAI{ICS AI{AIYSIS DATA 
DISSOLVED METAIS 
Page 1 of 1 

SampJ.e ID: LAB CONTROL 

Lab Sample ID: TDS6LCS 
LIMS ID:11-15010 
Matri-x: Water 
Data Refease Authorized: 
Reportedz 0'l/1,5/11

Report No: TD86-The Boeing ComPanY 
Project: NBF 

025082.3]L
Date Sampled: NA 

Date Received: NA 

BI,ANK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery a 

Arsenic 200.8 z4.o 25.0 98 .4e" 

Cadmium 200.8 25 .5 25.0 t02z 
Chromium 200.8 25.3 25.O 1013 
v vt/t/ v ! 200.8 27.r 25.O 108? 
!gau 200.8 25.7 25 .0 1033 
Mararr rrr 7410A z.J 2.O 115 E 

Nickel 200.8 zo.v 25.O 104U 

Zinc 200.8 6Z 80 ro2z 

Reported in VS/L 

N-Controf limit not met 
Control- Limits: 80-120? 

FORIV!-VII 



fl F- 	Anal yti cal Resou rces, I n co rpo rated 
Analytical Chemists and Consultants 

aU 	


July 19, 201I 

Kris Hendrickson 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - Dewatering Wells 025082.311
 
ARI Job: TE13
 

Dear Kris: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analytical Resources, Inc. (ARl) accepted three water samples 
and a trip blank in good condition on July 14,2011. Two coolers were received with temperatures of 
8.3 and 11.4'C. 

The samples were analyzed for PCBs, VOCs, NWTPH-Gx, NWTPH-Dx and Dissolved Metals, as 
requested on the COC. 

There were no irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerelv. 

Client Services Manaser 
(206) 69s-62tr
 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,M15lW-12, Seattle, WA 98124-2207 

Page 1 rf ql 

4611 South 134th Place, Suite 100. TukwilaWAg8l6S .206-695-6200 r 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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Analytical Resources, IncorporatedflE Gooler Receipt FormAnalytical Chemists and Consultants at 

ARlClient: eroyect ruame: \l 6 F
 
coc No(s): J Detrvered by Fed-Ex ups corri"r@-Eiirered other:@\ 
Assigned ARI Job r.ro: TD€{a Tracking ruo: \--/ 6il7 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? NoG 
Were custody papers included with the cooler? ......... 6ES NO 

\z{'
Were custody papers properly filled out (ink, signed, etc.) . . . (g NO 

TemperatureofCoo|er(s)("C)(recommended2.0-6.O"Cforchemrstry).....l1AB3 

lf cooler temperature is out of compliance frll out form 00070F t"ro Our*u q@q (6f1 
coorerAccept"o uv' 'hV o"t". a/ t{ltt rir" rblS 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included rn the cooler? .. . . YEs @
what kind of packins materiatwas used? ... r t6E;, ;".;t ;;nn,", @ri.* ,.0., Other:_ 

was sufficient ice used (if appropriate) ? . .. ... . . .s==--i, . NA YES G 
Were all bottles sealed in individual plastic bags? - YEs @
Did all bottles arnve in good condition (unbroken)? ,G, No></

NOWere all bottle labels complete and legrble? \YE5 

Dtd the number of containers listed on COC match with the number of containers received?
 @No 
Did all bottle labels and tags agree with custody papers? @No 
Were all bottles used correct for the requested analyses? €NoqFJ ADo any of the analyses (bottles) requrre preservation? (attach preservation sheet, excluding VOCs)... NA 

Were all VOC vials free of air bubbles? NA YES \No, 
Was sufficient amount of samole sent rn each bottle? @ ,No
Date VOC Trip Blank was made at ARI NA alt3lrr 
WasSampleSp|rtbyAR|.CDYESDate/Time:-Equipment.- Split by:_ 

samples Lossed or, frt/ o",", n/t{ tl.t ,',,'.'" l,-55 
n* Notify Project Manager of discrepancies or concems 

Sample lD on Boftle Sample lD on COC Sample lD on Bottle Sample lD on COC 

Additional ffo(es, Discrepancies, & Reso/ufions.' 

P\AJ-OS -Ovi4{; = \pb 

By' Date 

Subt{el Small ) "sm" 
> 4 rnrfi 

Peabubbles ) "pb" 

".taf *rf Large ) "lg" 
Headspace -) "hs" 

001 6F Cooler Receipt Form Revision 014 
3t2t10 

B &"; T : -e " e;ot a.rE *"*s s*.E* -s 



Analytical Resources, Incorporated Gooler Temperature
Analytical Chemists and Consultants Compliance Forrn 

Cooler Temperature Compliance Form Version OO0 

3t3t09 
r e-r-"* : ErElsic* 



Sampre rD Cross Reference Report i:3!ffSib(E
 

ARI Job No: TE13 
Client: The Boeing Company
Project Event : 025082. 311 

Project Name: NBF 

Sanple ID 
ARI 

Lab ID 
ARI 

LIt'lS ID t'latrix Sample Date,/Tine VTSR 

1. 
2 . 
3. 
a 

DW-04-071411 
DW-05-07 14 1 1 

DW-06-071411 
Irlh Ht2nkc 

TE13A 
TE13B 
TE13C 
TE13D 

11-15151 Water 
I1-I5I52 Water 
11-15153 Water 
11-15154 Water 

07 /1,4 /II 
01 /14/II 
O"7 /I4/II 
0'7 /1,4 /I1 

14:.00 
14:45 
16:00 

01 /1,4 /1,1 16:15 
0'l /I4/I1 1-6:75 
01/14/1,I 16:15 
01 /74/II 16:15 

Printed 01 /I4/II 

P F T :=e : eJHR;e3.+PE-r*e-
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Analytical Resources, lncorporated 
Analpical ChemisB and Gons|ltar|ts 

Data Reporting Qualifiers 
Efrctiue?l4f201{ 

Inorganic Data 

'analyteU 	 Indisates trat the target was not detested at the reported 
concenfation 

* Duplicate RPD is notwithin established conhollim'rts 

B 	 Repofted value is less than the CRDL but > ttre Reporting Limit 

N 	 Matrix Spike recovery not within established contol limits . 

NA 	 Not Applicable, analyte not spiked 

H 	 T'he natunal ooncenhation of the spiked element is so much greater than the
 
concentration spiked that an accurate determination of spike recovery is not
 
possible
 

L 	 kralyte concentration is s5 times the Reporting Limit and the replicate
'corttol 

limit debults to t1 RL instead of the normal 20% RPD' 
Organic Data 

U 	 Indicales that the target analyte was not detected at the reported 
concentration 

* Flagged value is not fvithin established cqntrol limits 

B 	 Analyte detected in an associated Method Blank at a concentration greater 

than one-half of ARlls Reporting Limit or 5% of theregulatory limit or 5% ot 
the analyte concentration in ttre sample. . 

J 	 Estimated concenbation when the value is less than ARI's established 
reporting limib 

D 	 The spikgd compound was not detected due to sample extract dilution 

E 	 Estimated concentration calculated for an analyte response above the valid 
insftment calibration remge. A dilution is requhed to obtain an accurate 
quaffication of the anal$e. 

O 	 lndicates a detedLd analyte uith an initial or continuing calibration that does 
not meet e$ablished acceptange criteria (<200/oRSD, <20%Drift or minimum 
RRF). 

Page 1 of 3 
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X 

S 

NA 

NR 

NS 

M 

M2 

Analytrsal Resources, Incorporated 
Amtytcal Chemists and ConsulhnE 

lndicates an analyte response that has saturated the detedor. The 
calculated concenhation is not valid; a dilution is required to obtain valid 
quaffication of the analyb 

The flagged analyte was not analped br 

lgifgO compound recovery is not reported due to chromatographic 
inbrfuience 

The llagged analyte was not spiked into the sample 

Estimated value for an.analyte detected and confirmed by an analyst but with
 
lour spechal match pgameten. This flag is used onlyfor Gc-Ms anaryses
 

Tle sample contains PGB.congeners trat do not mabh any $andard Arodor
 
pattern. The PCBs are identffied and quaffied as tre Arodor vrrhqse pattern
 
most closely matches that of ttre sample. The reported value is an estimate.
 

The analysis indicates the presence of an analyte for which there is
 
presumptive evidence to make a 'tentative identification"
 

The anal$e is not detected at or above lhe reported concentnation. The 
reporting limit is raised due to chromatographic interference. The y flag is 
equivalentto the U flag with a raised reporting limit. 

Estimated Ma<imum Possible concentration (EMpc) derined in EpA 
$atement of work DLM02.2 as a value "calculated for 2,3,7,8-substituted 
isomers for which the quantitation and /or confirmation ion(s) has signal to 
noise in excess of 2. , but does not meet identification criteria" 
(DioxinlFuran analysis only) 

Ihe analge was positively identitied on only one of two chromatographic 
columns. Ghromatographic interference prevented a positive identification on 
he second column 

Ihe analyte was detected on both chromatographic columns but the 
quaffied values differ by )40o/o RPD with no obvious chromatographic 
interbrence 

Analyte signal inoludes interference from polychlorinated diphenyl ethers. 
(DioxinlFunn analysis only) 

Anal$e signal includes interference ftom the sample makix or 
perfluorokerosene ions. (DioxinlFuran analysis only) 

Page 2 of3 
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Anal$ical Resources, IncorporaEd
 

Analgical Ghemisr and Gonsulbns
 

A 
Geotechnical Data 

The tohl of all fines frac{ions. Thi.s flag is used to reporttotalfines when only
^ 

sieye anafysd i; AGt d and baanies tobl grain iize with sample weight' 

FSamp|eswerefrazenpriortopartic|esizedetermlnation 

SMSamp|ematixwasnotappropiatebrtlrerequestedgnaJvgis'.T.\noma!!y 
Effis b ..rno"s-contd||inaieo *tu, an organio product.trat inbrHes u,tttt.f,fl-g;';iilroihrirture 

c6nent, porosrty and sahrrationfire sieving 

calctlations
 

sample did not contain the proportion of Trnes' required to perform thess 

W 
pipeb pofion of the grain size analp'is 

Weight of sample in some pipette aliquots rrvas below the level required for 

accurate weighting 

Page 3 of3 



A}sbffirb@
ORGAI{ICS AI{AI,YSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: DW-04-071411 
Page I of 2 SAMPLE 

T.:h Qrmnl e ID: TE13A QC Report No: TE13-The Boeing Company
LIMS ID: 1 1- 1515 1 Proj ect : NBF 
Matrix: 02s082.37r 
udLd nerg 

W

lil'e,-,.rrori zed, t lil Date Sampled: 01 /L4/LI 
.Ronnrf or] 0"7/r5/u, v'/ Date Rece j-ved: 01 / I4 / LI 

Tnqf rrrmcnr /Anal v5l; NT3/PKC Sample Amount: 10.0 mL 
Date Anal-yzed: A1 /I5/Il 13: 19 Purge Vol-ume : 10.0 mL 

CAS Nunber Analyte RL Result A 

1 4-81 -3 Chloromethane 0.5 0.5 U 

1 4-83-9 Bromomethane 1.0 1.0 U 

75-01-4 \/i nr;l l-l-rl nri rlo 0.2 0.2 U 

75-00-3 Chloroethane 0.2 0.2 U 

1 5-09-2 Mpihrrl cnc Chl nri.619 0.5 ntr. U 

61 -64-L 
75-15-0 

Acetone 
Carbon Disulfide 

5.0 
0.2 

5.0 
0.2 

U 

U 
f5-?5-a 
75-34-3 
156-60-5 

1 .1 -ni chl nrncthgpg 
'I - 1-Di chl nrncth4plg 
I r:ns-'1 - 2-Di ch I oroethene 

0.2 
0.2 
0.2 

0.2 
0.2 
4.2 

U 

U 

U 

156-59-2 cis - 1, 2 -Dichloroethene o.2 2.2 
67 -66-3 Chloroforn o.2 0.8 
r01 -06-2 1 .2-Dichl nrnc1- hapg 0.2 0.2 U 

78-93-3 2-Butanone 5.0 5.0 U 

7 1-55- 6 

56-23-5 
1, 1, 1-Trichl-oroethane 
Carbon Tetrachloride 

0.2 
o.2 

0.2 
0.2 

U 

108-05-4 \/r n\/ I A^aiara 1.0 1.0 U 
1r-_)1_A B r omodi chl- o r ome t hane 0.2 0.2 U 

78-87-5 
10 0 61- 01- 5 
7 9-01- 5 

1 
'-ni ^h I ^f^^r^L, z-uLLrLruruIJrupane

cis- 1, 3-Dichl-oropropene
Trichloroethene 

0.2 
0.2 
o.2 

0.2 
0.2 
4.0 

U 

U 

L24- 48-r 
7 9-00-5 

Dibromo chl- orome t hane 
l, l, 2-T r :-chl-oroethane 

0.2 
0.2 

4.2 
0.2 

U 

U 
11_A1._) Benzene 0.2 0.2 U 

10061-02-6 t- rrnc-1 ?-l-]inhlnL t J vLv.LL.rropropene 0.2 4.2 U 

110-75-8 )-a]n1^r^of hrrl rri nrzl ot- hor 1.0 1.0 U 

1 5-25-2 Bromoform 0.2 0.2 U 

108-10-1 
591-78-6 

4-Methy-L-2-Pentanone (MIBK) 
2-Hexanone 

5.0 
5.0 

5.0 
5.0 

U 

U 

127-L8-4 Tetrachloroethene o.2 6.4 
1 9-34-5 
108-88-3 

I, I, 2, 2-Tetrachl-oroethane 
Toluene 

0.2 
0.2 

0.2 
0.2 

U 

U 

108-90-7 Chlorobenzene 0.2 0.2 U 

100-41-4 E l- hrzl l-ranzana 0.2 0.2 U 

r00- 42-5 St yrene 
T ri chl- oro f l- uorome t hane 

0.2 
0.2 

4.2 
4.2 

U 

U 

FORM I g hgH; ffiw*ae 



Alsiil:r!@
ORGANTCS ANALYSIS DATA SHEET INCORPORATED
Volatiles by purge & Trap cc/Ms-Method Sw8260C Sanple ID: DW-04-071411

Page 2 of 2 SAI\4PLE
 

Lab Sample ID: TE13A QC Report No: TE13-The Boeing Company
LIMS ID:11-15151 Proj ect : NBF
Matrix: Water 025082 .3II 
Date Anafyzed: 01 /15/7I 13:19 

CAS Number Analyte RL Result a 

16-13-I I,7,2-Trichloro-1,2,2-trtfluoroe 0.2 < 0.2 u 
L1 960I-23-L m, p-Xyl-ene 0 . 4 < 0.4 U 
95-41 -6 o-Xyl-ene 0.2 < 0.2 u
95-50-1 1,2-Dichlorobenzene 0.2 < 0,2 u 
547-13- I 1, 3-Dichlorobenzene 0,2 < 0.2 u
L06-46-1 1,4-Dichlorobenzene 0.2 < 0.2 u 
I01 -02-8 Acrol-ein 5 . 0 < 5.0 
1 4-88-4 Methyl Iodide 1.0 < 1.0 u

u 

1 4-96-4 Bromoethane 0.2 < 0,2 u
107-13-1 Acrylonirrile 1.0 < 1.0 u
563-58-6 1, 1-Dichtoropropene 0.2 < 0.2 u 
1 4-95-3 Di-bromomethane 0 .2 < 0.2 u
630-20-6 1,,L,I,2-Tetrachloroethane 0.2 < 0.2 u
96-12-8 I,Z-Dibromo-3-chloropropane 0.5 < 0.5 u
96-18-4 7, 2,3-Trichloropropane 0 . 5 < 0.5 u
110-57-6 trans-1, 4-DichJ-oro-2-butene 1 . 0 < 1.0 u
108-67-8 1,3,5-TrimethyJ-benzene 0.2 < 0.2 u
95-63-6 1 ,2, A-Trimethylbenzene A.2 < 0.2 u
87-68-3 Hexach-Lorobutadi-ene 0.5 < 0.5 u
106-93-4 Ethylene Dibromj-de 0.2 < 0.2 u 
1 4-91 -5 Bromochloromethane 0 .2 < 0.2 u
594-20-1 2, 2-Dichloropropane 0 .2 < 4.2 u 
142-28- 9 1,3-Di-chloropropane 0.2 < 0.2 u
98-82-8 Isopropylbenzene 0.2 < 0.2 u
103-65-1 n-Propylbenzene 0.2 < 4.2 u
108-86-1 Bromobenzene 0.2 < 0.2 u
95-49-8 2-Chl-orotol-uene 0.2 < 0.2 u
106-43-4 4-Chl-orotofuene 0.2 < 0.2 u
98-06-6 tert-Butyfbenzene 0.2 < 0.2 u
135-98-8 sec-Butylbenzene 0.2 < 0.2 u
99-81-6 A-Isopropyltol-uene 0.2 < 0.2 u
104-51-8 n-Butylbenzene 0.2 < 4.2 
120-82- 1 1 ,2, A-Trt-chlorobenzene 0. 5 < 0.5 

u
u

9I-24-3 Naphthalene 0.5 < 0.5 u 
81 -6I-6 I, 2,3-Trichforobenzene 0 . 5 < 0.5 u 

Reported in Vq/L (ppb) 

Volatile Surrogate Recoverlz 

d4 - 1, 2-Dj-chloroethane 98.9? 
d8 -Tol-uene 91 .0e" 
Bromo ff uoroben zene 99 .62 
d4 - 1, 2-Dichl-orobenzene r02e. 

2 -e ln1^r^or hrr'l rri nrrl at l^rar 1s an acrd fabile -h^tgullgl 'n-,,compound orru rrrdy not be recovered from an 
:ei rl nroqorrraz'l qamnl o 

FORM I & L B -j - E$tftrfrn E 



Ars8fi8rb@
ORGANICS ANATYSIS DATA SHEET !NCORPORATEDVolatiles by Purge & Trap GC/MS-Method sw82 60c Sanple ID: DW-05-071411
Page I of 2 SA}4PLE 

Lab Sample ID: TE138 QC Report No: TE13-The Boeing Company
LIMS ID:11-15152 Proj ect : NBF
Matrix: Water . ^. 025082.3II 
Data Rel-ease Authorized, \ll ( Date Sampled: 01/I4/IIv t /Reported: 01 /IS/LI Date Received: 01 /I4/II 
Instrument/Analyst : NT3/PKC S:mnl c Amnrrnt-. 10.0 mL 
Dafe Analvzed: 01 /15/II 13:45 Purge Vo-Lume: 10.0 mL 

CAS Nunber Analyte RL Resul-t O 

1 4-81 -3 Chloromethane 0.5 < 0.5 U 
1 4-83-9 Bromomethane 1.0 < 1.0 U 
1 5-0I- 4 Vinyl Chloride 0.2 < 0.2 U 
75-00-3 Chforoethane 0.2 < 0.2 U 
1 5-09-2 Mefhrzl ene Chl nri_6lq 0.5 < 0.5 U 
o /-oq-1 Acetone 5.0 < 5.0 U 
75-15-0 Carbon Disulfide 0.2 < 0.2 U 
'7 5-35- 4 1,1-Dichforoethene 0.2 < 0.2 U 
75-34-3 1,1-Dichforoethane 0.2 < 0.2 U 
156-60-5 crans-1, 2-Dichloroethene 0.2 < 0.2 U 
L56-59-2 cis- 1, 2 -Dichloroethene 0.2 0.5 
67 -66-3 Chloroforn 0.2 0.5 
I01 -06-2 1, 2-Dichloroethane 0.2 < 0.2 U 
78-93-3 2 -Butanone 5.0 < 5.0 U 
71-55-6 1, 1, 1-Trichl-oroethane 0.2 < 0.2 U 
56-23-5 Carbon Tetrachloride 0.2 < 0.2 U 
108-05-4 \/fn\rt A^6r-i6 1.0 < 1.0 U 
1E,_)-1_A Bromodi ch-l- o rome t hane 0.2 < 0.2 U 
78-87-5 'l 2-ni nlr'l nrnnrnr _rJane 0.2 < 0.2 U 

ci <-1 ?-f)i nh l nra10 0 61- 01- 5 , J uru,rfvrrpropene 0.2 < 0.2 U 
1 9-0r-6 Tr i chl- oroe thene 0.2 < 0.2 U 
L24- 48-r Di-bromo ch1 orome t hane 0.2 < 4.2 U 
7 9-00-5 l, I, 2-T r ichl-oroethane 4.2 < 0.2 U 
1 r- 43-2 Ben zene 0.2 < 0.2 U 
10061-02-6 t rans - 1 , 3 - Dr chf oropropene 0.2 < 0.2 U 
110-75-8 ?-Chl orocf hrrl rzi nrzl of hor 1.0 < 1.0 U 
1 5-25-2 Bromoform 0.2 < 0.2 U 
108-10-1 4-MethyI-2-Pentanone (MIBK) 5.0 < 5.0 U 
591-78-6 2 -Hexanone 5.0 < 5.0 U 
I21 -t8- 4 Tet rachf oroethene 0.2 < 0.2 U 
1 9-34-5 I, \, 2, 2-Tetrachforoethane 0.2 < 0.2 U 
108-88-3 Tol-uene 0.2 < 0.2 U 
108-90-7 Chlorobenzene 0.2 < 0.2 U 
100-41-4 F 1-hr;l l.ronzana 0.2 < 4.2 U 
I00-42-5 S t yrene 0.2 < 0.2 U 
15-69-4 Tri ch-l- oro f 1 uorome t hane 0.2 < o.2 U 

FORM I rLft-J*Ufrrftisfr-,,b 



fixstfi8ri@
ORGAI{ICS ANAIYSIS DATA SHEET INCORPORI\TED 
Volatiles by Purge & Trap GClMS-Method sw8260c Sample ID: DW-05-071411 
Page 2 of 2 SAI'IPLE 

Lab Sample ID: TE138 QC Report No: TE13-The Boerng Company
LIMS ID: 11-151 52 Proj ect : NBF 
Matrix: Water 025082.3rr 
l):l-c An:Irrzod. 01/15/rI 13:45 

CAS Number Analyte RL Result O 

16-13-1 1,L,2-Trichloro-1,2,2-trifluoroe 0. 2 < 0.2 U 
A11960I-23-I m,p-Xylene O. < 0.4 U 

95-41-6 o-Xylene 0. 2 < 0.2 U 
95-50-1 I,2-Dichlorobenzene 0. 2 < 0.2 U 

541-73-1 1,3-Dichl-orobenzene 0. 2 < 0.2 U 

106-46-1 1, 4-Dichlorobenzene 0. 2 < 0,2 U 

I01-02-B Acrolein 5. 0 < 5.0 U 

14-88-4 Methyl Iodj-de 1. 0 < 1.0 U 

I 4-96-4 Bromoethane 0. 2 < 4.2 U 

107-13-1 Acrylonltrile 1. 0 < 1.0 U 

563-58-6 1, l-Drchloropropene 0. 2 < 0.2 U 

14-95-3 Di-bromomethane 0. 2 < 0.2 U 

630-20-6 I, I, I,2-TeLrachloroethane 0. 2 < 0.2 U 

96-12-8 I,2-Dibromo-3-chloropropane 0 . 5 < 0.5 U 

96-18-4 I,2, 3-Trichloropropane 0 . 5 < 0.5 U 

110-57-6 trans-1,4-Dichl-oro-2-butene 1. 0 < 1.0 U 

108-67-8 1,3, 5-Trimethylbenzene 0. 2 < 0.2 U 

95-63-6 I,2, A-Trimethyfbenzene 0 . 2 < 0.2 U 

87-68-3 Hexachforobutadiene 0. 5 < 0.5 U 

106-93-4 Ethylene Dibromide 0. 2 < 4.2 U 

1 4-91 -5 Bromochforomethane 0. 2 < 4.2 U 

594-20-1 2,2-Dichloropropane O. 2 < 4.2 U 

142-28-9 1,3-Drchloropropane 0. 2 < 4.2 U 

98-82-8 Isopropylbenzene 0. 2 < 0.2 U 

103-65-1 n-PropyJ-benzene 0. 2 < 0.2 U 

108-86-1 Bromobenzene 0. 2 < 0.2 U 

95-4 9-8 2-Chforotol-uene 0 . 2 < 0.2 U 

106-43-4 4-Chl-orotol-uene 0. 2 < 0.2 U 
98-06-6 tert-Butyl-benzene 0. 2 < 0.2 U 
135-98-8 sec-Butyl-benzene 0. 2 < 0.2 U 

99-81 -6 4-Isopropyltoluene 0 . 2 < 0.2 U 

104-51-8 n-Butylbenzene 0. 2 < 0.2 U 

I20-82-I I,2, 4 -Trichl-orobenzene 0 . 5 < 0.5 U 

9I-20-3 Naphthalene 0. 5 < 0.5 U 

81 -6I-6 I,2,3-Trrchforobenzene 0 . 5 < 0.5 U 

Pan^rF6rl in rrn,/l /nnh\\ Iit/v / 

Volatile Surrogate Recovery 

d4 - 1, 2 -Dichloroethane L02e" 
d8 -Tofuene 98.1% 
Bromo fluoroben z ene 91 .12 
d4 - 1, 2 -Dichlorobenzene 101% 

a-r]2-Chloroefhvlrzinrzlether is an acid I rhi r ovf fl sa -^mnnrrn.luvrrrIJvurru orru h-t,rrLoy Î ^Flu L be recovered from an 
:ci r] nroqorrzod <:mn lo 

FORM T bL-ri_j



fiis:fi8rb@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap ec/Ms-Method sw82 60c Sanple ID: DW-O6-071411 
Page I of 2 SAMPLE 

Lab Sample ID: TE13C QC Report No: TE13-The Boeing Company
LIMS ID:11-15153 Proj ect : NBF 
Matrix: Water 025082 .3r7rl^t 
Da La Rel-ease 	Authori zed: \ | I \ Date Sampled: 01/I4/IIv ')Reported O1/I5/II 	 Date Received: 01 /I4/If 

fnstrument/AnaIyst : NT3/PKC S:mnl e Amnr.t . 10,0 mL 
Date Anafyzed: 01 /L5/ 11 14:11 Prrrr:e \/nlrrme. 10.O mL 

CAS Nunber 	 Analyte RL Result A 

Chloromethane 0.5 < 0.5 u 
1 4-83-9 Bromomethane 1.0 < 1.0 u 
1 5-0I- 4 \/i nrrl f-h l nri da 0.2 < 4.2 u 
75-00-3 Chl-oroethane 0.2 < 0.2 u 
1 5-09-2 Methrrl ene Chl ori dq 0.5 < 0.5 u 
67 -64-I Acetone 5.0 < 5.0 u 
75-15-0 Carbon Disul-fide 0.2 < 0.2 u 

! vrvrrr1 5-35- 4 !/ 0.2 < 0.2 u 
75-34-3 1 

I - 1 -ni nh1 nrncfh:ng 0.2 < 0.2 u! L vLvLLL 

156-60-5	 I r:nq-1 . 2-ni ch1 n19g1hgnq 0.2 < 0.2 uL' L vLvrLLv 

t56-59-2 cis - 1, 2 -Dichloroethene o.2 1.8 
6'7 -66-3 Chloroform o.2 0.3 
r01 -06-2 1 . 

-
2-ni chl orncrl^:pg 0.2 < 4.2 u 

78-93-3 
tL vLvrLL 

2 -Butanone 5.0 < 5.0 u 
1 I-55-6 1, 1, 1-Trichloroethane 0.2 < 0.2 u 
56-23-5 Carbon Tetrachl-oride 0.2 < 0.2 u 
108-05-4 \/i nrrl A-ai^f 6 1.0 < 1.0 u 
1r-_11_A Bromodichloromethane	 0.2 < 0.2 u 
78-87-5	 1LrL ?-ni nh l nrnnrnn 0.2 < 0.2 uulvrlL -yane 
10 0 61- 01- 5 I J uLe,LLv--propene 0.2 < 0.2 uai e-1 ?-l-]i ahl 	 nrn 

79-OL-6 Trichloroethene 0.2 0.9 
124- 4B-r Dibromochl o romet hane 0.2 < 0.2 u 
7 9-00-5	 1 . 1 . 2-Tri nhl nrnal[6ng 0.2 < 0.2 u 
1 I- 43-2	 Benzene 0.2 < 4.2 u 

j- r:nq-'1 ?-Di nhl n 

L' L' L 

r00 6r-02- 6 L J u_'LLL-ropropene 0.2 < 4.2 u' 110-75-B	 ?-eh 1 hrr I rzi nrr I of ho r 1.0 < 1.0^root 	 u 
1 5-25-2 Bromoform 0.2 < 4.2 u 
108-10-1 4-Methyl-2-Pentanone (MIBI() 5.0 < 5.0 u 
591-78-6 2-Hexanone 5.0 < 5.0 u 
L21 -78- 4 Te t ra chl- oroethene 0.2 < 0.2 u 
1 9-34-5 I, I, 2, 2-Tetrachl-oroethane 0.2 < 0.2 u 
108-88-3 Tol-uene 0.2 < 0.2 u 
108-90-7 Chl-orobenzene 0.2 < 0.2 u 
100-41-4	 E'f hr;l honzono 0.2 < 0.2 u 
r00-42-5	 S t yrene 0.2 < 0.2 u 
1 5-69-4	 Tri chlorof Iuoromethane 0.2 < 4.2 u 

FORM I l4- E -J i*t&DSA Dt 



ORGANICS ANATYSIS DATA SHEET 
Volatiles by Purge & Trap GClMS-Method SW8250C Sample ID: DW-O6-071411 
Page 2 of 2 SAI"IPLE 

Lab Sample ID: TE13C QC Report No: TE13-The Boeing Company 

AIstil:tb@
 
INCORPORATED 

Frnm .

LIMS ID: 11-15153 Proj ect : NBF 
Matrix: Water 025082 .3rI 
D,:f tr Anal rzzer^l: 01 /15/II 14:11 

CAS Nunber 

76-13-1 
11 960I-23-L 
95-41 -6
95-50-1 
541-73-1 
106-46-1 
I0l-02-8 
1 4-88-4 
1 4-96-4 
107-13-1 
563-58- 6 
14-95-3 
630-20-6 
96-72-8 
96-L8-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
7 4-9'l -5 
594-20-1 
142-28-9 
98-82-8 
103-55-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-81-6 
104-51-8 
L20-82-I 
9I-20-3 
81 -6I-6 

Analyte RL 

L,I,2-Tr:.chl-oro-1,2,2-trifluoroe 0.2 
m, p-XyJ-ene 0 . 4 

o-Xyl-ene 0 .2 
1,2-Dichl-orobenzene 0.2 
1,3-Dichlorobenzene 0.2 
1,4-Dichl-orobenzene 0.2 
Acrolein 5.0 
MerhyJ_ Iodlde 1.0 
Bromoethane 0.2 
Acrylonitrile 1.0 
L, 1-Dichloropropene 0.2 
Dibromomethane 0.2 
I,I,I,2-Telrachloroethane 0.2 
1,2-Dibromo-3-chloropropane 0.5 
I,2,3-Trichloropropane 0.5 
trans-1,4-Dichloro-2-butene 1.0 
1,3,S-Trimethylbenzene 0.2 
I,2,A-Trimethylbenzene 0.2 
Hexachlorobutadiene 0.5 
Ethylene Dibromide 0.2 
Bromoch.Ioromethane 0 .2 
2,2-Dichloropropane 0.2 
1,3-Dichforopropane 0.2 
Isopropylbenzene 0.2 
n-Propylbenzene 0.2 
Bromobenzene 0.2 
2-Chl-orotofuene 0.2 
4-Chl-orotofuene 0.2 
tert-Butyfbenzene 0.2 
sec-Butyfbenzene 0.2 
4-Isopropyltoluene 0.2 
n-Butylbenzene 0.2 
L,2, A-Trrchl-orobenzene 0 . 5 
Naphthalene 0.5 
L, 2 , 3-Tr ichlorobenzene 0 . 5 

Reported in pg/L (ppb) 

Volatile Surrogate Recovery 

d4 -1, 2-Dichf oroethane 98.8U 
d8 -Toluene 99.1% 
Bromof l-uorobenzene 98.6%

.)-niua - r, LUUenZeneAA -1 L- u rLlrlu^}. 1 ^f ^r^ 99 .92 

?-ahl hrr'l rri n'l af l-rarz ulrrvrvsLrryr varryfsLlrg! is an acid fabile --i '-^,, 

:ci r_l nraqarrrad <:mnl o 
^r^6f compound ar ru r[d y noE 

Result A 

< 0.2 U 

< 0.4 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 5.0 U 

< 1.0 U 

< 0.2 U 

< 1.0 U 

< 4.2 U 

< 4.2 U 

< 4.2 U 

< 0.5 U 

< 0.5 U 

< 1.0 U 

< 0.2 U 

< 0.2 U 

< 0.5 U 

< 0.2 U 

< 0.2 U 

< 4.2 U 

< 4.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.2 U 

< 0.5 U 

< 0.5 U 

< 0.5 U 

ho raanrzororj 

FORM I t 4 h "j - tsE#B-\e b 



tisifi8rb@
ORGAI{TCS AI\TAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap ec/Ms-Method Sw8260C S.'nple ID: Trip B]anks
Page I of 2 SA}'lPLE 

Lab Sample ID: TEl3D QC Report No: TE13-The Boerng Company
LIMS ID:11-15154 Proj ect : NBF
Matrix: Water 025082.311 
Daca Release Authorlzed' \Ji) Date Sampled: 01/I4/7I
Reporced: 0l /15/II Date Received: 01 /I4/II 

-lnstrument,/AnaIyst : NT3,/PKC Samnl F Am^rrni. 10.0 mL 
D.rf e Ana lrrzcr^i 1 01 /15/ 11 11:31 Prrrcc \/nl rrmc. 10. O mL 

CAS Nunber Analyte RL Result A 

Chloromethane 0.5 < 0.5 U 

1 4-83-9 Bromomethane 1.0 < 1.0 U 
1t _41 _ A \/t n\/ | I n tArt na 0.2 < 0.2 U 
7 s-00-3 Chl-oroethane 0.2 < 0.2 U 
1 5-09-2 Mcfhrrl ene Cl-'l nri_de 0.5 < 0.5 U 

61-64-I Acetone 5.0 < 5.0 U 
75-15-0 Carbon Disu.l-fi-de 0.2 < 0.2 U 
1 5-35- 4 

75-34-3 
156-60-5 
156-59-2 

1,1-Drchloroethene 
1, 1-Dichl-oroethane 
trans-1, 2-Dichloroethene 
cis- 1, 2 -Dichloroethene 

0.2 
0.2 
0.2 
0.2 

< 0.2 
< 0.2 
< 0.2 
< 0.2 

U 

U 

U 

U 

61 -66-3 
I01 -06-2 
78-93-3 

Chforoform 
1 .2-n; chl nrncrh4ng 
2-Butanone 

0.2 
0.2 
6n 

< 0.2 
< 4.2 
< 5.0 

U 

U 

U 
71-55-6 1, 1, 1-Trichloroethane 0.2 < 4.2 U 

56-23-5 Carbon Tetrachforide 4.2 < 0.2 U 

108-05-4 \/i nrrl A^al- rt- 6 1.0 < 1.0 U 
15-21-4 Bromodichloromethane 0.2 < 0.2 U 
78-87-5 
10 0 61- 01- 5 
7 9-01-6 

T 
'-ni ^h 1 ^f^^-^rL t L- ULL!r! ur upr upane 

cis- 1, 3-Dichl-oropropene
Tri chl-oroe thene 

0.2 
0.2 
0.2 

< 0.2 
< 0.2 
< 0.2 

U 

U 

U 

124-48-r 
7 9-00-5 
1 1 _ A ? _a 

Dibr omo ch l- o rome t hane 
I, L, 2-T r ichl-oroethane 
Benzene 

0.2 
0.2 
0.2 

< 0.2 
< 0.2 
< 0.2 

U 

U 

U 

10061-02-6 fr^ne-1 LtJ?-FlinhlruLe!.LJropropene 0.2 < 0.2 U 

110-75-8 ?-ehl.rocf hrrl rri nru Icrher 1.0 < 1.0 U 
ttr at 1 Bromoform 0.2 < 0.2 U 
108-10-1 
591-78-6 

4-Methyl-2-Pentanone 
2 -Hexanone 

(MIBK) 5.0 
5.0 

< 5.0 
< 5.0 

U 

U 

I21 -I8- 4 Tet ra ch-l- o roe thene 0.2 < 0.2 U 

1 9-34-5 L, I, 2, 2-Telr achloroethane 4.2 < 0.2 U 

108-88-3 Tol-uene 0.2 < 0.2 U 

108-90-7 Chlorobenzene 0.2 < 0.2 U 

100-4 1-4 F-l-l-rrrl honzono 0.2 < 0.2 U 

100-42-5 
15-69-4 

Styrene
Tri chf oro f luoromethane 

0.2 
0.2 

< 4.2 
< 0.2 

U 

U 

FORM I !&EE}&E LE tr- I . 



tistfisr!@
ORGAI{ICS AI{ATYSIS DATA SHEET INCORPORATEDvolatrles by Purge & Trap GClMS-Method sw8250c Sample ID: Trip Blanks
Page 2 of 2 SAMPLE 

Lab Sample ID: TE13D QC Report No: TE13-The Boeing Company
LIMS ID:11-15154 Proj ect : NBF
Matrix: Water 42s082 .3I1 
Date Analyzed: 01/15/11 11:31 

CAS Nunber Analyte RL Result A 

76-13-1 
r1 960I-23-r 
95-41 -6 
95-50-1 
54I-'t3-L 
r06- 4 6-1 
IOl -02-8 
1 4-88- 4 

1 4-96- 4 

107-13-1 
563-58-6 
1 4-95-3 
630-20- 6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
9s-63-6 
B7-68-3 
106-93-4 

59 4-20-1 
1_42-28-9 
98-82-8 
103-6s-1 
108-86-1 
95-4 9-8 
r0 6- 43- 4 

9B-06-6 
135-98-8 
99-81 - 6 
104-51-8 
120-82-r 
9I-20-3 
81 -6r-6 

I, I, 2-Trichl-oro-1, 2, 2-Lriffuoroe 
m, p-Xyl-ene 
o-Xylene
1,2-Dichlorobenzene 
1, 3-Dichlorobenzene 
1,4-Dichlorobenzene
Acrofein 
Moj- hrrl Tnd i da 
Bromoethane 
Acrru l^nil- ri la 
1 1-ni nl.r'l nrnnrnr_r- _pene 
Dibromomethane 
I, I, L, 2-Tetrachloroethane 
I, 2 -D ibr omo- 3-chf oropropane 
1 ) ?-.F-i ^L l ^F^! , L , J- ! r rurrrur uIJf Opane 
t rans-1, 4 -Dichloro-2-bucene 
1 ? 6-'l'ri mafhrrl l-r-.^r -l€flZ€D€I, 2, 4-Trimethyl-benzene 
Hexachl orobut adi ene 
Ethvl ene Di hrnmi 619 

Bromochloromethane 
) ) -']': ^l, t ^-^^-^^. , z-DLe L!! or oIJr opane 
1 ?-ni nh l nrn^-^^ -yane
Tqnnranr;l l_ranzona 
n-Prnnrr'l hanzona 

Bromobenzene 
2 -Chforotoluene 
4 -Chl-orotoluene 
tarl- -Rrrf rrl honzano 
qoc-Rrri- rzl l-ronzana 

4 -T sonrnnrrl f nl rrong 
n-Rrrl- rr'l honzana 

7, 2, 4 -Tr tchlorobenzene 
Nlrnhl- l-rr I ana rrsrrrurrsf vrrv 

I, 2 , 3-Trichforobenzene 

0.2 
0.4 
0.2 
0.2 
0.2 
0.2 
5.0 
1.0 
0.2 
1.0 
0.2 
0.2 
0.2 
0.5 
0.5 
1.0 
0.2 
0.2 
0.5 
0.2 
0.2 
4.2 
0.2 
0.2 
0.2 
0.2 
0.2 
4.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.5 

< 0.2 
< 0.4 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 5.0 
< 1.0 
< 0.2 
< 1.0 
< 0.2 
< 4.2 
< 0.2 
< 0.5 
< 0.5 
< 1.0 
< 0.2 
< 0.2 
< 0.5 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 4.2 
< 0.2 
< 0.2 
< 4.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.5 
< 0.5 
< 0.5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Reported in pglL (ppb) 

VolatiLe Sunogate Recovery 

d4-L,2-Dichforoethane
d8-Toluene 
Bromofluorobenzene 
d4-I,2-Dlchlorobenzene 

91.42 
101? 
101? 
100% 

2--hI 

:ci d 

nrnofhrrl rzi n"l atsl-rarvsLrryfvrrryrsulrs! 
nroqorrzori <:mnl a 

is an acid l-abile compound and may not be recovered from an 

FORM I i L G "-F E&r&bfth J 



trstfi8ri@
VOA SURROGATE RECO\ERY SUM},IARY INCORPORATED 

Matrix: Water QC Report No: TE13-The Boeing Company 
Proj ect : NBF 

025082 .3rt 
ARI ID C1ient ID PV DCE TOL BETI DCB TOT OUT 

MB-071511 Method Bl-ank 
LCS-071511 Lab Control
LCSD-071511 Lab Control Dup
TE134 DW-O4-071411 
TE138 DW-05-071411 
TE13C DW-06-071411 
TE13D Trip B1anks 

10 
10 
10 
10 
10 
10 
10 

105? 
t-01? 
r02z 

98.9% 
IA2Z 

98. B% 
91.42 

98.12 
100? 
101% 

97.0% 
98.1% 
99.'7e" 

101? 

r02z 
101% 

99 .92 
99 . 6e. 

9'l .'7 e. 

98. 6% 

1012 

702% 
99 .3% 

101% 
ro2% 
1012 

99 .92 
1002 

0 

0 
0 
0 
0 
0 

0 

sw8260c 
LCS/MB LIMITS QC LIMITS 

(DCE) : 
(TOL) : 
(BFB) : 
(DCB) : 

d4-1, 2-Dichl-oroethane 
d8-Tofuene 
Bromoffuorobenzene 
d4-1, 2-Dlchlorobenzene 

80-120 
80-120 
80-120 
80-120 

80-120 
80-120 
80-120 
80-120 

Prep Method: SW5030B
 
Loq Number Ranse: 11-15151 to 11-15154
 

B F- T I.* : H-4F*4E.IT T "H. 

http:H-4F*4E.IT


Al3bf;:rb@
ORC,A}IICS AT{AIYSIS DATA SHEET INCORPORATED
Vo]-atiles by Purge & Trap ec/Ms-Method SW8250C Sanple ID: LCS-071511 
Paqe I of 2 I,AB CONTROL SA}'lPLE 

Lab Sample 1D: LCS-071511 QC Report No: TEl3-The Boeing Company
LIMS ID: 1 1- 15151 Proj ect : NBF 
Matrix: Water - ,\. 025082.311 
Data Rel ease Authorizeci' \ltl t l-)ato S:mnlorJ. NAvV )Rannrf ad : A1/15/II 	 Date Recei-ved: NA 

'nsr rltmenr /Ana I vst LCS: NT3/PKC Samnl e Anorrnf T,CS: 10. O mL 
LCSD: NT3/PKC LCSD: 10.0 mL 

D:f 	 e An:l rzze61 7,j5. 01 /15l11 1O: O5 Prrroo \/nl rrmo T,C$; 10.0 mL 
LCSD: 01 /75/I\ I0:32 LCSD: 10.0 mL 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chforomethane 9.6 10.0 96 .02 9.2 10.0 92 .02 4 .32 
Bromomethane 91 

q1 
10.0 
10.0 

9'1 .02 
9"t .02 

9.5 
9.4 

10.0 
10.0 

95.0% 
94.02 

2.re" 
3.12 

Chforoethane 9.9 10.0 99.0? 9.5 10.0 95.0% 4.rZ 
Mof hrrl ona f-h I ar i da 9.2 10.0 92 .02 9.2 10.0 92.02 0.0? 
Acetone 52 .4 s0. 0 105% 53.2 50.0 1062 1.5% 
Carbon Di-sulfide 9.6 10.0 96 .02 9.4 10.0 94.02 2.rZ 
1 1-ni chl nrnof hono 9.5 10.0 95. 0% 9.4 10. 0 94.42 1.1? 
1 1-ni chl nrnot- hrna 9.9 10.0 99.0? 9.5 10. 0 95.02 4.72 
c rans-1, 2-Dichloroethene 
e i s-1 . 2-Di ehl nroaf.hene 

qq 

9.8 
10.0 
10.0 

95. 0? 
98. 0? 

9.5 
9.6 

10. 0 

10. 0 

95.0% 
96.02 

0.0? 
2.12 

Chl-orof orm 9.1 10.0 97.0? 9 .6 10. 0 96. 0% 1 . 0Z 
1 ?-ni nhl nrnol- h:na 9.9 10.0 99. 0? 9.9 10.0 99.0% 0.02 
2 -But anone 
l, 1, 1-Trichloroethane 
Carbon Tetrachloride 

52 .9 
9.9 
9.5 

50.0 
10.0 
10.0 

106% 
99.0% 
95. 0% 

53.2 
9 .6 
9. 5 

50.0 
10 . 0 

10 . 0 

106z 
96.02 
95.02 

a.6z 
3. rZ 
0.02 

r/i -.,1v Illyf duYLoLg 

Bromodi ch1 o romethane 
1 2-Di eh I oronron^ne!vy!vysrl 

9.9 
1,0.2 
9.4 

10.0 
10.0 
10.0 

99.0% 
11)o, 

94.0% 

9. B 
r0.2 
9.2 

10.0 
10.0 
10.0 

98.0? 
1027 

92.02 

1.0? 
0. 0? 
2.22 

ni c-l ?-ninhlarnnv 

T ri chl- oroethene 
F - opene 10.3 

9.6 
10.0 
10.0 

103? 
96 .02 

10.0 
9.4 

10.0 
10.0 

100? 
94.42 

3.0% 
2.rZ 

D i b romo chf o rome thane 10.3 10.0 103? 10.4 10.0 LAAZ 1.02 
1 . 1 . 2 -Tr ; el.l nroetl^16n9 9'7 10.0 91 .02 9.1 10.0 9t.az 0.0? 
Benzene 9.8 10. 0 98.0? 9.1 10.0 91 .02 1.0? 
f rrnc-1 ?-ni ahl nrn Jpropene 
2-Ch I oroethrzl rzi nrzl gl[91 
Bromoform 

L0.2 
10.0 
10.1 

10.0 
10.0 
10.0 

r02z 
100? 
101? 

10.3 
10.1 
10.5 

10.0 
10.0 
10.0 

103? 
101% 
105? 

1.0% 
1.0% 
3. 9? 

4 -MethyI-2-Pentanone 
2 -Hexanone 
Tet rachloroethene 

(MIBK) 49 .6 
50. 9 

9.1 

50.0 
50. 0 

10.0 

99 .22 
r02z 

91 .42 

49.8 
5r.2 
9.3 

50.0 
50.0 
10.0 

99 .62
ro2z

93.0? 
0 .42 
0.62 
4.22 

I , I, 2 ,2-Tet rachloroethane 
Toluene 

10.1 
9.9 

10.0 
10.0 

101% 
99.0% 

9.9 
9.3 

10.0 
10.0 

99.02 
93.0? 

2.AZ 
6.22 

Chl,orobenzene 
F l- hr;l hanzana 

9.8 
9.8 

10.0 
10.0 

98.0% 
98.0? 

9.5 
9 .4 

10.0 
10. 0 

95. 0? 
94.02 

3 . 1% 

4.22 
Styrene
Tri chl-oro f Iuoromethane 
I, L, 2-Trichforo-1, 2, 2-Lrifluoroetha 
m n-Yrr'1 ana 

10.1 
9.8 

10.0 
19 .6 

10.0 
10.0 
10.0 
20 .0 

101? 
98.0? 

100? 
98.0? 

9. B 
9.3 
9.2 

19.1 

10.0 
10. 0 

10.0 
20.0 

98.0% 
93.0? 
92.0% 
95. 5% 

3.0? 
5.22 
8.3Z 
2.62 

FORM TTI 
& L M -J EfrEftEE4 LJ 



Als:fi8ri@
ORGANICS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: LCS-071511 
Page 2 of 2 I,AB CONTROL SAI'{PLE 

Lab Sample ID: LCS-071511 QC Report No: TEl3-The Boeing Company
LIMS ID:11-15151 Proj ect: NBF 
Matri-x: Water 025082 .3rr 

Ana]-yte LCS 
Spike LCS 

Added-LCS Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

n-Yrrl cnc 9.'7 10.0 91 .02 9.4 10.0 94.02 3.1% 
I, Z-DICnIOrODenZene 9.4 10.0 94.02 9.3 10.0 93.0? 1.1% 
" . i-ni.Ll.rnl-\cnzane 
" - 4-f i ehl ornl'renzcng 

9.4 
9.4 

10.0 
10.0 

94.0? 
94.02 9.1 

10.0 
10.0 

92 .02
9r.az 

2 .22 
3.22 

Acrol-ein 
Mafhrr'l TndiAa 

4q ? 
q? 

50.0 
10.0 

90 .62 
91 .0% 

48 .6 
qq 

50.0 
10.0 

91.22 
95.0? 

1.AZ 
2.r7 

Bromoethane 9.5 10.0 95. 0% 9.1 10.0 91.0? 4.32 
Ae rrrlanif rr lo 9.8 10.0 98.0? 10.4 10.0 104% 5.92 
1 - I -ni e h I nronrnnong 9.6 10.0 96.0? 9.3 10.0 93.0% 3.22 
Drbromomethane 
I | | )-'l'df r.^h l^r^^+hrh^ 
-, 

!, L, VlVELllAtlE 

1LtL'_nih-^-^-?-^ht^uLpLvL'Lv J urrrvropropane 
1 ,) ?-Tri ah I aran*aL'L'J L -pane 
r rans-l - 4-Di eh l nrn-2-butene 

9.8 
10.1 
10. B 

10.4 
10.1 

10.0 
10.0 
10.0 
10.0 
r0.0 

98. 0* 
101% 
108? 
7042 
1012 

oo 
a'1 

10. 6 

9.8 
9.8 

10.0 
10.0 
10.0 
10.0 
10.0 

99.0? 
91 .02 
106% 

98.0% 
98.0Z 

1.02 
4 .02 
L.9Z 
5. 9Z 
3.0% 

+' J' J 9.8 10.0 98.0? 9.6 10.0 96.0? 2.rZ 
1 .2.4-"lra mcf h\/llren2gng 
Hex a chf o robut adi ene 

9.9 
8.7 

l0.0 
10.0 

99.0% 
87.0% 

9.6 
tr? 

10.0 
10.0 

96.0% 
87.02 

3.1% 
0.0% 

E'f h\/l an6 ni ]-rrnmi,.la 10.0 r0.0 100% 10.3 10.0 1032 3.0% 
B romoch I o romethane 
2 .2-n i eh1 nrnnrnn:ng 

10.3 
10.0 

r0.0 
10.0 

103? 
100? 

9.9 
q? 

10.0 
10.0 

99.02 
91 .02 

4.AZ 
3.02 

1 . i-ni nhl n-nnron:ne 9.8 10.0 98.0% 9.8 10.0 98.0? 0.0? 
T qnnrnnrrl l.ronzono 9.9 10.0 99.03 qq 10.0 95.0? 4.rz 
n-Drnnrzl ]-,anzana 10.0 10.0 1002 qq 10.0 95.0U 5.1? 
Bromobenzene 9.8 r0.0 98.0% 9.'7 10.0 91.02 1.0? 
2 -Chloroto.Iuene 9.6 r0.0 96.0% 9.3 10.0 93.0? 3.22 
4 -Chf orotol-uene 9.8 10.0 98.0? 9.4 10. 0 94 .02 4 .22 
l- orl- -Rrrf \71honzana 9.1 l0. 0 91 .02 9.3 10.0 93.0? 4.22 
qac-Rrrl- rrl hanzona 9.9 l0. 0 99. 0? 9.5 10.0 95.02 4.IZ 
4 -T qnnrnnrr'l f a l rrono 10.0 10.0 100? 9.5 10.0 95.0% 5.1? 
n-trrrf r7l hanzana 9.1 10.0 9'7 .02 9.2 10.0 92.0% 5.3% 
1 . 2 - 4-T-i eh l orohcnzene 9.4 10.0 94.02 9.0 10.0 90.0% 4.32 
lr'l:nh1-hr'l ana 

I, 2, 3-T r ich-Lorobenzene 
9.6 
9.2 

10.0 
10.0 

96.0? 
92 .02 

9.4 
9.0 

10.0 
10.0 

94.42 
90.0u 

2.LZ 
2.22 

Rannrj-ori in rrnlT /nnl-r\\yyv t 

RPD cal-cufated using sample concentrations per SW846 

Volatile Surrogate Recovery 

LCS LCSD 
d4 - 1, 2-Dichloroethane 101% IA2Z 
d8 -ToIuene 10 0 % 101% 
Bromofluorobenzene 101% 99.92 
d4 - 1, 2 -Dichl-orobenzene 99.3% 1012 

FORM III 
n L rh -J - &Nh&!**its 



Aisbfi:r!@
ORGANTCS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: MB-071511 
Page I of 2 METHOD BLANK 

Lab Sample ID: MB-071511 QC Report No: TE13-The Boeing Company
LIMS ID:11-15151 Project: NBF 
Matri-x: Water 02s082.311 

'):rc S:mnlcd.
R:;:.i:i:";;,i;i??rized' v b Date Received: 

Instrument,/Anal-yst: NT3/PKC Sample Amount: 
n.f 6 anrr rrzor.i . n] /L5/II 10:59 purge Vol-ume: 

CAS Nunber 

1 4-81 -3 
?4-83-9 
1 5-0L- 4 

75-00-3 
1 5-09-2 
61-64-L 
75-15-0 
1 5-35- 4 

1 5-34-3 
156-60-5 
156-59-2 
61 -66-3 
L01 -06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
15-21-4 
1 8-81 -5 
10 0 61- 01- 5 
1 9-0t-6 
124- 48-r 
7 9-00-5 

10061-02-6 
110-75-8 
1 5-25-2 
108-10-1 
591-78-6 
L21 -I8-4 
1 9-34-5 
108-88-3 
108-90-7 
100-41-4 
r00-42-5 
15-69-4 

Analyte 

Chloromethane 
Bromomethane 
' -"f r 

Chl-oroethane 
Mct hrzl ene Cl. I ori.de 
Acetone 
Carbon Drsulflde 
'I .'1 -Di ehl nrnclheng
'l . 1-Di chl nrncf h4ng 
1-ranq-1 

I - ' 
2-Di chl 6rggEhgngL UL9LLL' 

cis-1, 2-Dichloroethene 
Chloroform
'l -

-
2-ni ch l nrncl- h4ngLt vLvrLL 

2-Butanone 
1 - 1 . 1 -Tri ch1 nrn4l[3y19LI L' L 

Carbon Tetrach.l-oride 
\/i nrzl A-ol-al-a 

Bromodi chf orome t hane 
1 2-ni eh I nrnnroq6ng tt L uLr!1L 

ni e-1 ?-fli nhl -- Jpropenenrn

Trichforoethene 
Dibromochl- orome t hane 
I, I, 2-Tr ichl oroethane 
Benzene 
j- r.nq-1 J?-l-)i nh lnLt uLvLLlJropropene 
?-f-hl 6j-hrr-i rzi nr;l ail-ror^r 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
I, L, 2, 2-Tetrachloroethane 
Toluene 
Chlorobenzene 
E f hrrl l-ranzana 

Qi-rrrano 

Tri chl- oro f l-uorome thane 

NA 
NA 

10. O mL 
10. O mL 

RL Result a 

0.5 < 0.5 u 
1.0 < 1.0 u 
0.2 < 4.2 u 
0.2 < 0.2 u 
0.5 < 0.5 u 
5.0 < 5.0 u 
o.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
5.0 < 5.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
4.2 < 4.2 u 
0.2 < 4.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
5.0 < 5.0 u 
5.0 < 5.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
4.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 4.2 u 
0,2 < 0.2 u 

FORM I 



Alsffi:ti@
ORGA}IICS A}TA],YSIS DATA SHEET INCORPORATED 
Volati-Ies by Purge & Trap cc/Ms-Method sw82 60c Sample ID: MB-071511 
Page 2 of 2 METHOD BI,ANK 

Lab Sample ID: MB-071511 QC Report No: TE13-The Boeing Company 
LIMS ID:11-15151 Prol ect : NBF 
Matrix: Water 025082 .3LI 
Dare Anafyzed: 01 /75/17 10:59 

CAS Nunber Analyte RL Result O 

16-I3-L 1,,t,2-Trichl-oro-1,2,2-trLfluoroe 0.2 0.2 u 
11960I-23-7 m, p-Xylene 0.4 4.4 u 
95-41-6 o-Xylene 0.2 4.2 u 
95-50-1 1,2-Dj-chl-orobenzene 0.2 0.2 u 
541-73-1 1,3-Dichlorobenzene 0.2 a.2 u 
I06-46-i 1, 4-Dichlorobenzene O .2 4.2 u 
L01-02-8 Acrolein 5.0 5.0 u 
1 4-88-4 Methyl Iodide 1.0 1.0 u 
1 4-96-4 Bromoethane 0.2 4.2 u 
107-13-1 Acrylonitrile 1.0 1.0 u 
563-58- 6 I, l-Dichloropropene 0 .2 0.2 u 
1 4-95-3 Dibromomethane 0.2 0.2 u 
630-20-6 I,I, I,2-Tetrachloroethane 0.2 0.2 u 
96-12-8 7,2-Dibromo-3-chloropropane 0.5 0.5 u 
96-18-4 I, 2, 3-Trichloropropane 0 . 5 0.5 u 
110-57-6 trans-1, 4-Dichloro-2-butene 1. 0 1.0 u 
108-67-8 1,3,S-Trimethylbenzene 4.2 0.2 u 
95-63-6 I,2,A-Trimethylbenzene 0.2 4.2 u 
87-68-3 Hexachlorobutadiene 0.5 0.5 u 
106-93-4 Ethylene Dibromide 0.2 0.2 u 
1 4-91 -5 Bromoch.Ioromethane 0 .2 0.2 u 
594-20-1 2,2-Dichloropropane 0.2 0.2 u 
142-28-9 1,3-Dlchloropropane 0.2 0.2 u 
98-82-8 Isopropylbenzene 0.2 0.2 u 
103-65-1 n-Propylbenzene 0.2 0.2 u 
108-86-1 Bromobenzene 0.2 0.2 u 
95-4 9-8 2-Chlorotoluene 0.2 0.2 u 
106-43-4 4-Chl-orotofuene 0.2 0.2 u 
98-06-6 tert-Butylbenzene 0.2 0.2 u 
135-98-8 sec-Butylbenzene 0.2 4.2 u 
99-81-6 4-Isopropyltoluene 0.2 4.2 u 
104-51-8 n-Butylbenzene 0.2 0.2 u 
120-82-1 1,2,A-Trichl-orobenzene 0.5 0.5 u 
9I-20-3 Naphthalene 0.5 0.5 u 
81-67-6 1,2,3-Trichlorobenzene 0.5 0.5 u 

Reported in pglL (ppb) 

Volatile Surrogate Recovery 

d4-1 .2-Di r-hl oroethane 105% 
d8-Toluene 98.'7% 
Bromofl-uorobenzene LA2Z 
d4-I,2-Dichlorobenzene I02Z 

FORM I ! tr-3-H : ffiWw"djd 



A!3bfiSrb@
ORGAI{TCS ANAIYSIS DATA SHEET INCORPORATED 
TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD bv GClFID-Silica and Acid Cfeaned QC Report No: TE13-The BoeJ-ng Company
Page 1 of 1 Proj ect : NBF 
Matri-x: Water 025082.311 

Data Rel-ease Authorized, \fDReported: 0'7/I8/II 

ARI ID Sample ID 

MB-071511 Method Bfank 
11-15151 HC rD: ---

TE13A DW-04-071411 
11-15151 HC ID: 

TE13B DW-05-071411 
11-15152 HC ID: ---

TE13C DW-06-071411 
11-15153 HC ID: ---

Qannrfari in mnlT. (ppm) 

Extraction 
Date 

Analysis
Date 

EEV 
DL 

01 /L5/LL 01 /L6/LI
FrD9 

1.00 
1.0 

01/L5/LI 01/16/11
FID9 

1.00 
1.0 

01/I5/II 07/16/11
FID9 

1.00 
1.0 

A1/I5/II 01/16/11
FID9 

1.00 
1.0 

Ranoe RL Result 

Diesel 0.10 < 0.10 U 

Moror Oil 0.20 < 0.20 U 

o-Terphenyl 109? 

Diesel 0.10 < 0.10 U 

Motor Oif 0.20 < 0.20 U 

o-TerphenyJ- 10 7 ? 

Diesef 0.10 < 0.10 U 

Motor Oil 0.20 < 0.20 U 

o-Terphenyl 108? 

Diesel- 0.10 < 0.10 U 

Motor Orl- 0.20 < 0.20 U 

o-Terphenyl 104 Z 

EFV-Effective Final Vol-ume in mL. 
DL-Dil-ution of extract pri-or to analysis.
RL-Reporting limit. 
ni ^^^r r^r-I in fhe ren.fe\1uorrLf LvLof rqlrye from c12 to C24.urg-Yf -..--+r+-rrLoLrvrr vlr ^^-ksIJsa^r

Motor OiI quantitation on totaf peaks in the range from C24 co C38. 
HC ID: DRO,/RRO indicate results of organics or additiona-I hydrocarbons in 
ranges are not rdentifrabfe. 

FORM I 

& L fl "j fi ftb.&t&- _f" j 



Arstfi8rb@ 
INGORPORATED 

CLEANED TPHD SI.'RROGATE RECOVERY SUM},IARY 

Matrix: Water QC Report No: TE13-The Boelng Company
 
Prol ect : NBF
 

025082 .3rr
 

Client ID OTER TOT OUT 

MB-071511 109? 0 
L\-J-U / 1tr1_L L20e" 0 

LCSD-07151 118 % 0 

DW-04-0114 I IAl Z 0 

DW-05-0714 1 108% 0 

DW-06-0714 1 r0 4e. 0 

LCS/MB LrMrrS QC LIMITS 

(OTER) = o-Terphenyl ( s0-1s0 ) (s0-1s0) 

Prcn Mcrhnd; SW3510C 
Nrrmhcr R:ncc. I 1-15151 Co 11-15153 

FORM-II TPHD 
Page 1 for TE13 

_J't L- s t&&fftfr_ sts: 



Als:fi8rb@
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
NWTPHD by GClFID-Sj,Lica and Acid Cleaned Sample ID: LCS-071511 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-071511 QC Report No: TE13-The Boeing Company 
LIMS ID:11-15151 Proi ect : NBF 
Matrix: Water 025082.3rrr \ Data Release Authorized: \li\ Date Sampled: 01/I4/77
Reported: 01 /18/II v v Date Received: 01 /74/7I 

Date Extracted LCS/LCSD: 07/15/LI Samnl e Amorrnf T Cg; 500 mL 
LCSD: 500 mL 

Date Anafyzed LCS: 01/16/I7 16:59 F:-nal- Extract Volume LCS: .O mL 
LCSD: 01 /L6/LI I1:2I LCSD: .0 mL 

Tnstrumenc/AnaIyst LCS: FID/MH Drlution Factor LCS: .00 
LCSD: FID/MH LCSD: .00 

Spike LCS SPike LCSD 
Range Added-LCS Recovery LCSD Added-LCSD Recovery 

2 .90 3.00 96.12 2.90 3.00 96.12 0.0% 

TPHD Surrogate Recovery 

LCS 
o-Terphenyl I20Z 

LCSD 
118U 

Resul-ts reported in mglL 
RPD calcul-ated using sample concentrations per SW846. 

FORM TII 



TOTAI DIESEL RANGE HYDROCARBONS-EXTRACTION 

AKl. JOD: lLIJ 
Matrix: Water 
Date Received: 01 /74/rL 

Proj ect : NBF 
025082 .3L7 

Q:mn Final 
ARI ID Cl-ient ID Amt Vof 

11-15151-07151lMB1 Method Bl-ank 500 mL . O0 mL 
11-15151-071511LCS1 
11-15151-071511LCSD1 

Lab Contro] 
!ou vvrrLrvr uuIJ 

500 mL 
500 mL 

. OO mL 

.00 mL 
11-15151-TE13A DW-04-071411 500 mL .00 mL 
11- 1515 2 - TE 13 B DW-05-071411 500 mL . OO mL 
11-15153-TE13C DW-06-071411 500 nL .00 mL 

AlsbfiSrb@ 
INCORPORATED 

REPORT 

Dran 
n-F^ 

01 /15/Lr 
01 /15/rr 
0'7 /15/rr 
01 /15/Lr 
01 /15/Ir
a] /L5/tl 

Diese1 Extraction Report 

" 6ftS&ES_ -'rE-



Arsbfisr!@ 
ORGA}TICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by e,/E@ l4ethod STI8082 Samp1e ID: D9l-04-O7LALL 
Page 1 of 1 SA}4PI,E 

Lab Sample ID: TE13A A/- Ronarl- lrln. TE 1 ?-Tho Rnai nny f-n--mpany
LIMS ID:11-15151 Project: NBF 
Matri-x: Water 025082.3LL 
Data Release Authorized: N Date SampJ-ed: 01 /I4/II
Reportedz 01/L8/1-L Date Received: 0'7 / I4 / II 

Date Extracted: 07 /15/II Sample Amount 1000 mL 
Date Analyzed: 01 /I8/7I ]-0zI4 Final- Extract Vofume 0.50 mL 
Instrument/Analyst : ECDTlJGR Dilution Factor 1.00 
GPC Cleanup: No SiIi-ca Gel- No 
Suffur Cleanup: Yes Acid Cleanup Yes 

CAS Nunber Analyte RL Result 

n7261 4-rr-2 Aroclor 1U10 010 0.010 u
 
53469-2r-9 Aroclor 7242 0. 010 0.010 u
 
1261 2-29-6 Aroclor ]-248 0. 010 0.010 u
 
II091 -69-I Aroclor ]-254 0. 010 0.010 u
 

nrr096-82-5 Aroclor ]-260 010 0.010 U
 

11104 -28-2 Aroclor L221_ 0. 010 0.010 u
 
1114 1- 1 6- 5 Aroclor L232 010 0.010 u
n 

3-1324-23-5 Aroclor LZOZ 0. 010 0.010 u 

Ronnrf ad i n rra /T. /nnh \uvv frr FY/ ! \vyvl 

PCB Sumogate Recovery 

Decachl-orobiphenyl 6I 2Z 
T et ra chl- oromet axvl- ene 6I 08 

FORM I 
_j _t L E bslene-i f 



ORGA}TICS AI.IAI,YSIS DATA SI{EET 
PCB by GCIECD t'lethod S['I8082 Sanple ID: DI[-05-071411
Page 1 of 1 SA}4PLE 

Lab Sample ID: TE13B QC Keporr No: r'!-15- 1ne rjoeang uompany
LIMS ID: II-I5I52 Prni onf . NlRtr 

Matrix: Water 025082.3I1i 

Data Rel-ease Authorized\$V Date Sampled: 01 /14/1L
Reported: 01 /18/II Date Received: O'7 /14/1L 

Date Extracted z 0'7 / 1,5 / 1,I Sample Amount: 1000 mL 
Date Ana]yzed: 0'7 /1,8/LL I0:36 Final- Extract Vo]ume: 0.50 mL 
Instrument/AnaIyst : ECDT /JGR Dilution Factor: 1.00 
GPC Cleanup: No Sili-ca Gel: No 
Suffur Cleanup: Yes Acid Cleanup: Yes 

CAS Nunber Analyte RI, Result 

rzo I 1- LL-Z Aroclor 1016 0.010 < 0.010 u 
53469-21.-9 Aroc.l-or 1242 0.010 < 0.010 U 
1_2612-29-6 Aroclor L248 0.010 < 0.010 u 
11097-69-1 Aroclor 7254 0.010 < 0.010 u 
1L096-82-5 Arocl-or 1260 0.010 < 0.010 u 
L1L04-28-2 Aroclor 1_22L 0.010 < 0.010 u 
11141-16-5 Aroclor L232 0.010 < 0.010 U 
3-t 324-23-5 Arocl-or L262 0.010 < 0.010 U 

PannrJ-ad i n rrn /T /nnl-r\\yyvt 

PCB Surrogate Recovery 

Decachl-orobiphenyJ- 68.5?
 
T e t ra chl- oromet axvl- ene 65.5U
 

firsbffsrb@ 
INCORPORATED 

FORM I 
tLft_j-r.rtfirA_JrJ 



ixsbfisrb@ 
ORG,AI{ICS A}qALYSIS DATA SHEET INCORPORATED 
PCB by @,/ECD l4ethod SmI8082 Sanple ID: DIf-06-071411 
Page 1 of 1 SAI4PLE 

Lab Sample ID: TE13C QC Keporc No: I E-LJ- 1ne Boer-ng uompany 
LIMS ID:11-15153 Project: NBF 
Matrix: Water 025082.311\ \
Data Rel-ease Authorized: \\Nl Dafe Samnl ad: 01 /14/II
Reported: 0'7 /1,8/17 Date Received: 07 /L4/LI 

Date Extracted: 01 /15/LL Sample Amount: 1000 nL 
Date Analyzed:. 07 /18/1L L0259 Final- Extract Vofume: 0.50 mL 
Instrument/Anaf yst : ECDT /JGR Diluti-on Factor: 1.00 
GPC Cleanup: No Si.l-ica Gel: No 
Sulfur Cl-eanup: Yes Acid Cleanup: Yes 

CAS Nunber AnaJ-yte RL Resu].t 

rzo I Lt- rr-z 
53469-2r-9 
1261 2-29- 6 
11097-69-1 
11096-82-5 
LLL04-28-2 
1114 1- 1 6- 5 
3'7 324-23-5 

Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Arocl-or 
Aroclor 

1016 
1,242 
L248 
r254 
1260 
I22I 
L232 
1262 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

< 0.010 u 
< 0.010 u 
< 0.010 U 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 

Dannrl-arl in rrnlT. /nnh\\ y-yv / 

PCB Surrogate Recovery 

Decachl-orobiphenyl 
Tet rachl- oromet axvl-ene 

73.8? 
63.22 

FORM I 
tLh_j.t&!&E*-5L! 



ORGAI.IICS ANAIYSIS DATA SHEET 
PCB by @/ECD Merhod SW8082 
Page 1 of 1 

Sample ID: MB-071511 
METHOD BI"AI.IK 

t,^n \amntc tlt. tvtu-u/-L)I1 
LIMS ID: 11-15151 
Matrix: Water 

QC Report No: TE13-The Boeing Company 
Proj ect: NBF 

025082.3rr 
Data Release Authorized: 
Renorterl:. O'7/18/II 

Date Sampled: NA 
Date Received: NA 

Date Extracted: 01 /L5/71
Date Analyzedz 01/I8/17 II:22 
f nstrument,/Anaf yst: ECDTlJGR 
GPC Cleanup: No 
Sulfur Cl-eanup: Yes 

Sample Amount: 
Finaf Extract Volume: 

Dilution Factor: 
Sil-ica Gef : 

Aci-d CJ-eanup: 

1000 mL 
0.50 mL 
1.00 
No 
Yes 

CAS Nunber AnaJ.yte RL Resu1t 

126'7 4-LL-2 Arocl-or 101 6 0.010 < 0.010 u 
53469-2r-9 Arocl-or 1242 0.010 < 0.010 u 
1_26'7 2-29-6 Aroclor 1248 0.010 < 0.010 u 
r7091 -69-r Arocl-or 7254 0.010 < 0.010 u 
11096-82-5 Arocl-or 7260 0.010 < 0.010 u 
77104-28-2 Arocl-or I22L 0.010 < 0.010 u 
1114 1- 1 6- 5 Aroclor r232 0.010 < 0.010 u 
31 324-23-5 Aroclor rzoz 0.010 < 0.010 u 

Reported in pgll, (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 84.22
 
Tetrachlorometaxvlene 63.8? 

Arsbil:rb@ 
INCORPORATED 

FORM I 
F F -$ :'{ F-+l-jl:.41:**-+ 

http:F-+l-jl:.41
http:Decachlorobiphenyl84.22


arssfisr!@ 
INCORPORATED 

SW8082/PCB WATER STTRROGATE RECOVERY SUMIIIARY 

Matrix: Water QC Report No: TE13-The Boeing Company
Project: NBF 

025082.3Lr 

DCBP DCBP TCT'fl( TCMX
 
Client ID t REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-071511 84.2e" 32-108 63.8% 31-100 0
 
LCS-071511 82.5e" 32-L08 60.0% 31-100 0
 
LCSD-071511 1008 32-108 64.82 31-100 0
 
DW-04-071411 61.22 19-111 61.0% 21-100 0
 
DW-05-071411 68.5? 19-111 65.5? 21,-100 0
 
DW-06-071411 7 3 . 81 19- 111 63 .22 21,-1,00 0
 

Prep Method: SW3510C 
Log Number Range: 11-15151 to 11-15153 

FORM-rr SW8082 
Page 1 for TE13 



fir3bfisrb@ 
ORGAI{ICS A}IALYSIS DATA SHEET INGORPORATED 
PCB by AC/ECD Method Sw8082 Samp1e ID: LCS-071511 
Page 1 of 1 LCS/LCSD 

Af- Pannr1- NIa. TF T ?-Tha Raoi naLab Sample fD: LCS-071511 y Cr-Jmpany
LIMS ID:11-15151 Project: NBF 
Matrix: Water 025082.37L^ 
Data ReJ-ease Authorizedr lNt/ 

, 

Date Samp]ed: NA 
Reported: 0'7/I8/II Date Received: NA 

Date Extracted LCS/LCSD: 01/1,5/11 Sample Amount LCS: 1000 mL 
LCSD: 1000 mL 

Date Analyzed LCS. 01/L8/17 Il:45 Finaf Extract Vol-ume LCS: 0.50 mL 
LCSD: 0'7 /L8/1,1. 12:08 LCSD: 0.50 mL 

Instrument/Analyst LCS: ECDTIJGR Dilution Factor LCS: 1.00 
LCSD: ECDTIJGR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel-: No 
Suffur Cleanup: Yes Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Arralyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 0.044 0.050 88.08 0.045 0.050 90.0? 2.22 
Aroclor 1260 0.046 0.050 92.02 0. 052 0.050 1048 12.22 

PCB Surogate Recovery 

LCS LCSD 
Decachl-orobiphenyl 82.52 100% 
Tetrachlorometaxvlene 60.0? 64.82 

Qaerrl l-q rannr]- orl i n rra/T.Le !vyv! 

RPD cal-cufated using sample concentrations per SW846. 

FORM III 



ORG,AI{ICS AI{ALYSIS DATA SHEET 
TPHG by Method NWIPHG 
Matri-x: Water 

'\\Data Release Aut' 

Reported : oi /18/llt""o: \TW
 

ARI ID Client ID 

MB-071511 Method Bl-ank 
1 1- 15151 

TE13A DW-04-071411 
11- 1s 151 

TE138 DW-05-071411 
II-15152 

TE13C DW-O6-071411 
11- 1515 3 

TE13D Trip Blanks 
11- 1515 4 

Of- Ranarl- Trln. 

Proj ect : 

Event: 
F)rf a Qrmnl od. 

Date Received: 

Analysis
Date DL 

0'7 /15/1,1, 1.0 
PID2 

0'r /rs/17 1.0 
PID2 

0'7 /1.5/fi 1.0 
PID2 

01/L5/11. 1.0 
PID2 

01/L5/1.r 1.0 
PID2 

#sbfiseb@ 
INCORPORATED 

Company 
NBF 
025082.3LL 
07 /L4/rr 
01 /L4/17 

Range Resu].t 

Gasol-ine < 0 .25
 
HC ]D

Trifl-uorotoluene 98.3U
 
Bromobenzene 98.62 

casofine < 0.25
 
HC ID
 
Trifl-uorotol-uene 98.6%
 
Bromobenzene 95.5U
 

Gasol-ine < 0.25
 
HC ID
 
Trifl-uorotol-uene 98.12
 
Bromobenzene 94.02 

Gasoline < 0.25
 
HC ID
 
Trif l-uorotol-uene 99. 5?
 
Bromobenzene 96.6e"
 

Gaso-line < 0.25
 
HC ID
 
Trifluorotoluene 101%
 
Bromobenzene 96.'7e"
 

Gasoline va-Iues reported in mglL (ppm) 

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene. 

GAS: Indicates the presence of gasoline or weathered gasoline.

GRO: Positi-ve result that does not match an identifiabfe gasoline pattern.
 

FORM I 
E L- n -i oaaatar]-+ 



Als5fi:tb@ 
INCORPORATED 

TPHG WATER SURROGATE RECOVERY SUMI'IARY 

ARI Job: TE13
 
Matrix: Water
 

Client ID 
MB-071511 
LCS-071511 
LCSD-071511 
DW-04-071411 
DW-05-071411 
DW-06-071411 
Trlp BJ-anks 

{TFT) Tri fluorot oluene 
(BBZ) Bromobenzene 

Log Number Range: 11-15151 to 

Of- Pannr1- Nln. TE'1 ?-Tha F.na i nn Y (-a-JmpanyProject: NBF 
Event. 025082.3LL 

TFT BBZ TOT OUT 
98.3? 98.68 0 
105C 101? 0 
107? 106? 0 

98. 6% 95.5% 0
 
98 .'7 e" 94 .jeo 0
 
99.5C 96.6e" 0
 
101% 96.'7e" 0 

LCS/MB LIMITS QC LIMITS
 
( 80-120 ) ( 80-120 )
 

( 80-120 ) ( 80-120 )
 

l1- 1515 4 

FORM II TPHG 

Page 1 for TE13 
' b&t&rs_J r E 



2
ANALyTtcAy(@
RESOURCES\Y 

ORGAIIICS AI.IAIYSIS DATA SHEET INCORFOR/ITED 
TPHG by l'lethod }IWIPHG Sample ID: LCS-071511 
Page 1 of 1 LAB CONTROL SAI"IPLE 

Lab Sample ID: LCS-071511 QC Report No: TE13-The Boeing Company
LIMS ID:11-15151 Project: NBF 
Matrix: Water Event: 025082.3II 
Data Rel-ease Authorized: Date Sampled: NA 
Reported: 07 / 1"8 / LL Date Received: NA 

Date Anal-yzed LCS: 07 /L5/L1 08:46 Purge Vo1ume: 5.0 mL 
LCSD: 0'7 /L5/17 09:13 

Instrument/Analyst LCS: PLD2/MS Di]ution Factor LCS: 1.0 
LCSD: PID2/MS LCSD: 1.0 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Gasol-ine Range Hydrocarbons 0.86 1.00 86.0t 0.87 1.00 87.0% 7.22 

Reported in mgll, (ppm) 

RPD cafcufated using sampfe concentrations per SW846. 

TPHG Sunogate Recovery 

LCS LCSD 
Trif l-uorotoluene 105% I0'7 Z 

Bromobenzene 101% 106% 

FORM III 



fir3tffs*(0
INCORPORATED 

INORGAIUCS AI.IAIYSIS DATA SHEET 
DISSOLVED METALS Sauple ID: DII-04-0711111
Page 1 of 1 SA}IPIJE 

Lab Sample ID: TE13A QC Report No: TEl3-The Boeing Company
LIMS ID:11-15151 Project: NBF
Matrix: Water 025082.311 
Data Rel-ease Authorized Date Sampled: 07/14/II
Reported:. 07/19/1,1, Date Received: 0'7 /14/11 

Prep Prep Analysis Analysia
!!eth Date Method Date CAS Nr:nber Analyte RL Vgt/L O 

200.8 01/I8/lI 200.8 07/1,8/17 7440-38-2 Arsenic o.2 1.8 
200. 8 O7 /18 /11 200 .8 07 /1,8 /71 7 440-43-9 Cadmium 0.1 0.1 U 

200.8 07/1.8/II 200.8 07/18/II 7440-47-3 Chromiun 0.5 0.? 
200 . 8 0't /I8 /I1. 200 . I 07 / 1,8 / 1,I 7440-50-8 Copper 0.5 1.6 
200.8 07/I8/11, 200.8 07/18/71. 1439-92-1 Lead 0.1 0.1 u 
1470A 07 /15/1, 7470A 01 /1.8/II 7439-97-6 Mercury 0.1 0.1 u 
200.8 07/18/1,1 200.8 07/I8/1L 744O-O2-O Nicke]. 0.5 2.2 
200.8 01/1.8/Il 200.8 O7/1,8/II 7440-66-6 Zinc 4U 
U-Anal-yte undetected at given RL 

RL-Reporting Limit 

FORltt-I 



trstffs*@ 
INCORPORATED 

INORGA}IICS ANAIYSIS DATA SHEET 
DISSOLVED METAI.S Saople ID: Dll-05-071411 
Paoe r or l. SAIviPLE 

Lab Sample ID: TE13B aC Report No: TE13-The Boeing Company
LIMS ID:11-15152 

,. 
Proj ect: NBF 

Matrix: Water 02s082.311 
Data Release Authori-zed: Date Sampled: 0'l / 1.4 / 11. 
Reportedz 07/1,9/1,1, Date Received: 01 /74/lI 

Prep Prep Analysis Analyais
ldeth Date l{ethod Date CAS Nr:nber Analyte RL lrgt/L A 

200.8 0't/18/1.1. 200.8 07/18/II 7440-38-2 Arsenic 0.5 4.4 
200.8 01 /I8 /1,I 200 . 8 07 /18 /1I 7 440-43-9 Cadmium 0.1 0.1 u 
200 .8 01 / 18 / 71 200 .8 01 / 1,8 / 11, 7 440-47 -3 Chromir:u 0.5 1.6 
200.8 01/78/71, 200.8 07/L8/L1 7440-50-8 Copper 0.5 2.5 
200.8 o7/18/1,I 200.8 07/18/1,1 7439-92-L Lead 0.1 0.3
'1410A 07 /15/11. 14't0A 07 /18/1,1, 1439-91-6 Mercury 0.1 0.1 u 
200.8 0'7/1.8/1.I 200.8 01/I8/tl 744O-O2-O Nickel 0. 5 3.7 
200. 8 0'7 /1.8 /1.I 200 . 8 01 /I8 /LL 7 440-66-6 zinc 4U 

U-Analyte undetected at gj-ven RL 
Rl,-Reporting Limit 

FOR}I-I 

i h-3.;i; id3@i#*r.{ 



#snstb@ 
INCORPORATED 

INORGA}IICS AIiIAIYSIS DATA STTEET 
DISSOLVED METAI.S Sanple ID: Dlt-05-071411 
Page 1 of 1 SAMPLE 

Lab Sample ID: TE13C ,' aC Report No: TE13-The Boeing Company
LIMS ID: l-1-15153 Project: NBF 
Matrix: Water 025082.3L1 
Data ReLease Authorized: Date Sampled: 07 / 1,4 / 1L 
Reportedz 01/).9/II Date Received: 07 /74/lI 

Prep Prep Analysis Analysis
t-leth Date Method Date CAS Nr:nber Analyte RI. 1u'gt/L A 

200.8 01/I8/71 200.8 01/I8/11, 7440-38-2 Arsenic o .2 4.0 
200.8 01/18/lI 200.8 07/18/1,1, 1440-43-9 Cadmium 0.1 0.1 U 

200.8 01/1.8/1.I 200.8 07/18/Il 7440-47-3 Chromium 11u 
200.8 07/78/II 200.8 O7/1,8/1,I 7440-50-8 Copper 0.5 1.0 
200.8 01/18/1,1, 200.8 01/78/II 1439-92-I Lead 0.1 0.1 u 
1470A 07 /15/I1 't470A 01/I8/II '7439-91-6 Mercury 0.1 0.1 u 
200.8 0't/I8/1,1, 200.8 07/1,8/!1, 744O-O2-O Nickel 0.s 3.5 
200 . 8 07 /1.8 /II 200 . 8 01 /I8 /I7 7 440-66-6 Zinc 4U 

U-Analyte undetected at given RL 
RL-Reporting Lj-mit 

FORM-I 

f P 'e :{ : *,ltg-e**f:,+g+ 



f,I3iH:tb@ 
INCORPORATED 

INORGAT.TICS ATTIALYSIS DATA SHEET 
DISSOL\TED METAIS Sample ID: METHOD BIJAIiIK 
Page 1 of 1 

Lab Sample ID: TE13MB QC Report No: TE13-The Boei-ng Company
LIMS ID;11-15151 Project: NBF 
Matrix: Water 02s082.311 
Data Re]ease Authorized: Date Sampled: NA 
Reported: 01/'1,9/11, Date Received: NA 

Pr€p Prep Analysis Analysia 
t'!eth Date Method Date CAS Nunber Analyte RL ]u'gt/L A 

200.8	 01 /18/7r 200.8 07 /78 /r! 7 440-38-2 Arsenic 0.2 0.2 u 
nl200.8 01/1.8/rr 200.8 07 /18/1r 7 440-43-9 Cadmium	 0.1 u 

200.8 01 /18/rr 200.8 07 /1.8/1.1 7440-47-3 Chromium	 0.5 0.5 U 

200.8 07 /1.8/1.1 200.8 07 /1.8/1.I 7440-50-8 Copper	 0.5 U 

200.8 01 /18 /rt 200.8 01 /18 /rr 7 439-92-1. Lead nl 0.1 u 
1410A 07 / 1.s /'t 1 7410A 07 / 18 /'l.r 1 439-91 -6 Mercury n'l 0.1 u 
200.8 07 /78 /1\ 200.8 0't /1,8/1_r 7 440-02-0 Nickel-	 nq 0.5 U 

200.8 01 /I8 /r1 200.8 01 /18 /rr 7 440-66-6 Zinc	 4 4U 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 
-rL- j-** - r-ri.Eulr-lrui .I E-r{,t E EJ!*}€;= 



trsilsrb@ 
INCORPORATED 

TNORGA}TICS AI.IAI,YSIS DATA 
DISSOLVED METAI.S Sanple ID: LAB CONTROIJ
Page 1 of 1 

Lab Sample ID: TE13LCS QC Report No: TE13-The Boeing Company
LIMS ID: l-1-15151 Project: NBF 
Matrix: Water 02s082 . 31 1 

Data Rel-ease Authorized Date Sampled: NA 
Reported: 01/19/1.1. Date Received: NA 

BI"AI{K SPIKE QUAIITY CONTROL REPORT 

Analysie Spike Spike t 
Analyte ldethod Found Added Recoverl a 

Arsenic 200.8 26.4 ZJ.U 10 6? 
Cadmium 200.8 25.9 25.0 1048 
Chromium 200.8 26.0 ZJ.U 1048 

ZUU .6 27 .5 25 .0 110I 
Lead 200 .8 26.8 zJ -u 107 ? 

Mercury 7410A 2.5 2.O 115 * 
Nickel 200.8 26.1 25.0 1078 
Zinc 200.8 83 80 1048 

Reported in ps/L 

N-Control limit not met 
Control- Limits: 80-120? 

FORf'{-VII 



a>
Jl F- 	Analyti cal Resou rces, I n co rpo rated 

Analytical Chemists and Consultants
aU 

July 22,2011 

Kris Hendrickson 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - Dewatering Wells 025082.311
 
ARI Job: TE69
 

Dear Kris: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analyical 
results for the above referenced project. Analytical Resources, Inc. (ARI) accepted seven water 
samples and a trip blank in good condition on July 19,2011. One cooler was received with a 
temperature of 9.2"C. 

The samples were analyzed for PCBs, VOCs, NWTPH-Gx, NWTPH-Dx and Dissolved Metals, as 

requested on the COC. 

The VOCs method blank contained 1,2,3-Trichlorobenzene. All associated samples that contain 
analye have been flagged with a "B" qualifier. 

The VOCs CCAL is out of control low for all associated FORM III *Q" flagged analytes. All 
associated samples that contain analyte have been flagged with a "Q" qualifier. 

The VOCs LCS and/or LCSD are out of control low for Vinyl Acetate, Naphthalene, 1,2,3
Trichlorobenzene and 2-Butanone. 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARI. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

Client Services Manager 
(206',) 69s-62rr 
kellyb@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,IN VSlW-12, Seattle, WA 98124-2207 

Page I of 

4611 South 134th Place, Suite 100. TukwilaWA98168.206-695-6200 o 206-695-6201 fax 

http:www.arilabs.com
mailto:kellyb@arilabs.com
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SamtrlJ.e ID Cross Reference Report At3ifisrb@ 
lNCORPORATED 

ARI Job No: TE69
 
Client: The Boeing Company

Project Event: 025082.311
 

Project Name: North Boeing Field 

ARI ARI 
Sanp1e ID Lab ID LIMS ID l'latrix Sample Date/Tine VTSR 

1 

2 
J 
4 

5 
6 
1 

U 

DW-03-071911 TE69A 
DW-04-071911 TE69B 
NBF-DTS-PRETREAT-07 1 91 1 TE69C 
NBF-DTS-PREGAC-071911 TE69D 
DW-08-071911 TE69E 
DW-07-071911 TE69F 
DW-10-0?1911 TE69G 
Trip BLanks TE69H 

11-15408 Water 
11-15409 Water 
11-15410 Water 
11-15411 Water 
11-15412 Water 
11-15413 Water 
11-15414 Water 
11-15415 Water 

Printed 01 /19/17 

07 /1.9/1.1 12:50 
01/19/1,I 13:30 
07 /19/II 13:55 
01/]-9/1,7 14:10 
01 /L9/L1. 14:30 
01 /19/LL 15:40 
01/1,9/I1 14245 
07 /19/1L 

01 /19/\L 17:30 
O7 /19/1L 17:30 
01 /L9/L1 17:30 
07 /19/LL 17:30 
07 /1,9/I1, 17:30 
O7 /1,9/17 1?:30 
01 /19/7I 17:30 
07 /]9/L1 17:30 
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J/E 	 Analytical Resources, Incorporated

Analytical Chemisrs and Consultants
at 	 Gooler Receipt Forrn 

ARI Client
 
Project
 

COC No(s).
 
Dehvered by
 Fed-Ex UPS Courier Other:AssisnedARl Job N"t'1E(o1 
Trackrng No:
Preliminary Examination phase:
 

were intact, properry signed and dated custody sears attached to the outsrde of to coorer?
 
Were custody papers Included wth the cooler? 

@ NO
.:-'(JEg NOWere custody papers properly filled out (ink, signed, etc.) ... . .. . . . @Temperature of Cooler(s) (.C) (recommended 	 NO 
2 0_6.0 "C for chemrstry) ?.2lf cooler temperature is out of compriance filr out form Ooo7oF

coolerAccept"oo, -]!L'( 	
remp Gun t u. @4/67 

, ,^" 4tq1,, ,,"tW'-*
complete custodyformt and attach art shiiping aocumentsLog-ln P 

-

Peabubbles ) .p5" 

0016F 
Cooler Receipt Form3t2t10 Revision 014 



Analytical Resources, Incorporated Cooler Temperatu re 
Analytical Chemists and Consultants Compliance Forrn 

Cooler Temperature Compliance Form Version OO0 
3t3t09 



Ais5fi8r!@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap ec/Ms-Method sw8260c Sample ID: DW-03-071911 
Page I of 2 SAI"IPLE 

Lab Sample ID: TE69A QC Report No: TE69-The Boeing Company
LIMS ID:11-15408 Project: North Boeing Frefd 
Matrlx: Water 02s082.311 
Data Refease Authorized, \/[\ Date Sampled: 01/L9/II
Renorted: 01 /?1 /11 v | )\ Date Received: 01 /19/II 
Instrument/Analyst: NT3/PKC Sample Amount: 10.0 mL 
Date Anal-yzed: 01/20/II I8:I2 Purge Volume: 10.0 mL 

CAS Nunber Analyte RL Result a 

1 4-81 -3 Chl-oromethane 0.5 < 0.5 U 

1 4-83-9 Bromomethane 1.0 < 1.0 U 

75-01 -4 Vinyl Chloride o.2 
75-00-3 Chloroethane 0.2 < 4.2 U 

(lhl1 5-09-2 Mef hrrl ene nri 6lq 0.5 < 0.5 U 

61-64-I Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disulfi-de 0.2 < 0.2 U 
fq-?tr-l 1.1-nichlnrnefheng 0.2 < 0.2 U 

75-34-3 'I . 'l -Di r-h 1 nrncf h:pg 0.2 < 0.2 U 

156-60-5 I r:nq-1 . 
-
2-Di ch l nroethene 0.2 < 0.2 ULt vLvLLLv 

156-59-2 cis - 1, 2 -Dichloroethene o.2 0.5 
61 -66-3 Chl-orof orm 0.2 < 0.2 U 

I01 -06-2 1 
t 
. 2-ni chl nrncf h:p1g 0.2 < 0.2 UL I vLv"+ 

78-93-3 2-Butanone 5.0 < 5.0 U 

7 r-55-6 1, 1, 1-Trichloroethane 4.2 < 0.2 U 

56-23-5 Carbon Tetrachl-oride 0.2 < 0.2 U 

108-05-4 \/i nrr'l A.cl-
^i-

c 1.0 < 1.0 U 
1q_)1_A Bromodi chf orome t hane 0.2 < o.2 U 

78-87-5 T! , ?-ni ULLLLLUTnh I nranrnnu1:r upane 0.2L- < 0.2 U 
ni <-1 ?-l1i nhl arn10 0 61- 01- 5 , J uLvrLLe,-propene 0.2 < 0.2 U 

79-01-6 Trichloroethene 0.2 < 0.2 U 

1_24- 48-1_ Dibromochforomethane 0.2 < 0.2 U 

7 9-00-5 1 . 1 . 2-Tri ch l nrncl[4pg 0.2 < 0.2 UL' L' L 

1 I- 43-2 Benzene 0.2 < 0.2 U 

10061-02-6 l-rrn<-'l L' r?-l-ti ahl n 0.2 < 0.2 UuLv!,L-ropropene 
110-75-8 ?-ats'l nrnoJ- hrzl rri nrr'l othor 1.0 < 1.0utr_y I w U 

1 5-25-2 Bromoform 0.2 < 4.2 U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 < 5.0 U 

591-78-6 2 -Hexanone 5.0 < 5.0 U 

r21 -I8 - 4 Tet rachloroethene 0.2 < 0.2 U 

1 9-34-5 !, L, 2, 2 -TetrachJ-oroethane u,z < 0.2 U 

108-88-3 Toluene 0.2 < 0.2 U 

108-90-7 Chlorobenzene 0.2 < 0.2 U 

100-4 1-4 I'f hrrl hanzano 0.2 < 0.2 U 

100-42-5 St yrene 4.2 < 0.2 U 

15-69-4 T ri chl- oro f l-uorome thane 0.2 < 0.2 U 

FORM I 



Als5fi8rb@
ORGANICS AT.IAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method Sw8260C Sanple ID: DW-03-071911 
Page 2 of 2 SAI"IPLE 

Lab SampIe ID: TE69A QC Report No: TE69-The Boeing Company 
LIMS ID:11-15408 Project: North Boeing FieIc 
Matrix: Water 025082 .3rr 
nar6 An:ri/?6^. n] /20/II 18|.12 

CAS Nunber Analyte RL Result a 

1 6-13-L I, L, 2-Tr t-chloro-1, 2, 2-Lrifl-uoroe 0 0.2 U 

r1 960r-23-r m, p-Xylene 0 0.4 U 

95-41-6 o-Xylene 0 0.2 U 

95-50-1 1 
t
,2-Di chl orohenzgng 0 0.2 UL vLetLL 

541-73-1 1 
-

3-ni ch ) nrnhanzgng 0 0.2 UL J eLvtLL 

r0 6- 4 6-1 T 
I 

- 4-lli chl orobenzene 0 0.2 U 
qnI01 -42-8 Acrofein 5 U 

1 4-88- 4 Mef hr;l Tndi dp 1 1.0 U 

1 4-96- 4 Bromoethane 0 0.2 U 

107-13-1 Ar:rvlonifri]e 1 1.0 U 
1 1 aL, I nrnnrnn563-58-6 !, ! -nivle,ll 0 0.2 U-yene 

1 4-95-3 Dibromomethane 0 0.2 U 

630-20- 6 I, 1, I,2-TeLrachforoethane 0 0.2 U-1.2-nihrnmn-3-r-hlnrnnron^nc96-12-8 Q 0.5 U 

96-18-4 I, 2, 3-Trichloropropane 0 0.5 U 

110-57-6 tr:ns-l .4-Di r:hl oro-2-butene 1 1.0
'I 

U 

108-67-B JI? 5-Tri mof hrr"l henZene 0 0.2 U 

95-63-6 1 
L' 

.2 .4 
J 

-Tri melhvl benzene O 0.2 U 

87-58-3 Hexach.Lorobutadiene 0 0.5 U 
trf F,rrr ana ni hr^mi 106-93-4 de 0 0.2 U 

1 A -o.1 -tr Bromochforomethane 0 0.2 U 
, t_niv!eLlL---r.'-r.ane U 

r42-28-9 Lt1 J?-ni ^h t ^r^^r^^ 
594-20-1 -t1 ^}. t ^-^^-^^ 0 0,2 

vLvLLL 0 o.2 U-yane
98-82-8 Tqnnrnnrrl krcnzcnc 0 o.2 U 

103-65-1 n-Prnnr;l l'renzcne 0 0.2 U 

108-86-1 Bromobenzene 0 0.2 U 

95-4 9-8 2 -Chl-orotoluene 0 0.2 U 

106-4 3-4 4-Chlorotoluene 0 0.2 U 

98-06-6 I ert -But rzl hen zene 0 0.2 U 

13s-98-8 spc-Rrrf rrl henzcne 0 0.2 U 

99-81 - 6 4-Tsonronrzl fol uene 0 0.2 U 

104-51-B n-Rrrf rrl henzpne 0 0.2 U 

r20-82-r L,1 -,) aA-Tri^l^l^ral-. 0 0.5 U-enzene
9r-20-3 N:nhf h: I enc 0 0.5 U 

81 -6I-6 1 2 ?-Tri ch I nrnl^rgp2gpg 0 0.5 UL' L' J 

Ronnrf ad i n rrn /T. /nnh\LUU frr FrY / ! \ yI-/p t 

VolatiJ-e Surrogate Recovery 

d4-I,2-Dlchloroethane 81.62 
d8-Tol,uene 98.8Z 
Bromofluorobenzene 93.62 
d4-1,2-Dichlorobenzene 98.0? 

2-a6 l nrnol- hrrl lT j 6',1atLrarv! vL Lrrl f v f rryls LrrsI is an acid labile compound and may not be recovered from an 
:ci d nraqorrrod q:mnl o 

FORM I 



firstfi8rz@
ORGANTCS ANAIYSIS DATA SHEET INCORPORATED
Vo]-ati].es by Purge & Trap cclMs-Method Sw8250C Sample ID: DW-04-071911
Paqe I of 2 SAI'IPLE 

Lab Sample fD: TE69B Rcnorf IrIo. TF.69-Tha Rnaina r'-nmnQC --^., --^..-dDY 
.Pr^f a-f l\l^rFh HA6l nd F r 6ldLIMS ID:11-15409 

Matrix: Water 425082 .3r1 
Data Refease Authorized' lf,N l)itA \:mnlad. l\l/lu/l 

Rennrf ed . O'l / ?1 / 11 U\ ) Date Received: 01 /19/IL 
I 

Instrument/Analyst: NT3/PKC Sample Amount: 10.0 mL 
Date Anal-yzed: 01 /20111 18:39 Purge Volume: 10.0 rnL 

CAS Nunber Analyte RL Result a 

1 4-81 -3 Chl-oromethane 0.5 < 0.5 U 
1 4-83-9 Bromomethane 1.0 < 1.0 u 
1 5-0I- 4 \/i nrrl f-l'rl nri do 0.2 < 0.2 u 
7 5-00-3 Chforoethane 0.2 < 0.2 u 
1 5-09-2 Mcl- hrrl cnp Ch lnni de 0.5 < 0.5 U 

61 - 64-r Acetone 5.0 < 5.0 u 
75-15-0 Carbon Disul-fide 0.2 < 0.2 u 
t 5-35- 4 

'l . 1 -Di nh l nrnei- hcpg 0.2 < 0.2 uL L 9LVLLL 

'75-34-3 I - '-lli r-h lnrncf h:pg 0.2 < 0.2 u 
156-60-s t- rAnq-l . 2-Di chl ^fOethene 0.2 < 0.2 uL L vL-ttLvt 

156-59-2 cis - 1, 2 -Dichloroethene 0.2 1.5 
67 -66-3 Chloroform 0.2 0.6 
r01 -06-2 1, 2-Dichloroethane 0.2 < 0.2 u 
78-93-3 2-Butanone 5.0 < 5.0 u 
7 1-55- 6 1, 1, 1-Trichloroethane 0.2 < 0.2 u 
56-23-5 Carbon Tetrachl-oride 0.2 < 0.2 u 
108-05-4 \/i nrr'l A^al- a1- a 1.0 < 1.0 u 
1tr,_)1-A Bromodi chl- orome t hane 0.2 < 0.2 u 
7B-87-5 1L'u?-nivL nhl aranrnn 0,2 < 0.2 u-y-,yane 
10 0 61- 01- 5 ci s- 1, 3-Dichloropropene 0.2 < 0.2 u 
7 9-01- 5 Trrchloroethene 0.2 3.2 
L24- 48-r Dibromochl- orome t hane 0.2 < 0.2 u 
7 9-00-5 L, t, 2-T r rchloroethane 0.2 < 0.2 u 
-1 1-/2_) Benzene 0.2 < 4.2 u 

L' J1-Dinhln u10061-02-6 t-rinc-l eLeL!!-ropropene 0.2 < 0.2 
110-75-8 )-Chl nrnci-hrrl rzinrrl of hor 1.0 < 1.0 u 
1 5-25-2 Bromoform 0.2 < 0.2 u 
108-10-1 4 -MethyI-2-Pentanone (MIBK) 5.0 < 5.0 u 
59I-1 8-6 2 -Hexanone 5.0 < 5.0 u 
L27 -L8-4 Tetrachloroethene o.2 4.8 
1 9-34-5 7, L, 2, 2-T eLr achloroethane 0.2 < 4.2 u 
108-88-3 Toluene 0.2 < 0.2 u 
108-90-7 Chlorobenzene 0.2 < 0.2 U 

100-41-4 E'f h rr I l-ron z on o 0.2 < 0.2 u 
r00- 42-5 S t yrene 0.2 < 0.2 u 
15-69-4 Tr i- chl oro f l- uorome thane 0.2 < 0.2 u 

FORM I 

http:Vo]-ati].es


Als:fi:eb@
ORGAI{TCS AT.IAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: DW-04-071911 
Page 2 of 2 SAI"IPLE 

Lab Sample ID: TE698 QC Report No: TE69-The Boeing Company
LIMS ID:11-15409 Project: North Boeing FreId 
Matrix: Water 025082 .3rr 
Date Anal yzed: 01 /2a/II 1B:39 

CAS Nurnber Analyte RL Result a 

16-13-L I,I,2-Trichloro-1,2,2-trifluoroe 0. 2 < 0.2 U 

11960I-23-I m,p-Xylene 0. 4 < 0.4 U 

95-4'7 -6 o-Xylene 0. 2 < 0.2 U 

95-50-1 1,2-Dichlorobenzene 0. 2 < 0.2 U 

541-73-1 1,3-Dichlorobenzene 0. 2 < 0.2 U 

I06-46-1 1,4-Dichlorobenzene 0. 2 < 4.2 U 

I0l -02-8 Acrolein 5. 0 < 5.0 U 

1 4-88-4 Methyl Iodide 1. 0 < 1.0 U 

1 4-96-4 Bromoethane 0. 2 < 4.2 U 

107-13-1 Acrylonitrile 1. 0 < 1.0 U 

563-58-6 I,1-DichJ-oropropene 0. 2 < 0.2 U 

1 4-95-3 Dibromomethane 0. 2 < 0.2 U 

630-20-6 I,L,L,2-Tetrachloroethane 0. 2 < 0.2 U 

96-12-8 I , 2-DIbromo- 3-chl-oropropane 0. 5 < 0.5 U 

96-L8-4 I,2,3-Trichloropropane 0. 5 < 0.5 U 

110-57-6 trans-1,4-Dj-chl-oro-2-butene 1. 0 < 1.0 U 

108-67-8 1,3, 5-Trimethylbenzene 0. 2 < 0.2 U 

95-63-6 I,2,A-Trimethylbenzene 0. 2 < 0.2 U 

87-68-3 Hexachlorobutadiene 0. 5 < 0.5 U 

106-93-4 Ethylene Dibromide 0. 2 < 0.2 U 

1 4-91-5 Bromochloromethane 0. 2 < 0.2 U 

594-20-1 2,2-Dichloropropane 0. 2 < 0.2 U 

I42-28-9 1,3-Dichloropropane 0. 2 < 0.2 U 

98-82-8 Isopropylbenzene 0. 2 < 0.2 U 

103-65-1 n-Propylbenzene 0. 2 < 0.2 U 

108-86-1 Bromobenzene 0. < 0.2 U 

95-4 9-8 2-Chl-orotoluene 0. 2 < 0.2 U 

106-43-4 4-Chlorotofuene 0. 2 < 0.2 U 

98-06-6 tert-Butyfbenzene 0. 2 < 0.2 U 

135-98-8 sec-Butylbenzene 0. 2 < 0.2 U 

99-81-6 4-Isopropyltoluene 0. 2 < 0.2 U 

104-51-B n-Butylbenzene 0. 2 < 0.2 U 

I20-82-I 1,2,4-Trich]orobenzene 0. 5 < 0.5 U 

9I-20-3 Naphthalene 0. 5 < 0.5 U 

81 -6I-6 I,2, 3-Trichforobenzene 0. 5 < 0.5 U 

Reported in pglL (ppb) 

Volatile Surrogate Recovery 

d4 - 1,, 2-Dichl-oroethane 88.0% 
d8-Tofuene 98.42 
Bromo ff uoroben zene 93.42 

aL' l arnl-. AA -1L, L?-niuLv'LL 99 .32-' --enzene 

ei- hcr l-abrle qrrq --,,?-ahl rzi nrrl is an acid compound --^ rLroy not be recovered from an^r^orhrr'l
:ci ri nro<arrrad <amnl a 

FORM I 



irs8fi8rb@
ORGA\TICS ANAIYSIS DATA SHEET INCORPORATED
Volatil-es by Purge & Trap GclMs-Method Sw8260C SampJ-e ID : NBF-DTS-PRETREAT-071911 
Paqe I of 2 SA}4PLE 

Lab Sample ID: TE69C QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15410 Pro j ecc : NorLh Boeing F j.el d 
Matrix: Water 025082.3rLi G\
Data Refease Authorized' \N\ Date Sampled: 01 /19/II 
Renortecl : O'1 /21/II --,/ Date Received: 01 /19/II 
Tnqt- rrrmonr /An:l r15l; NT3/PKC S:mnl a Amnrnt. 10.0 mL 
Date Anal-yzed:01 /20/17 19:06 Prrrcc \/n lrrme. 10. 0 mL 

CAS Number Analyte RL Result A 

1 / _41-a Chloromethane 0.5 0.5 U 

1 4-83-9 Bromomethane 1.0 1.0 U 

75-01 -4 Vinyl Chloride o.2 0.3 
75-00-3 Chl-oroethane 0.2 0.2 
75-O9-2 Methylene Chloride 0.5 o.7 
6'7 - 64-r Acetone 5.0 5.0 U 

75-15-0 Carbon Disulfide 0.2 0.2 U 

75-35-4 1 1 -niULVLLLnhl nrneth4ng 0.2 0.2 U 

7 5-34 -3 !,1 . 1+ -nivrvrrr chl nrncth:ne 0.2 0.2 U 

15 6- 60-5 I r:nq-1 . 2-Di ch l nroethene 0.2 0.2 U 

t56-59-2 cis- 1, 2 -Dichloroethene 0.2 L,4 
6't - 66-3 Chloroform 0.2 0.2 U 

ral -06-2 " t c chl 0.2 0.2 U 

LI + 

.?-l)j nrne1- h:ng L eLv'LL 

qn7B-93-3 2 -Butanone 5.0 U
-l -l 

1 I-55-6 1 -Tri ch I ornal[6;19 0.2 0.2 UL, LI L 

56-23-5 Carbon Tetrach"l-oride 0.2 .l') 
U 

108-05-4 \/i n\rl A^al-
^ta 1.0 1.0 U 

Bromodi ch l- o rome t hane 0.2 0.2 U 

78-87-5 1 ?-ni ch1 ornnrnn4ng 0.2 0.2 UL VLVLLL 

' c-1 nh10 0 61- 01- 5 ni 
' 

?-hi l nrn-- Jpropene 0.2 0.2 U 
'7 9-0I-6 Trichforoethene 0.2 0.2 U 

124- A8-r Dib r omo ch l- o r ome t hane 0.2 0.2 U 

7 9-00-5 I, I, 2-T r ichl-oroethane 4.2 0.2 U 

Benzene 0.2 4.2 U 

10061-02-6 trans- 1, 3-Dj-chloropropene 0.2 4.2 U 

110-75-8 hri I rri nrrl or ho r 1.0 1.0 Ut -Ch1 ^r^af 
1 5-25-2 Bromoform 0.2 4.2 U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 5.0 U 
qn591-78-6 2 -Hexanone 5.0 U 

I21 -r8-4 Te t rachl- oroe thene 0.2 0.2 U 

1 9-34-5 7 , I , 2 , 2-Tetr achl-oroethane 0.2 0.2 U 

108-88-3 Tol-uene 0.2 0.2 U 

108-90-7 Chl-orobenzene 0.2 0.2 U 

100-41-4 0.2 0.2 Utrf lrrrl han zana 

700- 42-5 Styrene 0.2 0.2 U 

1 5-69-4 T r i chl- oro f l- uoromethane 0.2 0.2 U 

FORM I 



AlsbfiSrb@
ORGA}.IICS ANA],YSIS DATA SHEET INCORPORATED
VolatiLes by Purge & Trap cc/Ms-Method Sw8250C Sample ID : NBF-DTS-PRETREAT-071911 
Page 2 of 2 SA}4PLE 

Lab Sample ID: TE69C uu KeporE r\o: r trby- rne boerng uompany
LIMS ID:11-15410 Prnioci- . lr]nr]-h Raoina F-ioldurr uvvrrrY 

Matrix: Water nrqna) ?1 1 

Defe Anal vzecl: O1 /20/ L1 19:06 

CAS Nunber Analyte RL Result A 

1 6-73-I 
I1960L-23- 1 
95-41 - 6 
95-50- 1 
541-73-1 
L06-46-'7 
I01-02-8 
1 4-88-4 
1 4-96-4 
107-13-1 
563-58- 6 
1 4-95-3 
630-20-6 
96-I2-B 
96- 1 8 - 4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
1 4-91 -5 
594-20-1 
I42-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
I06-43-4 
98-06-6 
135-98-8 
99-81 -6 
104-51-8 
I20-82-l 
9I-20-3 
87-61- 6 

I , I , 2 -T r ic h l- o r o - I , 2 , 2 - tr r f f u o r o e 
m, p-Xylene 
o-Xylene 
1, 2-Dj-chl-orobenzene
l-,3-Dichl-orobenzene 
1, 4-Dichl-orobenzene 
Acrofein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
7, 1-Dichloropropene 
Dibromomethane 
L,I,I,2-Tetrachloroethane 
1,2-Dibromo-3-chl-oropropane
I, 2, 3-Tr ichloropropane
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene
I,2,4-Trimethylbenzene
Hexachforobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane
1,3-Dichloropropane
Isopropylbenzene
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene
sec-Butylbenzene
4-Isopropyltoluene
n-Butylbenzene
L,2,4-Trichlorobenzene 
Naphthalene
L,2,3-Trichlorobenzene 

.2

.4

.2

.2

.2 

.2

.0

.0

.2

.0

.2

.2

.2 

.5 
q 

.0

.2

.2

.5

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2 

.2

.2

.2

.5

.5

.5 

< 0.2 u 
< 0.4 U 

< 0.2 u 
< 0.2 u 
< 0.2 u 
< 0.2 U 

< 5.0 u 
< 1.0 u 
< 0.2 u 
< 1.0 u 
< 0.2 u 
< 0.2 u 
< 4.2 u 
< 0.5 u 
. n q ll 

< 1.0 u 
< 0.2 u 
< 0.2 u 
< 0.5 u 
< 0.2 u 
< 0.2 u 
< 0.2 u 
< 0.2 u 
< Q.2 u 
< 0.2 u 
< 0.2 u 
< 0.2 u 
< 0.2 u 
< 4.2 U 

< 0.2 u 
< 0.2 u 
< 0.2 U 

< 0.5 u 
< 0.5 u 
< 0.5 u 

Reported in pglL (ppb) 

Volatile Surrogate Recovery 

d4 - I, 2 -Dichloroethane B6 .22 
d8 -Toluene 99.0% 
Bromo fluoroben z ene 93. 6? 
d4 - 1, 2-Dichf orobenzene 98.5? 

)-C]nl nraot- hrrl rri nrrl ol- hor is an acid fabile compound and may not be recovered from an 
:ni r'l nraqorrrad q:mnl a 

FORM I 



ANALYrICALZZAA
nesounies\7 

ORGANTCS ANALYSTS DATA SHEET INCORpORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: NBF-DTS-PREGAC-071911 
Page Iof 2 SAI'1PLE 

Lab Sample ID: TE69D QC Report No: TE69-The Boeing Company
LIMS ID: 11-15411 Project: North Boeing Field 
Matrix: Water 025082.3II 
Data Release Authorizedr\lq> Date Sampled: O'7/IT/IIt'Reported: a]/2I/II ) Date Received: Ol/I7/II 

Instrument/Analyst : NT3/PKC Samnle Amorrnf : -l 0.0 mL 
Date Analyzed: 01 /20/ 11 19:33 Prrroe Volrrme: 10.0 mL 

CAS Nunber Analyte RL Result A 

1 4-81 -3 Chloromethane 0.5 < 0.5 U 

1 4-83-9 Bromomethane 1.0 < 1.0 U 
?q-n1-/ 0.2 < 0.2 U 

75-00-3 Chl-oroethane 0.2 < 0.2 U 

1 5-09-2 Methrz-ene ehloride 0.5 < 0.5 U 

6t -64-I Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disulfide 0.2 < 0.2 U 

1 5-35- 4 T-1-nichlornel-hene 0.2 < 0.2 U 

1 5-34-3 1 - 1 -ni chl nrnefh:pg 0.2 < 0.2 U 

156-60-5 I renq-'i .2-D; nhl nS6glhgng 0.2 < 0.2 U 

Lt L vLvtr+ 

L' ULVLLLV 

L56-59-2 
' 

o.2 t.2cis- 1, 2 -Di-chloloethene 
6'7 -66-3 Chl-orof orm 0.2 < 0.2 U 

r01 -06-2 1 
I 
.2-ni ch1 nrncfheng 0.2 < 0.2 UL L uLv!tL 

78-93-3 2 -But anone 5.0 < 5.0 U 

1 I-55-6 'l .1 .1-Tri chl nrnel[6ng 0.2 < 0.2 U 

56-23-5 Carbon Tetrachloride 0.2 < 0.2 U 

108-05-4 \/i nr;l A^of ^f o 1.0 < 1.0 U 
1q-)1-A 

L' L' L 

Bromodi- ch I orome t hane 0.2 < 0.2 U 

78-87-5 1Lr- 2-ni nh l nrnnronane 0.2 < 0.2 U 

10 0 61- 01- 5 cis- 1, 3-Dj-chloropropene 0.2 < 0.2 U 

1 9-07-6 Tr i chl-oroet hene 0.2 < 0.2 U 

L24- 4B-r Dib r omo chl- o r ome t hane 0.2 < 0.2 U 

7 9-00-5 I , I , 2-Tr ichl-oroethane 0.2 < 0.2 U 

1 I-43-2 Benzene 0.2 < 0.2 U 

10061-02-6 L, J vLeLLLrropropene 0.2 < 0.2 Ul- r:nc-1 ?-l-.)i nhl n 

110-75-8 2-Ch) nrnothrrl rzi nrr'l ol- hor 1.0 < 1.0 U 

1 5-25-2 Bromoform 0.2 < 0.2 U 

108-10-1 4-Methvl_'- *^'J -2-Pentanone (MIBK) 5.0' < 5.0 U 

591-78-6 2-Hexanone 5.0 < 5.0 U 

I21 -78-4 Tet rachf oroethene 0.2 < 0.2 U 
fo-?/1-q. I, I, 2, 2-Tetrachloroethane 0.2 < 0.2 U 

08-88-3 Toluene 0.2 < 0.2 U
 

0B-90-7 Chlorobenzene 0.2 < 0.2 U
 

00-41-4 I'1- hrr'l hanzana 0.2 < 0,2 U
 

00- 42-5 Styrene 0.2 < 4.2 U
 

1 5-69-4 Trichloro f l-uoromethane 0.2 < 0.2 U
 

FORM I 



Arstfisrb@
ORGANICS AI{ALYSIS DATA SHEET INCORPORATED
Volatrles by Purge & Trap GClMS-Method SW8260C Sample ID : NBF-DTS-PREGAC-071911 
Paqe 2 of 2 SA}'IPLE 

Lab Sample ID: TE69D QC Report No: TE69-The Boerng Company 
LIMS ID:11-15411 Project: North Boeing FieId 
Matrix: Water 025082 .3rr 
Date Analyzed: 01 /20/ 11 19:33 

CAS Nunber Analyte RL Result O 

7 6-13-1 I,7,2-Trtchloro-1 ,2,2-trtfluoroe 2 < 0.2 UO . 

I196AL-23- 1 m, p-Xylene 0. 4 < 0.4 U 

95-41- 6 o-Xylene 0. 2 < 0.2 U 

95-50-1 1,2-Drchlorobenzene 0. 2 < 4.2 U 

541-73-1 1,3-Dichl-orobenzene 0. 2 < 4.2 U 

106-46-1 1,4-Dichlorobenzene 0. 2 < 4.2 U 

I01-02-B Acrolein 5. 0 < 5.0 U 
'l 4-88-4 Methyl Iodide 1. 0 < 1.0 U 

1 4-96-4 Bromoethane 0. 2 < 0.2 U 

107-13-1 Acrylonitrile 1. 0 < 1.0 U 

563-58-6 1, l-Dichloropropene 0. 2 < 0.2 U 

1 4-95-3 Dibromomethane 0. 2 < 0.2 U 

630-20-6 L, I, I,2-Tetrachloroethane 0 . 2 < 4.2 U 

96-L2-B I,2-Dibromo-3-chloropropane 0 . 5 < 0.5 U 

96-18-4 !,2, 3-Trichloropropane 0 . 5 < 0.5 U 

110-57-6 trans-1, 4-Dichloro-2-butene 1. 0 < 1.0 U 

108-67-8 1, 3, 5-Trimethylbenzene 0. 2 < 0.2 U 

95-63-6 I,2, 4 -Trrmethylbenzene 0. 2 < 0.2 U 

87-68-3 Hexachl-orobutadiene 0. 5 < 0.5 U 

106-93-4 Ethylene Di-bromide 0. 2 < 0.2 U 

1 4-91-5 Bromochloromethane 0. 2 < 0.2 U 

594-20-1 2,2-Dichloropropane 0. 2 < 0.2 U 

142-28-9 1,3-Dichforopropane 0. 2 < 0.2 U 

98-82-8 Isopropylbenzene 0. 2 < 0.2 U 

103-65-1 n-Propylbenzene 0. 2 < 0.2 U 

108-86-1 Bromobenzene 0. 2 < 4.2 U 

95-49-e 2-Chlorotoluene 0. 2 < 4.2 U 

106-43-4 4-Chl-orotoluene 0. 2 < 0.2 U 

98-06-6 tert-Butyfbenzene 0. 2 < 0.2 U 

135-98-8 sec-ButyJ-benzene 0. 2 < 0.2 U 

99-8'7-6 4-Isopropyltoluene 0. 2 < 0,2 U 

104-51-8 n-Butylbenzene 0. 2 < 0.2 U 

I2A-82-I L,2, A-Trichforobenzene 0. 5 < 0.5 U 

9I-20-3 Naphthalene 0. 5 < 0.5 U 

81 -6I-6 I,2,3-Trichlorobenzene 0 . 5 < 0.5 U 

Reported in p9lL (ppb) 

Volatile Surrogate Recovery 

d4 - 1, 2 -Dichloroethane 88.22 
d8 -Toluene 99.22 
Bromof l-uorobenzene 94 .32 
d4 -1, 2-Dichlorobenzene 98.1? 

rnn n.\, h^lL2-ahlv.tLvLvsulrYtvrrIJ!surrslArA6f hrrl rri nrr'l of l'rar i q :n :e i fl 1:hi I a nnmnnrrnAUvIL(}JvulIu allu rttoy rlvu be recovered from anuu!u !qvIfs 
ae i rl nreqorrzod q:mnl o 

FORM I 



ANALYTICAL IAREsdifi;;;v
oReANrcs Ar\tALYsrs DATA SHEET tNcoRpoRATED
Volatiles by Purge & Trap GClMS-Method SW8250C Sample ID: DW-08-071911 
Page Lof 2 SAI"IPLE 

Lab Sample ID: TE69E QC Report No: TE69-The Boei-ng Company 
LIMS ID:. II-I54I2 Project: North Boeing Fi-eld 
Matri-x: Water 025082.311 
Data Release Authorj-zedr \10\ Date Sampled: O1 /IT/II
Reported: 01 /2I/II v\,/ Date Received: 01 /I9/1-I 

Instrument/AnaIyst : NT3/PKC Samnle Amorrnf : lO.0 mL 
Date Analyzed: 01/20/11 20:00 Drrrne \/nl rrme' 1 0. O mL 

CAS Number 

1 4-81 -3 
"7 4-83-9 
1q_n1-A 

7 5-00-3 
75-09-2 
61 - 64-r 
75-15-0 

75-34-3 
1s6-60-s 
156-59-2 
61 -66-3 
r01 -06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
15-2'7 -4 
1 8-81 -5 
10 0 61- 01- 5 
7 9-0L-6 
L24-48-r 
7 9-00-5 
1 I- 43-2 
10061-02-6 
110-75-8 
1 5-25-2 
108-10-1 
591-78-6 
L27 -L8-4 
1 9-34-5 
108-88-3 
108-90-7 
100-4 1-4 
r00- 42-5 
15-69-4 

Analyte RL 

Chloromethane 0.5
 
Bromomethane 1.0
 
\/r n\, | | h I drr da 0.2 
Chloroethane 0.2 
Methylene Chloride 0.5 
Acetone 5.0 
Carbon Disulfide 0.2 
1 nh 1 nrno1. haplg L, I ULVLLLI -ni 0.2 
1 . T -ni r-hl nrnef hene 0.2rt L vLvLtL 

r r^n q- 1 . 2 -n; r-h I oroethene 0.2 
cis - 1, 2 -Dichloroethene o.2 
Chforoform 0.2 
1 2-ni nh I nrncfh:pg 0.2L L vLvrLLt 

2 -But anone 5.0 
1, 1, 1-Trichloroethane 0.2 
Carbon Tetrachloride 0.2 
\/i nr;l A-al- al- o 1.0 
Bromodichloromethane 0.2 
1.?-n;,-hlnronronane 0.2 
cl s - 1 , 3 - Di chloropropene 0.2 
Trichloroethene o.2 
Dibromochl orome thane 0.2 
L, I, 2-T r ichloroethane 0.2 
Benzene 0.2 
f rtnc-1 ?-Di nhl n 0.2LtJ uL-..*-ropropene 
)-eh]orne'|- hrrl rzinrrl orhor 1.0vv Lrrf 

Bromoform 0.2 
4-Methyl-2-Pencanone (MIBK) 5.0 
2-Hexanone 5.0 
Tetrachloroethene o.2 
L, I, 2, 2-Tetrachforoethane 0.2 
Toluene 0.2 
Chlorobenzene 0.2 
F thrrl hanzonc 0.2 
Styrene 0.2 
Tri chloro f f uoromethane 0.2 

Result 

0.5 u
1.0 u
0.2 u
0.2 u 
0.9
5.0 u
0.2 u
0.2 u
0.2 u
0.2 u 
0.5
0.2 u
0.2 u
5.0 u
0.2 u
0.2 u
1.0 u
0.2 u
0.2 u
0.2 u 
L.4
0.2 u
0.2 u
0.2 u
0.2 u
1.0 u
0.2 u
5.0 u
5.0 u 

18
0.2 u
0.2 u
0.2 u
0.2 u
0.2 u
0.2 u 

FORM I 



Als:fi:tb@
ORC,ANICS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method sw8250c Sample ID: DVI-08-071911 
Page 2 of 2 SAI"IPLE 

Lab Sample ID: TE69E OC Rannrl- Nln. TE69-The Boeing Company 
LIMS IDt L7-L54I2 Prai ocj- Itlnrrh Roci nn F i a]61. 

Matrix: Water 025082.311
l^f c Anelvzec): O1 /20/LI 20:00 

CAS Nunber 

1 6-L3-r 
r1 960r-23-7 
95-41-6 
9s-50-l_ 
541-73-1 
r06- 46-'7 
r01 -02-8 
1 4-88- 4 

1 4-96-4 
107-13-1 
s63-58-6 
1 4-95-3 
630-20- 6 

96-12-8 
96-r8- 4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
1 4-91 -5 
594-20-1 
L42-28-9 
98-82-8 
103-65-1 
108-B 6-1 
9s-4 9-8 
106-43-4 
98-06-6 
135-98-8 
99-8'7 -6 
104-51-8 
120-82-7 
91"-20-3 
8"7 -6I-6 

Arralyte RL 

I, 7., 2-Trich.Ioro-1, 2, 2-trrfluoroe 0 
m, p-Xylene 0 
o-Xyl-ene 0 
1 

| 
. 2 -Di ch I orolren zgng 0L u+vtt+ 

-'l . 3-Di ch I orohen zgng 0 
1,4-Dichlorobenzene 0 
Acrolein 5 
Mc1-hr;l Tori i rie 1 

Bromoethane 0 
Ar:rvlonitrile 1 

1, 1-Dichloropropene 0 

Di-bromomethane 0 

L,7-,7-,2-Tetrachl-oroethane 0
'1.2-nihrnmn-3-r-hl^r.rnrnn:nF 
Lr vLvL 0 
1 

-
) ?-Tri nh l nrnn 0-rropanetrans-1 . 4-Di chloro-2-butene 1 

1- 3- 5-Tri mef hrr'l henzene 0L' J' J 

!,2,A-Trimethylbenzene 0 

Hexachforobutadlene 0 
F.f hrz j ono Di hrnmi 6[9 0 

Bromochloromethane 0 
) .2-D; ehl oronronang 0 
1 ?-ni nhl nrnnrnn4ngL J uLvltl 0t 

Tsonrnnrrl henzene 0 
n-Fronrrl l-rpnzpnc 0 
Bromobenzene 0 
2-Chforotofuene 0 
4 -Chl-orotof uene 0 
f Arf -Rrrf rrl hcnzeng 0 
ser.-Rrrf rrl benzene 0 
4-Tsooroovl toluene 0 
n-Rrrtrrlhenzenc 0 
1 '> aA -av; ^h r ^-^henzene 0Lr 4, 
\.-^LrL^ll\dPllLllolgrrg ^-^ 0 

L,2,3-Trichlorobenzene 0 

Reported in pglL (ppb) 

Volatile Surrogate Recovery 

d4-1,2-Dichforoethane 87.8% 
d8-Tofuene 91 .'1et 
Bromofluorobenzene 94.9% 
d4-1,2-Dichl-orobenzene 9'7.0% 

Result A 

2U 
4U 
2U 
2U 
2U 
2U 
OU 
OU 
2U 
OU 
2U 
2U 
2U 
5U 
5U 
OU 
ZU 
2U 
5U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
5U 
5U 
5U 

2-e.hloroethvlvinrr'l cfhcli s :n er-id I:hiIc cnmnnrrnd:nd merr nof he feCOVeI.ed ffOm anvvurr)/ 

acid preserved sampl-e. 

FORM I 

http:feCOVeI.ed


irsbfi8rb@
ORGANICS AT{ATYSTS DATA SHEET INCORPORATED
Volatiles by Purge & Trap eclMs-Method sw8260c Sample ID: DW-07-071911 
Page 1 of 2 SAI,IPLE 

Lab Sample ID: TE69F QC Report No: TE69-The Boeing Company
LIMS ID: 11-15413 Prnioat- . \lnrf h Rnoi na E i ol rluvvrrrY 

Matrj-x: Water rliA 025082 .3II 
Da ta Rel-ease Authori zedr V I Date Sampled: 01 /L9/II)/Reporced: 01 /2I/II Date Received: 01 /19/II 

Instrument,/Analyst : NT3/PKC S:mnl p Amnnnf' 10.0 mL 
Date Anal yzed: 01 / 20 / LL 20 :2'7 Prr rce \/o l rrmo . 10 . O mL 

CAS Nunber 

1 4-81 -3 
1 4-83-9 
?q-n1-,4 

75-00-3 
1 5-09-2 
61 - 64-I 
75-15-0 
7 5-35-4 
75-34-3 
156-60-5 
L56-59-2 
67-66-3 
L01 -06-2 
7B-93-3 
71-55-6 
56-23-5 
108-05-4 
'1 tr,-t1-A 

7B-87-5 
10 0 61- 01- 5 
1 9-0L-6 
124- 48-r 
7 9-00-5 
11_AA_) 

r006r-02-6 
110-75-8 
1 5-25-2 
108-10-1 
591-78-6 
I21 -I8-4 
1 9-34-5 
108-88-3 
108-90-7 
100-41-4 
r00- 42-5 
15-69-4 

Analyte 

Chloromethane 
Bromomethane 
\/i nr; l l-h I nri do 

Chforoethane 
Vef hrzl ene Ch I ori cle 
Acetone 
Carbon Disulfide 
1 . T -ni nh1 nrncfhqngL' L VLVLLL 

1,1-Dichloroethane 
tr:ns-'l .2-ni r-hl orqglhgng 
cis- 1, 2 -Dichloroethene 
Chloroform 
1, 2-Dichforoethane 
2 - But anone 
1, 1, 1-Trichl-oroethane 
Carbon Tetrachloride 
\/i nrzl A^ai- rl- a 

Bromodi ch-I orome thane 
'] aL' I n-n^-arr, L-urvrrLuruprupane
ni c-1 ?-ni nhl nrn 

-ni 

t r e+ettLv-uprOpene
Trichloroethene 
Dibromochloromethane 
I, I, 2-T r ich.Loroethane 
Benzene 
t-r:nc-'1 ?-l-.)i nhl aL, J eLvLLLvrOprOpene 
?-.]n1n r^af hrr-l rzi nrr'l ol- hor 

Bromoform
 
4-Methvl -2-Penfanone (MIBK)
'_- ""J 

2 

_ 

-Hexanone 
Tetrachforoethene 
I, I, 2, 2-T etr achloroethane 
Toluene 
Chlorobenzene 
F.'l- hrrl hon zono 
Styrene 
Tr i chI oro ffuorome thane 

RL 

0.5 
1.0 
0.2 
0.2 
0.5 
5.0 
0.2 
0.2 
0.2 
0.2 
o.2 
o.2 
4.2 
5.0 
0.2 
0.2 
1.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
1.0 
0.2 
5.0 
qn 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

Result a 

0.5 U 

1.0 U 

0.2 U 

0.2 U 

0.5 U 

5.0 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.5 
1.3 
4.2 U 

5.0 U 
n2 U 

0.2 U 

1.0 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

4.2 U 

0.2 U 

0.2 U 

0.2 U 

1.0 U 

0.2 U 

5.0 U 

5.0 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

FORM I 



fiusbH:rb@
ORGAI{ICS AT{ALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap cclMs-Method Sw8260C Sample ID: DW-07-071911 
Page 2 of 2 SAI.,IPLE 

Lab SampJ-e ID: TE69F Of- Rannrt NIn. TF 6Q-Tha F.nai nny f-n-Jmpany
LIMS ID: 11-15413 Drni ont- . Nl^rt h Roe i nn tr'i c I rl 
Matrix: Water 025082 .3tr 
I-r:f A An: l rrzarl' n] /20/17 20:21 

CAS Nunber 

76-13-1 
r1 960r-23-r 
95-41-6 
95-50-1 
541-73-1 
L0 6- 46-1 
r01 -02-8 
1 4-88-4 
1 4-96-4 
107-13-1 
s63-58-6 
1 4-95-3 
630-20- 6 

96-12-B 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
1 4-9'7 -5 
594-20-'7 
r42-28-9 
98-82-8 
103-65-1 
108-86-1 
95-4 9-B 
I0 6- 43- 4 

98-06-6 
135-98-8 
99-81 -6 
104-51-8 
L20-82-L 
9r-20-3 
81-6L-6 

Analyte RL 
'I 1 )-'lri nhlnra-1 ) )-f ri Flrrnrno 0.2LtLt- !r-t

m n-Yrrl ana 0.4 
n-Yrzl ono 0.2 
1 .2-li ehl nrohen-ene 4.2 
1, 3-Dichlorobenzene 0.2 
'l .4-Di r:hl o-obenzene 0.2 
Acrofein 5.0 

1.0 
Bromoethane 0.2 
Acrrzl^nij- ri IF 1.0 
1 ch 1 nrnnrnngng 0.2L' ULVTLL
 

' 


1 -ni 
Di-bromomethane 0.2 
1 . 1 . 1 -?-Tcrrechl oroethane 0.2L' L' LI1 

1 
-
2-ni Lrrnmn-?-nhl nrnnrAnrno 0.5Lr vLeL 

1 ) ?-'l"ri nh l nran- _rropane 0.5 
fr^ns-l . 4-ni r-hl oro-2-bucene 1.0 
'I . 3. 5-Tri mef hrzr henzene 4.2L' JI ! 

I, 2, 4-Trimethylbenzene 0.2 
Hexachf orobut adi- ene 0.5 
F.thr;l ene fti hrnmi de 0.2 
Bromochloromethane 0.2 
1,? 2 -n;eLv!tL nh 1 nrnnrnngllg 0.2 
1 

-

?-ni al., I a*nnranl-, J-ururraur uIJr upane 0.2 
T cnnrnnrrl l'ron zana 0.2 
n-Drnnrrl hanzona 0.2 
Bromobenzene 0.2 
2 -Chlorot oluene 4.2 
4 -Chforotoluene 0.2 
r e rf -Rrr I rrl l'ren zene 4.2 
qan-Rrrtrrl hanzane 0.2 
4-Tsonronvl tol nene 0.2 
n-Rrri-rr'l l-ranzano 0.2 
1 ) ah'l!, L' At -'F'-i ^r^1.\ 0.5--enzene
\r-Y1LtsL-lr\aPrrLrrarcrrs ̂ ^^ 0.5 

0.5L, Lt J 

Reported in y:.9/L tppb) 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 86.62 
d8-Toluene 98.1% 
Bromofluorobenzene 93.12 
AA_1 r-nj 

!, uLvtLLvLvpL ^l^r^f^I.\enzene 91 .4e" 

Result A 

2U 
4U 
2U 
2U 
2U 
ZU 
OU 
OU 
2U 
OU 
2U 
2U 
2U 
5U 
5U 
OU 
2U 
2U 
5U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
5U 
5U 
5U 

)_a'hl nrnat-hrrl r|i nr,l afFrnrz 9.lf vrusLrrla v arrylgLllYr is an acid l-abile compound and may not be recovered from an 
rni r_l nra<arrza6| q-*^1^ourv rdrttPfv.lJrsJE!veu 

FORM I 



Alsbfi8ti@
ORGAI\TICS A}IAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8250C Samp1e ID: Dll-10-0?1911 
Paqe I of 2 SAIVIPLE 

Lab Sample ID: TE69c QC Report No: TE69-The Boeing Company 
LIMS ID:11-15414 Project: North Boeing FreId 
Matrix: Water 025082.311 
Data Release Authorized, \Sl Date Sampled: 01 /19/II
Reported:- 01 /27/Ll Date Received: 01 /19/LI 

Tnsf rrrmenf /Anal vsL: NT3/PKC S:nnlF Amnrnr. l0.O mL 
Date Anal-yzed: 01 / 20 / II 20 :54 Purge Vol-ume: 10.O mL 

CAS Nunber Analyte RL Resul-t Y 

1 4-81 -3 Chl-oromethane 0.5 oq U 

1 4-83-9 Bromomethane 1.0 1.0 U 

75-01-4 \/i nrrl f-hl nri r]a 0.2 0.2 U 

75-00-3 Chforoethane 0.2 0.2 U 

1 5-09-2 Mcf hrzl ene Chl nri dq 0.5 nq U 

67 -64-I Acetone 5.0 5.0 a 
75-15-0 Carbon Disul,fide 0.2 0.2 U 
?q,_?tr,_/ 1,1-Dichloroethene 4.2 0.2 U 

75-34-3 'I . I -Dr r-h I nroer h:69 4.2 0.2 U 

156-60-5 rrenq-1 . 2-ni r-hl nroethene 0.2 0.2 U 

t56-59-2 ci s-"1 t 2-l-tichluLvLrLvLv nraqll-lqng 0.2 4.2 UL 

67 -56-3 Chloroform o.2 L2 
I0'7 -06-2 1 . 

-
2-ni chl nrnerhang 0.2 0.2 U 

78-93-3 2-Butanone 5.0 5.0 U 

71-55-6 1, 1, 1-Trichl-oroethane 0.2 0.2 U 

56-23-5 Carbon Tetrachloride 0.2 0.2 U 

108-05-4 \/i nrr'l A-al- :l- a 1.0 1.0 U 

75-27 -4 Bromodichloromethane o.2 0.2 
78-87-5 1 . 2-ni chl nrnnrnnane 0.2 0.2 U 

10 0 61- 01- 5 , J eLeL-Lv_-propene 4.2 4.2 U 

Lf v+v"L 

nic-'1 ?-ninhlnrn 

1 9-0I- 6 Tri chloroethene 4.2 0.2 U 

124- 48-I Dibromo chl oromethane 0.2 0.2 U 

7 9-00-5 'I '1 
-
)-Tri chl ornelhSng 0.2 0.2 U!, Lr 

1 L- 43-2 Benzene 0.2 0.2 U 

10061-02-6 0.2 0.2 Ut- ran <- l ?-l-ti al-r l n-ropropene
110-75-8 ?-Chl nrnol- urrfhru I rzi nrrl ai- har 1.0f w 1.0 U 

1 5-25-2 Bromoform 0.2 0.2 U 

108-10-1 4-Methyl-2-Pentanone (MIBI() 5.0 5.0 U 
qn591-78-6 2-Hexanone 5.0 U 

I21 -I8- 4 Te t rachl- oroet hene 0.2 0.2 U 

1 9-34-5 L, I, 2, 2-T eLr achloroethane 0.2 4.2 U 

108-BB-3 Toluene 0.2 4.2 U 

108-90-7 Chlorobenzene 0.2 4.2 U 

100-41-4 F l- hrrl l-ronzono 0.2 4.2 U 

r0a- 42-5 S t yrene 0.2 0.2 U 

15-69-4 Tri chloro f luoromethane 0.2 0.2 U 

FORM I 



*xs:fi8?b@
ORC,ANICS AI{ALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS-Method sw82 50c Sample ID: DW-10-071911 
Pase 2 of 2 SAMPLE 

Lab SampJ-e ID: TE69G	 A/- Qannrt lrln. TE69-The Boeinq Company 
LIMS ID:11-154I4 Proj ect : No.fh RocI nn F i eICI 
Matri-x: Water 025082 .3LI 
l:fe An:lrtzed,t 01 /20/ LI 20:54 

CAS Nunber	 Analyte 

7 6-13-1	 I , ! , 2-Trichforo- I, 2, 2-tr ifluoroe 
r1 9607-23-r	 m n-Yr;l ono 
95-41-6	 n-Xrr'l ono 
95-50-1	 1 2-ni chl nrnhanzgngL L ULgILL 

'541-73-1	 1 ?-ni ehl nrol-.onzgng L J ULVLLL 

'L06- 46-t I . 4-Di ch l orohenzene 
107-02-B Acrol-ein 
1 4-88-4	 Maf hrrl Tndi r]a 

1 4-96- 4	 Bromoethane 
107-13-1 lnrrzl i l- ri l6 

563-58-6 1 1 -ni 
^n 

ch1 nrnnrnngngLt t uLvtLL

-t4-95-3 Dibromomethane 
630-20-6 Lt1 - 1Lt -'1Lt . 2-Tetr:r-hl4 oroethane 

1 t-ni !.-^-^-?-^l-'l n-^^ra^rna96-12-8 L , a uLpL vrrLv J 9f rf vr vIJ! vPqrrg 

96-18- 4 1 ) ?-.Fri 
^hl ^r^^L' -f J 'r-ropane

110-57-6 ir^nq- l . 4-Di r-h loro-2-butene 
108-67-8 T . ?. 5-Trimefhrzl henzene+t Jt r 

9s-53-6	 1 . ? . 4-Trimethvlhenzene 
87-68-3	 Hexa chl o robut adi ene 
106-93-4	 F.f hrzl enp Di h-nmi de 
1 A -O1 _tr,	 Bromochl orome t hane 

, ,-ni59 4-20-1	 a , z- u Lêl-'trr ur upr upane I ^-nn-nn
'II42-28-9 . 3-ni chl nrnnrnnane L' J VLVLLL 

98-82-8	 T <nnrnnrr-l han zana 

103-65-1	 n-Prnnrrl hanzana 

108-86-1	 Bromobenzene 
9s- 49-8	 2-Chforotoluene 
106-43-4	 4 -Chl-orotoluene 
9B-06-6	 1- crt -Rrrrr;l hcnzeng 
135-98-8 can-Rrr'l. rrl honzono 
99-81 -6 4-Tsonronrr'l f ol rrene 
104-51-8 n - Rr r I rz l l.ran z an a 

1 ) A-T-i^l-,la-al-'r20-82-r	 L, Lr 1 --enzene
97-20-3	 Ir]anhJ- h: I ono 

1 2 ch I nrnhrgn2gplg '1-"tri 
!r J81 -61-6 -, 

RePorted in Pg,/L (PPb) 

Vol-atile Surrogate Recovery 

d4-1,2-Dichforoethane 88.1% 
d8-Toluene 98.0% 
Bromofluorobenzene 93.8% 
d4-1,2-Drchl-orobenzene 91.62 

2-cl-'nrrlefvu hvlf rri nrzl crher an l:hi f .rlmnr.ln-!uvr'Lvvullu olruurr) v f rr) I q ar-i d I cL ^-! 
acid preserved sampfe. 

RL 

0 
0 
0 
0 
0 
0 

5 

1 

0 
1 

0 
0 
0 
0 
0 
1 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

rLray--" 

Result A 

<0 2U
<0 4U
<0 2U
<0 2U
<0 2U
<0 2U
<5 OU 

OU
<0 2U
<1 OU
<0 2U
<0 2U
<0 2U
<0 5U
<0 5U
<1 OU
<0 2U
<0 2U
<0 5U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 2U
<0 5U
<0 5U
<0 5U 

llv-^*u Lbe recovered f rom an 

FORM I 



ORGAI.IICS ANAIYSIS DATA SHEET 
Volatiles by Purge & Trap GClMS-Metbod sw8260c Sample ID: Trip Blanks 
Page I of 2 SAI"IPLE 

f)/- Pannri- \ln. 6Q-Tho P.noi nn l-nrLab Samp1e ID: TE69H rrvyvr 'lFvv Y --mpany
Drniant- NInrt- Rnai olLIMS ID:11-15415 . h nn I'i rl 

Matri x: Water 025082 .31"r . .-\
Data Rel-ease Authorizedr V{ \ Date Sampled: 01 /19/II
Reported:. 01 /2I/II r Date Received: 01 /19/II 

Instrument/Analyst : NT3/PKC Samnle Amorrnf : 10.O mL 
Date AnaI yzed: 0"7 / 20 / II 11 : 5 6 Dr)rcrp Vol'rme: 10. O mL 

CAS Nunber Analyte RL Result O 

1 4-81 -3 Chloromethane 0.5 < 0.5 u 
1 4-83-9 Bromomethane 1.0 < 1.0 u 
1 5-0I-4 0.2 < 0.2 u\/rn\rt I ntArtda 

7s-00-3 Chloroethane 0.2 < 0.2 u 
1 5-09-2 Mef hrzl ene Ch lori de 0.5 < 0.5 u 
61-64-I Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disulfide 0.2 < 0.2 u 
75-35-4 'I 1-nichlnrnorhopg < 0.2L, L VLVLLL 0.2 u 
75-34-3 1 . 'l -Di r-h I ornerh:ne 0.2 < 0.2 u 
1s6-60-5 f r:nq- r,l . 2-niv!vrr+vch l ofoethene 0.2 < 0.2 u -

L56-59-2 cis- 1, 2-Dichloroethene 0.2 < 0.2 u 
61 - 66-3 Chforoform 0.2 < 0.2 u 
t01 -06-2 1 2-ni ehl nrnel-h:ng 0.2 < 0.2 uL vLvll 

-

'
78-93-3 2-Butanone 5.0 < 5.0 u 

'I71-55-6 _ 1 . 1 -Tri r-hl oroethane 0.2 < 0.2 uL' L' L 

56-23-5 Carbon Tetrachforide 0.2 < 0.2 u 
108-05-4 \/i nrr'l Acc1- al- o 1.0 < 1.0 u 
1tr,_41-A Bromodichloromethane 0.2 < 0.2 u 
78-87-5 L, - u!vLtL v!vy!vP 0.2 < 0.2 u1 ?-ni chl nrnnrnn6plg 
10 0 61- 01- 5 c-1 nhl --;ProPene 0.2 < 0.2 uai ?-Fli nrn

1 9-0I- 6 Trichloroethene 0.2 < 0.2 u 
12 4- 48 -r Dibromo chl orome t hane 0.2 < 0.2 u 
7 9-00-5 1 . L'1 . 2 -Trichl nrnethane 0.2 < 0.2 uL' U 

1 L- 43-2 Benzene 0.2 < 0.2 u 
10061-02-6 trans- 1, 3-Dichf oropropene 0.2 < 0.2 u 
110-75-B 2-ahl nrnoj- hrr'l rri nrr'l erher 1.0 < 1.0 u 
1 5-25-2 Bromoform 0.2 < 0.2 u 
108-10-1 4-MethyI-2-Pentanone (MIBK) 5.0 < 5.0 u 
591-78-6 2-Hexanone 5.0 < 5.0 u 
I21 -18-4 Tet rachf oroet hene 0.2 < 0.2 u 
1 9-34-5 I, l, 2, 2-T etr achloroethane 0.2 < 0.2 u 
108-88-3 Toluene 0.2 < 0.2 u 
108-90-7 Chlorobenzene 0.2 < 0.2 u 
100-41-4 E-j- hrrl han zana 0.2 < 0.2 u 
ro0-42-5 St yrene 0.2 < 4.2 u 
15-69-4 Tri chl- oro f I uorome thane 0.2 < 4.2 u 

A!s:n:tb@ 
INCORPORATED 

FORM I 



ORGANICS AI.IAIYSIS DATA SHEET 
VolatiLes by Purge & Trap GClMS-Method SW8250C Sanple fD: Trip Blanks 
Pase 2 of 2 SAI"IPLE 

Lab Sample ID: TE69H	 QC Report No: TE69-The Boeing Company
LIMS ID: 11-15415	 Project: North Boeing FreId 
Matrix: Water 025082 .3rL 
Date Anal- yzed: 01 / 20 / II 11 : 5 6 

CAS Number 	 Analyte RL Result O 

1 6-L3-r	 1 1 ?-'l'ri nh"l nra-1 Lt ) U-r ri f I rrnrno < 0.2 uv 0 
11 960r-23-I m n-Yrrl ona 

-r -
0 < 0.4 U 

95-41-6	 n-Yrr'l 0 < 0.2 uano 

95-s0-1 'I .2-ni chl nrnl-rcnzgng < 0.2L vLvrrL 0	 u -
'541-73-1 'I . i-ni ch I nrnl-rcn zgng 0 < 0.2 u 

r0 6- 4 6-1 1 .4-Dichl orolrenzgng 0 < 0.2 u 
I0'7 -02-8 Acrol-ein 5 < 5.0 U 

1 4-88-4 Met- hrrl Tndi r]o 1 < 1.0 u 
1 4-96-4 Bromoethane 0 < 0.2 u 
107-13-1 Acrrrl i I ri I o < 1.01	 u^n 

1-nis63-s8-6	 !1 t r- u! Lrr+Urnl-, 1nrnnrnn upL ulJene 0 < 0.2 u 
Dibromomethane 0 < 4.2 u 

630-20- 6 
'I .1. l .2-Ter r:nhtoroethane 0 < 0.2 u 

96-L2-8 'I ?-ni l'rrnmn-3-chl 0 < 0.5 u 
L' L' L' L 

L, L vLvL ^r^nr^nana
1 ) ?-Triahlnran 

110-57-6 frens-1 .4-Di r-h l nro-2-butene 1 < 1.0 u 
108-67-8 1 . 3. 5-Tri mpfhrrl henzene 0 < 0.2 u 

96-L8- 4	 !, L, )- rrfurrrurupfOpdD€ 0 < 0.5 u 

L' J' J 

9s-63-6 1 .2 . 4 -Tri mef hrrl henzene 0 < 0.2 u 
87-68-3 Hexachl orobut adi ene 0 < 0.5 u 
106-93-4 F.thrr'l one f)i l-r-nmi de 0 < 0.2 u 
14-91-5 Bromochl orome t hane 0 < 0.2 u 
594-20-1 2 -?-n: nhl nrnnrnn4ng 0 < 0.2 u 
L42-28-9 'I - 3-nr ch l nronrnnane 0 < 0.2 u 
98-82-8 T canrnnr;l l_ranzona 0 < 0.2 u 
103-65-1 0 < 0.2 un-Drnnrrl l-ranzana 

108-86-1 Bromobenzene 0 < 0.2 u 
95-4 9-8 2-Chforotoluene 0 < 0.2 u 
r0 6- 43- 4 4 -Chl-orotoluene 0 < 0.2 u 
98-06-6 f ert-Rr'rf vlhenzeng 0 < 0.2 u 
135-98-8 <ac-Rrriru I honzona 0 < 0.2 u 
99-81 -6 4-Tsonrnnrrl tol rrene 0 < 0.2 u 
104-51-8 n-F.r1f r;l l-ranzana < 0.20	 u 
L20-82-r I I Z, q- t racntorooenzene 0 < 0.5 U 

9I-20-3 lrl: nh t- lr: I an a 0 < 0.5 U 
?-T-i^ht^-^l87-61-6	 1!, L,) )- r!rulrfuruuenZene 0 < 0.5 u 

Pannrrori in rrn./T /nnh\\ yttv t 

Vol-atile Surrogate Recovery 

d4-1,2-Dichforoethane 85.7% 
d8-Tol-uene 98.8% 
Bromofl-uorobenzene 95.22 
AA_1 t_n.i^l r^-^}1enzene

Lr - vLeLtLvLvy	 96.6e. 

firstil:*@ 
INCORPORATED 

?-Chl nrnethrr'l 	 rzi nrrl cthcr is an acid labile compound and may not be recovered from an 
:ni rl nraqorrrarl q:mnl a 

FORM I 



Ar33fi3*@
ORGAI{ICS ANA],YSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GclMs-Method Sw8250C Sample ID: MB-072011 
Page I of 2 METHOD BI,ANK 

Lab Sample ID: MB-072011	 QC Report No: TE69-The Boeing Company 
LIMS ID:11-15408	 Prolect: North Boeing Fiefd 
Matrix: Water	 025082 .3rt 
Data Release 	Authorized Dete S:mnled: NA'vi)Reported: 01 /2I/II	 Date Recelved: NA 

Instrument,/Analyst : NT3/PKC S:mnle Amonnf: 1O.O mL 
DaIe Anafyzed: O1/20/II II:24 Purge Vol-ume: 10.0 mL 

CAS Number 	 Analyte RL Result O 

1 4-81 -3 Chloromethane 0.5 < 0.5 U 

74-83-9 Bromomethane 1".0 < 1.0 U 

75-01-4 0.2 < 0.2 U 

75-00-3 Chl-oroethane 0.2 < 0.2 U 

1 5-09-2 Mef hr;lene Chl nri de 0.5 < 0.5 U 

61 -64-r Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disul-fide 0.2 < 0.2 U 

75-35-4 'I . 1-Dich lnrnef hene 0.2 < 0.2 ULI L UL'LIL 

75-34-3 I .-l -Dir-hI oroef hane 4.2 < 0.2 U 

156-60-5 1-r:nq-l .2-Di cl-I nroethene 0.2 < 0.2 ULt 1 e+vL'+v 

156-59-2 ci q-l .2-Di chl oroethene s!vrr+vrv 0.2 < 0.2 U 

61 -66-3 Ch-Lorof orm 0.2 < 0.2 U 

L01 -A6-2 1 
' 
?-ni chl nrnefh:1.1g 0.2 < 0.2 U 

{ L 

L ULVLLL 

'78-93-3	 2-Butanone 5.0 < 5.0 U 
'I .1L' _ L r-hl orocthaneL'7 1-55-6 1-Tri 0.2 < 0.2 U 

56-23-5 Carbon Tetrachloride 0.2 < 0.2 U 

108-05-4 \/i nrrl Anol-: I c 1.0 < 1.0 U 

B r omodi ch l- o rome t ha ne 0.2 < 0.2 U 
1 ,-ni78-87-5	 ! | L-DLLLLLUIn1-''l nranrnn UPI Upane 0.2 < 0.2 U 
nic-1 ?-F\inl-r'lnrn10 0 61- 01- 5 L' J uLeLLl--Jpropene 0.2 < 0.2 U 

1 9-0L-6 Trichloroethene 0.2 < a.2 U 

724- 48 -L Dibromochl- orome thane 0.2 < 4.2 U 

7 9-00-5 1 . 1 . 2-Tr : r-h' oroethane 4.2 < 4.2 U 
1 1 _ A ? _) Benzene 4.2 < 0.2 U 

10061-02-6 Fr:ne-1 ?-Dinhla Jropropene 0.2 < 0.2 U 

110-75-8 ?-a]nl nrnaihrrl rzi nrr'l oi- hor 1.0 < 1.0 U 

1 5-25-2 Bromoform 0.2 < 0.2 U 

108-10-1 4-MethyI-2-Pentanone (MIBK) 5.0 < 5.0 U 

591-78-6 2-Hexanone 5.0 < 5.0 U 

I2'7 -18-4 Tet rachl-oroe thene 0.2 < 0.2 U-l 1 ) r: ch l.gaggthaneL, L'1 9-34-5 L, L) -"lat 0.2 < 0.2 U 

108-88-3 Tofuene 0.2 < 0.2 U 

108-90-7 Chl-orobenzene 0.2 < 0.2 U 

100-41-4 trfhrr'l l.ranzana 0,2 < 0.2 U 

raa- 42-5 Q1-rrrana 0.2 < 0.2 U 

1 5-69-4 Tri chf oro f l-uorome thane 0.2 < 0.2 U 

FORM I 

http:nrnefh:1.1g


Arsbfi8rb@ 
ORGANTCS AI{AIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method sw8260c Sanple ID: MB-072011 
Page 2 of 2 METHOD BI,ANK 

Lab SampIe ID: MB-072011 QC Report No: TE69-The Boerng Company 
LIMS ID:11-15408 Project: North Boeing Field 
Matrix: Water 025082.311 
Date Analyzed: 01 /20/II l\:24 

CAS Nunber Analyte RL Result 

76-13-1 I,\,2-Trichloro-1,2,2-Lrifluoroe 0.2 < 0.2 u 
11960I-23-7 m, p-Xylene 0.4 < 0.4 U 

95-41- 6 o-Xylene 0.2 < 0.2 u 
95-50-1 1,2-Dichlorobenzene 0.2 < 0.2 u 
54I-13- 1 1,3-Di-chlorobenzene 0.2 < 0.2 u 
L06-46-'7 1,4-Dichlorobenzene 0.2 < 0.2 u 
701-02-8 Acrolein 5.0 < 5.0 u 
1 4-88-4 Methyl Iodide 1.0 < 1.0 u 
I 4-96-4 Bromoethane 0.2 < 0.2 u 
107-13-1 Acrylonitrile 1.0 < 1.0 
563-58- 6 7, l-Dichl-oropropene 0 .2 < 0.2 

U

u 
1 4-95-3 Dibromomethane 0.2 < 0.2 u 
630-20-6 l,I,I,2-TeLrachl-oroethane 0.2 < 0.2 u 

/AErl\96-12-8 1,2-Dibromo-3-chloropropane 0.5 V.J 

96-18-4 L,2,3-Trichloropropane 0.5 < 0.5 u
U 

110-57-6 trans-1,4-DichIoro-2-butene 1.0 < 1.0 u 
108-67-8 l-,3,S-Trimethyfbenzene 0.2 < 0.2 U 

95-63-6 I,2,A-Trimethyfbenzene 0.2 < 0.2 u 
87-68-3 Hexachl-orobutadiene 0.5 < 0.5 u 
106-93-4 Ethylene Dibromide 0.2 < 0.2 u 
1 4-91-5 Bromochforomethane 0.2 < 4.2 u 
594-20-1 2,2-Dichloropropane 0 .2 < 4.2 u 
142-28-9 1, 3-Dichloropropane 0 .2 < 4.2 u 
98-82-8 Isopropylbenzene 0.2 < 0.2 u 
103-65-1 n-Propylbenzene 0.2 < 4.2 u 
108-86-1 Bromobenzene 0.2 < 4.2 u 
95-4 9-8 2-Chl-orotoluene 0 .2 < 4.2 u 
106-43-4 4-Chl-orotofuene 0.2 < 0.2 U 

98-06-6 tert-ButyJ-benzene 0.2 < 4.2 u 
135-98-8 sec-Butyl-benzene 0.2 < 4.2 u 
99-81-6 A-Isopropyl-toluene 0.2 < 0.2 u 
104-51-8 n-Butylbenzene 0.2 < 4.2 u 
I20-82-I I,2,A-Trlchlorobenzene 0.5 < 0.5 u 
9L-20-3 Naphthalene 0.5 < 0.5 u 
87-6L-6 !,2,3-lrtchlorobenzene 0.5 0.6 

Reported in uglL tppb) 

Volatile Surrogate Recovery 

dA-1 
,4 

2-l-ti ch I nrncl[6ng 87 .82f urvrrf v!vv 

d8 -ToIuene 99.3% 
Bromof l-uorobenzene 93.8% 
d4 - I, 2 -Dj-chl-orobenzene 98.3% 

FORM I 



ANALYflcA:@ 
VOA ST'RROGATE RECOVERY suMt'iARY ft=""3"'Jo?otro 

Matrix: Water QC Report No: TE69-The Boeing Company
Project: North Boeing FieId

02s082.3rr 

ARI ID Client ID DCE TOL DCB TOT OUT 

MB-072011 
LCS-072011 
LCSD-072011 
TE694 
TE698 
TE69C 
TE69D 
TE69E 
TE69F 
TE69G 
TE6 9H 

Method Blank 
Lab Control 
lov vvrrL!vr uuIJ 

DW-O3-071911 
DW-04-071911 
NBF-DTS- PRETREAT- O 1 L 9II 
NBF-DTS-PREGAC-07 1 9 1 1 

DW-08-071911 
DW-07-071911 
DW-10-071911 
Trip Blanks 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

87.8? 
88. 6? 
88 .2e. 
81 . 6e. 

88.0% 
8 6 .2e. 
88.22 
87. B? 
86.62 
88.1? 
85 .12 

99 .3e. 
99 . re. 
98.8% 
98.8% 
98 . 4e. 

99.0% 
99 .2e" 
91 .12 
98.1% 
98.0% 
98.8% 

93.8? 
91 .4e. 
9't .92 
93 .62 
93.42 
93. 6s 
94.32 
94 .92 
93 .12 
93 . B % 

95 .22 

98.3% 
96 .62 
93.'le. 
98.0% 
99 .32 
98.5% 
98.1% 
9l .02 
91 .42 
91 .62 
96 .62 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

sw82 60c 
(DCE) = d4-1, 2-Dichforoethane 
(TOL) : d8-Tol-uene 
(BFB) = Bromofluorobenzene 
(DCB) : d4-1, 2-Dichl-orobenzene 

LCS/MB LIMITS 

80-120 
80-120 
80-120 
80-120 

QC LIMITS 

80-120 
80-120 
80-120 
80-120 

Prep Method: SW5030B 
Loq Number Ranqe: 11-15408 to 11-15415 



fixs:fistb@
ORGAI{ICS A}IAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sanple ID: LCS-072011 
Page t of 2 I,AB CONTROL SAI{PLE 

Lab Sample ID: LCS-072011 QC Report No: TE69-The Boeing Company 
LIMS ID:11-15408 Project: North Boeing FieId 
Macri-x: Water 025082 .3r7 
Data Release Authori zed: "r l\t \ Def p S:mnl cr^i ' NA 

. V'lRennrted O'l/21/II ) Date Received: NA 

Tn cr rrrmanf /Anr I rr^* S:mnl c Amnrrnf lQ$; 
LCSD: NT3/PKC LCSD: 10.0 mL 

f r-J Lr urLrsrrL / nrraly ) L LCS: NT3/PKC 10.0 mL 

n^!^ r*^r.,-^J r^stud Lg nlrdf y zsu !u 01 /20/II L0:29 Prrrnc \/nl rrmc lQ$; 10.0 mL 
LCSD: 01 /20/I7 I0:51 LCSD: 10.0 mL 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recoverv RPD 

Chloromethane 
Bromomethane 

9.4 
9.4 

10.0 
10.0 

94.0% 
94.0% 

9.0 
q1 

10.0 
10.0 

90.0? 
91.0? 

4 .3'a 
3 .22 

Vinyl Chforide 
Chloroethane 

9.6 
9.0 

10.0 
10.0 

96 .02 
90.0% 

9.4 10.0 
10.0 

94 . aZ 
86.0% 

2 .IZ 
4 .52 

Mof hrrl ano a-hl ari rio 9.2 10.0 92 .0% 9.0 10.0 90.0? 2 .22 
Acetone 31 .'7 O s0.0 15.42 39.1 O 50.0 1B .22 3 .62 
Carbon Disulfide 9.6 10.0 96. 0* 9.2 10.0 92 .02 4 .32 
1 1 -ni nhl nrnot-hono 9.6 10.0 96.0? 9.1 10.0 91.0? 5.3? 
1 1 -ni nh I arnafhana 
1-rans-1 - 2-ni ehl.roethene 

9.4 
qf 

10.0 
10.0 

94. 0? 
97.0? 

9.0 
qq 

10.0 
10.0 

90.0? 
95. 0? 

4 .32 
2 .12 

e i s-1 .2-Di ehl oroct[gpg 9.3 10.0 93.0? 8.8 10.0 BB. O? 5.5? 
Chl-orof orm 9.3 10.0 93.0? 9.1 10.0 91.0% 2 .22 
1 ?-ni chl arnof hrna 9.2 10. 0 92 .02 8.9 10.0 89.0% 3.32 
2 -Butanone 
I .1 .1 -Tri.hl orncfhane 

40.0 
10.1 

O 50.0 
10.0 

80.0? 
101? 

38 .2 
9.6 

O 50.0 
10.0 

16.42 
96 .42 

4 .62 
5.lz 

Carbon Tetrachforide 10.0 10.0 100? 9.9 10.0 99 .02 1.0% 
\/i nrrl A-of^i-o 1.9 o 10.0 19 .02 1 .1 O 10.0 11 .02 2 .62 
B romodi chf o rome thane 8.9 10.0 89.0? 8.9 10.0 89.0% 0.0% 
1 2-ni eh 1 ornnron:ngLt L vLvrrLv 9.0 10.0 90. 0* 8.9 10.0 89.0? I .IZ 
ni c-1 ?-ni nhl -r - opene
Trichloroethene 

9.1 
10.1 

10.0 
10.0 

91.0? 
101? 

9.0 
9.8 

10.0 
10.0 

90.0% 
98.0% 

1.1% 
3.0% 

Dib romochf o rome thane 9.4 10.0 94.02 9.0 10.0 90. 0? 4.3? 
1 1.2-1ri 
Benzene 

ehloroethSng 8.5 
9.8 

10.0 
10.0 

85.0? 
98.0? 

8.2 
9.6 

10.0 
10.0 

82 .02 
96. 0% 

3. 6% 

2.rz 
t r: n c - 1 ? - n i nh I n rn-propene
2-Ch l o-ocf hv'l vi nv l ether 

9.0 
8.4 

10.0 
10.0 

90. 0z 
B4.03 

8.1 
8.3 

10.0 
10.0 

87.0? 
B3.0% 

3.42 
)- .22 

Bromoform 9.2 10.0 92 .02 B.B 10.0 BB. OZ 4.42 
4-Methyl-2-Pencanone (MIBK) 
2-Hexanone 

4I .1 
44 .3 

s0.0 
s0.0 

83.4% 
BB.6% 

4I .6 
42 .2 

50.0 
50. 0 

83.22 
84.4? 4 .92 

Tet rachforoethene 10.3 10.0 103% 10 .2 10.0 L02Z 1.02 
1 . - . 2. 2-Ter-aehloroethane 8.1 10.0 87.0% 8.4 10.0 84.0% 3.5e 
Toluene 9.8 10.0 98.0% qq 10.0 95.0% 
Chlorobenzene 9.8 10.0 98.0r 9.8 10.0 98.0% 0.0% 
F'i.h\/l l.ran?ana 10.6 10.0 106? r0 .2 10.0 r022 3. B% 

Styrene 
T ri chlorof luoromethane 

9.8 
9.9 

10.0 
10.0 

98.0* 
99.0? 

9.9 
9.6 

10.0 
10.0 

99.0? 
96 .02 

1.0% 
3.1U 

1, l, 2-Trichloro-1, 2, 2-turrfluoroetha 
m n-Yrrl ona 

9.6 
2r.3 

10.0 
20 .0 

96. 0t 
106r 

9.4 
2A .6 

10.0 
20 .0 

94.02 
103? 

I LA 

3.32 

FORM III 



Arsbfisr!@
ORGAI{ICS AI{ALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap cclMs-Method Sw8260C Sanple ID: LCS-072011 
Paqe 2 of 2 I"AB CONTROL SAI.{PLE 

Lab SampIe ID: LCS-072011 QC Report No: TE69-The Boeing Company
LIMS ID: 11-15408 Pro j ect : North Boeing Frel-d 
Matrix: Water 02s082 .3LL 

Spike LCS Spike LCSD 
Arralyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

o-Xrr'l cnc 10. 1 10.0 101C 9.8 10. 0 98.0% 3.0? 
1,2-Dichlorobenzene 9.2 10.0 92 .02 8.9 10.0 89.0% 3.3? 
1 - ?-ni eh1 orohenzerlg 9.4 10.0 94.0* 9.2 10.0 92 .02 2 .2?, 
1 . 4-ni ehl orohenzcne 9.4 10. 0 94 .02 g? 10.0 93.0% 1.li' 
Acrolein 43.4 50.0 86. BZ 42 .4 50.0 84.02 3.3? 
Moi- hrrl Tndi rlo 9.2 10.0 92 .02 9.r 10.0 9I.AZ 1.1% 
Bromoethane a1 10.0 91 .02 9.2 10.0 92.42 5.32 
Anrrr'lnnif ri Ia 8.0 10.0 80.0? 1.9 10.0 19.07 1.3% 
l.l-niehloronrnnerl6 L0 .2 10.0 1022 10.0 10.0 1002 2.02 
Dibromomethane 9.0 10.0 90.0% 9.0 10.0 90.0% 0.0% 
I, I, L, 2-Tetrachloroethane 9.8 10.0 98.0t 9.4 10.0 94.02 4.22 
1!tL ,-ni 1-'rnmn-?-ah I a '7 .6 10.0 B.O Q 10. 0 B0.0?uLpLvL,.- 16.02- -.,,Jropropane a 5.1% 
'1 ? ?-Triahlnrnnra Jpane 8.1 10.0 87.0% B.B 10. 0 BB.0% 1.1% 
r.ans-l - 4-Di ehl oro-2-butene 10.0 10.0 100? 10.0 10.0 100* 0.0% 

10.8 10.0 108? 10.5 10.0 105% 2.BZ 
1 . 2 . 4-nrimcthvl trenzene 10.5 10.0 105% r0 .2 10.0 I02% 2.92 
Hexa chl- o robut adi ene 8.8 10.0 BB. O? 8.5 10.0 85.0? 3.5? 
F f h\/l ono Fli hrami 9.0 10.0 90.0? B.l 10.0 87 . 0% 3.42

^a 
B romoch I o rome tha ne 8.3 10.0 83.0% 8.4 10.0 84.0% r.2% 
) )-i1^ht^r^hr^n.rL, L - v LvLL L9! ulJr wlJdlle r0 .2 10.0 r02z 9.5 10.0 95.0% 1.IZ 
1 - 1-ni eh 1 oronronane 9.5 10.0 95. 0? 9.r 10.0 91.0? 4.32 
Tcnnrnnrrl honzana 11.0 10.0 110? 10. B l0.0 10BZ 1 Bi 
n-Drnnrrl l-'anzano 11.0 10.0 110% 10.7 10.0 I01Z 2.BZ 
Bromobenzene 9.8 10.0 98.0? 9.4 l0.0 94.42 4.2% 
2 -Chl-oroto.l-uene r0 .2 10. 0 L022 10.0 r0.0 100? 2.0% 
4 -Chl-oroto.l-uene 10. 0 105? 10.0 l0.0 100? 4.9% 
l- arl- -Rlrl- \r'l l-ronzano 10. 6 10. 0 10 6? 10.5 10.0 105% 0.9% 
ca^-F.r, | \' l l^'an z ano 11.0 r0.0 110% 10.6 10. 0 1062 3.12 
4-T<nnrnnrrl i- nl rlon6 11.0 10. 0 110 % 10.6 10.0 1062 3.12 
n-Rrrfrrll-ranzono 10. B 10.0 108% 10.3 10. 0 1032 4.12 
1 . 2 . 4-Tri.hl orohFnzene 8.3 10.0 83.0% R1 l0.0 81.0% 2.42 
Nlrnhtha I on6 t.6 o r0.0 16.02 1.4 Q 10.0 ?4.0? 2.12 
I, 2, 3-T r ichf orobenzene 1.5 O r0.0 75. 0% 7.3 Q 10.0 73.0% 2.12 

Reported tn p.g/L (ppb) 

RPD cafcufated using sampl-e r-on.enf r:f i nns ner SW84 6. 

Volatile Surrogate Recovery 

LCS LCSD 
.i4- l . 2-Di r-h lnrne thane 88.6% 88.2e. 
d8 -Tol-uene 99.1? 98.8% 
Bromo f I uoroben zene 9l . 4e. 9'7 .9e. 
d4 - 1, 2-Drchlorobenzene 96.6e. 93.'7e" 

FORM III 

http:4-Tri.hl


fixsbfi:tb@
ORGANICS ANATYSTS DATA SHEET INCORPORI\TED 
PCB by GC/ECD Method Sw8082 Sanple ID: DW-08-071911 
Page 1 of SAI.4PLE1 

Lab Sample ID: TE69E QC Report No: TE69-The Boeing Company
LIMS ID:11-154I2 Project: North Boeing FieId 
Matri-x: Water 025082 .3II 

n^r^--^ \ ll ud La |(e.rease AuLnorf zed: \ | I^..!L^--r--r I Date Sampled: 01 /19/I 1vl) 
1Reported:01/2I/I7 Date Received: 01 /19/\ 

Date Extracted: 01 /20/17 Sample Amount: 1000 mL 
Date Anal-yzedi 01 /20/II 20:0I Final Extract Vol-ume: 0.50 mL 
Instrument,/Analyst : ECD5/AAR Difution Factor: 1.00 
GPC Cleanup: No Silica Gel-: Yes 
Srrl f rrr f-l c:nrrn. YeS Acid Cleanup: Yes 

CAS Nunber Analyte RL Resu1t 

1261 4-77-2 Arocl-or 1016 0. 010 < 0.010 u 
53469-2I-9 Aroclor 1242 0. 010 < 0.010 u 
1261 2-29- 6 Aroclor 1248 0. 010 < 0.010 u 

1'F At09-t-69-I Arocl-or 0. 010 < 0.010 u 
r096-82-5 Aroc-l-or 1260 0. 010 < 0.010 u 
LIj4-28-2 Aroclor L22t 0. 010 < 0.010 u 
114 1- 16- 5 Arocl-or r232 0. 010 < 0.010 u 

31 324-23-5 Arocl-or 7262 0. 010 < 0.010 u 

Rannrl- od i n rra /T. /nni'r\\rr"/ 

PCB Surrogate Recovery 

Decachf orobrphenyl 66.5%
 
Te t ra chf orome t ax y J- ene 54.0%
 

FORM T 



ORGANICS AI{AIYSIS DATA SHEET 
PCB by GCIECD Method Sw8082 Sanple ID: DW-07-071911 
Page 1 of 1 SAI'IPLE 

Lab Sample ID: TE69F QC Report No: TE69-The Boeing Company 
LIMS ID:11-15413 Project: North Boeing Field 
Matrix: Viater ,,A 025082.3rr 

.Data Retease Authorizedr U i ) l):fc Qamnlorl 0l/19/II
Reported:- 01 /27/IL Date Received: 01 /19/II 

Date Extracted : A1 / 20 / II Sample Amount: 1000 mL 
Date Anal- yzed: 01 / 2A / II 20:20 Final Extract Volume: 0.50 mL 
Instrument /AnaJ-yst : ECD5/AAR Dil-ut:-on Eactor: 1.00 
GPC Cleanup: No Sil-rca GeI: Yes 
Srr'l f rrr Cl c:nrrn. YeS Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-Il-2 Arocl-or 1016 0.010 < 0.010 u 
53469-2I- 9 Aroclor 1242 0.010 < 0.010 u 
126'/ 2-29-6 Aroclor 1248 0.010 < 0.010 u 

1ac AII091 -69- 1 Aroclor 0.010 < 0.010 u 
LL)96-82-5 Aroclor 7260 0.010 < 0.010 u 
11104-28-2 Aroclor 122I 0.010 < 0.010 u 
11141-16-5 Aroclor L232 0.010 < 0.010 u 
31324-23-5 Aroclor 1262 0.010 < 0.010 u 

Ponnrj- orl i n rra /T /nnh\uvs rrr ! \FtsvltsYl 

PCB Surrogate Recovery 

Decachlorobiphenyl 13 .22
 
Te t ra chf oromet axyfene 55.8%
 

#sbilsr!@ 
INCORPORATED 

FORM I 



Aisbnstb@
ORGAI{ICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method Sw8082 Sample ID: DW-10-071911 
Page 1 of 1 SAMPLE 

Lab Sample ID: TE69G QC Report No: TE69-The Boeing Company 
LIMS ID:11-15414 Project: Norch Boeing FieId
Matrix: Water 025082.3Lr. r-->Data Rel ease Authori zed, \ / I \ Date Sampled: A1 /19/II
Reported: a]/2I/II " t) Date Received: A1 /19/II 

Date Extracted: 01 /20/IL Sample Amount: 1O0O mL 
Date Analyzed: 01/24/71 20:39 Final- Extract Vol-ume: 0.50 mL 
Instrument/Analyst : ECD5/AAR Difution Factor: 1.00 
GPC Cleanup: No Sil-ica Gel: Yes 
Sulfur Cleanup: Yes Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-LI-2 Aroclor 1016 0.010 0.010 u 
53469-2I-9 Aroclor t242 0.010 0.010 u 
12612-29-6 Aroclor :-248 0.010 0.010 u 
II091 -69-). Aroclor 1)E A 0.010 0.010 u 
11096-82-5 Aroclor L260 0.010 0.010 u 
11104 -28-2 Aroclor L22I 0.010 0.010 u 
11141-16-5 Aroclor I232 0.010 0.010 u 
31324-23-5 Aroclor r262 0.010 0.010 u 

Panarl- ori i n rrn /T. /nnh\\ -tiliv / 

PCB Surogate Recovery 

Decachl o robiphenyJ- 68.8%
 
Tetrachlorometaxylene 55.82
 

FORM I 



AIsbffieb@
ORGA}IICS AT{AIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method Sw8082 Sample ID: MB-072011 
Page 1 of 1 METHOD BI,ANK 

Lab SampJ-e ID: MB-072011 QC Report No: TE69-The Boeing Company
LIMS ID: 11-154I2 Project: North Boeing Field 
Matrix: Water ,--\ 025082 .3rr 
Data Release Authorized' tl t \ D:ro S:mnled. NA 
Reported: O1 /2I/1I v l./ Date Received: NA 

Date Extracted : 01 / 20 / II Sample Amount: 10OO mL 
Date Analyzed: 01 /2A/II 79:04 Final Extract Vol-ume: 0.50 mL 
Instrument/AnaIyst : ECD5/AAR Dilution Factor: 1.00 
GPC Cleanup: No Srli-ca Gel-: Yes 
Srrl frrr f lc:nrrn' Yes Acid Cleanup: Yes 

CAS Nunber Analyte RL ResuIt 

L261 4-rI-2 Aroclor 1016 0.010 < 0.010 u 
53469-2L-9 Aroclor 1242 0.010 < 0.010 u 
1261 2-29-6 Aroclor 1248 0.010 < 0.010 u 

1)qA7091 -69-r Aroclor 0.010 < 0.010 U 

r096-82-5 Aroclor 7264 0.010 < 0.010 U 

LL] 4-28-2 Aroclor L22r 0.010 < 0.010 u 
114 1-16-5 Aroclor I232 0.010 < 0.010 u 

31 324-23-5 Aroclor 1262 0.010 < 0.010 U 

R6nArForl in rralT /nnl-r\\yEvt 

PCB Surrogate Recovery 

f)cc:chl orohi nhenrrl 6'7 .2e. 
Tet ra chl- orome L axyl- ene 56.8% 

FORM I 



fixsbHs*@ 
INCORPORATED 

SW8O82/PCB WATER SURROGATE RECOVERY SUM}IARY 

Matrix: Water 	 QC Report No: TE69-The Boeing Company 
Prn-iont- . 	 trlnrl- h Raai nn F i ol r] 

025082 .3rr 

DCBP DCBP TCIO( TCt't(

Client ID * REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-072011 61 .2e" 32-108 56.8% 31-100 0
 

LCS-072011 66.2e" 32-108 58.22 31-100 0
 
LCSD-072011 '7!.8e" 32-108 58.0% 31-100 0
 
DW-08-071911 66.52 19-111 54.0% 21-100 0
 
DW-07-071911 13.2% 19-111 55.8% 2L-L00 0
 
DW-10-071911 68.8% 19-111 55.8% 21-100 0
 

Prep Method: SW3510C 
r aa rrrrrmr-rar arnna: 11-15412 Lo 11-15414 

FORM-rr SW8082 
Page 1 for TE69 



fi!3:fi8*@
ORGANICS ANA],YSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Merhod SW8082 Sa:nple ID: LCS-072011 
Page 1 of 1 LCS/LCSD 

Lab Sampl-e ID: LCS-072011 QC Report No: TE69-The Boeing Company 
LIMS ID: II-I54I2 Project: North Boeing Field 
Matrix: Water 02s082.311 
Data Rel-ease Authorized, \1fi D:rc S:mnled. NAv I "Reported: 01 /2I/lI Date Recei-ved: NA 

Date Extracted LCS/LCSD: 01 /2a/II Sample Amount LCS: 1000 mL 
LCSD: 1000 mL 

Date Analyzed LCS: 01/20/IL L9:23 Final Extract Volume LCS: 0.50 mL 
LCSD: 01/20/tL L9:42 LCSD: 0.50 mL 

rnstrrrmenf /Anal vst LCS: ECD5/AAR Dif uti-on Factor LCS: 1.00 
LCSD: ECD5/AAR LCSD: 1.00 

GPC Cleanup: No Sil-ica Gel: Yes 
Srrl frrr Cl c:nrrn' YeS Acj-d CJ-eanup: Yes 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 0.033 0.050 66.02 0.043 0.050 85.0? 26.3% 
Aroclor 1260 0.039 0.050 ?8.0? 0.050 0.050 1002 24.12 

PCB Surrogate Recowery 

LCS LCSD 
Decachl-orobiphenyl 66.22 71.8% 
Tetrachlorometaxylene 58.22 58.0% 

Resufts reported :-n ;rglL
 
RPD cal-cul-ated using sample concentrations per SW846.
 

FORM III 



Aistfi8rb@
ORGAI\UCS ANAIYSIS DATA SHEET INCORPORATED 
TOTAI DIESEL RANGE HYDROCARBONS 
t\wr H|ILJ DV (,U/ t ru-Sarrca ano Acr-o u.l.eaneq QC Report No: TE69-The Boerng Company
Page 1 of 1 Pro j ect : North Boe j-ng F j-eIc 
Matrix: Water 02s082.311 

Data Release Autho rized, ! tReported: 07 /27/IL 

Extraction Analysis EEV 
ARI ID Sample ID Date Date DL Range RL Result 

MB-072011 Method Blank 01 /20/II 01 /20/7L 1.00 Diesel- 0.10 < 0. 10 U 

II-).541-2 HC ID: --- FID4A 1.0 Motor Oil 0.20 < 0.20 U 

o-Terphenvl- 10BZ 

TE69E DW-08-071911 01 /20/17 01 /20/II 1.00 	 Diesef 0.10 < 0.10 U 

LI-I54I2 HC ID: --- FID4A 1.0 	 Motor Orl 0.20 < 0.20 U 

o-Terphenvl- 103 Z 

TE69E DW-07-071911 01 /20/II 01 /2A/II 1.00 	 Dlesel 0.10 < 0.10 U 

11-15413 HC ID: --- FID4A 1.0 	 Motor Orl- 0.24 < 0.20 U 

o-Terohenvl- 101? 

TE69G DW-10-071911 01 /20/II 01 /20/II 1.00 	 Diesef 0.10 < 0. 10 U 

11-15414 HC ID: --- FIDAA 1.0 	 Motor Oif 0.20 < 0.20 U 

o-Terphenvl- 84.6% 

Reported in mglL (ppm) 

EFV-Effective Final Vol-ume in mL. 
DL-Dilution of extract prior to analysis.
Rl-Reportlng limit. 

Diescl dr^nrif,ar' -^*-1 
--ursrsr \4uorrLr -aLf Ull Ull LvLo! -^-k.s in the ranoe from C12 Lo C24.Psa---

Moror OiI quantitation on total peaks in the range from C24 to C38.
 
HC ID: DRO/RRO j-ndicate results of organics or additional hydrocarbons in
 
ranoes are not identlfiable. 

FORM I 



Matrix: Water 

(OTER) = o-Terphenyl 

Aisbfisrb@ 
INCORPORATED 

CLEAI.IED TPHD ST RROGATE RECOVERY SUMI,IARY 

QC Report No: 
Project: 

TE69-The Boeing Company
North Boeing Field 
025082.311 

Client ID OTER TOT OUT 

MB-072011 108% 0 
LCS-072011 9J .2e. 0 
LCSD-072011 r02z 0 
DW-08-071911 103? 0 
DW-07-071911 101% 0 
DW-10-071911 84.62 0 

LCS/MB LTMITS QC LIMITS 

(50-150) (50-1s0) 

Prcn Mc1-hnd; SW3510C 
T aa Nrrmher Ranoe: 11-I54I2 to 11-15414!vY 

FORM-II TPHD 
Page 1 for TE69 



Aisbfi:tb@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED 
NWTPHD by GClFID-Silica and Acid Cleaned ganple ID: LCS-072011 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-072011 QC Keporr No: r. r,bv- i. ne boerng Lompany 
LIMS ID: I|-I54I2 Prniont-. \lnrih Rnoi nn E i ol rl 

Matrix: Water 025082 .3I7 
..---, tllluara Kerease F\ucnor.l-zeo: \ ll \ D:fe S:mnl ed. 01 /79/7Ivt''Reported:0t/2I/1,1 Date Received: 01 /L9/II 

Date Extracted LCS/LCSD: a]/20/I1 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCS : a] /24 /17 11 z 46 F:-nal Extract Volume LCS: 1.0 mL 
LCSD: 01 /20 /l-1 18:10 LCSD: 1.0 mL 

Instrument/AnaIyst LCS: FID/MS Di-l-uti-on Factor LCS : 1.00 
LCSD: FID/MS LCSD: 1.00 

Spike LCS Spike LCSD 
Rangre Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

2 .48 3.00 82 .12 2-41 3.00 82.32 0.4? 

TPHD Surogate 

a-Tarnhanrr'l 

Recovery 

LCS 
91 .2e" 

LCSD 
r02Z 

Results reported in mglL 
RPD calculated using sampfe concentrations per SW846. 

FORM III 



TOTAI DIESEL RANGE HYDROCARBONS -EXTRACT ION 

Alsbfi:rb@ 
INCORPORATED 

Matrlx: Water 
Date Received: 01 /L9/rr 

ARI ID 

11- 15 4 12-01 201LMBI 
11- 15 4 L2-0'7 20I1"LCSI 
11-154L2-0120ILLCSD1 
11-154I2-TE69E 
11-15413-TE69F 
11-15414-TE69G 

ARI Job: 
.Froi act-

U.l.ICNC .LLJ 

Method Bl-ank 
Lab Control
lau uvllLtvf uuP 

DW-08-071911 
DW-07-071911 
DW-10-071911 

TE69 
Nnrth Rooi 

025082 .3tI 

Samp 
Amt 

500 mL
 
500 mL
 
500 mL
 
500 mL
 
500 mL
 
500 mL
 

na F i o ld 

Fina-I 
Vof 

1. OO mL 
1.00 mL 
1.00 mL 
1.00 mL 
1.00 mL 
1.00 mL 

REPORT 

Pron 
n-+^ 

0-t /20/rr 
01 /20/7r
01/20/1.7 
01 /20/rr
a1/20/rr 
a] /20/rr 

Diesel Extraction Recort 



ORGAIIICS AI\TAIYSIS DATA 
TPHG by Method NWTPHG 
Matrix: Water 

Data Rel-ease Authorized 
Reported:. 01 /21/II 

ARI ID Client ID 

TE69E DW-08-071911 
II-I54L2 

TE69F DW-07-071911 
11-15413 

TE69G DW-10-071911 
11-15414 

MB-072011 Method Blank 
11-15415 

TE69H Tri n Rl:nks 
11-15415 

SHEET 

"Vj>
 

QC Report No: 
Drni anj- ' 

Event: 
F\rt- a Qrmnl ad. 

Date Received: 

Analysis
Date DL 

0t /20/rr 1.0 
PI D1 

0'/ /20/1.r l-.0 
P] D1 

01 /20/rr 1.0 
P] D1 

01 /20/rr 1.0 
PI D1 

0'7 /20/Lr 1.0 
PI D1 

North Boej-ng Fiel-d 
025082 .3rr 
01 /19/rr 
01 /19/II 

Range 

GasoI ine 
HC ID 
Tri f l-uorotoluene 
Bromobenzene 

Gasol-ine 
HC ID 
Tri f l-uorotoluene 
Bromobenzene 

Gas o-L i-ne 
HC ID 
Tri fluorotoluene 
Bromobenzene 

Gas ol ine 
HC ]D
Tri ffuorotoluene 
Bromobenzene 

Gas ol ine 
HC ID 
Tri f luorotol-uene 
Bromobenzene 

ANALYnCAL (a 
RESOURCES \7 
INCORPORATED 

TE69-The Boeing Company 

Gasoline val-ues reported in mglL (ppm) 

Quancication on total peaks in the gasoline range from Toluene to Naphthalene 

GAS: Indicates the presence of gasoline or weathered gasoline.
 
GRO: Positive resul-t that does not match an identifiable gasoline pattern.
 

FORM I 

Result 

< 4.25 

106% 
101% 

< 0.25 

104% 
101% 

< 0.25 

tol z 
I02"a 

< 0.25 

105% 
101% 

< 0.25 

1107 
1,041. 



ANALYTICA L iA 
RESOURCES \7 

oRGAI.Ircs AI{AlYsIs DATA SHEET lNcoRpoRATED 
TPHG by Method NWTPHG Sarnple ID: LCS-072011 
Page 1 of 1 LAB CONTROL SAI"IPLE 

Lab Sample ID: LCS-072011 QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15415 Project: North Boeing Field 
Matrix: Water Event : 425082 .3II 

\ f\-^..uara Kerease rrue^..*L^.-rhorized, Date SampJ-ed: NAV i)
Reported: 01/2f/LL 'z' Date Recelved: NA 

F):f e An:1r,zarl T.-$; 01 /20/II I0:24 D,1rd^ \/nr 'ma' q 0 mL 
LCSD: 01 /20 /11 10:53 

fnstrument/Anafyst LCS: PIDI/MS Dj-Iution Factor LCS: 1.0 
LCSD: PIDI/MS LCSD: 1.0 

Spike LCS Sp:.ke LCSD 
Analyte LCS Added-LCS Recovary LCSD Added-LCsD Recovery RPD 

Gasoline Ranqe Hvdrocarbons 1.14 1.00 1143 1.04 1.00 104% 9.2"a 

Reported in mglL (ppm) 

RPD cal-culated using sample concentrations per SW846. 

TPHG Surrogate Recovery 

LCS LCSD 
Tri f l-uorotoluene 110% 105% 
Bromobenzene L02e" 91 .1% 

FORM III 



Alsbfi:rb@ 
INCORPORATED 

TPHG WATER SURROGATE RECO\ERY St MI'4ARY 

ARI Job: TE69
 
Matrix: Water
 

Client ID 
DW-08-071911 
DW-07-071911 
DW-10-071911 
MB-072011 
LCS-072011 
LCSD-072011 
Trip Blanks 

r TI'T ) Tri f f uorotoi-uene 
(BBZ) Bromobenzene 

Log Number Range: 11-I54I2 to I 

QC Report No: TE69-The Boelng Company
Prni pcf Norfh Roei no Fi el cl. 

Event: 025082.3II 

TFT B.BZ TOT OUT 
106% 101% 0 

104% 101% 0

r01z r02% 0
 
10 5 % 1012 0
 

110% 1Q2Z 0
 
105% 91 .1% 0 
110? 104% 0 

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120) 

l-15415 

FORM II TPHG
 

Page 1 for TE69
 



Arsbfisrb@ 
INCORPORATED 

INORGAIIICS AI.IALYSIS DAIA SHEET 
DISSOLVED METAIJS Sample ID: DI{-03-071911
Page 1 of 1 SAMPI,E 

Lab Sample ID: TE69A QC Report No: TE69-The Boeing Company
LIMS ID:11-15408 Project: North Boeing Field 
Matrix: Water 025082.3II 
Data ReLease Authorized: Date Sampled: 01 /I9/1,I
Reported: O'7 /22/1.'1. Date Received: 01 /1,9/II 

Prep Prep Analysia Arralyaie
!{eth Date l4ethod Date CAS Nunber Analyte RL 1u1gr/L O 

200.8 0't/20/1,1 2O0.8 07/21,/1,1, 7440-38-2 Argenic nq L.2
'1440-43-9200.8 01 /20/II 200.8 07 /21/11 Cadmium 0.2 0.2 u 

200 .8 01 / 20 / 1.I 200 .8 07 / 27 / 1,1, 7 4 40- 47 -3 Chromium 1 1U 
200.8 07 /20/I7 200.8 07 /2I/'J,1, 7440-50-8 Copper 1 1U 
200.8 01 /20/17 200.8 07 /21,/1,1, 7 439-92-1 Lead v.z 0.2 u 
7 470A 07 /20/II 14"t0A 07 /21,/11, 1439-91-6 Mercury n1 0.1 u 
200.8 01 /20/71. 200.8 07 /21/lI 744O-O2-O Nickel 1 3 
200.8 07 /20/II 200.8 07 /21./11 7 440-66-6 zinc 10 10 u 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORII-I
 



f,rsbfisrb@ 
INCORPORATED 

INORGAI{ICS ANALYSIS DAIA SHEET 
DISSOLVED METAI.S SampJ.e ID : Dll-04-071911 
Page I of 1 SA!!PLE 

Lab Sample ID: TE69B QC Report No: TE69-The Boeing Company 
LIMS ID:11-15409 Project: North Boeing Fiel-d 
Matrix: Water 025082.311 
Data ReLease Authorized: Date Sampled: 07 /19/1,I
Reported: O7 /22/LI Date Received: 01 /19/1,I 

Pr€p Prep Analysis Analysia
f-leth Date ldethod Date CAS Nuuber Analyte RL Vg/L A 

200.8 07 /20/11. 200.8 01 /2I/71 7440-38-2 Arsenic 0.5 1.8 
200.8 07 /20/L1, 200.8 01 /21,/11, 7 440-43-9 Cadmium 0.2 0.2 U 

200.8 07 /20/17 2O0.8 01 /21,/11 7 440-47-3 Chromium 22U 
200.8 07/20/I1 200.8 07/27/17 74{0-50-8 Copper 11 
200.8 07/20/II 200.8 07/21,/n '7439-92-I Lead 0.2 0.2 u 
1470A 07 /20/II 7410A 07 /27/77 7439-91-6 Mercury 0.1 0.1 u 
200.8 0't/20/II 200.8 07/21/1.I 744O-O2-O Nickel 13 
200.8 07/20/1.I 200.8 07/21,/II 7440-66-6 Zinc 10 10 u 

U-Analyte undetected at given RL 
Rl-Reporting Limi-t 

FORM-I 



ANALYnCAL A 
RESOURCESg 
INCORPORATED 

INORGANICS AI{AI,YSIS DATA SHEET 
DISSOLVED METAI.S Sanple ID : NBF-DTS-PRETREAT-071911 
Page 1 of 1 SAI"IPLE 

Lab Sample ID: TE69C QC Report No: TE69-The Boeing Company 
LIMS ID:11-15410 Project: North Boeing Field 
Matrix: Water 025082.31.1 
Data Release Authorized: Date Sampled: O7 /1.9/11,
Reported: 0'l /22/ll Date Received: 0'l /19/LI 

Prep Prep Analysis Analysis
l4eth Date l{ethod Date CAS Nunber Arralyte RL lu'qt/L I 

200.8 07/20/1,1, 2O0.8 07/21,/11 7440-38-2 Arsenic 0.5 2.O 
200.8 07 /20/1,1, 200.8 07 /21,/1,1 7440-43-9 Cadmium 0.2 0.2 u 
200.8 07/20/11, 200.8 01/21/1,1, 1440-47-3 Chromium 22U 
200.8 07 /20/1,1- 200.8 01/21,/11, 7440-50-8 Copper 11U 
200.8 01/20/77 200.8 0't/27/II 1439-92-I Lead 0.2 0.2 u 
1470A 07 /20/1,1, 1470A 07 /2I/11 1439-97-6 Mercury 0.1 0.1 u 
2oo.8 07 /20/77 200.8 07 /2L/1.1. 744O-O2-O Nickel 1 3 
200.8 01/20/11 200.8 07 /2I/1.I 1440-66-6 Zinc l_0 10 u 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORI'|-I
 



ANALYTICAL A
REsouiAisV/ 
INCORPORATED 

INORGA}IICS AIIAI,YSIS DATA SHEET 
DISSOLVED METAIS Sample ID: NBF-DTS-PREGAC-071911 
Page 1of1 SAMPLE 

Lab Sample ID: TE69D QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15411 Project: North Boeing Field 
Matrix: Water 025082.3LL 
Data Refease Authorized: Date SampJ-ed: 07 /19/1,1,
Reported: 07/22/II Date Received: 07/19/II 

Prep Pr€p Analysis Analysis
tlet:h Date ldethod Date CAS Nunber Analyte RL ;uqt/L O 

200.8 07/20/11. 200.8 01/2'1./1,1 7440-38-2 Arsenic 0.s 1.0 
200.8 07 /20/1,1, 200.8 01/21,/1,I 1440-43-9 Cadmium 0.2 0.2 u 
200.8 07 /20/]-'1, 200.8 01/21/1,I 7 440-47-3 Chromium 11U 
200.8 07 /20/I1 200.8 07 /21./11. 7440-50-8 Copper 11U 
200.8 07 /20/17 200.8 01 /21/II 1 439-92-I Lead 0.2 0.2 u 
7 47 0A 07 / 20 / 1,1 7 410A 07 / 21/ 1,1, 1 439-97 -6 Mercury 0.1 0.1 u 
200.8 07 /20/It 200.8 07 /21/11. 144O-O2-O Nicke]' 110 
200.8 07/20/1,I 200.8 07/21/1,1, 1440-66-6 Zinc 10 10 u 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 



elsiil:*@ 
INCORPORATED 

INORGAT.IICS AI.IALYSIS DAIA SHEET 
DISSOL\TED METALS Sample ID: DII-08-071911 
Page 1 of 1 SAMPI,E 

Lab Sample ID: TE69E QC Report No: TE69-The Boeing Company 
LIMS ID: 7I-I54I2 Project: North Boeing Fiel-d 
Matrix: Water 025082.3LL 
Data ReLease Authorized: Date Sampled: 07 /19/1.1,
Reported: 07 /22/ll Date Received: 07 /19/II 

Prep Prep Analysis Analyaia
Meth Date l{ethod Date CAS Nr:nber Anal'yte RL Vgt/L O 

200.8 07/20/]-1. 200.8 07/2L/'l-I 7440-38-2 Areenic 0. s 0.8 
200.8 0'7 /20/Il 200.8 07 /21,/11, 't440-43-9 Cadmium 0.2 0.2 u 

200.8 07 /20/1). 200.8 07 /2I/71 7 440-41-3 Chromium 1U 
200.8 01/20/1-1. 200.8 07/2I/lI 7440-50-8 Copper l4 
200.8 0't/20/II 200.8 07/2I/7I 1439-92-1. Lead 0.2 0.2 u 
'7410A 07 /20/1.I 74'70A 0't /2I/II 1439-91-6 Mercury 0.1 0.1 u 

200.8 0'7/20/71 200.8 07/2I/1,1 744O-O2-O Nickel 13 
200.8 07 /20/II 200.8 07 /2I/I1 7 440-66-6 Zinc 10 10 u 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



trsiffs*@ 
INCORPORATED 

INORGAITICS AI{AIJYSIS DATA SHEET 
DISSOLVED METALS Sample ID: DI{-07-071911
Page 1 of 1 SAI.{PLE 

Lab SampJ-e ID: TE69F QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15413 Project: North Boeing Field 
Matrix: Water 025082.3Lt 
Data Rel-ease Authorized: Date Sampled: O7 /19/1.I
Reported: 0'7 /22/II Date Received: 0'1 /19/Il 

Prep Prep Analyais Analysis
l.netlr Date l{ettrod Date CAS Nunber Arralyte RL 1u'gt/L A 

200.8 07 /20/71, 200.8 07 /21,/]-1, 7440-38-2 Areenic 0.5 1.4 
200.8 07/20/11, 200.8 07/21,/1,1, 7440-43-9 Cadmium 0.2 0.2 u 
200.8 07 /20/1,I 200.8 01 /2I/17 7 440-41-3 Chromium 11U 
200.8 O-t /20/11, 200.8 0"t /21/Il 7440-50-8 Copper 11U 
200.8 0't/20/11. 200.8 07/2I/II 7439-92-L Lead 0.2 0.4 
1470A 01 /20/71 7470A 07 /2I/Il 7439-91-6 Mercury 0.1 0.1 u 

'l200.8 07/20/'t1. 200.8 07/2I/11. 744O-O2-O Nicke]. 2 
200.8 0't/20/II 200.8 07/2I/17 7440-66-6 Zinc TU 10 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FOR}!-I
 



trsifisrb@ 
INCORPORATED 

INORGA}IICS A!{AI.ISIS DATA SHEET 
DISSOLVED METAIS Sample ID: DII-10-071911 
Page 1 of 1 gN{PLE 

Lab Sample ID: TE69G QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15414 Proj ect: North Boeing Fiel-ci 
Matrix: Water 025082.311 
Data Rel-ease Authorized: Date Sampled: 07 /19/Il
Reported: 07 /22/1.I Date Received: 07 /19/1,1 

Prep Prep Arralysis Analyeia
t{eth Date l4et}rod Date CAS Nurnber Analyte RL lrgt/L A 

200.8 01/20/1-1, 200.8 07/21/11 7440-38-2 Arsenic 0.5 1.9 
200.8 07 /20/11 200.8 07 /21/11. 7 440-43-9 Cadmium 0.2 0.2 u 

200.8 07 /20/II 200.8 O7 /27/1')' 7 440-47-3 Chromium 1U 
200.8 O7 /20/11, 200.8 01 /27/1,1. 7440-50-8 Copper 15 
200.8 07/20/1,1- 200.8 07/21./1.1. 1439-92-l Lead 0 .2 0.3 
747OA 01/20/1,1- '74't0A 01/21,/1,1, 7439-97-6 Mercury 0.1 0.1 u 

200.8 0'7/20/II 200.8 0'7/2I/7I 744O-O2-O Nichel T2 
200. 8 07 /20 /11, 200 . 8 07 /21/11 7440-66-6 Zinc 10 20 

U-Analyte undetected at glven RL 
Rl-Reporting Limit 

FORM-I 



trs5fislb@ 
INCORPORATED 

INORGAI{ICS AI{AI,YSIS DATA SITEET 
DISSOLVED METAIS Sample ID: METHOD BLAIIK 
Page 1 of 1 

Lab Sample ID: TE69MB QC Report No: TE69-The Boeing Company 
LIMS ID: 11-15408 Project: North Boeing Fiel-d 
Matrix: Water 02s082.311 
Data Release Authorized: Date Sampled: NA 
Reported: 07 /22/LL Date Received: NA 

Prep Prep Analyeis Analysis 
ldettr Date ldethod Date CAS Nunber Analyte ttg/L 

200.8 07 /20/11. 200.8 07 /2r/1.1 7 440-38-2 Arsenic	 u-z 0.2 U 

200.8 07 /20/1.1. 200.8 07 /21./l't 7 440-43-9 Cadmium	 nl n1 U 

200.8 o7 /20/r't 200.8 0'7 /21./11 '7 440- 4"7 -3 Chromium	 NE 0.5 U 

200.8	 07 /20/1-1. 200.8 o7 /21./]-1. 7440-50-8 nq 0.5 U 
nl nlzuv .6 0'7 /20/11. 200.8 o'7 /21/17 '7 439-92-1. Lead U 

1470A 01/20/1.). 7410A 07 /2r/1.1. 7 439-97 -6 Mercury n'l 0.1 U 

200.8 0'7 / 20 /'t '). 200.8 07 /21./1.r 7 440-02-0 Nickel-	 nE, nq U 

200.8 01 /20/rr 200.8 01/2r/L1. 1 440-66-6 Zi-nc	 4 4 U 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORI'I-I
 



trsbffsrb@ 
INCORPORATED 

INORGATIIICS AT.IAIYSIS DAIA 
DISSOLVED METALS 
Page 1 of 1 

Sample ID: LAB CONTROL 

Lab Sample fD: TE69LCS 
LIMS ID: 11-15408 
Matrix: Water 

QC Report No: TE69-The Boeing Company
Project: North Boeing Field 

025082 .371. 
Data Rel-ease Authorized: 
Reportedz 07 /22/1.1 

Date Sampled: NA 
Date Received: NA 

BI.AI{K SPTKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte l4ethod Found Added Recovery a 

Arsenic 200.8 ZI.L 25 .0 108? 
Cadmium 200 .8 21 .0 25.0 1088 
Chromium 200.8 zt.z 25 .0 10 9? 
Copper 200.8 29.1, 25.0 11b6 
Lead 200.8 28 .0 25 .0 r !zz 
Mo rnr r rrr 7470A 2.3 z.u _Lt_f,6 

Nickel 200.8 28 .0 z3.u II2Z 
Zlnc 200.8 88 80 110I 

Reported in ps/L 

N-ControL limit not met 
ControL Linits: 80-120t 

FOR!'-VII
 



J/ F- 	Analyti cal Reso u rces, I n co rpo rated 
Analytical Chemists and Consultants

aU 

July 22,2011 

Kris Hendrickson 
Landau Associates, Inc.
 
130 Second Ave
 
Edmonds, WA 98020 

RE: Project: NBF - Dewatering Wells 025082.311
 
ARI Job: TE80
 

Dear Kris: 

Please find enclosed the Chain of Custody (COC) record, sample receipt documentation, and analytical 
results for the above referenced project. Analyical Resources, Inc. (ARI) accepted three water samples 
and a trip blank in good condition on July 20,2011. One cooler was received with a temperature of 
9.80C. 

The samples were analyzed for PCBs, VOCs, NWTPH-Gx, NWTPH-Dx and Dissolved Metals, as 
requested on the COC. 

The VOCs method blank contained Naphthalene and 1,2,3-Trichlorobenzene. All associated samples 
that contain analyte have been flagged with a "B" qualifier. 

The VOCs CCAL is out of control low for all associated FORM III "Q" flagged analytes. All 
associated samples that contain analyte have been flagged with a "Q" qualifier. 

The VOCs LCS and/or LCSD are out of control low for several analvtes. 

There were no other irregularities with the samples. 

Quality control analysis results are included for your review. Copies of the reports and all associated 
raw data will be kept on file electronically at ARl. If you have any questions or require additional 
information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC
 

/////s-lil/.-,4n ffl 	'r //l//t/L-U(f \,
/

./r-I"l/
 
/f
 

Kelly Bottem
 
Client Services Manager
 
(206) 69s-62rr
 
kellybf@arilabs.com
 
www.arilabs.com
 

cc: Carl Bach, The Boeing Company, P.O. Box 3707,MlS lW-12, Seattle, WA 98124-2207 

Page I of 

46'11 South 134th Place, Suite 100. TukwilaWAg8l68 o 2O6-695-6200. 206-695-6201 fax 

http:www.arilabs.com
mailto:kellybf@arilabs.com
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@ ff : iltl':l ff :H:r:#:'iffifi nl, Cooler Receipt Form 
ARr client. OOe-,11 .o/

etole"t N",ns' P llt 
COC No(s): 

NA Dehvered by: Fed-Ex UpS Courier t@j*-,)other:
Assigned ARI Job No: 

Tracking No:Preliminary Examination phase: 

were intact, properry srgned and dated custody sears attached to the outsrde of to coorer? 
Were custody papers rncluded with the cooler? 

Were custody papers properly fiiled out (ink, signed, etc.) .. . . 

Temperature of Cooler(s) ("C) (recommended 2.0_6.0 "C for chemist ry)... ... 4,v
lf cooler temperature is out of compliance fiil out form 00o7oF 

€) NO 

cd NO 

€? NO 

-q t'; ,1R11Temp Gun lD#coolerAccepteoar, (\ ,^r" Trme: I j 2-r-
Complete custody forms and attach all documentsLog-ln Phase: 

Was a temperature blank rncluded in the cooler? . . . .. . 

What kind of packrng matenal 2 ," " ;. . was used? ... B \Aq9GelPacks Baggies ro(6@cx eaperwassufficienticeused(if appropnate)?................."0tjP0 
Were all bottles sealed in indivrdual plastic bags? .' .. .. .. .. . ... .Did all bottles arrive rn good condrtion (unbroken)? 
Were all botile labels complete and legible? 
Did the number of containers lsted on coc match wrth the number of containers received? 
Did all botfle labels and tags agree with custody papers? 

YES C,) 
Other: 

YES NO)
Yq9 
@No

-v No 

Ye) NO 

@No 
€9 No 

€9 No 

€s? No 

'y No 

YES No 

;;-

Peabubbles ) "pb" 

Headspace t .,hs, 

0016F 
Cooler Receipt Form3t2t10 Revision 014 



ts{ 

zta
 
E4
4 

FCq0) OEa 
I z 
.q
 

y)o
c 
Dd 

r{cn -t.o
o@o NO 

FI 

@O]J EElriloo 4
Hr{Nir 

\ Oh.. A d
01.. o mc)

O N ..Zl -lZ >\ :*F .,1 (U 

-.lF- ..@ o OF
Orf

.a o .lJ tJ ...-l OFr-lo o oooo.l-rFJ FV.. oa)._rz> EH& '-'n gr >FlH .,u) o o Eo o ah 
x (Jts lrtrfdoc( tu> aaU)U)< 

t_, 

{
\ 
N 

0) 
+J 
o a 

Bg 
3fi9<E= v\ 

m 

o 
c) 

J4
r) 
o 
.c 

rl 
Fl 

o 
C.'l 

f- rl 
Orl \
Zc)CONo.rH \ O @O
H r-- E $Z
{oolU trl (J u) ..
H 2.. (l)0)
E O!.-r ol > o'H ZAA C (d

ft iJ o."r .. J4
Fr ..(')()o !o 

ri (05-CmU)O4..
Z -o tto FrD a
or{r Eq)oo ooHO 5&m-C...lr-
H Z ET >(D9.Q
d.r o:.. -Q@Oo 
g, tr ur ()]rc o (d 0)
frl .rr >rd C 0).-r! >
Ul (l) 5.-l +r (D Ut Or.-i..r
frl O ttr0 C'-1 OE-r-r
fi (u c c o.-r o r0 o 0)
Aor FT<OUF:U)>A 



A. 
Samp:.e rD Cross Reference Report f,i3:il3t5(9

INCORPORATED 

ARI Job No: TE80
 
Client: The Boeing Company

Project Event z 025082.311
 

Project Name: NBF
 

ARI ART 
Sample ID Lab ID LIMS ID Matrix Sample Date,/Time VTSR 

1. DW-09-072011 TE80A ]-]--1.5472 Water 01 /20/I1 09:30 01 /20/n 13225
2. DW-11-072011 TE80B 11-15473 Water 01/20/1J 10:40 01/20/]-1, 1,3:25
3. DW-12-072011 TE80C II-15414 Water 07 /20/1,I ]2:40 0t /20/1.I 13:25
4. Trip Blanks TE80D 11-15475 Water O7/1,9/II O1/20/II 13:25 

Printed 01 /20/II 
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AIstilSrb@
ORGANICS ANAI,YSIS DATA SHEET INCORPORATED
Volatj-Ies by Purge & Trap cclMs-Method SW8260C Sample ID: DW-09-O72OLI 
Page I of 2 SAMPLE 

Lab Sample ID: TE80A f)f- Qonarf lrla. TE80-The Boeing Company 
.LIMS ID: I1--I5412 Drni onl- NBF 

Matri-x: Water 025082.311 
Data Release Authorized: \D Date Samnled: 01/20/lI 
Reported: 01 /2\/II Date Received: 01 /20/1-7 

Tnsf rlrmenr /Ana lvst: NT3/ PKC Sannlp Arorrnr. 10.0 mL 
Date Anafyzed: 01 /2I/7I 13:57 Prtroe Volrrne: 10.0 mL 

CAS Nunber Analyte RL Result a 

1 4-81 -3 Chloromethane 0.5 < 0.5 U 

1 4-83-9 Bromomethane 1.0 < 1.0 U 

?5-01-4 Vinyl Chloride o.2 1.8 
75-00-3 Chl-oroethane 0.2 < 0.2 U 

1 5-09-2 Mef hrr'l ene Chl n.i de 0.5 /4tr U 

61-64-r Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disul-fide 0.2 < 4.2 U 
'I1 5-35- 4 T -ni nh lnrno1- hong 0.2 < 4.2 UL L vLvLrL 

1 5-34-3 'l 
t 

.1-Di chl nrnerh.lpg 0.2 < 4,2 U 

156-60-5 ir^nq-1 2-ni ch1 6rgglhgng 0.2 < 4.2 U 

156-59-2 ci s-'l .2-Di chl oroethene 0.2 < 0.2 U 

61 -66-3 Chl-orof orm 0.2 < 4.2 U 

L01 -06-2 -l 
!, ?-ninhlULVLIL nrneth.lng 0.2 < 0.2 UL 

78-93-3 2-Butanone 5.0 < 5.0 U 

71-55-6 1 . 1 - 1 -Tri chl nrnqlfr6ng 0.2 < 0.2 UL' LI L 

56-23-5 Carbon Tetrachforide 0.2 < 0.2 U 

108-05-4 \/i nrrl A.atal- a 1.0 < 1.0 U 
1tr,_)1_A Bromodl ch I orome t hane 0.2 < 4.2 U 

't ,-n.i7B-87-5 r, z- u reLr^l^ rur uIJr upane 0.2t ^-^^-^r < 4.2 U 

10 0 61- 01- 5 cis- 1, 3-Dichloropropene 0.2 < 0.2 U 

1 9-0r- 6 Trichloroethene 0.2 < 0.2 U 

124- 48-r Dibromoch I o rome t hane 0.2 < 0.2 U 

7 9-00-5 1 - 1, 2 -Tri r-hl nrnethane 0.2 < 0.2 U 
A 1_)1 1 _ Benzene 0.2 < 0.2 U 

j-ranc-lr006r-02- 6 L' J?-llinhln 0.2 < 0.2eLvLL! Jropropene U 

110-75-8 2-Chl nroethrrl rri nrzl o1-her 1.0 < 1.0 U 

1 5-25-2 Bromoform 0.2 < 0.2 U 

108-10-1 4-Methvl -2-Penf anone (MIBK) 5.0 < 5.0 U 

591-78-6 2 -Hexanone 5.0 < 5.0 U 

I21 -I8 - 4 Te t rachl- oroethene 0.2 < 4.2 U 

1 9-34-5 I, I, 2, 2-Tetr achl-oroethane 4.2 < 4.2 U 

108-88-3 Toluene 0.2 < 0.2 U 

108-90-7 Chlorobenzene 0.2 < 0.2 U 

100-41-4 trt-hrrl l-.onzano 0.2 < 0.2 U 

100-42-5 Styrene 0.2 < 0.2 U 

15-69-4 Trichloro f Iuoromethane 0.2 < 0.2 U 

FORM I 



Als:ilSrb@
ORGAT.IICS ANAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sanple ID: DW-09-072011 
Page 2 of 2 SAI"IPLE 

Lab Sarnple ID: TEB0A QC Report No: TESO-The Boeing Company
LIMS ID: Il-I5412 Proj ect : NBF 
Matrix: Water 025082 .3rr 
Dace Analyzed: 01 /2I/II 13:.51 

CAS Nunber Analyte RL Resu1t A 

7 6-13-1 
71960I-23-I 
95-41 -6 
95-50-1 
54I-13-I 
106-46-1 
I01 -02-8 
1 4-88-4 
1 4-96-4 
107-13-1 
563-58-6 
1 4-95-3 

I, I,2-Trichl-oro-1 ,2,2-trifluoroe 
m, p-Xylene
o-XyJ-ene
1,2-Dichforobenzene
1,3-Dichlorobenzene
1,4-Dichl-orobenzene
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1, 1-Dichloropropene
Dibromomethane 

O . 2 
0.4 
0.2 
0.2 
0.2 
0.2 
5. 0 

1.0 
0.2 
1.0 
0.2 
0.2 

< 0.2 
< 0.4 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 5.0 
< 1.0 
< 0.2 
< 1.0 
< 0.2 
< 0.2 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

630-20-6 
96-L2-B 
96-L8-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
1 4-91-5 
594-24-1 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

I,I,I,2-Tetrachl-oroethane
I,2-Dibromo-3-chl-oropropane
I,2, 3-Trichl-oropropane 
trans-1, 4-Dichl-oro-2-butene 
1,3,5-Trimethylbenzene
I,2,A-Trimethyl-benzene
Hexachl-orobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane
1,3-Dichforopropane
Isopropylbenzene
n-Propylbenzene
Bromobenzene 
2-Chl-orotofuene 
4-Chl-orotol-uene 

0.2 
0.5 
0 . 5 

1.0 
0.2 
0.2 
0.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

< 0.2 
< 0.5 
< 0.5 
< 1.0 
< 4.2 
< 4.2 
< 0.5 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0,2 
< 0.2 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

98-06-6 
135-98-8 
99-81 -6
104-51-8 
120-82- 1 
9I-20-3 
87-61-6 

tert-ButyJ-benzene
sec-ButyJ-benzene 
4 -Isopropyltoluene
n-Butylbenzene 
1 ,2, A-Trichlorobenzene 
Naphthalene
L,2,3-Trichl-orobenzene 

0.2 
0.2 
0 .2 
0.2 
0. 5 

0.5 
0.5 

< 0.2 
< 4.2 
< 4.2 
< 4.2 
< 0.5 
< 0.5 
< 0.5 

U 

U 

U 

U 

U 

U 

U 

Reported in pg/L (ppb) 

VolatiJ-e Surrogate Recovery 

d4 - 1, 2 -Dichl-oroethane 83.6% 
d8 -Toluene 99.r2 
Bromofluorobenzene 94 .9Z 
d4 - 1, 2-Dichlorobenzene 99 .22 

2-ahl nrnel- hrrl rzi n.'l af har :nrl mrrz naf 
:e i n nrcqarrrarl q:mnl c 

vs Lrll/ f v f rly f s urls! is an acid ]abile compound be recovered from an 

FORM I 



Alstfi:rb@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap cc/Ms-Method sw8260c Sarnple ID: DW-11-072011 
Page 7 of 2 SAIVIPLE 

Lab Sample fD: TEB0B QC Report No: TEB0-The Boej-ng Company
LIMS ID:11-15473 Proj ect : NBF 
Matrix: Water 025082 .3II.rf.a,Data Release AuthorizedrVJ I Date Sampled: 01 /20/II
Reported: 01 /2I/II Date Received: 01 /20/II 

Instrument/Analyst : NT3/PKC S:mnle Amor nt. 10.0 mL 
Date Anal-Vzed: 01 /2I/II 

CAS Nunber 

1 4-81 -3 
1 4-83-9 
75-01-4 
75-00-3 
1 5-09-2 
61 - 64-r 
75-15-0 
1 5-35- 4 

75-34-3 
156- 60-s 
156-59-2 
67 -66-3 
IAl -06-2 
78-93-3 
71-5s-6 
56-23-5 
108-05-4 
-1tr,_)'1-A 

7 8-87-5 
10 0 61- 01- 5 
1 9-0I-6 
L24- 48-r 
7 9-00-s 
'1 1_A1_) 

10061-02-6 
110-75-8 
"7 5-25-2 
108-10-1 
591-78-6 
I21 -18- 4 

1 9-34-5 
108-88-3 
108-90-7 
100-41-4 
L00- 42-5 

14:24 Purge Volume: 10.0 mL 

Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chl-oroethane 
Mef hrzl ene Chl ori cle 
Acetone 
Carbon Disulfide 
1, 1-D j-chl-oroethene
'..l-nir-hlnrnethane 
trans - 1, 2 -Dichloroethene 
cis - 1, 2 -Dichloroethene 
Chloroform 
'I . 2-Di r-h lnrocrhane 
2-Butanone 
T - T - 1 -Tri nhl nrnethane 
Carbon Tetrachloride 
\/i nrr'l Acot:to 
Bromodichloromethane 
1 , 2-Dichloropropane 
ni c-1 LtJ?-FliuL nh lnrn upropene 
Trichl-oroethene 
Dibromochl o rome t hane 
I, I, 2-T r tchloroethane 
Benzene 
f r:nq-1 ?-l-)i nhl nwropropene 
2-Chl nroaf hrzl rli nrrl oj- her 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tet rachl- oroethene 
I, I, 2, 2-Telrachf oroethane 
Toluene 
Ch-l-orobenzene 
F"+-hrzl l-ranzana 

S t yrene
Tri chloro f luoromethane 

Result a 

0.5 0.5 u 
1.0 1.0 u 
o.2 1.1 
0.2 0.2 u 
0.5 0.5 
5.0 5.0 u

U 

0.2 0.2 u 
0.2 0.2 u 
0.2 0.2 u 
0.2 0.2 
0.2 1.8 
o.2 4.7 
0.2 0.2 u 
5.0 5.0 u 
0.2 0.2 u 
0.2 0.2 u 
1.0 1.0 u 
0.2 0.2 U 

0.2 0.3 
4.2 0.2 u 
0.2 4.2 u 
0.2 4.2 u 
0.2 4.2 u 
0.2 4.2 u 
0.2 0.2 u 

1 n r11.0 
0.2 0.2 u 
5.0 5.0 u 
5.0 5.0 u 
0.2 0.2 u 
0.2 0.2 u 
0.2 0.2 u 
0.2 0.2 u 
0.2 0.2 u 
0.2 4.2 u 
4.2 4.2 u 

FORM I 



firstfi8rb@
ORGA}TICS A}IAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C SampJ-e ID: DW-11-072011 
Page 2 of 2 SAI"IPLE 

Lab Sample ID: TE80B QC Report No: TEB0-The Boeing Company 
LIMS ID:11-15473 Proj ect : NBF 
Matrix: Water 425482 .3rr 
Date Analyzed: A1 /2L/11 74:24 

CAS Nunber Analyte RL Result a 

16-L3-I I, L,2-Trichl-oro-1 | 2 | 2-Lrifl-uoroe O < 0.2 u 
Ll 9607-23-I m, p-Xylene 0 < 0.4 
95-41-6 o-Xylene 0 < 0.2 u

U 

95-50-1 1,2-Dj-chlorobenzene 0 < 0.2 u 
541-73-1 1,3-Dichlorobenzene < 0.2 u 
706-46-7 1,4-Di-chlorobenzene 

O 

< 0.2 u 
I01 -02-8 Acrol-ei-n 

O

5 < 5.0 u 
1 4-88-4 Methyl Iodide < 1.0 u 
1 4-96-4 Bromoethane 0

1 

< 0.2 u 
107-13-1 Acrylonitrile < 1.0 u 
563-58- 6 I, 1-Dichloropropene 0

1 

< 0.2 u 
1 4-95-3 Dibromomethane 0 < 0.2 u 
630-20-6 I,I,I,2-Tetrachloroethane < 0.2 u 
96-12-8 1,2-Dibromo-3-chl-oropropane 

O

0 < 0.5 u 
96-1,8-4 I,2,3-Trichloropropane 0 < 0.5 u 
110-57-6 trans-1,4-DichIoro-2-butene 1 < 1.0 u 
108-67-8 1,3,5-Trimethylbenzene 0 < 0.2 u 
95-63-6 I,2,4-Trimethylbenzene 0 < 0.2 u 
87-58-3 Hexachlorobutadiene 0 < 0.5 
106-93-4 Ethylene Dibromide 0 < 0.2 u

U 

1 4-91 -5 Bromochloromethane 0 < 0.2 u 
594-20-1 2,2-DichLoropropane 0 < 0.2 u 
142-28- 9 1,3-Dichloropropane 0 < 0.2 u 
98-82-8 Isopropylbenzene 0 < 0.2 u 
103-65-1 n-Propylbenzene 0 < 0.2 u 
108-86-1 Bromobenzene 0 < 0.2 u 
95-49-8 2-Chlorotol-uene 0 < 0.2 u 
106-43-4 4-Chforotofuene 0 < 0.2 u 
98-06-6 tert-Butylbenzene 0 < 0.2 u 
135-98-8 sec-Butylbenzene 0 < 0.2 u 
99-81 -6 4-Isopropyltoluene 0 < 4.2 u 
104-51-8 n-Butylbenzene 0 < 4.2 u 
I20-82-I L,2,4-Trichforobenzene 0 < 0.5 u 
9I-24-3 Naphthalene 0 < 0.5 u 
81 -6L-6 L,2,3-Trichforobenzene 0 < 0.5 u 

Reported in pglL (ppb) 

Volatile Surogate Recowery 

d4 - l-, 2 -Dichl-oroethane 85.8? 
d8 -Tol-uene 98.5? 
Bromo ff uoroben zene 93.42 
AA-1 ,-ni n-^I-.L uLeLLL--L, ^I.l 96 .62-v€flZ€D€ 

2--hl ArAAl- hrrl rri 6r,1af l-rar -^t ^-,,vuurry-v-rry!sLrrsI is an acid labrle compound orru lLroy not De recovereo Irom an 
:ci d nroqarrrad q:mnl o 

FORM I 



#s:n:t:@
ORGANICS AI{AJ,YSIS DATA SHEET INCORPORATED
volatiles by Purge & Trap cclMs-Method SW8260C Samp1e ID: DW-12-O72O71 
Paqe L of 2 SA}'IPLE 

T,:h S:mn l c T D' TE8 0C QC Report No: TESO-The rBoeing Company
LIMS ID: 77-\5414 Project: NBF 
Matrix: Water 025082 .3II 
Data Rel-ease Authorlzed Date Sampled: 01/20/II, \/$)Rcnnrf erl . O'l /21 /II 

Tns r- rrrmenf /Ana I vst : 

f):rp An^ I rrzeri . 01 /2 

CAS Nunber 

1 4-81 -3 
1 4-83-9 
75-01-4 
75-00-3 
1 5-09-2 
61 -64-7 
75-15-0 
75-35-4 
'7 5-34-3 
156-60-5 
r56-59-2 
67 -66-3 
L01 -06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
1 5-21 -4 
78-87-5 
10 0 61- 01- 5 
1 9-0L-6 
124- 48-r 
7 9-00-5 
1 1 _ A 1_) 

r006L-02- 6 

110-75-8 
1 5-25-2 
108-10-1 
591-78-6 
I21 -I8-4 
1 9-34-5 
108-88-3 
108-90-7 
100-41-4 
r00- 42-5 
1 5-69-4 

Date Received: 01 /20/LI 

NT3 / PKC S:mnle Amnrrnf ' 10.0 mL 
| / II 1,4:5I Prrrne \/o l rrmc. 10. 0 mL 

Analyte RL 

Chl-oromethane 0.5 
Bromomethane 1.0 
\/i nr;l f-l-rl nri r-lo 0.2 
Chforoethane 0.2 
Methvl ene Chl ori de 0.5 
Acetone 5.0 
Carbon Disuffi-de 0.2 
1r, . T+ -ni chl nrnc1-hcpg 0.2v+vrr+ 

1 .1 -ni chl nrocrh:ng 0.2L L VL9LLL 

'I r:nc-1 
t 
. 

-
2-ni ch 1 ng69lIgng 4.22 vLvLLLv 

ci s - 1, 2 -Dichl-oroethene 4.2 
Chloroform o.2 
L1 | 2-ni chl nrnoFh:ng 0.2uLvttL -

2 -Butanone 5.0 
T . 1 . 1 -Tni ch1 nrnel[4y1g 0.2 
Carbon Tetrachloride 0.2 
\/i nru l A-a1- a 1.0^1-
Bromodichloromethane 0.2 
'l 

t -
2-ninhl nrnnrnnSpg 0.2L uLvrrL 

ni c-'l ?-F)i nh l nrnL' J uLv'L!---propene 0.2 
Tri chl-oroethene 0.2 
Dibromochloromethane 0.2 
L, I, 2-T r ichloroethane 0.2 
Benzene 4.2 
f rane-1 ?-Di nh l nL I J uLe'LL-ropropene 4.2 
2-Ch lnr-ef hrr'l rzi nrrl cf her 1.0 
Bromoform 0.2 
4-Methvl -2-Penfanone (MIBK) 5.0 

trn2-Hexanone 
Te t rachl- oroethene 0.2 
7, I, 2, 2-T etr achf oroethane 0.2 
Tofuene 0.2 
Chforobenzene 0.2 
trt-hrzl l.ranzano 4.2 
Styrene 0.2 
Tri chloro f Iuoromethane 0.2 

Result a 

0.5 U 

1.0 U 

0.2 U 

0.2 U 

0.5 U 

5.0 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

2.L 
0.2 U 

5.0 U 

0.2 U 

0.2 U 

1.0 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

4.2 U 

4.2 U 

4.2 U 

0.2 U 

1.0 U 

0.2 U 
trn U 
qn 

U 

0.2 U 

4.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

FORM I 



tis:fi8ri@
ORGAI{ICS ANATYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: DW-L2-O72OII 
Page 2 of 2 SAIVIPLE 

Lab SampJ-e ID: TE80C 
LIMS ID: LI-L541 4 

Matrlx: Water 
Date Anafyzed: 01 /2I/II 

CAS Nunber 

76-13-1 
r1 960I-23-7 
95-41-6 
95-50-1 
541-73-1 
r06- 46-1 
r01 -02-8 
1 4-88- 4 

1 4-96-4 
107-13-1 
563-58-6 
1 4-95-3 
630-20-6 
96-12-8 
96-18 - 4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
'1 A -O'1 -l 
59 4-20-1 
r42-28-9 
98-82-8 
103-65-1 
108-86-1 
95-4 9-8 
L0 6- 43- 4 

98-06-6 
135-98-8 
99-81 -6 
104-51-8 
120-82-r 
9r-20-3 
87-61-6 

2-e.\1rr-oef l'rrl rzi nrrl ether 
acid preserved sample. 

QC Report No: TE80-The Boeing Company 
Proj ect : NBF 

025082 .3rL 
14:51 

Analyte RL Result a 

I, 7, 2-Trichforo-1, 2, 2-triffuoroe 0. 2 < 0.2 u 
m, p-Xylene 0. 4 < 0.4 U 

o-Xylene 0.2 < 0.2 u 
1 -?-l); chl ornl'rcnzgng 0.2 < 0.2 u 
1 - ?-ni chl orohenzgng 0.2 < 0.2 uL J VLVLLL 

'1,4-Dichlorobenzene 0.2 < 0.2 u 
Acrolein 5.0 < 5.0 u 
Mcfhrrl Tndide 1.0 < 1.0 u 
Bromoethane 0.2 < 0.2 u 
Acrv'l onitri le 1.0 < 1.0 u
'I I-niehloronrnngng 0.2 < 0.2 uL' L ULVTLL 

Dibromomethane 0.2 < 0.2 u 
l,I,t,2-Tetrachloroethane 0.2 < 0.2 u 
1 ?-nilar^m^-?-^hlnr..)nr(-)n^ntr 0.5 < 0.5 uL vLpL 

-
' 

Lt-tJ
1 . 

r!tvrrrv!vt/ 0.5 < 0.5 u?_Tri ^}. r ^-^^ropane
trans-1. 4-Dichloro-2-butene 1.0 < 1.0 u 
T -3-5-Trimpfhrrlhenzenert 0.2 < 0.2 u+t J 

L,2,A-Trj-methylbenzene 0.2 < 0.2 u 
Hexachl-orobutadiene 0.5 < 0.5 U 

Efhvl ene Di bromi de 0.2 < 0.2 u 
Bromochforomethane 0,2 < 0.2 u 
t 

-
t-ni ^l,\ r ^-^^-^^ane < 0.24r vrvLtLvrvlJrvl/ 0.2 u-r ?_nivLvLtL̂h 1 v!̂-^^-^^anevIJ 0 .2 uL t J vyr < 0.2 

Tsonronrrlkrenzene 0.2 < 0.2 u 
n-Prnnrzl hcnzcnc 0.2 < 0.2 u 
Bromobenzene 0.2 < 0.2 u 
2-Chl-oroto.Iuene 0 .2 < 0.2 u 
4-Chl-orotol-uene 0.2 < 0.2 u 
f ert-Rr1. rrl lrenzeng 0.2 < 0.2 u 
ser:-Rrrfrzlkrenzene 0.2 < 0.2 u 
4-Tsonronrzl tol rrene 0.2 < 0.2 u 
n-Rrltru I l'lenzene 0.2 < 0.2 u 
I,2,A-Trichlorobenzene 0.5 < 0.5 U 
Nanhlha l ene 0.5 < 0.5 U 

I,2,3-Trichlorobenzene 0. 5 < 0.5 u 

RePorted in pg,/L (ppb) 

Volatile Surrogate Recovery 

d4-1,2-Dichl-oroethane 86.22
 
d8-Toluene 98 .6e.
 
Bromofluorobenzene 94.5e.
 
d4-1,2-Di-chl-orobenzene 9'7 .Ie"
 

i s an ar-i ri I ahi I c .^mnn rnn :nn he recovered f rom drr 

FORM I 



fixsbfi8*@
ORGANICS AI.TAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sample ID: Trip Blanks 
Page I of 2 SAI'IPLE 

Lab Sample ID: TE80D QC Report No: TESO-The Boej-ng Company
LIMS ID:11-15475 Proj ect : NBF 
Mat rix : Water t ICN 025082 .3rr 
Dara Release Authorizedr U\ \ I1ero S:mnl arl . 01 /19/7I
Reported: O1 /2I/II '/ Date Received: 01 /20/II 

I nsf rument /Ana I vst : NT3/PKC S:mnl e Amnrrnf ' 'l 0.0 mL 
I-rrrc An:1ttzart. nj/2I/IL 13:30 Prrroe Vol r:me: 1 O. O mL 

CAS Nunber Analyte RL Result 

1 4-81 -3 Chl-oromethane 0.5 < 0.5 U 

1 4-83-9 Bromomethane 1.0 < 1.0 U 

1 5-07- 4 Vj-ny1 Chloride 0.2 < 0.2 U 

7 5-00-3 Chloroethane 0.2 < 0.2 U 

1 5-09-2 Mef hrrl ene Chl nri de 0.5 < 0.5 U 

61-64-r Acetone 5.0 < 5.0 U 

75-15-0 Carbon Disulfi-de 0.2 < 0.2 U 

7 5-35-4 T - T -Di chl nrnefhcng 0.2 < 0.2 U 

1 5-34-3 I r-rr1^hr^r^6rh:ne 0.2 < 0,2 UL L vLeltlt 

156-60-5 Ir:nq-1 -
-
2-Di ch1 nrgglhgng 0.2 < 0.2 ULt vLeLLLv 

156-59-2 ci q-1 
t
.2-Di chl nrnglhgng o.2 < 0.2 UL uLvLLLvLv 

-

61 -66-3 Chloroform 0.2 < 0.2 U 

101 -06-2 T - 2-Di chl nrneth:pg 0.2 < 4.2 U 

78-93-3 2 -Butanone 5.0 < 5.0 U 

71-55-6 1 .-l - 1-Tri chl nrnethane 0.2 < 0.2 ULI L' L 

56-23-5 Carbon Tetrachloride 0.2 < 0.2 U 

108-05-4 \/i nrr'l A-a1- ^f a 1.0 < 1.0 U 
'7 5-21 - 4 Bromodichloromethane 0.2 < 0.2 U 

78-87-5 1 .2-ni chl nrnnrnnSpg 0.2 < 0.2 ULr vLvLtL 

ni 
-

c-1 ?-fli al.rl arn10 0 61- 01- s , J uLvLLLv--propene 0.2 < 0.2 U 

1 9-0I-6 Trichloroethene 0.2 < 0.2 U 

124-48-r D i bromo ch -L orome t hane 0.2 < 0.2 U 

7 9-00-5 1 - 1 . 2 -Tri r-h l nrnethane 0.2 < 0.2 U 

1 L- 43-2 Benzene 0.2 < 0.2 U 

r006L-02-6 f rrnc--l +, J ?-Di nhl n 0.2 < 0.2 Ue+v,!L-ropropene 
1 10-75-8 ?-ah1^r^ot- hrr'l rli nrr'l of hor 1.0 < 1.0 U 

1 5-25-2 Bromoform 4.2 < 0.2 U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 < 5.0 U 

591-78-6 2 -Hexanone 5.0 < 5.0 U 

I21 -I8-4 Tetrachforoethene 0.2 < 0.2 U 

1 9-34-5 L, I, 2, 2-Tetrachloroethane 0.2 < 0.2 U 

108-88-3 Toluene 0.2 < 0.2 U 

108-90-7 Chl-orobenzene 0.2 < 0.2 U 

100-41-4 F.1- h rr'l hon z on c 0.2 < 0.2 U 

r00-42-5 Styrene 0.2 < 0.2 U 
15-69-4 T r i ch l- o ro f l- uo rome t hane 0.2 < 0.2 U 

FORM I 



Arsbfi8*@
ORGANICS ANAI,YSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap cclMs-Method SW8260C Sample ID: Trip Blanks 
Paqe 2 of 2 SAI"IPLE 

Lab Sample ID: TE80D QC Report No: TE80-The Boeing Company 
LIMS ID:11-15475 Project: NBF 
Matrix: Water 025082.311
D:fe Analrrzed: 01 /21 /11 13:30 

CAS Nunber Analyte RL Resul-t A 

1 6-L3-L 
L1 960r-23-r 
95-41-6 
95-50-1 
54 1-73-1 
r0 6- 4 6-1 
101 -02-8 
1 4-88- 4 

1 4-96-4 
107-13-1 
563-58-6 
1 4-95-3 
630-20- 6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
1 4-91 -5 
594-20-1 
I42-28-9 
98-82-8 
103-6s-1 
108-86-1 
95- 49-8 
r0 6- 43- 4 

9B-06-6 
135-98-8 
99-81 - 6 

104-51-8 
120-82-r 
9I-20-3 
81 -6r-6 

L, I,2-Trtchforo-1 ,2,2-Lrifluoroe 
m, p-Xy1ene
o-Xvl ene
'1 2-Di chl ornhcnzgng L' L VL9LLL 

1, 3-Dichlorobenzene 
1 - 4-Di r-h 1 ornhenzgng
L, J 

Acrolein 
Mel- hrzl Tndi rie 
Bromoethane 
Acrvlonitri]e
'I - I -Di ch l oronrongngf t f vf urrf 

Dibromomethane 
I, I, I,2-TeLrachloroethane 
-1 ?_ni t--^-^_"_^l-l nrnnrnn:ncL t - uLeL vP! vPqrrs

7,2,3-Irichloropropane
frans-1 . 4-Di ch l oro-2-butene 
1 ? 5-Tri me1- hrrl henZeneL' J' J 

I,2,A-Trimethyfbenzene
Hexachl-orobutadiene 
Ethvl ene Di bromi de 
Bromochloromethane 
, ,-n.; ^l. l ^f ^^,^^ane - | - vLvLtL vr vyr vy 

1 ?-ni chl nrnnrnn6ng Lt J vLvLtL 

Tsnnrnnrzll'renzene 
n- Prnnrrl hen zone 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
teri--Rrrfrrlhcnzcng 
sor--Rrf rrl henzene 
4-Tsonronrzl fol uene 
n-Br:tvl hrenzene 
I,2, A-Trtchl-orobenzene 
r'^^L!L-r ^-^ t\dPIlLlldIcllE

'I 2-i-'lrichlnrnl-rgn2g6gL' LI J 

0 . 

0. 
0, 
0. 
0. 
0. 
5. 
1. 
0. 
1. 
0. 
0. 
0 . 

Q. 
0 . 

1. 
0. 
0. 
0. 
0. 
0. 
0 . 

0. 
0. 
0 . 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 . 

0. 
0. 

2 
4 

2 
2 
2 
2 
0 
0 
2 
0 
2 
2 
2 
5 

5 
0 
2 
2 
5 
2 
t 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
5 

< 0.2 
< 0.4 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 5.0 
< 1.0 
< 0.2 
< 1.0 
< 0.2 
< 0.2 
< 0.2 
< 0.5 
/aC 

< 1.0 
< 0.2 
< 0.2 
< 0.5 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 4.2 
< 0.5 
< 0.5 
< 0.5 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Reporred in pglL (ppb) 

Volatile Surrogate Recovery 

d4 - 1, 2 -Dichloroethane 
d8 -ToIuene 
Bromof l-uorobenzene 
d4 - 1, 2 - Dj- chl-orobenzene 

87.3% 
98.8? 
93 .62 
99 . 4e" 

2-ahl 
:cid 

nrnol- hrrl 
nroqorrrorl 

rzi nrr'l of 
q:mnla 

hcr is an acid l-abile compound --iorru --,,rrLoy not be recovered from an 

FORM I 



Alstfisrb@
ORGANTCS ANAI,YSIS DATA SHEET INCORPORATED
Vo1atiles by Purge & Trap cclMs-Method SW8260C Sample ID: MB-072111 
Page I of 2 METHOD BLANK 

Lab Sample ID: MB-072111 QC Report No: TE80-The Boeing Company 
LIMS ID: Ll-I5412 Proj ect : NBF 
Matrix: Water 025082 .3II 
Data Rel-ease Authorizeci, \/ T\ Daf e S:mnl ec'l : NA 
Reported: 01 /2I/I7 Date Received: NA 

Instrument/AnaJ-yst : NT3/PKC Sample

Date Anal-yzed: 01 / 2I / 11 13 : 04 Purge
 

CAS Nunber 

1 4-81 -3 
1 4-83-9 
75-01-4 
75-00-3 
1 5-09-2 
61 - 64-7 
75-15-0 
75-35-4 
?tr_?,4_? 

156-60-5 
756-59-2 
61 - 66-3 
I01 -06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
15-21-4 
78-87-5 
10 0 61- 01- 5 

1 9-0t-6 
124-48-r 
79-00-5 

10061-02-6 
110-75-8 
1 5-25-2 
108-10-1 
591-78-6 
L21 -I8- 4 

1 9-34-5 
108-88-3 
108-90-7 
100-4 1-4 
r00- 42-5 
15-69-4 

Analyte 

Chforomethane 
Bromomethane 
\/i nrzl t'-l-r'l nri da 

Chl-oroethane 
Mefhrzl onc Chl nri de 
Acetone 
Carbon Dlsulfide
'I I -nr ch I nrnethc69 Lt L u!vLrL 

1 . T -ni r-h l nrnof hene 
tr:ns-1 

t 
.2-ni chl nr6rqlhgng L 4 v+vLt+v 

ci s-1 
t - -
2-Di chl nrngll^1gngvLvLLLvLv 

Chloroform 
1 .2-ni chl nrnafh:ng 
2-Butanone 
1 T 1 -Tri chl nrnclfiang L' L' 


'
 

Carbon Tetrachl-oride 
\/i nrr'l A-al- at- a 

Bromodichloromethane
'l 2-ni ch I n-on-nnanett L uLvtLL 

ni c-'l ?-f)i nlrl arn- -propene 
T ri- chl- oroethene 
Dibromochloromethane 
1 1.?-Tri chlnrncl[4ng!, L' L 

Benzene 
irrnc--l ?-n'i nhl nL, J vLeLLL-ropropene 
?-ehl.rncf hrrl rri nrr'l erhcr 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2 -Hexanone 
Tetrachl-oroethene 
I, L, 2, 2-Tetrachloroethane 
Tol-uene 
Chforobenzene 
trr-hul l-.anzana 

Styrene 
Tr i chl- oro f l- uo rome t hane 

Amount: 10.0 mL
 
Volume: 10.0 mL
 

RL Result 

0.5 < 0.5 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.5 < 0.5 
5.0 < 5.0 u

U 

4.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0,2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
5.0 < 5.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
1.0 < 1.0 u 
0.2 < 0.2 u 
5.0 < 5.0 u 
5.0 < 5.0 u 
0.2 < 4.2 u 
0.2 < 4.2 u 
0.2 < 0.2 u 
4.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 
0.2 < 0.2 u 

FORM I 



AXS:H:I!@
ORGAI{ICS AT.IAIYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GClMS-Method SW8260C Sanple ID: MB-072111 
Page 2 of 2 METHOD BLANK 

Lab Sample ID: MB-072111 QC Report No: TE8O-The Boeing Company 
LIMS ID:11-15412 Project: NBF 
Matrix: Water 025082.311
n:rF An^ lvzcd. 01 /2I/lI 13:04 

CAS Number Analyte RL Result A 

16-13-1 1,I,2-Trichloro-1 t2,2-trifluoroe 0.2 0.2 u 
11960L-23-l m, p-Xylene 0.4 0.4 u 
95-41-6 o-Xylene A.2 0.2 u 
95-50-1 1,2-Dichlorobenzene 4.2 0.2 u 
541-73-1 1,3-Dichlorobenzene 4.2 o.2 u 
106-46-1 1,4-Dichlorobenzene 0.2 0.2 u 
I01-02-B Acrolein 5.0 5.0 u 
1 4-88-4 Methyl Iodlde 1.0 1.0 u 
1 4-96-4 Bromoethane 0 .2 0.2 u 
107-13-1 Acrylonitrile 1.0 1.0 u 
563-58-6 1,l-Dichloropropene 0.2 0.2 u 
'l 4-95-3 Di-bromomethane 0 .2 0.2 u 
630-20-6 1,1,1,2-Tetrachl-oroethane 0.2 0.2 u 
96-12-8 I,2-Dibromo-3-chloropropane 0.5 0.5 u 
96-18-4 1,2, 3-Trichloropropane 0 . 5 0.5 u 
110-57-6 trans-1, 4-Dichloro-2-butene 1 . 0 1.0 u 
108-67-8 1,3,5-Trimethylbenzene 0.2 4.2 u 
95-63-6 I,2,A-Trimethyl-benzene 0.2 4.2 u 
87-68-3 Hexachlorobutadi-ene 0.5 0.5 u 
106-93-4 Ethylene Dibromide 0.2 0.2 u 
1 4-91 -5 Bromochloromethane 0.2 0.2 u 
594-24-1 2,2-Dtchloropropane 0.2 0.2 u 
142-28-9 1,3-Dichforopropane 0.2 0.2 u 
98-82-8 Isopropylbenzene 0.2 0.2 u 
103-65-1 n-Propylbenzene 0.2 0.2 u 
108-86-1 Bromobenzene 0.2 o.2 u 
95-49-8 2-Chlorotoluene 0.2 0.2 u 
106-43-4 4-Chlorotoluene 0.2 0.2 u 
98-06-6 tert-Butylbenzene 0.2 0.2 u 
135-98-8 sec-Butylbenzene 4.2 0.2 u 
99-81 -6 4- Isopropyltol-uene 0 .2 0.2 u 
104-51-8 n-Butylbenzene 0.2 0.2 u 
L20-82-I L,2, A-Trichlorobenzene 0. 5 0.5 u 
9L-20-3 Naphthalene 0.5 0.s a
87-51-5 L,2,3-Trlchlorobenzene 0.5 0.6 0 

Reported in pglL (ppb) 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 83.6% 
d8-Toluene 99. 1% 

Bromofluorobenzene 94 .6e" 
d4-1,2-Dichl-orobenzene 96.8e" 

FORM I 



fixs:fi8*@
VOA SIJRROGATE RECOVERY SUMI.IARY INCORPORATED 

Matrix: Water QC Report No: TEBO-The Boeing Company 
Proj ect : NBF 

025082.3rL 

ARI ID Client ID PV DCE TOL BEB DCB TOT OUT 

MB-072111 Method Blank 10 83. 6? 99.r2 94 .62 96 .8e" 0 

LCS-072111 Lab Control- 10 81.5% 98.4% 94.12 98.1% 0 

LCSD-072111 !qu vvrrL!vf uuP 10 84.5% 98.6% 9-7 .42 95 .6e" 0 

TE8 OA DW-09-072011 10 83.6% 99.r% 94 .9% 99 .2e" 0 
TESOB DW-11-072011 10 85.8% 98.s% 93 . 4s. 96 . 6e" 0 

TEB OC DW-12-41 2AII 10 86.22 98.62 94 .52 91 .rZ 0 

TEB OD Trip Blanks l0 87.3. 98.8a 93 . 6e" 99.42 0 

LCS/MB LIMITS QC LIMITS 
sw82 60c 
(DCE) : d4-1, 2-Dichl-oroethane 80-120 B0-120 
(TOL) : d8-Toluene 80-120 B0-120 
(BFB) : Bromofluorobenzene 80-120 80-120 
(DCB) = d4-1, 2-Di-chl-orobenzene 80-120 80-120 

Prep Method: SW5030B
 
Log Number Range: 11-75412 to 11-15415
 



Als:fi8*@
ORGANICS ANALYSIS DATA SHEEI INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8250C Sample ID: LCS-072111 
Page I of 2 I,AB CONTROI SAI'{PLE 

Lab Sample ID: LCS-072111 QC Report No: TEBO-The Boeing Company
LIMS ID: 11-1-5412 Proj ect : NBF 
Matrix : WaE er 025082 .3LrI trl\
Data Release Aurhorrzed: !.1 ) Derc S:mnl cd. NA 
Ronnriod . fil /?1 /I7 / Date Received: NA 

Trst rrrment /Ana l vst LCS: NT3/PKC Samnl e Amorrnf LCS: 10. O mL 
LCSD: NT3/PKC LCSD: 10.0 mL 

D: le An: l vzed T,e S : 0'7 / 2L / 1L 12: I0 Prrroe Vol rrme LCS: 10.0 mL 
LCSD: 01 /2I/II 12:31 LCSD: 10.0 mL 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 8.6 10.0 86.02 9.1 10.0 91.0? 5 .62 
Bromomethane 8.6 10.0 86.02 9.r 10.0 9r .02 5 .62 
Vinyl Chloride 
Chloroethane 

9.0 
8.3 

10.0 
10.0 

90.0? 
83.02 

9.6 
8.9 

10.0 
10.0 

96.0% 
89.0? 

6 .52 
1.OZ 

Maf hrrl ono fh lnri da 8.4 10.0 B4.0? B.B 10.0 BB. O? 4.tz 
Acetone 35. 9 A 50. 0 71. B? 36 .9 50.0 73. B3 2.12 
Carbon Disulfide 9.0 10. 0 90.0? 9.6 10.0 96 .02 6. 5Z 
1 1 -ni nhl arnafhano B.B 10. 0 BB. OZ 9.3 10.0 93. 0% 5. 5? 
1 1-nr nl-rl nrnaf l-rrna B.B 10. 0 88.03 9.3 10.0 93. 0% 5.52 
tr^nq-1 2-ni chl nr^ethene 
er s-'l - 2-Di eh1 oroetlgng 

8.9 
B.'7 

10.0 
10.0 

89.0% 
B7.0? 

9.1 
9.3 

10.0 
10.0 

91 .02 
93. 0% 

B. 6Z 
6.tz 

Chloroform B.B 10.0 BB. O? 9.4 10.0 94.0? 6.62 
1 ,-ni nhl nraa1-h:na B.B 10.0 BB. O? on 10.0 90.0% 2 .22 
2 -Butanone 35.0 a s0.0 70.02 37.5 50.0 ?5.0% 6 .92 

9.4 10.0 94.02 10.1 10.0 1012 1 .22 
Carbon Tetrachloride 9.1 10.0 91 .02 10.1 10.0 101? 4.0% 
\/i nrr'l A.aj- ^j- a 

B romodi ch I o rome thane 
1 2-n: eH 1 oronronan6 

1.6 
8.4 
8.6 

a 10.0 
10.0 
10.0 

16.42 
84.03 
8 6. 0? 

8.0 
8.9 
q1 

10.0 
10.0 
10.0 

80.0? 
B9.0z 
91.0? 

5. 1? 
5. B? 
5. 6? 

ni c-1 ?-ni nh l nrnnr-r - opene
Trichloroethene 

8.8 
9.1 

10.0 
10. 0 

88.0? 
91 .02 

9.2 
r0 .2 

10.0 
10.0 

92 .02 
LO2Z 

4 .42 
5. 0? 

D ibromoch I o romethane 8.6 10. 0 86.0? 9.2 10.0 92 .02 6 .12 
1 1 2-Triehlnrnofh3ng 8.3 10. 0 83.08 8.6 10.0 86.0? 3 .62 
Benzene 9.5 10. 0 95. 0? 10.0 10.0 1002 5.12 
tr.nc-1 ?-ninhlnrn -propene
2-Chl nroethvl rri nwl ether 

8.6 
8.1 

10. 0 
10. 0 

86.0% 
81.0? 

8.9 
1.6 

10.0 
10.0 

89.0% 
'1 6 .0% 

3 .42 
6.42 

Bromoform 8.9 10.0 89.02 9.2 10.0 92 .02 3.32 
4-MethyI-2-Pentanone 
2 -Hexanone 

(MIBI() 39.3 
41.1 

50.0 
50.0 

18.62 
B2 .22 

4I .9 
47 .1 

50.0 
50.0 

B3, B? 
83.4? 

6. 4Z 
1.4% 

Tet rachloroethene 10.0 10.0 100% 10.5 10.0 1054 4 .92 
L, )-, 2, 2-Tetrachloroethane 8.3 10.0 83.0% 8.3 10.0 83.02 0.0% 
Toluene 9.4 10.0 94 .02 9.9 10.0 99.02 5 .22 
Chlorobenzene q) 10.0 92 .02 9.1 10.0 97.0% 5.3% 
E IhrrI hanzana 10.0 10.0 100? 10.5 10.0 105% 4 .92 
Styrene 
T ri chlorof luoromethane 
I, I, 2-T r ichforo-1, 2, 2-Lrifluoroetha 
m, p-XyIene 

9.3 
9.2 
9.0 

20.0 

10.0 
10.0 
10.0 
20.0 

93.0? 
92 .02 
90. 0? 

100? 

9.8 
9.9 
9.6 

2L.0 

10.0 
10.0 
10.0 
20 .0 

98.0? 
99 .02 
96. 0Z 

1053 

5 .22 
1 .32 
6. 5Z 
4 .92 

FORM III 



Aisbfis*@
ORGANICS ANAIYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GClMS-Method SW8260C Sanple ID: LCS-072111 
Page 2 of 2 I.AB CONTROT, SAI{PLE 

Lab Sample ID: LCS-072111 QC Report No: TEBO-The Boeing Company
LIMS ID: II-I5412 Proj ect : NBF 
Matrix: Water 025482 .3II 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

a-Xrzl ono 
1, 2-Dichlorobenzene 

9.6 
8.9 

10.0 
10.0 

96.02 
89.0? 

10.1 
9.3 

10.0 
10.0 

101* 
93. 0% 

5 . 1% 

4 .4e. 
1 - 3-Di e hl orohenze116 
- -4-fiehlorohenzeng 
Acrol-ein 
Maf hrrl Tnrli rio 

9.3 
9.3 

39.0 
8.7 

10.0 
10.0 
50.0 
10.0 

93. 0% 
93. 0? 
78.0? 
87.03 

9 .6 
9 .6 

38.2 
9.4 

10.0 
10.0 
qn n 

10.0 

96.0? 
96.0? 
1 6.42 
94.02 

3.22 
3.22 
2 .LZ 
1.12 

Bromoethane 
Anrr;lnnil-rilo 

8.9 
1.2 

10.0 
10.0 

89.0% 
12.02 

9.4 
8.3 

10.0 
10.0 

94.02 
83.0% 

5.5Z 
14.22 

1 - 1-ni ehl ornnrnncrlg 10.0 10.0 100? 10. 5 10.0 105% 4.92 
Dibromomethane 
I, I I I | 2-Tetrachl-oroethane 
1 ?_ni F.rama-?-ahr aL, L- D lp L vLLrw- J-urrrOfopfopane 
r, z, 5- lrrcnJ_oropropane 
I r:ns-1 - 4-Di ehl nro-2-butene 
1 -l 6-'Fri mof hrr'l hanzona 

I, 2, 4 -T r imethylbenzene 
Hexachlorobut adi ene 

8.5 
9.0 
1.4 
9.r 
9.6 

10.7 
10.3 
9.r 

10.0 
10.0 
10. 0 

10. 0 

10. 0 
10. 0 
10. 0 
10.0 

85. 0? 
90. 0? 
14.02 
91. 0? 
96. 0% 
107% 
103% 

91.0% 

B . 4 

9 .4 
1.6 
B. 9 

10. 0 

10. B 

10.5 
9.3 

10.0 
10. 0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

84.0? 
94.02 
16.02 
89.0?
r00? 
l0B% 
r05? 

93.0? 

\.22 
4.32 
2.'7e. 
2.2e. 
4.rz 
0.9? 
1. 9Z 
2.22 

F-thrr'l ono ni hrnmi rla 

Bromochforomethane 
2 .2-r i .h I oronron^ne 
I - 3-ni eh 1 oron-nnang 

8.1 
1.8 
9.3 
8.7 

10.0 
10.0 
10.0 
10.0 

81.0% 
78.0% 
93.02 
87.0? 

9.0 
8.2 

r0.2 
9.2 

10.0 
10.0 
10.0 
10.0 

90.0? 
82.AZ
r02z

92.02 

10.52 
5.0% 
9.22 
5.62 

Tennrnnrzl l-ronzona 11.1 10.0 111? 11 . 3 10.0 1132 1. B? 
n-Drnnrr'1 hanzana 

Bromobenzene 
10.9 
9.4 

10.0 
10.0 

109? 
94 .02 

1,L.2 
9 . B 

10.0 
10.0 

1I2Z 
98.0? 

2.12 
4.22 

2 -Chlorotoluene 10.1 10.0 101? 70.2 10.0 r02z 1.0% 
4 -Chlorotofuene 10.0 10.0 100? 10.3 10.0 103? 3.02 
t-orf -Rrri- rrl hanzono 10.6 10.0 106? 10.9 10.0 109U 2.BZ 
qon-Rrrf rrl l.ronzana 
/-Tqnnrnnrrl l- nl rranc 

11.0 
10. B 

10.0 
10.0 

110 ? 
108% 

rr .2 
11.0 

r0.0 
10.0 

II2Z 
110? 

\ . BZ 
l. B? 

n-Rrrt-r;l honzono 

I, 2, 4-Tr ichf orobenzene 
l\l:nh]- h: I ono 

I, 2, 3-T r ichlorobenzene 

10.7 
8.2 
1.4 
1.2 

O 

O 

10.0 
10.0 
10.0 
10.0 

10?% 
82 .02 
14.42 
12.42 

10.8 
8 .2 
1.4 
1.4 

O 

O 

10.0 
10.0 
10.0 
10.0 

108% 
82.02 
14.02 
14.02 

0.9? 
0.0% 
0.0% 
2.12 

Ron^rj- ori i n rra /T /nnl-r\uvs rrr FY/ ! \YYpt 

RPD cal-culated using sampfe concentrations per SW846. 

Volatile Sunogate Recovery 

LCS LCSD 
d4 - 1, 2-Dichloroethane 81.5? 84.5e. 
d8 -Tol-uene 98 . 42 98 .6e" 
Bromof l-uorobenzene 94.-7e. 91 .4e" 
d4 - 1, 2 -Drchl-orobenzene 98 . 1% 95.62 

FORM III 



Ar$fistb@
ORGA}TICS AI.IAJ,YSIS DATA SHEET INGoRPoRATED 
TOTAI DIESEL RANGE HYDROCARBONS 
NWTPHD by GClFID-Sj-lica and Acid Cleaned QC Report No: TE8O-The Boeing Company
Page 1 of 1 Proj ect: NBF 
Matrix: Water 025082 . 311 

Data Rel-ease Authorj-zedr \ fil,v t zReported: 07 /2L/l! 

Extraction Analysis EFl/
ARI ID Sanple fD Date Date DL Range RL Result 

MB-072011 Method Blank 01/20/II 01/20/L1 1.00 Dj_esel_ 0.10 < 0.10 U
II-75412 HC ID: --- FID4A 1.0 Moror OiI O.20 < 0.20 U

o-Terphenvl 1 1 9? 

TE80A DW-09-072011 01/20/n 0'7/20/1L 1.00 Diese1 0.10 < 0.10 U
II-I54'72 HC ID: --- FID4A 1.0 Motor Oi1 0.20 < 0.20 U 

o-Terphenvl L26Z 

TE80B DW*11-072011 O't/20/n 0'7/20/M.00 Diesel 0.10 0.30
11-15473 HC ID: DRO FID4A 1.0 Motor Oil 0.20 < C.20 U 

o-Terphenvl 105S 

TE80c DW-L2'0120LI 01 /20/lI Oj /20/11 1. C0 Di.esel 0.10 < 0. 1C U
11-l-5474 HC ID: FID4A 1.0 Motor Oil 0.2Q < 0.2C U

o-Terphenyl L23Z 

Reported in mg,/L (ppm) 

EFV-Effective Fi-nal Volume in mL. 
DL-D1lution of extract prior to analysj-s.
Rl-Reporting limit. 

Diesel quantitati-on on total peaks in the :ange from C12 to C24.
 
Motor Oil quantitation on total- peaks in the range from C24 to C38.
 
HC ID: DRO/RRO i-ndicate resul-ts of organics or additicnal- hyd.rocarbons in 
ranges are not identifiable, 

FORM I 

http:0'7/20/M.00


a$in:*@
INCORPORATED 

CI,EAI.IED TPIID SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: TE8O-The Boeing Company
Project: NBF 

Q25Q82 .37t 

C]-ient ID OTER TOT OUT 

MB-072011 119t C 

L\->-U IZJIT I22* 0 
LCSD-072011 t23Z 0 
DW-09-072011 126Z 0 
DW-11-072011 105? 0 
DW-12-01 207I L23Z 0 

LCS/MB LIMITS QC TIMITS 

(oTER) o-Tornlronrrl ( s0-150 ) ( 50-150 ) 

Prep Method: SW3510C 
Log Number Range: 11--15472 Eo 1L-I5414 

FORM-II TPHD 
Page 1 for TEBO 



#3:n$:@ORGAIIfCS AI\IA].YSIS DATA SHEET INCORPORATED
liIIflfPlID by cClFID-SiIica and Acid Cleaned Sanp1e ID: LCS-072011
Page 1 of 1 LCS/LCSD 

Lab Sarnple ID: LCS-072011 QC Report No: TE80-The Boeing Company
LIMS ID: Lt-L5412 Project: NBF
Ma:rix: Water - 02s082.3l_1^.Dara Retease Aurhorizedr \l i ) Date Sampled: 01 /20/Il
Reported: 01/2I/It vt ' Date Received: A'7 /20 /ll 

Date Extracted LCS/LCSD: O1/20/LI Sample Amount LCS: 500 nL 
LCSD: 500 nL

Date Analyzed LCS: 01/20/rr 2Q:53 Final Extract vorume LCS: 1.0 mL 
LCSD: 01/20/IL 2Lt1.6 LCSD: 1.0 mL

Instrument,/Analyst LCS: FIDIMH Drlution Factor LCS: 1.00 
LCSD: FTD/MH LCSD: 1 . 00 

Spike LCS Spike LCSD 
Rang€ LCS Added-LCS Recowery LCSD Added-LCSD Recovery RpD 

Di ese I 3.07 3.00 102? 3.08 3. 00 103t 0.3r 

TPHD SuEogate Recovery 

LCS LCSD
o-Terphenyl I22Z 1,232 

Resul-ts repcrted in mg,/L
 
RPD calculated using sample concentrations per SW846.
 

FORM III 



#stfisrb@ 
INCORPORATED 

TOTAL DIESEL R,A}IGE HY-DROCARBONS-EXTR,ACTION REPORT 

Matrix: Water 
Date Received: o'7 /20/II 

ARI Job: 
Project: 

TE80 
NBF 
02s082.311 

ARI ]D Cl-i-ent ID 
Samp 
Amt 

Final" 
Vol-

Prep 

I7-I5412-072011MB1 
1 1- 15 4 '7 2-0120I|LCS1 
11-15412-012011LCSD1 
II-7541 2- TE8 0A 
11-15473-TE80B 
tt-t541 4 -TE8 0C 

Method B1ank 
Lab Control 
Lab Control Dup 
DW-09-072011 
DW-11-072011 
DW-12-0"7 20]-1 

500 mL 
500 mL 
500 mL 
)UU ML 
500 mL 
500 mL 

1.00 mL 
1. UU ML 
1.00 mL 
1.00 mL 
1. UU InL 
1.00 mL 

01 /20/tr
a] /20/ir 
o'7 /20/tr 
01 /24 /t! 
o'7 /20/rt 
01 /20/rr 

Diesel Extraction Report 



f,rs5fisr!@
ORGATiIICS ATiI,ALYSIS DATA SHEET INCORPORATED 
TPHG by t{ethod NWTPHG QC Report No: TE8O-The Boeing Company
Matrix: Water Drniant-. NBF 

Event: 025082 .37L
Data Release Authorized, V^	 Date Sampled: o'7 /20/tt' Renort tr.i : O'1 / 21 / 1-1 / Date Recei-ved: 01 /20/L7 

Analysis
ARI ID Client ID Date D], Range Result 

MB-072011_ Method Blank o'7 /20/7I 1.0	 Gasoline < 0.25 
LI-7541 2 PIDl	 HC ID 

Trifluorotoluene 105? 
Bromobenzene 101E 

TE80A DW-09-072011 07 /20/rL t.0 Gasoli-ne < 0.25
rr-r547 2 PI D1 HC ID 

?r:fluorotoluene 99.82 
Bromobenzene 91.0% 

TE80B DW-11-072011 01 /20/tt 1.0	 Gasol-ine < 0.25 
11-15473 PI D1	 HC ID 

Trif l-uorotoi-uene 98 .42 
Bromobenzene 96.9e" 

TE80C DW-12-0?2011 0'7 /2r/1_! 1.0 Gasoline < O.25 Il 
Lr-L541 4 PIDl HC ID 

TrifJ-uorotol-uene 7O2Z 
Bromobenzene 100? 

TE80D Trip Blanks 0'7 /20/LI 1.0	 Gasoline < 0.25 
11-15475 PI D1	 HC ID

Trifluorotoluene I022 
Bromobenzene 98.0E 

Gasofine values reported j-n mg,/L (ppm) 

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene. 

GAS: fndicates the presence of gasoline or weathered gasoline.
 
GRO: Positive resul-t tnat does not match an identifiabl-e gasoline pattern.
 

FORM T 



t!3:fi:tb@ 
INCORPORATED 

TPHG WATER SURROGATE RECOVERY ST'M!,TARY 

ARI Job: TE80 QC Report No: TE8O-The Boeing Company
Matrix: Water vro't ecE : Nut 

eient : O25OB2.3lI 

Client ID TOT OUT 
MB-072011 10 5 B 101E n 
LCS- 07 2 01- t- 1 1 0g I02Z 0 
LCSD-0?2011 1058 9'7.'72 
DW-09-072011 99.88 91 .02 n 
DW-11-07201_1 98 . 48 96. 9t 
DW-I2-Q'720LI to2z 100? 0
Trip Blanks I02Z 98.0% 0 

LCS/MB LIMITS QC LIMTTS 
(TFT) : Trifluorotoluene (80-r.20) (80-120) 
rP.P.7\ : RrnmnFran. (80-120) (80-120)-- -...---..zene 

Log Number Range- I7-I54'1 2 EO I1-15475 

FORM TI TPHG 

Drna 1 fnr'Ptrqn 



#su:::@
ORGAf.ffCS AI.IAILYSIS DATA SHEET INCORPORATEO 
TPHG by Method NWTPHG SanpJ-e ID: ICS-O72OLL
Page I of 1 I"AB CONTROL SAI"IPLE 

Lab Sample ID: LCS-072011 QC Report No: TE8O-The Boeing Company
LIMS ID: II-75412 Project: NBF
Matrix: lVater Event:. 025082.3LL 
Data Release Aut.horized: Date Sampled: NA 
Reportedl. 01 /21/lt Date Received: NA 

Date Analyzed LCS: 0'7 /20/71 L0:24 Purge Volume: 5.0 mL 
LCSD: 0"7/20/ll L0:53 

Instrument,/Anal-yst LCS : PIDI/MH Dil-ution Factor LCS : 1 . 0 
LCSD: PIDl/MH LCSD: 1.0 

Spika LCS Spike LCSD 
Analyte LCS Added-LCS Racovery LCSD Added-LCSD Recovery RpD 

GasoLine Range Hydrocarbons r.1.4 1.00 114t 1. 04 1.00 104* 9.22 

Reported in mgll, (ppm) 

RPD calculated using sample concentrations per SW846. 

TPHG Sulrogate Reeovery 

LCS LCSD 
Tri f luorotol-uene 110? 105t
 
Bromobenzene I02Z 91 .'72
 

FORM ITI 



Arstfisrb@ 
INCORPORATEDORGAI{ICS A}IALYSIS DATA SHEET 

PCB by GCIECD Merhod SW8082 
Pase 1 of 1 

Lab SampJ,e ID: TEB0A 
LIMS ID: II-I5412 
Matri-x: Water 
Daca Release Authorized' llfl
Reporced:. 01 /27/II , 

" ) 
Date Extracted: 01 /20/I7
Date Analyzed: 01 /2Il11 08:58 

ncr rrrnanr / an: | \rst: 
f]P- al a:nrrn. NIn 

Srrl Frr- Cl e:nrrn. YeS 

CAS Nunber 

1261 4-rI-2 
53469-2).-9 
1261 2-29- 6 
11097-69-1 
7r096-82-5 
rrr04-28-2 
11141-16-5 
31 324-23-5 

l,LLj5l JGK 

Analyte 

Arocl-or 1016 
Arocl-or 1242 
Arocl-or 1248 
Arocl-or 1254 
Arocfor 1260 
Aroclor I22I 
Arocl.or 1232 
Aroc]or 1262 

Panarf 

Sa'nFIe ID: 	Dw-09-072011 
SAt"fPLE 

QC Report No: TEB0-The Boeing Company 
Proj ect : NBF 

025082.311 
Date SampJ-ed: 01 / 20 / II 

Date Received: 01 /20/II 
Sample Amount:
 

Final- Extract Volume:
 
Di-l-ution Factor:
 

Sil-i-ca Gel:
 
Acid Cleanup:
 

RL 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

arl i n rrnlT 	 /nnh\\yyv / 

PCB Surrogate Recovery 

De ca ch f o robiphenyJ- 62 .52
 
Te t ra chl orome t axyl- ene 49.0%
 

FORM I 

1000 mL 
0.50 mL 
1.00 
Yes 
Yes 

Result 

< 0.010 u 
< 0.010 u 
< 0.010 U 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 

http:Arocl.or


Arsbfisrb@
ORGANICS AI{A],YSIS DATA SHEET INCORPORATED 
PCB by AC/F.CD Method SW8082 Sanple ID: DW-11-072011 
Paqe 1 of 1 SAI'{PLE 

Lab Sample ID: TE80B QC Report No: TE8O-The Boeing Company 
LIMS ID:11-15473 Project: NBF 
Matrix: Water 025082 .3Lr 
Data Rerease Authorj-zed' Vq) Date Sampled: 01 /20/II
Rpnnrte.l. nl /21 /II Date Received: 01 /20/II 

Date Extractedt 01 /20/II Sample Amount: 1000 mL 
D^rtr AnaI v-ecll. A1 /2I/II 09:I1 Final Extract Volume: 0.50 mL 
I rsrrrrrnent /Ane I vst : ECD5/JGR Drlution Factor: 1.00 
f]P- al a:nrrn. Nln Silica Gel-: Yes 
S,r I f rrr (ll e:nrrn' YeS Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-II-2 
53469-2I-9 
12612-29-6 
11097-69-1 
77096-82- 5 
11104 -28-2 
11141-16-5 
31 324-23-5 

Aroclor 
Arocl-or 
Arocfor 
Arocl-or 
Arocl-or 
Arocl-or 
Aroc-l-or 
Arocl-or 

1016 
L242 
1248 
1)tr,4 

).260
r22l 
r232 
1262 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 u 
< 0.010 U 

< 0.010 U 

< 0.010 u 
< 0.010 u 

Rannrl- ar] i n rralT. /nnl-r\\rr"/ 

PCB Surrogate Recovery 

De ca chI orobiphenyl 
Tet rachforomet axvl ene 

21 .BZ 
41 .52 

FORM I 



Ai3ifi8rb@
ORGAI{ICS A}IAJ,YSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method Sw8082 Sample ID: DW-12-Ol2ott 
Page 1 of 1 SAIVIPLE 

Lab Sample ID: TE80C QC Report No: TE8O-The Boerng Company
LIMS ID: II-I54"14 Proj ect : NBF 
Matrix: Water . rf\ 025082 .3rr.., \t\t \ JaLa Ker_ease f\uLnorlzeo:v | ) Date Sampled: A1 /20/II
Reported: 01/2I/II Date Received: 01 /20/LL 

Date Extracted: 01 /20 /II Sample Amount: 1OO0 mL 
Date Analyzed: 01/2I/LI 09:35 Final Extract Vol-ume: 0.50 mL 
lnstrumenc/Anal.vst : t uDt/ JbK Dil-ution Factor: 1. O0 
GPC Cleanup: No Si-l-ica Ge-L: Yes 
Sulfur Cleanup: Yes Acld Cleanup: Yes 

CAS Nunber Analyte RL Result 

1261 4-II-2 Aroclor 1016 0.010 < 0.010 u
 
53469-2I-9 Aroclor 1242 0.010 < 0.010 u
 
1261 2-29- 6 Arocl-or L248 0.010 < 0.010 u
 
II091 -69- 1 Aroclor L254 0.010 < 0.010 u
 
IIA96-82-5 Aroclor 1260 0.010 < 0.010 u
 
1110 4 -28-2 Aroc]or r22L 0.010 < 0.010 u
 
11141-16-5 Arocfor r232 0.010 < 0.010 u
 
31 324-23-5 Arocl-or L262 0.010 < 0.010 u
 

Qannrt- aA i n rrn,/T /nnl-.\ueu frr FYl ! \PPvl 

PCB Surrogate Recovery 

l-)ecach I orohi nhenrr'l 56.5? 
Tet rachf orome t axylene 48 .5e" 

FORM I 



fitssfi:tb@
ORGA\TICS AI{AIYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method SW8082 Sample ID: MB-072011 
Page 1 of 1 METHOD B],ANK 

Lab Sample ID: MB-072011 QC Report No: TE8O-The Boeing Company 
LIMS ID: II-75412 Proj ect : NBF 
Matrix: Water 02s082.311 
DaLa Release Authorized D:re S:mnled' NA,vD
Reported:. 01 /2I/IL Date Received: NA 

Date Extracted: 01 /20/I Sample Amount: 1OOO mL 
f):f o An:'rtzad,. 11 /2I/II 09:54 Fi-nal- Extract Volume: 0.50 mL 
r ncr rrrmanr / anr | \rsE: tluul/ JGK Dif uti-on Factor: 1.00 
'.-D,- ?1ornrrn. Nln Sil-ica Gel-: Yes 
Qrrl frrr Cl c:nrrn. YeS Acid Cleanup: Yes 

CAS Nunber Analyte RL Result 

126t 4-IL-2 Aroclor 101 6 0.010 < 0.010 u 
53469-2r-9 Aroclor 7242 0.010 < 0.010 u 
126t 2-29-6 Aroclor 7248 0.010 < 0.010 u 
Lrj91 -69-r Arocl-or 1254 0.010 < 0.010 u 
tr096-82-5 Aroclor :-260 0.010 < 0.010 u 
11104 -28-2 Arocfor I22I 0.010 < 0.010 U 

11141-16-5 Aroclor 1232 0.010 < 0.010 U 

31 324-23-5 Arocfor 1262 0.010 < 0.010 u 

P6nn rfad i n rralT /nnh\\ taYv t 

PCB Surrogate Recovery 

f)eeaeh I nrnl-ri nhcnrr'l 65.5% 
Tet rachl- orome t a x y I e ne 41 .82 

FORM I 



Aisifi8rb@ 
INCORPORI\TED 

SW8O82/PCB WATER STJRROGATE RECOVERY SI]MT{ARY 

Matrix: Water QC Report No: TE8O-The Boeing Company 
Proj ect : NBF 

02s082.311 

DCBP DCBP TCIO( TCDO(
 

Client ID t REC LCL-UCL t REC LCL-UCL TOT OUT
 

MB-072011 65.5% 32-108 4'7.8e. 31-100 0'7r.8e" 32-108LCS-072011 41 .5% 31-100 0
 

LCSD-072011 12.5% 32-108 45.22 31-100 0
 

DW-09-072011 62.5% 19-111 49.0% 27-100 0
 
DW-11-072011 21 .1eo 19-11L 4'7.5e. 21-100 0
 

DW-L2-01 20rr 56.5% 19-111 48. s% 27-L00 0
 

Prep Method: SW3510C 
T nn rrrrrml-ror Qrnna: 11-l-5412 Lo ll-1541 4 

FORM-rr SW8082 
Page 1 for TE80 



fits:fi:rb@
ORGANICS ANAI,YSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 Sample ID: LCS-072011 
Page 1 of LCS/LCSD1 

Lab Sample ID: LCS-072011 QC Report No: TE8O-The Boerng Company 
LIMS ID:. 1I-I5412 Prol ect : NBF 
Matrix: Water 025082.311 
Data Release Authorizedt \f,) Dete Semnled' NA 
Reported: O1/2I/II " Date Received: NAI 

Date Extracted LCS/LCSD: 0-7 /20/ll Sampl-e Amount LCS: 1000 mL 
LCSD: lOOO ML 

Date Analyzed LCS: 01/21111 10:13 Finaf Extract Vofume LCS: 0.50 mL 
LCSD: 01/2I/II I0:32 LCSD: 0.50 mL 

I nsr rrmenf /Ana I vst LCS: ECD5/JGF. Dilution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1 . 00 

GPC Cleanup: No Srl-ica Gel: Yes 
Srrl frrr e rc:n'rn. YeS Acid Cleanup: Yes 

Spike LCS Spike LCSD 
Analyte ICS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Arocl-or 1016 0.034 0.050 68.0% 0.031 0.050 62.0% 9.22 
Aroclor 1260 0.042 0.050 84.0t 0.041 0.050 82.02 2.42 

PCB Surrogate Recovery 

LCS LCSD 
f)cc:chI orohi nhenr;l 71.8? 12.52 
Tetrachlorometaxylene 41 .52 45.22 

Resul-ts reported in pglL
 
RPD cal-culated using sample concentrations per SW846.
 

FORM III 



tisffi:tb@ 
INCORPORATED 

INORGAI.IICS ANAIYSIS DATA SHEET 
DISSOLVED METAI.S Sample ID: DII-09-O12OLL 
Page L of 1 SAI'IPLE 

Lab Sample ID: TE80A QC Report No: TE80-The Boeing Company 
LIMS ID: I]--).5412 Project: NBF 
Matrix: Water 025082.3Lr 
Data ReLease Authori-zed: Date Sampled: 07 /20/1.I
Reported: 01/22/1.I Date Received: O'7 /20/'J,1, 

Prep Prep Analysis Analyais
f.teth Date ldettrod Date CAS Nr:nber Analyte RL :u1gt/L A 

200.8 07/21,/1,I 200.8 07/2I/1,1, 7440-38-2 Areenic 0.2 L.2 
200.8 07 /21,/II 200.8 07 /21,/11 7 440-43-9 Cadmium 0.1 0.1 u 
200.8 07 /27/1,7 200.8 07 /2I/77 7 440-47-3 Chromium 0.5 0.5 U 

200.8 01 /21./1I 200.8 07 /2I/1.1. 7440-50-8 Copper 0.s 0.6 
200.8 07/2I/11, 200.8 0't/2I/1,7 7439-92-7 Lead 0.1 0.1 u
't410A 0't/27/11, 7470A 0't/21/77 '1439-97-6 Mercury 0.1 0.1 u 
200.8 01 /21,/1,I 200.8 01 /21,/Il 744O-O2-O Nickel 0.5 L.7 
200.8 07 /21./1.1 200.8 07 /21./1I 7 440-66-6 zinc 4U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM-I 



erssilstb@ 
INCORPORATED 

INORGAI{ICS N{AI,YSIS DATA SIIEET 
DISSOLVED METAIS Sample ID: Dll-ll-O72OLL 
Page 1 of 1 SeIvtPLE 

Lab SampJ-e ID: TE80B QC Report No: TE80-The Boeing Company
LIMS ID:11-15473 Project: NBF 
Matrix: Water 025082.311 
Data Release Authorized: Date Sampled: O-l /20/'11
Reported: 07 /22/1,1 Date Received: 0'7 / 20 / lI 

Prep Pr€p Analyeia Analysie
ldeth Date ldethod Date CAS Nunber Analyte RL Vgt/I' A 

200.8 01 /2I/II 2OO.8 07 /21/1,1, 74AO-38-2 Arseniq 0.2 2.2 
200.8 01/2I/II 200.8 07/21/1,1 1440-43-9 Cadmium 0.1 0.1 U 

200.8 01 /2'1./II 200.8 07 /2I/1,1, 74AO-47-3 Chromium 0.5 1.3 
200.8 01 /2I/1.1. 200.8 0'1/21,/1,1, 7440-50-8 Copper 0.5 1.0 
200.8 07 /27/1.1. 200.8 07 /2I/Il '7 439-92-t Lead 0.1 0.1 u 
7 470A 07 /21/71 7 470A 07 /21,/1,1, 1439-9'7-6 Mercury 0.1 0.1 u 
200.8 07 /2I/71 200.8 01 /2I/77 744O-O2-o Nickel 0. 5 L.7 
200.8 O'7 /21./1.'1. 200.8 07 /21,/1,1, 7440-66-6 Zj-nc, 4L2 

U-Anal-yte undetected at given RL 
Rl-Reporting Limit 

FORI.{-I 



Arsbnstb@ 
INCORPORATED 

INORGAT{ICS N{AIYSIS DATA SHEET 
DISSOLVED METALS Sauple ID: DII-12-O?2OLL 
Page 1 of 1 SAMPLE 

Lab Sample ID: TE80C QC Report No: TE8O-The Boeing Company 
LIMS ID: ].]--L5474 Project: NBF 
Matrix: Water 025082.311 
Data Release Authorized: Date SampJ-ed: 01 /20/1.I
Reported: 07 /22/1,1 Date Received: 0'7 /20/11, 

Prep Prep Analysis Analysis
ldeth Date Method Date CAS Nrlnber Arral.yte RL Vgt/L A 

200.8 07/2I/II 200.8 07/21./7I 7440-38-2 Arsenic 0 .2 1.8 
200.8 0't/21/71 200.8 07/21./Il 1440-43-9 Cadmium 0.1 0.1 u 
200.8 01/21,/11- 200.8 07/2I/7I 7440-47-3 Chrouir:n 0.s 0.8 
200.8 07 /2I/1,I 200.8 07 /21,/1,1 7440-50-8 Copper 0.5 3.4 
200.8 07/21,/11 200.8 0'7/2I/Il 7439-92-L Lead 0.1 0.4 
1410A 07/21,/1I '74"70A 0'l/2I/11, 7439-97-6 Mercury 0.1 0.1 u 

200.8 0'7/2I/71 200.8 01/2I/1.1. 744O-O2-O Nickel 0.5 1.9 
200.8 07 /2I/1,1 200.8 01 /2I/11. 1440-66-6 Zinc 46 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM_I 



trsiilsrb@ 
INCORPORATED 

INORGAI.IICS ANAIYSIS DAIA SHEET 
DISSOLVED METAI,S Sample ID: METIIOD BIAI{K
Page 1 of 1 

Lab Sample ID: TE8OMB QC Report No: TE80-The Boeing Company 
LIMS ID: ll-75412 Proi ect: NBF 
Matrix: Water 025082.311 
Data ReLease Authorized: Date Sampled: NA 
Reported: 07 /22/II Date Received: NA 

Prep Prep Analysis Analyais 
ldeth Date ldethod Date CAS Nuuber Anal.yte ]u'9/L 

200.8 01 /21./17 200.8 07 /2't /1.1. 7 440-38-2 Arsenic	 u-z 0.2 U 

200.8 o1/21./Lr 200.8 07 /2't /1.1. 7 440-43-9 Cadmium	 nl 0.1 U 

200.8 0't /2r/rr 200.8 07 /2L/tr 't 440-47 -3 Chromi-um	 nq nq U 

200.8	 o'7 /2r/17 200.8 07 /21./11. 7440-50-8 Copper nq 0.5 U 

n1 n1200.8 07 /21./1.7 200.8 01/2't /1.r 7 439-92-r Lead U 

7470A 01/27/rr 1470A 07 /2!/rr 7 439-97 -6 Mercury n1 n1 U 

200.8 01/2r/rr 200.8 07 /2r/rr 1 440-02-0 Nickel-	 oq U 

200.8 07 /2't /1.1. 200.8 07 /27/r1 1 440-66-6 Zj-nc	 U 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

EORI'I-I
 



Arsiffsrb@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOL\TED METAI.S Sanple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: TESOLCS Report No: TE8O-The Boeing Company 
LIMS ID: L1-L5412 Project: NBF 
Matrix: Water 025082.3LL 
Data Rel-ease Authorized: Date Sampled: NA 
Reported: 0'7 /22/7L Date Received: NA 

BIA}.TK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte llethod Found Added Recovery a 

Arsenic 200.8 26.8 25.0 107? 
Cadmium 200.8 Z I .U 25 .0 1088 
Chromium 200.8 26 .9 25.0 108? 
Copper 200.8 29.2 ZJ.U Itl Z 

Lead 200.8 21 .8 25 .0 111? 
Mercury 7410A z.z 2.0 110t 
Nickel- 200.8 28 .4 z3.u 114 I 
Zinc ZUU .6 88 80 110? 

Reported in VS/L 

N-Contro.l- ]imit not met 
Controf Limi-ts: 80-120? 

FORI'!-VII
 



 
 
 
 
 
 
 
 

APPENDIX E 
 

Sand Filter and Media Specifications 
 
  



Max: 700gpm  Nominal: 500gpm

60 PSI

¾” washed gravel;  700lbs/pod = 2,800lbs
Pea gravel; 700lbs/pod = 2,800lbs
20/30 silica sand; 1600lbs/pod = 6400lbs

Equipment:           4,800 lbs                                
Media:                   12,000 lbs
Operational:         23,400 lbs           

Clear Water designed 
PLC based control 
system

Backflush header will be flipped around so 
the backflush line comes out of the same 
side as the influent header of the filter

Backflush max flow rate; 239 gpm
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Rectangle
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APPENDIX F 
 

Documentation of Green Power Purchase 
 
  





11/04/2011
L046776Invoice:

Invoice Date:
INVOICE

Payment Terms:
Due Date:

Net 30
12/04/2011

City of Seattle

Seattle City Light
700 5th Avenue, Suite 3200
PO Box 34023
Seattle WA 98124-4023
206-684-3000

Amount Remitted

USD$ 3,000.00 

THE BOEING CO

United States

SEATTLE WA 98127-2207

PO BOX 3707 - M/C 1W-12

CARL BACH

AMOUNT DUE:Customer: SCL116369

Please write invoice # on check and make checks payable to: City of Seattle, P.O. Box 34017, Seattle, Washington 98124-1017

RETURN THIS PORTION WITH YOUR PAYMENT

Service Request / Contract # :

AmountDescription

INVOICE Invoice: L046776

Invoice Date: 11/04/2011

Payment Terms:

Due Date:

SR / Contract #:

Net 30

12/04/2011

City of Seattle

Seattle City Light
700 5th Avenue, Suite 3200

206-684-3000
Seattle WA 98124-4023
PO Box 34023

 3,000.00 GREEN UP PURCHASE

 3,000.00 Subtotal:

$ 3,000.00 AMOUNT DUE:

(206) 684-3217Questions on invoice content call service representative at:

Charge for greenup purchase of  200,000 kWh of green power (RECs) @ $.015/kWh.

Past due balances may be subject to an interest charge of 1% per month, 

206-684-3419For payment information call General Account

biprntb.rpt



 
 
 
 
 
 
 
 

APPENDIX G 
 

Electrical Permit Documentation 
 
  





 

 
 

     

 

 

 

 

 

Electrical Permit  
 

Permit  
Permit Number 2000794E Status Active 

Applied 7/19/2011 Fee Due $0.00 

Total Corrections    
Applicant Inspection Site 

Permit Holder PACIFIC CREST ELECTRIC INC Company Name Boeing Co. 

Name  Owner Name  
Address PO BOX 1551 Address Boeing Field 

City SNOHOMISH City SEATTLE 

Special Instructions  

 Return to Main Menu
   

   

Inspections 

Inspected Inspector Corrections Written Corrections Completed Comments 
10/24/2011 FONTANA, CHRISTOPHER  0 0   
10/24/2011 FONTANA, CHRISTOPHER  0 0   
9/29/2011 FONTANA, CHRISTOPHER  0 0   
9/15/2011 FONTANA, CHRISTOPHER  0 0   
8/4/2011 FONTANA, CHRISTOPHER  0 0   
8/3/2011 FONTANA, CHRISTOPHER  0 0   
7/29/2011 HOSEA, JOHN  0 0   
7/20/2011 HINGTGEN, TIM  0 0   

 

  

http://fortress.wa.gov/Ini/epis/frmPermitSearchMain.aspx 

Requests 

Created Requested Reason Status 
10/22/2011 10/23/2011   Request Taken 
10/20/2011 10/21/2011   Request Taken 
9/14/2011 9/15/2011   Request Taken 
8/8/2011 8/10/2011 CALLED IN TO CANCEL INSPECTION REQUEST Cancelled 
8/3/2011 8/4/2011   Request Taken 
7/29/2011 8/1/2011   Request Taken 
7/28/2011 7/29/2011   Request Taken 
7/19/2011 7/20/2011   Request Taken 

 

Details 

Inspected Inspection Result Comment 
10/24/2011 Feeder,New,Exposed,480V,>600A  AC - Approved Complete feeders final/transformer 

10/24/2011 Service,New,Underground,480V,401-
600A  AP - Approved Partial service 

9/29/2011 Feeder,New,Exposed,480V,>600A  AP - Approved Partial progress service/listing transformer/permit mv 
terminations/hye pot test 

9/15/2011 Cover,Conduit Only,Underground  AC - Approved Complete cr water treatment area 

8/4/2011 Cover,Conduit Only,Underground  AP - Approved Partial west side 

8/3/2011 Cover,Conduit Only,Underground  AP - Approved Partial cvr east side 

7/29/2011 Cover,Conduit Only,Underground  AC - Approved Complete north of Myrtle street uo 240' 

7/20/2011 Cover,Conduit Only,Underground  AP - Approved Partial Markof S. of Myrtle and road crossing 2" PVC 
 

 

 

About L&I | Find a job at L&I | Informaci�n en espa�ol | Site Feedback | 1-
800-547-8367  

Visit access.wa.gov  

  

 

http://www.lni.wa.gov/default.asp
http://www.lni.wa.gov/
http://www.lni.wa.gov/Safety/default.asp
http://www.lni.wa.gov/ClaimsInsurance/default.asp
http://www.lni.wa.gov/WorkplaceRights/default.asp
http://www.lni.wa.gov/TradesLicensing/default.asp
http://www.lni.wa.gov/Main/AboutLNI
http://www.lni.wa.gov/Main/FindAJob.asp
http://www.lni.wa.gov/Spanish/
http://www.lni.wa.gov/Main/SiteFeedback.asp
http://www.lni.wa.gov/Main/ContactInfo/default.asp
http://www.lni.wa.gov/Main/ContactInfo/default.asp
http://access.wa.gov/
http://access.wa.gov/
http://www.lni.wa.gov/
http://access.wa.gov/
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for Long-Term Stormwater Treatment 
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1.0 INTRODUCTION 

This operation and maintenance (O&M) manual presents operation, maintenance, monitoring, 

and testing procedures related to the long-term stormwater treatment (LTST) system at North Boeing 

Field (NBF).  The LTST system is designed to remove polychlorinated biphenyls (PCBs) from 

stormwater in the storm drain system at NBF.  On September 29, 2010, Boeing entered into an 

Administrative Settlement Agreement and Order on Consent for Removal Action (ASAOC) with the U.S. 

Environmental Protection Agency (EPA).  This O&M manual is a required deliverable under the 

ASAOC, which requires that Boeing address the discharge of PCBs to the Slip 4 Early Action Area 

(EAA) through short-term and long-term stormwater treatment removal actions.  Most of the PCBs 

discharging from NBF to Slip 4 via the NBF storm drain system were previously identified to be from the 

North Lateral portion of the storm drain (SAIC 2010).  Under the ASAOC, Boeing installed the short-

term stormwater treatment (STST) facility to remove PCBs from a large portion of the North Lateral 

portion of the NBF storm drain system prior to discharge to Slip 4 (Landau Associates 2010, 2011).  The 

STST facility consisted of a chitosan-enhanced sand filtration (CESF) system that treats stormwater flow 

from a large portion of the North Lateral storm drain line at NBF.  That system became operational on 

September 15, 2010.  The STST facility demonstrated that CESF was very effective at reducing the mass 

of TSS and PCBs in stormwater.  Therefore, the LTST facility was designed around a similar CESF 

system, although significantly larger in footprint and capacity.  It preferentially treats stormwater flow 

from a portion of the North Lateral, but also treats all base flow and a portion of all stormflow that drains 

to King County Lift Station LS431 at the NBF site.  The STST facility was operated until the LTST 

facility was installed and operating, and then it was decommissioned in November 2011.  Operation of the 

LTST facility officially began on October 28, 2011. 

 

1.1 SITE LOCATION 
NBF is located east of East Marginal Way South, adjacent to the King County International 

Airport (KCIA) and the City of Seattle Georgetown Steam Plant.  The approximate street address is 7370 

East Marginal Way South, Seattle, Washington.  NBF is approximately 150 ft from the head of Slip 4, 

which is an EAA at approximately River Mile 2.8 on the Duwamish Waterway within the Lower 

Duwamish Waterway Superfund Site. 

 

1.2 TREATMENT SYSTEM DESCRIPTION 
Because PCB contamination is predominantly bound to suspended particles in the stormwater, 

removal of these particles is the most effective method of PCB removal.  For stormwater CESF treatment, 
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a liquid solution of chitosan acetate is typically dosed into the stormwater prior to a filtration step (e.g., 

sand filtration).  Chitosan is a biopolymer that can be extracted from shrimp and crab shells.  The chitosan 

agglomerates suspended solids, including small colloidal particles that are otherwise resistant to settling 

and filtration.  The larger size and mass of the agglomerated particles facilitate efficient settling and 

filtration.  CESF systems can effectively remove suspended solids, often achieving turbidity levels below 

1 nephelometric turbidity unit (NTU) with a dosage of chitosan acetate of less than 1 part per million 

(ppm). 

 

1.2.1 TREATMENT SYSTEM DESIGN BASIS 
As was similarly described in the 100% Design Report: Long-Term Stormwater Treatment 

(Landau Associates 2011), the following items describe the basis of LTST system design. 

 The LTST system was constructed adjacent to and south of King County Lift Station LS431.  
The system treats all dry weather base flows from the Lift Station Inlet Vault (LSIV) and 
MH130A (North Lateral) and preferentially treats wet weather storm flows from MH130A 
and, as capacity allows, additional flows from the LSIV.  The treatment system was designed 
to capture and treat approximately 91 percent of onsite storm flows to MH130A (12.8 acres) 
and 100 percent of onsite and offsite dry weather base flows to the LSIV (approximately 
106 acres onsite plus approximately 191 acres offsite).  Additional treatment of low storm 
flows at the LSIV is provided as capacity is available.  The system operates at full capacity 
(1,500 gpm) whenever sufficient stormwater is present. 

 The submersible pump at MH130A (initially used for the STST System) is connected to a 
new forcemain and routes base and wet weather storm flows from MH130A directly to the 
LTST system.  When the LTST system has capacity beyond that which is required to treat the 
flows from MH130A, additional storm flows from the LSIV will be pumped to the system. 

 Offsite stormwater that was part of the North Lateral (41.1 acres of King County drainage) 
was rerouted at a storm drain manhole (54-inch diameter) that is located 16 feet upstream of 
MH178.  The rerouted line goes through NBF and terminates at SDMH421, which is 
upstream of the LSIV.  The reroute minimizes overflow bypass at MH130A and allows 
preferential capture and treatment of onsite North Lateral storm flows.  The reroute also 
allows some treatment of offsite North Lateral flows (as well as other laterals) at the LSIV 
when capacity allows. 

 Dry weather base flows from onsite and offsite laterals discharging to the LSIV are pumped 
to the LTST system. 

 All treated flows from the LTST system are discharged to the Lift Station Outfall Vault, 
downstream of the LTST intake. 

 When stormwater flows exceed the LTST system capacity and raise the level in the LSIV to 
the first King County “pump on” setpoint, the existing King County pump(s) will activate and 
pump water into the Lift Station Outfall Vault, bypassing the LTST system. 
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1.2.2 TREATMENT SUMMARY 

The following list provides a brief summary of the primary LTST system operations: 

1. Stormwater is transferred from MH130A in the North Lateral, and from nearby King County 
Lift Station Inlet Vault (LSIV) to the treatment system location (see Section 1.2.1 for capture 
/ treatment design basis) 

2. Large particles are settled-out in the Inlet Weir Tank 

3. Stormwater is pumped through the control station for introduction of chitosan acetate 

4. Sedimentation: Chitosan-enhanced sedimentation in the Storage Tanks 

5. Stormwater is pumped again through the control station for an additional dose of chitosan 
acetate 

6. Filtration: Chitosan-enhanced sand filtration in three multi-vessel sand filter units 

7. Water quality testing: Turbidity monitoring of treated stormwater 

8. Water meeting criteria (turbidity < 5 NTU) continues to discharge at Slip 4 

9. Water not meeting criteria (turbidity ≥ 5 NTU) is recirculated back to the Storage Tanks for 
additional settling and CESF. 

1.2.3 TREATMENT SYSTEM COMPONENTS 
A brief description of the process equipment used at the LTST system is provided in the list 

below: 

 

Stormwater Collection Pumps: Two pumps will transfer stormwater to the LTST system. 

1. A 10 horsepower (hp) submersible electric pump (P-101) is installed at MH130A.  This pump 
will operate at approximately 500 gallons per minute (gpm).  The pump is additionally 
controlled by float activation with PUMP ON at approximate elevation 4.45 ft and PUMP 
OFF at approximate elevation 3.3 ft.  A weir just downstream of the pump, in MH130B, is at 
approximate elevation 5.23 ft. 

2. A 21.5 hp submersible electric pump (P-201) is installed at the LSIV.  This pump will be 
operated in conjunction with P-101 to achieve a maximum combined flow rate of 1,500 gpm.  
Pump P-201 is capable of operating between pumping flow rates of 750 gpm and 1,500 gpm.  
The actual flow rate from P-201 will be adjusted by variable frequency drive (VFD) motor, 
and controlled dependent on the flow rate from MH130A.  The pump is additionally 
controlled by float activation with PUMP ON at approximate elevation –0.51 ft and PUMP 
OFF at approximate elevation –2.80 ft.  Operation of this pump is intended to limit the rise of 
water in the LSIV so that the King County pumps will not be activated unless the LTST 
system is treating its design capacity of 1,500 gpm. 

Inlet Weir Tank: All stormwater routed to the LTST system enters the 17,800-gallon Inlet Weir Tank, 

constructed with baffles in an under-over configuration.  This tank facilitates settling of large particles 

and also provides some retention capacity for floating oil prior to chitosan dosing.  The tank is designed 

to remove particles and provide protection for downstream process equipment.  Pump P-301 transfers 
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stormwater from the Inlet Weir Tank and is capable of passing solids up to ⅞-inch diameter.  Flow rates 

through this tank could reach a maximum of 1,739 gpm, which includes a combined total of 1,500 gpm 

stormwater from MH130A and the nearby LSIV, and 239 gpm from the sand-filter backflush operation. 

 

Transfer Pumps: Four pumps will transfer fluids within the LTST facility. 

1. A 40-hp centrifugal pump (P-301) will transfer fluids from the Inlet Weir Tank, through the 
monitoring and control unit for monitoring and chitosan injection, and then to the Storage 
Tanks for settling.  The pump is capable of operating at pumping flow rates between 500 and 
1,650 gpm adjusted by VFD.  Multiple flow rate setpoints have been established based on the 
height of water in the Inlet Weir Tank, to avoid over-cycling the pump by increasing 
pumping flow rates when levels are high and reducing pumping flow rates when tank levels 
are low. 

2. Three individual 20-hp centrifugal pumps (P-310A, P-310B, and P-310C, one for each sand 
filtration unit) will transfer stormwater from the Storage Tanks, through the monitoring and 
control unit for monitoring and additional chitosan injection, through a sand filtration unit, 
through the monitoring and control unit once again, and either toward discharge at Slip 4 or 
recirculated back to the Storage Tanks depending upon monitoring results. 

Chitosan Injection System: The chitosan injection system consists of three chitosan storage tanks 

(200-gallons each, located inside the control trailer), a variable speed chemical metering pump, graduated 

cylinders for calibration, inline static mixers, and assorted tubing and control valves.  Chitosan dosing 

occurs within the control trailer for two separate stages of the treatment train.  Stormwater is dosed prior 

to entering the Storage Tanks, and again prior to entering the sand filtration unit. 

 

Storage Tanks: For the LTST system, three 21,000-gallon steel aboveground storage tanks (ASTs) 

facilitate sedimentation prior to sand filtration.  Piping influent to each of the tanks is manifolded together 

so that the tanks will share an equal amount of flow-through, and maintain similar levels of water.  Flow 

through each of these tanks will be approximately one-third of the flow through the Inlet Weir Tank. 

 

Sand Filtration Units: Three multi-vessel sand filter units will provide the primary treatment mechanism 

for the CESF unit.  Chitosan-agglomerated particles that are suspended in stormwater passing through the 

filter beds are held in the sand matrix.  Each sand filter unit has four 54-inch-diameter steel sand filter 

vessels (also referred to as a 54x4 system by the manufacturer, Yardney) with automatic backflush 

capabilities.  As particulates accumulate in the sand media, there is an increase in pressure differential 

across the sand bed.  In order to rejuvenate the filter media in a given vessel, the bed is temporarily 

fluidized as water is pumped up through the sand from below.  The entrapped particles are freed from the 

sand matrix and flow out of the top of the filter vessel.  Water for backflushing is taken directly from the 
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filtered effluent from the other vessels in the unit, so no potable water connection is necessary.  Backflush 

water is conveyed to the backflush settling tank. 

 

Backflush Controls: Backflushing of the sand filters is controlled both by a differential pressure setpoint 

(pressure differential increases as the filter accumulates solids) and by an operational timer (to ensure a 

minimum backflushing frequency).  As of the date of this report, the current differential pressure setpoint 

to trigger backflushing is 8 pounds per square inch (psi), and the operational time that will trigger 

backflushing is 4 hours.  The minimum backflush cycle time may be adjusted up to 8 hours, based on 

performance at system startup.  Backflushing will occur if either of these setpoints is triggered.  These 

setpoints will be adjusted during operation to optimize the system.  Newer sand filter media does not 

produce as high a pressure differential, and the pressure setpoint will likely be increased as the media gets 

older.  The four sand filter vessels in a unit are backflushed sequentially.  Backflushing will occur at only 

one sand filter vessel and one multi-vessel unit at a time to minimize flow through the Backflush Settling 

Tank and to prevent overloading the Inlet Weir Tank.   

 

Backflush Settling Tank: Turbid backflush water is routed to a17,800-gallon weir settling tank 

(Backflush Settling Tank) to allow sedimentation of particles removed from the sand filters during 

backflushing.  Because backflushing is limited to one sand filter vessel and one multi-vessel unit at a 

time, flow through the Backflush Settling Tank will be limited to approximately 239 gpm.  Stormwater 

from the Backflush Settling Tank will gravity-flow through an overflow port and into the Inlet Weir 

Tanks. 

 

Programmable Logic Controller: Three Programmable Logic Controllers (PLCs) are used to monitor 

and operate the automatic features of the treatment system.  The PLCs collect and store system 

operational data including pressure, flow rate, current, water levels in the system tanks, and temperature, 

and will initiate or control operational units based on programmed setpoints for these parameters.  The 

lead PLC controls the LSIV pump (P-201) based on water level in the LSIV; records the flow data from 

the LSIV and MH130A flow meters; controls the pretreatment pump (P-301) VFD based on water level 

in the inlet weir tank; controls the first sand filter system pump (P-310A) based on storage tank water 

level; and controls backflushing of the first sandfilter.  A second PLC controls the second sand filter 

pump (P-310B) and backflushing of the second sand filter system.  A third PLC controls the third sand 

filter pump (P-310C) and backflushing of the third sand filter system. 
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Interconnecting Piping: Piping within the LTST system is primarily Schedule 80 polyvinyl chloride 

(PVC) piping with some polyethylene tubing for sampling conveyance (i.e., for the turbidity and pH 

meters).  System piping is above ground in the treatment area, which is outside of vehicle and pedestrian 

traffic areas.   

Pipe Fittings: Various pipe connection fittings are used throughout the system.  Most fittings are 

Schedule 80 PVC to PVC connections, made with couplers and glue.  Ductile-iron to PVC or high-

density polyethylene (HDPE) to PVC connections are made with bolted flanges with gaskets.  To protect 

the piping network from damage due to differential movement of process equipment, flexible flanged 

connections (designed to accommodate shifting and relieve stress at pipe joints) were used in select 

locations.  Around flow meters or inline sampling filters, unions or flanges will be used to facilitate 

equipment servicing. 

 

Effluent Water Quality Monitoring Equipment: The CESF system continuously self-monitors pH and 

turbidity of the treated effluent water.  The monitoring system includes a pH meter, turbidimeters, flow 

meters, an instrument display panel, and sample collection lines.  Data collected are recorded by the PLC. 

 

Manual Valves: Manual valves are available to be used by the operator to control flow rates and internal 

system pressures, in the event that VFD pump control is not adequate to maintain system design 

parameters.  There are manual valves located on the effluent side of the sand filter units.  There is also a 

valve on the final CESF system discharge line that can be throttled as necessary to allow an adequate flow 

rate through the effluent bag filter (a component of performance monitoring). 

 

Automatic Valves: Automated pneumatic valves are located on the effluent lines in the monitoring and 

control unit.  These valves divert flow between the discharge and recirculation lines based on the real-

time data collected with the effluent water quality monitoring equipment.  If treated stormwater does not 

yet meet setpoint tolerances for pH and turbidity, the water is automatically routed back to the Storage 

Tanks for another pass through the treatment system. 

 

Laboratory Equipment: Components for bench scale testing and monitoring include hand-held meters, 

beakers, droppers, filters, standard solutions, chemicals, monitoring forms, and other miscellaneous items. 

 

Air Compressor: The air compressor provides pressurized air to operate pneumatic control valves on the 

CESF effluent lines and backflush valves on the sand filter units. 
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2.0 TREATMENT SYSTEM OPERATION, 
MAINTENANCE, AND MONITORING 

This section describes the operation, maintenance, and monitoring of the LTST system.  

Performance monitoring of the system and at the point of compliance to characterize and document site-

wide stormwater discharge is discussed in Section 3.0 and in the Sampling and Analysis Plan (SAP), 

which was included as Appendix C in the 100% Design Report, Long-Term Stormwater Treatment 

(Landau Associates 2011).  Revisions are being made to the SAP and the final version will be submitted 

to EPA by December 28, 2011. 

 

2.1 OPERATION AND MAINTENANCE 
Operations and maintenance guidelines are provided in the Clear Water Compliance Services 

Operations and Maintenance Manual, provided as Attachment 1.  That manual was originally written for 

temporary CESF systems installed at construction sites, but was revised to be applicable to the LTST 

system.  The more typical systems used at construction sites generally run during regular business hours, 

can be constantly monitored, and include a retention structure that can detain stormwater during hours of 

system shutdown. 

CESF systems are most frequently operated at construction sites where very turbid water (on the 

order of thousands of NTUs) is being treated, are operated intermittently, and are actively operated by 

trained personnel.  Operation at NBF will differ in that treatment will take place 24 hours a day to treat 

base flow and storm flow (although this may use only one of the three sand filters, allowing equipment 

maintenance to occur on a non-rush basis during dry weather), treating stormwater with influent turbidity 

typically less than 25 NTU.  Therefore, once the system is determined to be operating properly, operation 

and monitoring will be automated, leaving only weekly calibration and a routine inspection to be 

conducted by trained CESF operators.  A remote messaging alarm system will alert personnel if 

additional unscheduled/immediate maintenance is needed. 

Monitoring of the CESF system during operation will include residual chitosan testing, routine 

inspections, and sensor and chitosan metering pump calibrations.  Once the CESF system is optimized 

and operating smoothly, the chitosan dosing rate is anticipated to remain constant, and a twice-monthly 

residual chitosan testing frequency is anticipated to be adequate to verify that no chitosan is being 

discharged to Slip 4.  The monitoring frequency is also listed in the SAP (Landau Associates 2011); this 

residual chitosan monitoring is a slight decrease in frequency from what was specified for the STST 

system, as residual chitosan was never detected in any samples of effluent from the STST facility, and 

there is extremely low probability of chitosan being able to pass through the sand filters. 
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Breakthrough of PCBs through the sand filter media at very low levels was seen at the STST 

system after 6 months of operation and after the four-vessel sand filter unit had filtered more than 20 

million gallons of stormwater.  Therefore, special attention will be paid to each of the three sand filter 

units as they approach or pass the point of having filtered 20 million gallons.  Sand filters will also lose 

some of their sand during the backflush cycles, so it is planned to open up the sand filters after every 10 

million gallons filtered to see if replacement sand is necessary to bring the filter media bed back up to its 

full height. 

Table 1 summarizes the monitoring tasks associated with the treatment system and their 

frequency.  The following sections describe startup procedures, monitoring procedures, and frequency of 

monitoring for the LTST system. 

 

2.1.1 SYSTEM STARTUP 
The typical operational sequences for starting and stopping the CESF system are given in 

Section 3.2 of the Operation and Maintenance Manual for Chitosan-Enhanced Sand Filtration System 

provided by Clear Water Compliance Services, provided as Attachment 1 to this manual for reference.  

These procedures are written assuming the system is shut down at the end of every shift, which does not 

apply to the NBF LTST system.  Since the NBF system will be automated, these procedures will be 

required only on initial startup, and after an unexpected shutdown.   

Treatment technicians will remain onsite during startup to monitor overall system performance.  

System pressure and inline water quality results are to be recorded manually every 15 minutes in the 

appropriate field log, until the system has stabilized.  When unmanned, the control system will 

automatically record water quality data every 15 minutes. 

Residual chitosan tests are to be performed twice during the first 2 hours of system startup, then 

daily for the first week of operation, and as needed afterwards, but no less than twice monthly for the 

duration of system operation.  If chitosan is detected in the system effluent, testing will revert to daily 

until 1 week of negative results is achieved.  Chitosan dosage pump calibrations are to be performed 

within the first 4 hours during initial startup, and as needed afterwards, but no less than once per week for 

the duration of system operation. 

 

2.1.2 SYSTEM SHUTDOWN 
The NBF system will not be shut down regularly during its operational lifetime, but only for 

troubleshooting due to an unexpected problem.  The shutdown procedures can be found in Clear Water’s 

Manual (Attachment 1). 
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2.1.3 FREEZE PROTECTION 
During cold weather conditions, certain precautions need to be taken to protect against freeze 

events.  A freeze event could result in system component damage and/or operations loss.  Standard 

operational procedures for the system will be to provide enough flow through system equipment and 

pipes to protect against freezing.  During extended freeze events, the system will instead be drained.  All 

freeze protection procedures can be found in Clear Water’s Manual (Attachment 1). 

 

2.1.4 ROUTINE SITE AND SYSTEM INSPECTION 
Following the startup and frequent inspections during the first few weeks of CESF system 

operation, routine inspections will be conducted on a weekly basis during operation of the system.  A 

preliminary assessment will be made of the overall integrity of a job site upon arrival.  Conditions may 

have changed at the site in such a way that affects treatment operations.  The following procedures have 

been adapted from Clear Water’s Manual (Attachment 1): 

 
Security: All Clear Water treatment containers are kept locked when Clear Water or other trained 

personnel are not present.  Keys for all treatment containers will be provided by the project manager.  

Verify that the system is secure. 

 

MH130A and MH130B:  Check the structures and/or the MH130A flow meter for signs of proper 

system operation and that the system is pumping properly out of MH130A and discharging properly into 

the Inlet Weir Tank.  This check will be done primarily by recording the MH130A flow meter totalizer 

value during each O&M inspection, comparing the volume reading to the previous reading, and assessing 

whether the totalizer value has advanced as would be expected given the amount of rainfall in the 

preceding period.  Stormwater should not be overtopping the weir in MH130B except during significant 

precipitation events.  If the monthly calculation of bypass at MH130B indicates that more bypass 

occurred than would be expected given the precipitation amounts, then the float switches in MH130A will 

be checked for proper operation and activation levels.   

 

Chitosan Injection System Valves: Ensure that the chitosan storage tank valve is open for proper 

chitosan injection. 

 

Sand Filter Bleeder and Drain Valves: Ensure the small bleeder valves at the top of the sand filter 

vessels and drain valves are closed. 
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Sample Port Valves: Ensure the water quality sampling valves are open. 

 

Air Compressor: Make sure the compressor breaker switch is on.  Check to make sure the drain valve is 

closed. 

 

Pipe Integrity: Check to see if all the aboveground conveyance lines are in working order.  Surface pipes 

at industrial sites are vulnerable to vehicle impact and environmental wear.  Small stress cracks can 

become significant safety or operational problems when operating under pressure. 

 

Chitosan Volume: Assess the quantity of chitosan in the storage tanks.  Site project managers need to be 

kept aware of chitosan levels so they can schedule a timely resupply. 

 

System Operating Pressures: Check pressures at all pressure gauges to ensure normal operation.  If 

pressures are out of range, evaluate the status of downstream valves and filters and rectify the situation 

causing high pressures.  After valve adjustments, filter cleaning, or filter backflush, re-check operational 

pressures to ensure the system is functioning within design range. 

 

2.1.5 FIELD DOCUMENTATION 
A series of triplicate forms are provided in all the system containers for Clear Water technicians 

to log the results of operational activities.  All the forms have a field to record the project title, project 

number, project location, and date in the header block.  System operators should print and sign their name 

at the bottom of the sheet.  If multiple operators are working in a single system monitoring and control 

unit, the forms should be signed by the most senior operator.  All fields on each form are to be completed.  

Fields that do not apply to a particular site or system should be completed with the letters NA (not 

applicable).  Blank copies of each of the following forms are provided in Attachment 2 of this manual. 

 

CESF – Daily System Operations and Maintenance: This is the primary form used by Clear Water 

operators.  The pre- and post-treatment flow totalizer numbers, as well as the total volume treated and the 

total volume discharged, are recorded here.  This form is intended to summarize system activities and 

productivity.  Regulatory agencies require an evaluation of system performance and water quality 

monitoring for all discharge periods.  Other relevant operational information should be recorded here for 

reference by Clear Water staff. 
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Bench Scale Treatability Form: This form is used to record water quality data and the observed results 

associated with the startup bench scale treatability test.  The procedure for this test is described in 

Section 2.1.7.  Visual observations shall be recorded in conjunction with each dose adjustment.  

Additionally, a general assessment of the entire test shall be recorded upon completion of the test. 

 

Chemical Metering Pump Calibration Form: This form is used to record the chemical delivery pump 

rate and calculate the treatment system chitosan dose rate.  The chitosan calibration procedure is 

described in Section 2.1.9. 

 

Residual Chitosan Test Form: This form is used to record the results and sample data associated with 

residual chitosan tests.  The procedure for this test is described in Section 2.2.2.  Operating conditions that 

necessitate elevated chitosan dose rates may increase the residual chitosan testing requirements. 

 

Manual Data Collection Form: This form is used to record inline water quality data (pH, turbidity) as 

well as system pressure.  Influent and effluent data will be recorded for each of these categories.  These 

data will be recorded every 15 minutes when checking the system, until stabilization of parameters is 

observed.  These data should be read from the “water” page of the PLC.  In addition, meter confidence 

checks will be recorded on this form. 

 

Instrument Calibration Report Form: Clear Water’s CESF systems have multiple water quality meters 

that need to be calibrated regularly.  There are separate forms associated with inline pH meters, inline 

turbidity meters, and all the hand-held meters.  There are fields to record the strength of the calibration 

standard used, the initial meter reading, and the calibrated meter reading. 

 

2.1.6 SENSOR CALIBRATION AND CARE 
The system’s internal water quality sensors, as well as the hand-held sensors, will be calibrated 

twice monthly, following manufacturer’s recommendations.  Calibration information for each instrument 

will be logged on the accompanying calibration form.  Regular calibration of the sensors will help ensure 

accuracy of water quality monitoring. 

Confidence Checks must be performed to confirm sensor accuracy.  Hand-held meter readings 

will be checked against inline readings during the residual chitosan tests.  Confidence Checks are to be 

recorded on the Manual Data Collection Form. 

The manufacturer-provided calibration procedures for each meter are included in Clear Water’s 

Manual (Attachment 1).  Additionally, the entire owner’s manuals for the hand-held meters are included 
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in the monitoring and control unit.  Calibration standards for the inline and hand-held turbidimeters are 

included in the corresponding meter kits.  Calibration standards for the inline and hand-held pH meters, 

and for the conductivity meter, are supplied in the monitoring and control unit. 

 

Hand-Held pH Meter: It is important to properly care for the pH meter probe.  Irreparable damage to the 

probe commonly occurs due to simple neglect.  The pH probe storage solution and cleaning solution is 

included in the monitoring and control unit.  Use the cleaning solution periodically or whenever its use 

appears necessary.  Store the probe in probe storage solution whenever the meter is not in use.  The tip of 

the probe should never be allowed to dry out.  The probe will be rinsed with water between insertions into 

different standards or samples to avoid contamination. 

 

Hand-Held Turbidimeter: The included cuvettes for calibration standards and sample measurements 

need to be handled carefully.  The readability of the glass cuvettes will be compromised if they get 

scratched.  Avoid touching the cuvettes with your bare fingers and carefully remove smudges with 

laboratory wipes.  The cuvettes can become stained if dirty samples are allowed to sit inside for an 

extended period.  Always promptly empty samples and rinse the cuvettes with distilled water after use.  

Clean stained cuvettes with a gentle solvent.  Make sure the outside of the cuvettes are dry before 

inserting them into the meters.  Introducing moisture into the meters will compromise the sample reading 

and damage the meter.  Record the Initial Reading before calibrating the meter.  Record the Final Reading 

after calibrating the meter. 

 

Inline pH Meter: Follow the probe care and usage instructions previously stated for the hand-held meter.  

Calibrate the pH meter using the EASYCAL method identified by the manufacturer.  Choose a calibration 

slope appropriate to the stormwater that will be treated (7 to 4 if water is under a pH of 7; 7 to 10 if water 

is over a pH of 7).  Finish the calibration procedure by measuring the calibrated reading of the pH 7 

buffer.  This will ensure the meter is reading within the range of the stormwater being treated.  Record the 

Initial Reading when the meter is in calibration mode and record the final reading when the meter is back 

in normal operation mode. 

Carefully remove and replace probe from probe seat.  Probe-amplifier lock points can be 

damaged if not removed gently.  Cross threading is a common problem with the pH seats.  Be aware of 

the O-ring gasket falling out when removing probe from pH seat. 

 

Inline Turbidimeter: Follow the cuvette care and usage instructions previously stated for the hand-held 

meter.  Be aware of condensation on the flow-through cuvette.  Cold water in the cuvette and the warm 
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air inside the treatment container will often promote condensation, which would need to be wiped off 

before returning the cuvette to the measurement chamber.  Record the Initial Reading and Final Reading 

when in calibration mode. 

 In addition, because of observed scaling from iron and/or iron bacteria, a small automated 

cleaning system has been put in place for the inline turbidimeters.  This cleaning system is necessary to 

avoid false high turbidity readings and unnecessary recirculation of stormwater for repeated CESF 

treatment.  When one of the three sand filter systems ends its operational cycle, a small dose of a cleaning 

compound is added to the turbidimeter cuvette in order to prevent iron scaling of the glass wall of the 

cuvette.  This dosage of cleaner is only a few milliliters, and water from the cuvettes is automatically 

pumped back into the stormwater inlet weir tank for treatment by the system. 

 

2.1.7 BENCH SCALE TREATABILITY TEST 
After the water quality sensors have been calibrated, the system operator can perform the bench 

scale treatability test at system startup.  This test was conducted during the initial system startup testing 

and was used to assess the conditions of the stormwater to be treated and to determine the proper chitosan 

dosage rate.  The chitosan dose rate was initially set at 0.7 ppm, later adjusted to 0.6 ppm, and currently 

set at 0.5 ppm based on additional testing results.  Throughout system operation, the dose may be adjusted 

to avoid excessive use of chitosan and minimize costs while still achieving treatment system goals.  As a 

general set of guidelines, the dose rate should be set at the lowest level while still maintaining effluent 

turbidity of ≤ 2 NTU, and undetectable effluent concentrations of TSS and PCBs (at their respective 

reporting limits of 1 mg/L and 0.010 µg/L).   

Unlike a construction site, the water quality conditions of the stormwater at NBF are relatively 

constant.  Therefore, future bench scale treatability testing will be conducted only if there is reason to 

believe the influent stormwater quality has changed significantly.  The following description of the 

treatability test has been adapted from Clear Water’s Manual (Attachment 1). 

The bench scale treatability test lets the operator know of possible treatment problems prior to 

introducing water to the CESF system.  Several factors can influence treatability, including concentration 

of suspended solids, pH, detergents, the presence of soil tackifiers such as polyacrylamides (PAMs) and 

guar in the runoff. 

The samples procured for this test should be representative of system influent, and should not 

contain sediment that would settle naturally (sand and rocks).  Multiple tests may be required since the 

LTST system will be treating stormwater from both MH130A and OWS421. 

 

Required Equipment: In order to perform this testing sequence, the following items are required: 
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 Properly calibrated pH meter 

 Properly calibrated turbidimeter 

 Properly calibrated conductivity meter 

 One 1-liter sample glass beaker 

 One 1-liter sample plastic beaker 

 Chitosan acetate 

 Pipette 

 Stir rod. 

 
Perform the Screening Test: 

1. Retrieve a 1-liter grab sample of stormwater from the influent with a plastic beaker. 

2. Transfer the sample into a 1-liter glass beaker. 

3. Measure and record initial pH, conductivity, and turbidity of sample in the appropriate field 
log. 

4. If the sample does not have a pH reading conducive to treatment (6.5 to 8.0), carefully adjust 
the pH of the sample by adding small amounts of sodium bicarbonate or acetic acid until the 
sample reads a pH close to 7.  Record the adjusted pH and note treatment method. 

5. Add one drop of a known quantity chitosan to the sample. 

6. Stir sample vigorously for 1 minute to assure dissolution. 

7. Allow sufficient settling time and observe solution for the formation of small floc particles 
called pinfloc. 

8. Grab a sample from the surface of the sample jar and record the turbidity. 

9. Repeat steps 5 through 8, recording observations and dosage related to the appearance of floc 
and settling. 

Interpreting the Screening Test: Visible sediment settling indicates that chitosan has coagulated the 

particles.  The beaker may contain clear water on top, or be slightly cloudy, and there should be variation 

in coagulation amount between dose rates.  The object of this test is not to produce completely clean, 

clear water in the beaker.  Rather, it is to determine the most suitable dose rate for CESF treatment.  For 

planning purposes, the smallest effective dosage will be used as the initial dose rate.  If there is no change 

in sample appearance (i.e., reduction in turbidity) between doses, it is assumed that there are treatability 

problems.  This is rare, and may occur for different reasons that need to be investigated. 

 

2.1.8 PH ADJUSTMENT 
Adjustment of pH may be required based on some site conditions for regulatory and operational 

purposes.  Many aquatic species are very sensitive to pH alterations and even a small alteration can have a 
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significant effect on a natural system.  Information on pH adjustment, based on observed NBF site 

conditions and adapted from Clear Water’s Manual (Attachment 1), is provided below for reference. 

Relatively low pH stormwater has been observed onsite at NBF during heavy rainfall events.  In 

accordance with the Industrial Stormwater General Permit (Permit) issued to the facility by Ecology, 

water from the facility can be discharged within a pH range of 5.0 to 9.0.    CESF treatment is expected to 

be most effective within a pH range of 6.5 to 8.5.  Buffering for pH may be performed to increase the 

effectiveness of the CESF system or to ensure discharged water is within the range required by the 

Permit. 

The adjustment of pH for CESF systems is generally done with one of two chemicals: sodium 

bicarbonate or carbon dioxide (CO2).  Sodium bicarbonate raises low pH and CO2 lowers high pH.  Care 

must be taken during addition of bicarbonate or carbon dioxide in order to prevent over-correction of pH. 

 

2.1.9 CHITOSAN METERING PUMP CALIBRATION 
The following information has been adapted from Clear Water’s Manual (Attachment 1).  Clear 

Water technicians will operate and calibrate the chemical metering system.  Metering pumps are often 

referred to as LMI pumps because of the common use of metering pumps produced by the manufacturer 

of that name.  Calibrations are to be performed every 4 hours during initial startup, and as needed 

afterwards, but no less than once per week for the duration of system operation, to ensure that the dose 

rate is accurate.  Additionally, the metering pump shall be recalibrated when a significant change occurs 

in the influent turbidity.  Calibration results and flow rates will be recorded on the CESF system 

monitoring forms and the calibration records will be kept onsite. 

 

OPERATIONAL NOTE: Metering pump dials should be adjusted ONLY when pumps are 

OPERATIONAL.  Adjusting pump dials while pump is not running will likely result in pump damage 

and/or failure. 

 

When adjusting the metering pump to obtain the proper dose rate, there are two primary 

adjustments: stroke frequency and stroke length.  Experience has shown that the stroke frequency should 

be set as high as possible for a consistent rate of delivery, and then the stroke length adjusted to deliver 

the desired dose rate. 

The CESF chemical injection system for the LTST system has four chitosan metering pumps with 

a dedicated delivery line for each pump; one metering pump is used for the pretreatment dose prior to 

stormwater entering the Storage Tanks, and the other metering pumps are used for the final chitosan dose 

prior to the sand filters. 
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Calibration Procedure: 

1. Fill the calibration cylinder by opening the valve on the bottom of the cylinder.  Fill the 
cylinder as close to full as the static head pressure on the storage tank will allow without 
overfilling. 

2. Close the valve on the chitosan storage tank. 

3. Allow the LMI pump to drain the cylinder to a desired volume and then begin timing the 
pump for 1 minute. 

4. Close the cylinder valve at exactly 1 minute. 

5. Immediately open the valve on the chitosan storage tank. 

6. Read and record the volume of chitosan consumed. 

7. Calculate the dose rate using the calculation table below.  Pair the chitosan consumption rate 
with the corresponding stormwater flow rate. 

8. Convert delivery rate from milliliters per minute (mL/min) to milligrams per minute 
(mg/min) (multiply result by 10 for 1% chitosan) and flow rate from gallons per minute 
(gallons/min) to liters per minute (L/min) (multiply by 3.78).  Divide chitosan delivery rate 
by flow rate to get dose rate (ppm).  Refer to formulas presented below. 

9. Adjust delivery rate toward desired dose rate* if necessary and repeat procedure until proper 
dosage is achieved. 

10. Record the final results on the Chemical Metering Pump Calibration Form. 

11. Repeat procedure for next LMI pump. 

 The desired dose rate depends on many variables including site and system history, turbidity 
levels, use level designation limits, water chemistry, flow rate, and pre-treatment activity.  
Typically, an operator should dose the minimum amount necessary to achieve the desired 
result.  The dose rate for all three metering pumps for the final chitosan dose prior to the sand 
filters should be the same. 

 
Formulas: 

 Liqui-Floc delivery rate (mL/min) x 0.01 (chitosan concentration) x 1 gram per milliliter 
(g/mL) (weight of Liquid-Floc) = absolute weight of chitosan in grams per minute (g/min) 

 Chitosan delivery (g/min) x 1000 milligrams per gram (mg/g) = delivery rate (mg/min) 

 System influent flow (gpm) x 3.78 liters per gallon (L/gal) = flow rate (L/min) 

 Delivery rate (mg/min) / flow rate (L/min) = dose rate in milligrams per liter (mg/L) = ppm. 

 

When the LMI calibrations are complete, verify that the valve on the chitosan storage tank is 

open and the valve on the calibration cylinder is closed.  Verify that all LMI pumps are on.  Record the 

dose rate of the pretreatment pump and the sand filter pumps separately.  Add these two dose rates 

together to get the overall system dose rate (e.g., if the pretreatment pump dose is 0.2 ppm and the dose 
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for each of the three sand filter pumps is 0.47 ppm, the overall system dose rate would be 0.67 ppm).  The 

overall system dose rate shall not exceed the maximum allowable chitosan dose rate (1 ppm). 

 

2.1.10 BACKFLUSH 
Backflushing is the process by which water flow is reversed through the sand filter beds to expel 

the accumulated sediment.  Each sand filter vessel is flushed one at a time while the rest of the vessels in 

the sand filter unit continue to operate normally.  The stormwater that was filtered from the active vessels 

will fill the bottom header and a portion of it will be forced upward through the vessel being backflushed. 

Although backflush cycles are automated, the process needs to be understood by the system 

operator, and periodically monitored (at least once per week) to ensure optimal backflush flows and 

pressures.  Monitoring includes testing of the backflush mechanism and pressure differential switch.  The 

backflush parameters will be controlled through the PLC, but can also be set from the control box, which 

is fixed to the side of the sand filter unit.  Parameters include flush duration, delay between switching 

vessels, and backflush trigger setpoints for both pressure differential and time elapsed since last 

backflush.  The setpoint for backflushing based on differential pressure will be initially set to 8 psi for 

new media, but will likely be adjusted (increased) as the media gets older.  Additionally, backflushing 

will occur once per 4 hours of operation, as controlled by the PLC.  These parameters may be adjusted 

once CESF system performance is observed, to optimize system performance and maximize the treatment 

flow rate. 

As the filter beds become clogged with floc particles, the pressures between the top and bottom 

headers begin to deviate.  The top header will gain pressure and the bottom header will lose pressure due 

to decreased water passage.  When this pressure differential reaches the setpoint, the system will initiate 

the backflush cycle to remove the captured floc from the media bed. 

The system requires a minimum of 20 psi effluent pressure for adequate backflush.  Pressures 

below this will generally not be high enough to fluidize the sand beds, which is necessary for proper 

backflush.  System pressures and flow rates will differ between operation and backflush cycles.  

Operators can monitor flows and pressures during transition to backflush to assure they remain optimal.  

Valve adjustments may need to be made accordingly.  In addition to the effluent control valves, there is a 

valve at the end of the backflush header.  This valve is set during system startup to optimize backflush 

flow without discharging filter media.  This backflush valve generally does not need adjusting and should 

be adjusted only by experienced operators who are familiar with the system. 

A sight glass is installed at the top of the backflush header to monitor backflush efficiency.  The 

water in the sight glass should appear turbid during the initial stage of each vessel flush.  Toward the end 

of the flush, the water should appear clearer as all of the floc is expelled from the sand bed.  A backflush 
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sample line can also be used to monitor the effectiveness of the backflush.  Flush duration will be set at 2 

minutes.  To increase backflush effectiveness, operators should generally increase the frequency instead 

of duration of the cycle. 

The consequence of insufficient backflushing is impacted sand beds.  Failure to backflush will 

cause excess floc accumulation in the filter.  Excess floc under operating pressures will limit water 

movement through the beds.  This is commonly called impaction, which is a condition that will cause 

system shutdown.  The water in the filter must then be evacuated, the filters opened, and the sand in the 

filter broken up with a shovel.  In extreme cases, the filter medium may be so compromised that it will 

need to be discarded and replaced.  With the low TSS concentrations at NBF, this condition was not 

experienced at the STST system and is not expected to occur at the LTST system. 

Backflush water is discharged to the Backflush Settling Tank where the solids can settle out.  

Stormwater from the Backflush Settling Tank will gravity-flow through an overflow port and into the 

Inlet Weir Tanks.  Procedures for monitoring and removal of accumulated solids from the Backflush 

Settling Tank are discussed in the following section. 

 

2.1.11 MONITORING AND REMOVAL OF ACCUMULATED SOLIDS 
Any wastes from operation and maintenance of the LTST facility will be tested and profiled to 

determine contaminant concentrations and disposal requirements.  Based on relatively low TSS 

concentrations in NBF stormwater, the Inlet Weir Tank is not anticipated to accumulate an amount of 

solids during system operation that would require frequent cleanout of solids.  The solids level in the Inlet 

Weir Tank, each Storage Tank, and the Backflush Settling Tank will be inspected at least once per month.  

For the Inlet Weir Tank and the Storage Tanks, if the solids level at the bottom of the tank is greater than 

12 inches, a sample of the solids will be collected for waste profiling purposes and the solids will be 

cleaned out from the tank. 

The flow rate through the Backflush Settling Tank will be low enough that re-entrainment of 

solids is less likely than at the other tanks, and a deeper blanket of solids could accumulate without 

negative effects.  Additionally, a deeper blanket of solids may allow for sludge thickening, which would 

limit the amount of liquid that would need to be removed and disposed of during tank cleanout.  

Therefore, the depth of solids in the Backflush Settling Tank may be allowed to reach up to 24 inches 

prior to waste profiling and cleanout. 

Monitoring of accumulated solids will be performed with a Sludge Judge® or similar device 

inserted from the top of the tank to the tank floor.  The device collects a sample that can be retrieved and 

visually inspected.  The thickness of accumulated solids in the sampler is observed and recorded.  An 

average of four or more readings, spread approximately equally along the length of the tank (for the weir 
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tanks, the four readings will be taken between the weir and the inlet end of the tank) will be used to 

determine if the solids level exceeds the aforementioned depths, and requires solids testing and tank 

cleanout. 

The allowable depth of sludge blanket in each tank may be adjusted if monitoring suggests that 

the optimum sludge blanket depth is greater or less than the aforementioned depths.  For example, if 

turbidity monitoring shows enhanced flocculation at the Inlet Weir Tank due a depth of solids greater than 

12 inches, the depth at which cleanout is triggered may be modified. 

 

2.2 SYSTEM MONITORING 
This section describes the residual chitosan sampling procedure, the remote alert messaging 

system, and system bypass observation and documentation procedures. 

 

2.2.1 CHITOSAN MONITORING 
High doses of chitosan in the aquatic environment have exhibited toxic effects on fish in 

laboratory tests.  Therefore, the system will be operated in a manner that prevents chitosan discharges to 

Slip 4.  In the CESF process, the majority of the chitosan introduced into stormwater is removed along 

with associated solids during the coagulation/flocculation process and subsequent settling and filtration.  

Monitoring will be conducted to evaluate system performance in regards to limiting residual chitosan 

concentrations in CESF system effluent. 

The residual chitosan test is used as a precautionary measure to alert technicians of potential 

treatment problems before significant impacts can occur.  Boeing has discussed the use of CESF at NBF 

with Ecology.  Ecology has stated that CESF is an approved water treatment process for construction 

projects and, although the NBF site is not a construction project, it does not object to the use of CESF at 

NBF.  Ecology has issued a General Use Level Designation (GULD) for the use of CESF systems for 

stormwater discharges at construction sites (Ecology 2012).  Although NBF is not a construction site, 

many of the conditions from this document, as discussed below, are applicable to the LTST system, 

unless otherwise noted. 

 Formal written approval from Ecology is required for the use of chemical treatment at each 
site.  Written approval must be obtained from the appropriate Ecology regional office.  This 
approval applies only to discharges to surface waters. 

– The LTST system was installed (and is operated under) EPA authority.  Ecology is aware 
of the work involving the LTST CESF system, and Boeing does not intend to go through 
the standard approval process with Ecology. 

 This use level designation applies to ChitoVan™/SeaVan™ (1% and 1.5% chitosan acetate 
solution). 
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– EPA approved the use of up to 1.5% chitosan acetate in an email from Karen Keeley to 
Carl Bach of Boeing, dated January 12, 2012, as consistent with the Ecology GULD.  

 The chitosan dose rate for water entering the filters shall not exceed 1 mg/L 
ChitoVan/SeaVan (as chitosan by weight).  All calibration results must be recorded 
simultaneously with the flow rates and kept onsite. 

 Source control procedures shall be implemented to the maximum extent feasible to minimize 
the need for the use of additional chitosan acetate for the pretreatment of stormwater.  
Additional ChitoVan/SeaVan (amounts greater than 1 mg/L chitosan by weight) may be used 
to pretreat water that exceeds 600 NTU.  A portion of the 1 mg/L ChitoVan/SeaVan may be 
used to pretreat water less than or equal to 600 NTU.  Pretreatment must occur in a tank or 
basin dedicated to pretreatment.  All pretreated water must enter the sand filters.  Pretreated 
water must have no less than 50 NTU and no more than 600 NTU before final dosing.  This 
will help ensure that free chitosan does not enter the CESF system.  Also, 1 mg/L 
ChitoVan/SeaVan (chitosan by weight) is sufficient to treat water in this range.  Water exiting 
the pretreatment tanks must be continuously monitored for turbidity.  An automatic integrated 
turbidity sensor shall be located on the output from the pretreatment tanks or basins.  This 
sensor will alert the operator when turbidity values fall outside of the 50 to 600 NTU range.  
If this occurs, operators can reroute the out-of-spec water to the untreated stormwater pond, 
shut the system down, or conduct additional residual chitosan tests.  One of these actions 
must occur each time the alarm goes off.  Jar tests must be used to determine proper 
pretreatment dosing and proper treatment dosing. 

 Stormwater at NBF has a much lower turbidity than stormwater at construction sites, and 
has consistently been measured to be less than 50 NTU.  In addition, the NBF project has 
a much lower effluent TSS/turbidity requirement than for a typical construction site.  
Therefore, the procedures outlined above are not considered applicable for the NBF 
project, but other adequate precautions are taken to ensure that chitosan is not overdosed 
and that there is no detectable residual chitosan in the sand filter effluent. 

 Jar tests are to be conducted at startup to determine the dosage level of chitosan acetate 
solution.  Jar test results are to be recorded in the daily operating log.  If the results of the jar 
test indicate that the dose needs to be adjusted, the jar testing results and the indicated dose 
rate change shall be documented in the daily operating log. 

 Bench scale treatability tests will be conducted for LTST system operation to determine 
the dosage level of chitosan acetate solution for stormwater at NBF, as described in 
Section 2.1.7. 

 During CESF operation, water quality influent and effluent shall be continuously monitored 
for pH, turbidity, and flow.  For batch treatment systems, only water discharged from the 
batch treatment basins or tanks must be continuously monitored for pH, turbidity, and flow 
during discharge. 

 The discharge flow rate shall be continuously metered and recorded.  For batch treatment 
systems only, water discharged from the batch treatment basins or tanks must be continuously 
monitored for flow rate. 

 The effluent shall be monitored for residual chitosan or aquatic toxicity.  If effluent will be 
monitored for aquatic toxicity, the most sensitive test reported in the intended use plan must 
be used.  If the effluent will be monitored for residual chitosan, a discrete grab sample of 
homogeneous sand filter discharge must be collected and analyzed within 30 minutes of the 
onset of operation and 2 hours after startup to confirm a discharge concentration below 
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0.2 ppm.  The test is to be repeated whenever there is a change in dosage, or a significant 
change in influent turbidity or flow rate.  For batch treatment systems, only water discharged 
from the batch treatment basins or tanks must be monitored.  For batch treatment systems, an 
additional grab sample of the potential batch treatment discharge must be collected and 
analyzed for aquatic toxicity or residual chitosan before any discharge from treatment basins 
or tanks can occur. 

 The NBF system will be operated on a continuous basis and, therefore, will not have 
periodic startup similar to construction sites.  When the system is started up, two grab 
samples will be collected and analyzed as described above.  After the system is 
automated, it will be monitored for residual chitosan as described in Section 2.2.2. 

 Discharges from the CESF shall be maintained below 0.2 ppm residual chitosan at all times.  
Discharges must be monitored for residual chitosan or aquatic toxicity.  In the event that the 
chitosan residual in the discharge is greater than 0.2 ppm, the discharge exhibits aquatic 
toxicity, or when the CESF system fails to meet discharge quality requirements, a 
contingency plan must be included in every stormwater pollution prevention plan (SWPPP) 
that immediately corrects the situation.  The operation and maintenance manual must include 
contingency plan measures and must be available onsite. 

 Residual chitosan testing procedures are provided in Section 2.2.2, along with a 
discussion of contingency actions if residual chitosan is detected and confirmed above 
0.2 ppm. 

 Discharges from the CESF system shall not cause or contribute to receiving water quality 
violations and shall comply with all known, available, and reasonable treatments (AKART) 
and local government requirements for turbidity and other applicable pollutants. 

 Stormwater discharge at NBF is permitted through the Industrial Stormwater General 
Permit.  The interim goal for PCBs in discharged stormwater is 0.030 micrograms per 
liter (µg/L). 

 Discharges from the CESF system under these designations shall achieve performance goals 
of a maximum instantaneous discharge of 10 NTU turbidity and a discharge pH within a 
range of 6.5 to 8.5.  These limits reduce interferences associated with the residual chitosan 
test. 

– Discharges from the CESF system at NBF will be controlled to below 5 NTU and are 
generally within the pH range of 6.5 to 8.5.  See Section 2.1.8 for a discussion of the 
expanded pH range applicable during the limited period of extreme rainfall events. 

 The CESF facility contractor shall guarantee that the CESF system, when used as directed, 
will not produce treated water that exhibits aquatic toxicity caused by chitosan added as a 
treatment agent. 

 The CESF system shall be operated only by a trained technician certified through an 
Ecology-approved training program that includes classroom and field instruction.  The 
technician must have the following minimum training requirements:  

 Prerequisites:  

o Fundamental knowledge of high-pressure sand filter systems 

o Fundamental knowledge of water pumping and piping systems 

o Fundamental knowledge of stormwater discharge regulations for applicable 
region/locale 
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o Fundamental knowledge of stormwater quality testing procedures and methods for 
parameters applicable to the region/locale. 

 Classroom (8 hours) 

o Stormwater regulatory framework and requirements 

o Stormwater treatment chemistry (chitosan, pH, coagulation, filtration, etc.) 

o Stormwater treatability (how to do jar testing) 

o Treatment system components and their operation 

o Treatment system operation 

o Troubleshooting. 

 In the field (32 hours) 

o Operating the treatment system 

o Entering data in the system operations log 

o Testing turbidity and pH 

o Optimizing chitosan dose rate 

o Water quality sampling and testing (turbidity and pH) 

o Residual Chitosan Test. 

 The SWPPP is to include a field procedure, accepted by Ecology, for detecting residual 
chitosan in stormwater discharges sensitive to 0.2 ppm.  

 Procedures for residual chitosan detection are provided in Section 2.2.2 below. 

2.2.2 RESIDUAL CHITOSAN TEST 
The treatment system will be operated in accordance with applicable local, state, and federal 

regulations and standards.  At the STST system, residual chitosan testing was initially performed daily 

during routine system monitoring.  After discussions with the EPA, residual chitosan testing frequency 

was decreased to once per week to verify that no dissolved chitosan is making it past the sand filter 

system, as no residual chitosan had been detected in 8 months of STST system operation.  Based on 

successful operation at the STST, detection of residual chitosan from the LTST system is not likely. 

The chemical composition of chitosan is such that it binds to the anionic solids as well as other 

chitosan molecules within the top layers of the sand filter media rather than going through the filter in a 

dissolved form, making the presence of residual chitosan (>1 mg/L) in treatment system effluent nearly 

impossible.  It should be noted that Clear Water has performed controlled pilot tests and experiments in 

which influent dose rates of up to 50 mg/L have not yielded a positive residual chitosan test.  Residual 

chitosan testing at the LTST system will be conducted twice during initial startup, then daily for the first 

week of operation.  If the results are negative for residual chitosan, then testing will be performed twice 

monthly for the duration of system operation.  If a positive result is received at any time during system 
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operation, testing will revert to a daily frequency until 1 week of consecutive negative results is achieved.  

Additional testing will also be performed whenever the dose rate or turbidity changes significantly.  The 

following procedure, taken from Clear Water’s Manual (Attachment 1), was produced as a quick 

reference for Clear Water technicians with considerations given to company-specific equipment. 

 
Required Equipment: There should be two separate, clearly marked, sets of equipment.  One set will be 

used for the sample analysis and should be marked “sample.”  The second set will be for the matrix spike 

used for a color comparison.  The second set should be marked “spike.”  Equipment includes: 

 Two stir rods 

 Two 140 mL capacity plastic syringes with threaded tip 

 Two threaded plastic Swinnex filter seats 

 Two plastic 1L beakers 

 One pair of forceps 

 Plastic disposable droppers 

 Fiberglass micro filters 

 Chemicals: 1 percent chitosan acetate, 0.1N solution Iodine, Sodium Bicarbonate (with 
scoop). 

Procedure: Make sure all equipment is washed thoroughly and proper laboratory procedures are 

followed.  Most “hits” produced in this test are actually false positives that are due to contaminated 

equipment. 

1. Take two separate 1-liter samples from the sand filter effluent sample line. 

2. Measure and record pH, turbidity, and conductivity on the Residual Chitosan Test Monitoring 
Form.  Transfer all relevant data from the LMI calibration to this form. 

3. Add two drops of 1 percent chitosan acetate to the beaker marked “spike.”  Stir vigorously for 
1 minute to assure dissolution.  This beaker now has a chitosan concentration of 
approximately 0.2 ppm. 

4. Add one scoop (approximately 5 grams) each of sodium bicarbonate to the sample and the 
0.1 ppm spike sample.  Stir vigorously for 1 minute.  Read and record the adjusted pH.  The 
new pH level must be at 8 or above to cause the chitosan to come out of solution. 

5. Open the Swinnex filter seats and carefully place clean filter papers in each one with a pair of 
forceps.  Carefully thread the seats back together.  Avoid cross-threading the seats for proper 
filter dosing. 

6. Draw 100 mL of the treated sample water from the “sample” beaker into the “sample” 
syringe.  Thread the “sample” filter seat onto the syringe.  Slowly push the sample water 
through the filter.  Repeat with another 100 mL (200 mL total).  Repeat procedure with 
“spike” sample. 

7. Remove the filter seat from the syringe and then remove the filter from the seat with forceps.  
Remove the sample first and the spike second to avoid contamination. 
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8. Place each filter on a clean, inverted glass beaker to dry.  Place the beaker a reasonable 
distance in front of a space heater to facilitate drying.  Dry completely for optimum results. 

9. After the filters are dry, add one drop of iodine to each filter.  Wait 15 minutes to interpret 
results. 

10. A light yellow rust color indicates the absence of chitosan.  This is how the sample should 
appear.  A dark brown or blue/black color indicates the presence of chitosan.  This is how the 
spike sample should appear. 

If an operator gets a positive test, the system will immediately be shut down and investigated to 

determine if any of the operating parameters are out of specification.  The system can then be corrected 

and the filtrate re-tested to confirm the absence of chitosan in the treated filtrate.  If chitosan above 

0.2 ppm in the treated filtrate is confirmed, the sand filter media will be replaced. 

 

2.2.3 REMOTE ALERT MESSAGING SYSTEM 
In addition to daily monitoring conducted onsite by a technician as described in Section 2.1, the 

treatment system at NBF will incorporate a remote alert messaging system that will send text messages to 

Clear Water staff, enabling them to remotely monitor the status of the treatment system.  These messages 

can alert a technician to situations that may require an unanticipated site visit to investigate the potential 

problem.  The situations that will send a text message to Clear Water staff include: 

 High “Pond” Alarm – indicates a high level in the Inlet Weir Tank 

 High Tank Alarm – indicates a high level in the Storage Tanks 

 Backflush – indicates a backflush cycle is taking place 

 Recirculation – indicates a recirculation event is taking place 

 High Effluent Turbidity 

 High Influent Turbidity 

 High and Low pH 

 High and Low Pressure (system) 

 High and Low Pressure (air compressor) 

 Pump Faults 

 Power Failure 

 Excessive Backflush. 

2.2.4 TREATMENT BYPASS 
Treatment system sizing is discussed in the Design Report.  To assess the amount of stormwater 

treated and the amount of bypass from the preferentially-treated North Lateral at NBF, the water level 

datalogger (pressure transducer) installed upstream of the weir in MH130B on September 22, 2010 will 
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continue to record water levels.  The transducer collects a water level reading every 30 seconds.  The 

water level readings will be compared to the weir elevation to determine the time and duration of 

overflow events and to estimate the volume of stormwater bypassing the treatment system.  The pressure 

transducer will be calibrated quarterly to ensure continued accuracy and replacement of the desiccant on 

the vent tubing will be performed as needed (based on visual color change of the desiccant media) to 

prevent moisture damage to the transducer. 

Boeing will continue to report operational data (e.g., total gallons of stormwater treated, rainfall 

data, and any unusual events) on a monthly basis in progress reports submitted to EPA by the fifth day of 

each month.  Those monthly progress reports will include the calculated estimate of the volume of 

stormwater from MH130B that bypassed the CESF system in the previous month. 

 

2.2.5 SPILL PREVENTION AND CONTINGENCY 
Several engineering controls will be put in place to prevent stormwater from overflowing the 

system and discharging to ground surface.  It should be noted that while these measures are considered 

appropriate and important to the system design, spills of water to the ground surface are not catastrophic 

in nature.  The following system controls prevent overflows or spills of stormwater: 

 High level alarms increase pumping flow rates to empty the tank. 

 High-High level alarms will shut off pumps at MH130A and LS431 and dial-out alarm 
conditions to system operators. 

 Tanks are outfitted with overflow ports that connect to the lift station, acting as a natural 
bypass if the system is inundated and some malfunction in the system and high-high level 
alarm condition shutoff.  These overflow ports are the third layer of defense to prevent 
overflowing the stormwater to the ground surface.  Flow rates of stormwater through the 
system could conceivably reach a maximum of 1,739 gpm (1,500 gpm design pumping flow 
from MH130A and LS431, and potentially the 239 gpm backflush flow from the sand filters).  
Tank overflows are design to accommodate this discharge directly to the lift station. 

 To protect system piping, flexible flanged fittings are installed in each piping run near 
process equipment or the system influent connections (above ground). 

 Regular system monitoring, inspection of process equipment, and review and documentation 
of operational parameters is the most effective way to proactively prevent spills.  Operators 
inspecting equipment or responding to system dial-outs will assess system integrity and shut 
down the system and perform repairs if necessary. 

 It is not expected that fuel of any type will be stored at the site. 

 Chitosan storage is limited to three 200-gallon containers, connected for leveling.  Container 
integrity will be monitored closely and a spill kit will be stored nearby in case of an 
accidental spill. 
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3.0 PERFORMANCE MONITORING 

A Sampling and Analysis Plan (SAP) has been developed for this system and was provided as 

Appendix C of the 100% Design Report (Landau Associates 2011).  Revisions are being made to the SAP 

and the final version will be submitted to EPA on December 28, 2011.  The SAP is made up of a Field 

Sampling Plan (FSP) and a Quality Assurance Project Plan (QAPP).  Please refer to the SAP for details 

regarding sampling objectives, sampling locations, sampling methodology, and quality assurance 

objectives and procedures.  The following sections provide a brief introduction to these topics. 

 

3.1 SAMPLING OBJECTIVES AND LOCATIONS 
The objectives of field sampling are to gather data to monitor compliance with LTST interim 

goals, and to evaluate the performance of the LTST facility.  This includes monitoring the LTST system 

to assess both the performance of the CESF system in removing PCBs and TSS and monitoring of NBF 

full-site stormwater discharges at the point of compliance (LS431). 

To achieve these objectives, sampling will occur at the following locations: 

 Lift Station (LS431) 

– Compliance monitoring point 

– Located downstream of the LTST system effluent discharge 

– Flow-weighted whole water sampling 

 LTST Facility 

– Whole water and filtered solids sampling of influent and effluent 

o North lateral (MH130A) sampled independently from the combined influent (LSIV) 

– Inlet Weir Tank, Storage Tanks, and Backflush Settling Tank 

o Thickness of solids monitored monthly 

o Solids will be sampled and characterized prior to disposal 

– Sediment traps 

o Solids collected from sediment traps SL4-T1, SL4-T2, SL4-T3, SL4-T4, SL4-T4A, 
SL4-T5, and SL4-T5A 

o It is expected that the City of Seattle will continue to monitor sediment traps 
SL4-T1A, SL4-T2A, and SL4-T3A 

– Sand filter media 

o Prior to disposal, samples will be collected from the spent sand media for 
characterization. 

 Re-routed King County Stormwater – North Lateral 

– Flow-weighted whole water sampling 
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3.2 DATA QUALITY OBJECTIVES AND REPORTING 
Performance monitoring must be capable of producing data of sufficient quality to evaluate PCB 

removal effectiveness, compliance with the interim action goals, and disposal of treatment solid wastes.  

Please refer to the SAP for details concerning how these data quality objectives are met and proper usage 

of the generated data.  To confirm the general effectiveness of the LTST treatment system, TSS removal 

will be monitored.  The STST system had requirements to consistently achieve 95 percent removal of 

TSS from stormwater, or, if the influent TSS was less than 20 mg/L, the system was to achieve a treated 

effluent TSS not to exceed 1 mg/L.  It is anticipated that the LTST system will also achieve these removal 

efficiencies.  If sample analysis shows this goal is not being met at the LTST, Boeing will make 

adjustments to the treatment system based on observed performance and sample data. 

Until such time that EPA approves of alternate reporting requirements, Boeing will continue to 

prepare monthly progress reports and submit those reports to EPA by the fifth day of the following month 

(or the first subsequent work day if the fifth day of the month falls on a weekend or holiday).  Monthly 

progress reports will continue to include information related to stormwater treatment system operation 

(i.e., total gallons of stormwater treated, rainfall data, any significant operational problems or system 

shutdowns) and will contain summary data tables of all validated stormwater analytical testing results that 

were received from the laboratory by the 24th of the month.  Results of the Stage 2A data validation, as 

described in the SAP (Landau Associates 2011), will be documented in a technical memorandum.  The 

technical memorandum will include a disk with electronic copies of chain-of-custody forms and 

laboratory data packages, and submitted to EPA with project monthly reports. 
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4.0 USE OF REPORT 

This Operation and Maintenance Manual has been prepared for the exclusive use of The Boeing 

Company and applicable regulatory agencies for the North Boeing Field property area.  No other party is 

entitled to rely on the information and recommendations included in this document without the express 

written consent of Landau Associates.  Further, the reuse of information and recommendations, without 

review and authorization by Landau Associates, shall be at the user's sole risk.  Landau Associates 

warrants that within the limitations of scope, schedule, and budget, our services have been provided in a 

manner consistent with that level of care and skill ordinarily exercised by members of the profession 

currently practicing in the same locality under similar conditions as this project.  We make no other 

warranty, either expressed or implied. 

This document has been prepared under the supervision and direction of the following key staff. 

 

LANDAU ASSOCIATES, INC. 

 
For Martin Valeri, E.I.T. 
Senior Staff Engineer 

 
Jeremy Davis, P.E., C.H.M.M. 
Senior Project Engineer 

 
Joseph A. Kalmar, P.E. 
Principal 
 
JMD/JAK/ccy/tam 
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TABLE 1
SUMMARY OF MONITORING TASKS

CHITOSAN-ENHANCED SAND FILTRATION SYSTEM - NORTH BOEING FIELD
SEATTLE, WASHINGTON

Page 1 of 1

Task
Section of

O&M Manual Frequency Required

Routine Site and System Inspection Section 2.1.4 Minimum Once Per Week,
Daily During any Non-Routine Activities

Sensor Calibration Section 2.1.6 Weekly

Bench Scale Treatability Test Section 2.1.7 Conducted during first week of initial startup.  Also to be 
conducted if influent water quality changes significantly.

Chitosan Metering Pump Calibration Section 2.1.9 Every 4 hours during initial startup, then minimum of once 
per week.  Also whenever chitosan dosage rate is changed.

Backflush System Monitoring Section 2.1.10 Weekly

Monitoring and Removal of Accumulated Solids Section 2.1.11

Monthly monitoring; removal when solids accumulation 
meets or exceeds 12 inches (inlet weir tank or storage tanks) 
or 24 inches (backwash settling tank).  Allowable depth may 
be adjusted based on monitoring results. 

Residual Chitosan Test Section 2.2.1

Twice during startup, then daily for first week of operation.  If 
all results are negative for residual chitosan, then twice 
monthly for the duration of system operation.  If a positive 
result is received, testing will revert to a daily frequency until 
one week of consecutive negative results is achieved.  Also 
whenever the dose rate changes or when turbidity or flow 
rate changes significantly.

Sampling of System Influent/Effluent Section 3.1 See Sampling and Analysis Plan

Sampling at Compliance Point
(LS431) Section 3.1 See Sampling and Analysis Plan

Sampling of Re-routed King County Stormwater - 
North Lateral Section 3.1 See Sampling and Analysis Plan

Sampling of Solids from LTST Tanks and Sand 
Filters for Disposal Characterization Section 3.1 See Sampling and Analysis Plan

Sediment Trap Sampling Section 3.1 See Sampling and Analysis Plan
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INTRODUCTION 
 _______________________________________________________ 
 
1.1 CHITOSAN-ENHANCED STORMWATER TREATMENT 
 
This Operation and Maintenance Manual (O&M Manual) has been written to describe 
the elements involved in the deployment, operation and maintenance of the long term, 
chitosan-enhanced sand filtration systems for treating stormwater at North Boeing Field 
(NBF). 
 
Chitosan enhanced sand filtration (CESF) is a safe and effective method for removing 
sediment from stormwater runoff.  Proper stormwater management protects our natural 
waterways and enables site development.  Flow-through CESF systems can treat far 
greater quantities of stormwater runoff than traditional settling processes.  CESF is not 
a substitute for traditional stormwater management techniques.  This technology is to be 
used in conjunction with standard erosion and sediment control measures. 
 
1.2 INTRODUCTION TO CHITOSAN 
 
Chitosan is extracted from chitin and is nature’s second most abundant natural 
biopolymer next to cellulose. Chitin is the structural material found in crustacean shells 
such as shrimp, crabs, and lobsters.  Chitin is also found in fungi cell walls and the 
exoskeletons of insects. Chitin and chitosan are natural components of biochemical 
degradation processes occurring naturally in the earth’s soil and water. Like chitin, 
chitosan is found to exist naturally in the environment (water and soil) because it is a 
biodegradation product of chitin. 
 
Chitosan acetate has been used in water treatment for more then three decades.  It has 
the unique ability to absorb dissolved oil and grease from water, chelate (bond with) 
heavy metals, and flocculate suspended sediment. Chitosan-based water treatment has 
been used for decades in various industrial and municipal applications and commercial 
aquarium clarification. The U.S. Environmental Protection Agency has approved 
chitosan for use in drinking water treatment and in the agriculture industry. 
 
There are different chitosan acetate solutions formulated specifically to treat 
construction stormwater.  In the State of Washington, the use designation for chitosan 
acetate depends on the product manufacturer, concentration, and treatment method.  
The body of this text will explain treatment operations for General Use Level 
Designation of 1% and 1.5% chitosan for direct discharge.   
 
Stormwater treatment with Chitosan, at proper dose rates, is highly effective in reducing 
turbidity levels by greater than 95% when used with sand filtration systems.  Chitosan’s 
effectiveness lies in its ability to make small suspended soil particles larger and denser.  
The larger and denser floc particles can be easily removed through forced settling or 
sand filtration.  The cationic nature of chitosan molecules interact with the 
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predominately anionic sediment particles in stormwater.  As these opposite charges 
attract, the chitosan molecules can bind with numerous soil particles.  This process of 
flocculation creates larger, denser particles in solution, allowing them to settle via 
gravity or be removed by filtration systems.  Over dosing can cause the opposite of the 
intended effect.  An excess of cationic material can cause the floc that initially formed at 
a lower dose to break apart.  
 
1.3 CESF TREATMENT OVERVIEW 

 
Chitosan-enhanced sand filtration is a flow-through stormwater treatment technology 
that utilizes chitosan in conjunction with pressurized sand filtration to remove 
suspended sediment from stormwater runoff.  These systems were originally designed 
to be deployed on construction sites for the duration of a particular development project 
and then removed after the successful stabilization of all disturbed areas.  Voluntarily, 
The Boeing Company (Boeing) implemented a pilot study and finally this long term 
treatment system to prevent the discharge of polluted stormwater runoff from industrial 
activities.   
 
After a careful study of site hydrology, local precipitation patterns, and results from a 
pilot study conducted from September of 2010 to October of 2011, Boeing will install 
appropriate industrial pollution control measures called Best Management Practices 
(BMPs).  The BMPs will help reduce the turbidity of the site runoff conveyed to a 
retention tank for treatment.  The treatment system is designed and installed to operate 
on a totally automated basis, pumping water from two storm-sewer collection areas and 
through the CESF system on demand.  The system has been designed to send alarms 
before shutdown conditions arise, to allow technicians to respond to system upsets. 
 
On a weekly basis, Clear Water technicians will complete a list of required tasks.  A site 
inspection, meter calibrations, water quality tests, manual valve operation and 
paperwork initiation will occur in order to assure operator safety and proper system 
operation.  After all weekly procedures are completed the operator will monitor and 
record system pressures and flow volumes for all three systems, pretreatment, the vault 
pump, and MH130A pump, before leaving.  Maintenance will also be conducted monthly 
on a standard schedule.  
 
When stormwater is transferred through the CESF system, chitosan is introduced to the 
water to coagulate suspended solids, which then will settle out via gravity or be 
removed within the sand filter. The sand filters are equipped with automatic backflush 
systems, which will backflush the filtered sediment from the individual filter pods as 
necessary to maintain the hydraulic capacity of the filtration media. This feature allows 
the treatment system to operate on a continuous flow-through basis. The treatment 
systems are also equipped with in line pH and turbidity sensors capable of monitoring 
and recording the effectiveness of the treatment.  Automated valves direct treated 
stormwater to recirculate or discharge based on the water quality readings of the in line 
sensors. 
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Familiarization with current site and weather conditions, pond water level, project 
manager (PM) and contractor concerns, and operation schedules are the responsibility 
of the technician.  Good team work will ensure operational success and personal safety.   
 
1.4 TREATMENT SYSTEM COMPONENTS 

Although there are variations between individual CESF systems, many of the basic 
components are similar.  The following is a list of the individual segments that one 
would expect to see associated with a CESF system.      

 

1) Stormwater retention structure[s] — Stormwater retention structures include 
ponds, tanks or vaults.  A vault in the ground at NBF collects water and pumps it 
to an 18,000 gallon weir tank built by Pinnacle Manufacturing, LLC.  Backflush 
water flows to an identical, adjacent weir tank.  Preatreated water is pumped to 
three 21,000 gallon storage “Frac” tanks also built by Pinnacle Manufacturing, 
LLC.  No ponds are being utilized at NBF. 
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2) Interconnecting piping — Water will be conveyed via underground storm sewers 
to the vault structures. 4”, 6”, 8”, 10”, and 12” schedule 80 PVC piping integrates all 
the components in the treatment system and conveys the water to the discharge 
point.  Polyethylene tubes will be used for sampling from the control unit and 
stainless steel pipe will be used in the bag filter assemblies.     

    

 

3) Pipe fittings – PVC pipes are typically connected with couplers and glue.  Flanges 
with a rubber sealing gasket connect the PVC pipe to solid structures like tanks, 
pumps, filters and the control unit.  Flexible flanges are used in some connections to 
account for vibration.   
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4) Primary influent and pretreat pump — The pretreatment pump is a 40 hp 
electric centrifugal pump made by Goulds.  The main pumps are three 20 hp electric 
centrifugal pumps, also made by Goulds. One pump per 500 gpm system pushes 
water through the sand filter. 

       

5) Chitosan injection system — The chitosan injection system consists of a storage 
tank, LMI delivery pump, graduated cylinders for calibration, a static mixer, and 
assorted tubing and control valves. 
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 6) Sand Filtration Unit — The 54X4 sand pod unit with back flush capabilities is 
most commonly used.  Three pod units or units with different diameters may also be 
encountered.  Sand pods are the primary cleaning mechanism of the CESF system. 

 

 7) Effluent water quality monitoring equipment — This equipment continuously 
samples the effluent water for pH and turbidity.  The system includes pH meters and 
flow meters manufactured by GF Signet, turbidimeters made by MicroTol and an 
instrument display panel and sample lines built by Clear Water.  Data collected here 
is recorded by the three PLCs manufactured by .    
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 8) Manual valves — Manual valves are used by the operator to control flow rates 
and internal system pressures.  There are manual valves located on the influent and 
effluent side of the sand filter, as well as on the backflush line.  Additionally, a 
manual throttle valve may be located on the system pump. 

 

 

 

 

 

9) Automatic valves — Automated pneumatic valves built by Hayward are located 
on the effluent line in the system container.  These valves divert flow between the 
discharge and recirculation lines based on the water quality readings of the in-line 
sensors.  

 

 

 

 

 

10) Programmable Logic Controller (PLC) — Primary control panel used to 
operate the treatment system.  All automated controls, alarm settings, and recent 
system data are stored in the PLC. 
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11) Power— Permanent 400 amp, 480 volt 3-phase power provides electric power 
for CESF equipment and operations.  Individual power boxes with emergency shutoff 
“Knife” switches provide power to the pumps from the main power going to the 
control unit. 

                                                               

12) Laboratory Equipment — Components for bench scale testing and monitoring 
include handheld meters, beakers, droppers, filters, standard solutions, chemicals, 
monitoring forms and other miscellaneous items.  

 

       
 
 
       
 
 
    
 
 
    

13) Air Compressor — Provides pressurized air to operate pneumatic control valves 
on the CESF effluent line and backflush valves on the sand filter 
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14) Backflush Control Box — Sets parameters for sand filter back flush cycles.  3-
way backflush valves activate automatically based on differential pressure in the 
filter. 
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TREATMENT CONCEPTS AND SYSTEM DESIGN 
 

 
2.1 STORMWATER REGULATIONS 
 
Construction and industrial stormwater runoff have been identified as a major source of 
pollution in our nation’s natural waters.  The physical, biological and chemical integrity 
of a natural water body receiving discharge from a construction or industrial site can be 
greatly impacted.   
 
The two major laws that most stormwater regulations emanate from are the Federal 
Clean Water Act and Endangered Species Act.  The Environmental Protection Agency 
is ultimately responsible for enforcement of these laws, but may delegate enforcement 
to a state agency.  (Note:  many Clear Water treatment procedures are based on DOE 
regulations.  Always consult local regulations before operating CESF systems.) 
 
Whenever Clear Water intends to treat runoff from a particular site a Stormwater 
Treatment Plan (STP) must be produced as mandated by DOE.  This STP explains 
exactly how the CESF system will be used on a specific site as part of an integrated 
Stormwater Pollution Prevention Plan (SWPPP).  An STP will be included inside every 
active CESF system container.  All operators should read the STP for any site they are 
working on to become familiar with site specific and general operational information. 
 
There are many other stormwater regulations that are beyond the scope of this text.  
Increased knowledge of stormwater regulations will improve an operator’s effectiveness.  
Additional information is available through Landau Associates, Clear Water resources, 
as well as the DOE website.   
 
 
2.2 WATER CHEMISTRY 
 
Effective implementation of a treatment system requires a thorough understanding of 
site stormwater characteristics and the potential impact on chitosan flocculation.  
Potential contaminants such as VOCs, PCBs, heavy metals, etc., must be identified and 
remediated prior to discharge.  Other compounds such as naturally occurring lignins 
and tannins can impact the CESF treatment process but do not pose a concern for 
discharge. 

CESF systems are designed to treat turbid stormwater impacted with suspended 
sediments.  Many environmental contaminants, including PCBs, can be adsorbed to soil 
particles and become suspended in stormwater runoff.  Many of these contaminants 
can be removed from solution by removing the sediment.  

Prior to full-scale deployment, it is essential to conduct a series of bench scale               
treatability tests to ensure the stormwater sediment is conducive to treatment with 
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chitosan. These tests should be focused on determining stormwater turbidity and pH, 
treatability, proper chitosan dose rate, and potential settling times if required.  Many of 
these factors were determined during the pilot scale testing from September 2010 to 
October 2011 

Aside from harmful contaminates, the water chemistry variables of primary concern are 
pH, turbidity and conductivity. pH must be in the range of 6.5 - 8.5. Values outside this 
range may require pH adjustment prior to flocculent addition.  Typical pH adjustment 
involves either adding Sodium Bicarbonate to adjust the pH upward or adding (CO2) to 
adjust down.  The use level designations require pretreatment for stormwater greater 
than 600 NTU.  

Although CESF systems are capable of continuous operation when turbidity approaches 
600 NTUs, experience has shown that optimal system function is typically limited to 
influent turbidities less than 200 NTU. Generally, typical pre-treatment activity will bring 
NTU levels well within range of sand filter use. High turbidity (in excess of 600 NTU for 
an extended period of time) may require reevaluation of existing site Best Management 
Practices (BMPs). 

2.3 SCREENING AND TREATABILITY TESTS 

It is essential to confirm early on that site stormwater is conducive to treatment with 
chitosan.  Although we have verified the effectiveness of chitosan in the stormwater at 
NBF using our pilot study from September 2010 to October 2011, a simple bench scale 
treatability test enables Clear Water technicians to assess the treatability of site 
stormwater quickly in the field as well. 

Bench scale treatability testing allows PMs and system operators to determine a likely 
chitosan dose range. On large sites, it is strongly recommended that Clear Water 
technicians perform treatability tests using samples from several different areas of the 
site.  

Several factors can influence treatability, including pH (typically from concrete work 
onsite or natural limestone), detergents, hydrocarbons, the presence of soil tackifiers 
such as polyacrylamides (PAMs) and guar in the runoff.  

Bench scale treatability tests should be performed to address treatability issues if they 
should arise. 

The procedure for this test is described in section 3.6 of this manual 
 

2.4 RETENTION STRUCTURES AND SEDIMENT MANAGEMENT 
Stormwater retention ponds and traditional erosion control devices are the first line of 
defense in sediment management.  CESF systems are more effective when properly 
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integrated into a SWPPP that uses traditional erosion and sediment control techniques. 
Actual sizing and placement of retention structures and BMPs is beyond the scope of 
this document. Regardless of the type and size of structure, the following components 
are necessary for implementation: 

1) Traditional BMPs — Traditional BMPs are essential to proper stormwater 
management.  These surface stabilization measures help prevent significant 
erosion and sediment movement.  CESF is intended to aid, not to substitute, 
standard stormwater management techniques.    

2) Primary retention structure — The water reservoir in which all untreated 
stormwater is directed and stored.  This is typically an excavated pond prepared by 
the contractor to store site runoff.   The storage capacity of these structures varies 
depending on the size of the disturbed area and site limitations.   At NBF, the 
Primary retention structure is the initial, 18,000 gallon weir tank. 

3) Pretreat retention structure — Secondary retention structure in which 
pretreated, unfiltered stormwater is allowed to settle prior to sand filtration.  These 
structures can be ponds or above ground tanks.  At NBF three, 21,000 gallon 
storage tanks will reduce and dissipate energy in the flowing water and aid in 
sediment settling.    

4) Backflush (from the sand filtration system) — Backflush water will contain floc 
particles accumulated on the surface of the sand filter beds. These floc particles will 
settle rapidly in the retention structure due to their large size and density. The rate 
of settlement will depend on sediment load, water chemistry and flow rate.  
Backflush water should never be directly released into the receiving water body.  

Every effort should be made to avoid routing backflush water to the primary 
retention structure. Ideally, the backflush outflow should be directed to a dedicated 
backflush tank which overflows into the pre-treat cells.  Backflush will be directed to 
the backflush weir tank and overflow to the influent side of the initial weir tank. 

 If there is any possibility that the coagulated/flocculated sediment (sludge) 
contains hazardous materials, then the retention structure should be lined to 
facilitate proper handling and disposal of contaminated sediments. Lining the 
retention structure will also prevent unwanted infiltration of untreated water. 

 Disposal — Levels of solids in the tanks are monitored monthly.  When 
solids removal is necessary, a composite sample of the solids is collected for 
waste characterization and is handled in accordance with applicable 
regulations. 
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2.5 INTERCONNECTING TREATMENT SYSTEM PIPING 

The filtration system requires interconnecting piping capable of transferring desired flow 
rates without significant friction head losses.  Schedule 80 polyvinylchloride (PVC) pipe 
is used to interconnect the system components. Sizing should be in accordance with 
system requirements, and will generally be as follows:  

PIPING SIZES AND FLOW RATES 

FLOW RATE PIPE SIZE 

Up to 350 gpm 4” 

350-750 gpm 6” 

+750 gpm 8” 

The headers on the sand filter and the internal piping of the treatment system container 
are 6 inches in diameter.  The ideal diameter of the external system piping is 6 inches 
which will maintain consistent pressures and flow rates.  Reducing the diameter of a 
conveyance line (pipe) will increase the pressure the water exerts within that line.  
Conversely, increasing the diameter down a conveyance line will relieve the pressure in 
that line.   

The treatment system container has hand operated flow control valves located on the 
influent and effluent lines for the sand filter.  These valves control pressure and flow 
rates in and through the sand filter.  In addition, the sand filter has a flow control valve 
located on the back flush line.  Flow control throttle valves may also be located on the 
system pumps. 

2.6 PLUMBING 

As the treatment system container and sand filter is equipped with 6” pipe, it is 
recommended that 6” pipe be used to connect the system components.  There are 
many factors that influence the type and size of pipe used for a CESF system which are 
beyond the scope of this manual.   

Most CESF systems are equipped with pretreatment and backflush capabilities.  The 
backflush line from the sand filter is a 4” header and will require 4” pipe.  The pretreat 
line will require a pump separate from the main system pump and will be assembled 
using a minimum diameter of 8” pipe and fittings. 
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Before plumbing the system, make sure all required system components are in place 
and as level as possible.  This includes the system operation container, water pumps, 
electrical generator, sand filter and any tanks.   

CAUTION:  BE SURE TO LEAVE ACCESS TO THE TREATMENT CONTAINER AND 
GENERATOR FOR ANY VEHICLES NEEDED TO RESUPPLY CHITOSAN AND 
DIESEL! 

If the pump being used is submersible it should be connected to a flotation device prior 
to placement in a pond.  Many types of flotation devices are used.  The decision on 
which type to use needs to be made based on the size of the pump.  If the pump being 
used is not a submersible pump, the intake line should be connected to a suction float 
with a debris screen.  Flotation devices and screens prevent the introduction of rocks, 
sticks, mud and other debris to the pump.  This can prevent costly maintenance, 
repairs, replacements and operational time loss.   

The order in which the system is plumbed will depend on the physical configuration of 
the site.  For the purpose of this manual the mobilization procedure will be described in 
the chronological order of the system water flow.  The following list is generalized and 
site specific adjustments may apply. 

 Connect the pretreat pump.  Any flotation devices should be 
connected to influent before placement in the water.  Run the line from 
the water to the pump, then from the pump to the bottom header at the 
front of the treatment container.  Tape on the headers in the system 
container indicates direction of flow. 

 Connect pretreat line between system container and pretreat 
retention structure.  A distance of at least 50 feet is desired to 
maximize the mixing of the chitosan and the stormwater.  Water should 
be released into the retention structure above the surface. 

 Connect line from pretreat retention structure to sand filter pump.  
The water intake line from the pretreat retention structure should be as 
far as possible from the point where the pretreated water is introduced to 
the structure.  This placement will take advantage of the maximum 
possible settling time of the sediment. 

 Connect line from system pump to treatment container.  This line 
will go from the pump discharge to the influent header at the front of the 
treatment container.  Tape on the header in the container indicates flow 
direction. 

 Connect line from middle header effluent to the sand filter. A 
distance of at least 50 feet is desired to maximize the mixing of the 
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chitosan and the stormwater.  This line will run to the top 6” header of 
the sand filter. 

 Connect line from bottom header of sand filter to treatment 
container.  This line will go to the discharge/recirc header at the front of 
the treatment container.  Tape on the header in the container indicates 
direction of flow.  This line will branch in to two effluent lines, each with 
an automated valve.  The lower of these lines is the discharge effluent 
line.  The top line is the recirculation line. 

 Connect discharge line.  This line will run from the container to the 
discharge location. 

 Connect recirculation line.  This line will run from the top effluent pipe 
and typically run into the primary retention structure. Consult the PM for 
site specific modifications. 

 Connect backflush line.  This line will run from the 4” header on the top 
of the sand filter to the separate backflush weir tank.  This line should 
introduce water to the retention structure as far as possible from the 
pretreatment influent line to minimize uptake of suspended solids. 

2.7 CHITOSAN DELIVERY SYSTEM 

The chitosan deliver system consists of a chitosan storage container, secondary spill 
containment structure, metering pump, graduated cylinder(s) for calibration, static mixer, 
interconnecting tubing and valves.  A secondary spill contaminant structure is required 
by regulatory agencies to provide containment in case of accidental spills.  
Consideration should be given to regular chitosan supplying procedures when installing 
the treatment system on site.  

The metering pumps for the sand filtration systems are LMI Model C77 variable speed 
chemical metering pumps with high viscosity head assemblies. This pump is a variable-
output, positive displacement metering pump with a flow rate range of 0-10 gallons per 
hour at 80 psi.  These pumps are explicitly specified in the use level designations.  
Individual pumps are typically installed for the pretreatment and filter influent dosing.   

PISTON SPEED AND DISPLACEMENT RATE SHOULD ONLY BE ADJUSTED 
WHILE PUMP IS IN OPERATION! 

The capacity of a chitosan storage container in this system is roughly 500 gallons.  The 
operational time frame of a storage container can last from several days to several 
months, depending on dose rate and the volume of water treated. Ball valves are 
installed on the chitosan delivery lines for meter calibration purposes.  The static mixers 
installed on the pretreat and sand filter influent lines increases the mixing rate within the 
pipes.  Incorporation of static mixers into Clear Water’s CESF systems has reduced the 
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required chitosan contact time, the overall system footprint, and decreased chitosan 
utilization by 25 to 50%.   

The total dose rate will stay above 0.55ppm no matter what the influent turbidity in order 
to prevent PCB breakthrough.  The use level designation specifies a maximum 
allowable dose rate of 1ppm in sand filter influent.  Under certain conditions DOE will 
increase maximum allowable dose rate to accommodate specific site conditions.  Follow 
the bench scale treatability protocol to determine the likely dosage range. 

2.8 WATER QUALITY MONITORING 

Local, Regional, State (use level designation), and Federal regulations will determine 
the scope of water quality testing that must be performed on the site. Permit and 
SWPPP approvals from applicable environmental jurisdictions will typically state what 
testing must be performed, how often, and who should receive the results.  These 
regulations will often effect system discharge location and volume.    

The treatment system is designed to monitor effluent turbidity and pH, and to 
automatically divert flow from discharge to recirculation should these values exceed 
permit limits.  Influent water quality parameters are also monitored by the system PLC 
but do not trigger any flow diversions. 

Clear Water treatment technicians must calibrate system sensors on a twice monthly 
basis to ensure reliability of the automated process.  Hand held meters must be 
checked and compared to the in-line meters on a twice monthly basis.  This procedure 
is referred to as a Confidence Check.   

In addition, because of observed scaling from iron and/or iron bacteria, a small 
automated cleaning system has been put in place for the inline turbidimeters.  This 
cleaning system is necessary to avoid false high turbidity readings and unnecessary 
recirculation of stormwater for repeated CESF treatment.  When one of the three sand 
filter systems ends its operational cycle, a small dose of a cleaning compound is added 
to the turbidimeter cuvette in order to prevent iron scaling of the glass wall of the 
cuvette.  This dosage of cleaner is only a few milliliters, and the water in the cuvettes is 
automatically pumped back into the stormwater inlet weir tank for treatment by the 
system. 

Other water quality parameters governed by local regulatory agencies must be 
monitored.  Sample ports are provided in the system to take water samples for bench 
scale monitoring.  The filter influent and effluent headers each have one sample port 
feeding into the system’s flow-through water quality sensors.  The influent port samples 
pure runoff or pre-treat water before it gets dosed for the sand filter.  The effluent port 
samples water after if has been filtered but before it is discharged.  Water sampled for 
residual chitosan tests and regular sampling for PCBs should be drawn from the effluent 
port during discharge for accurate results. 
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TREATMENT SYSTEM OPERATIONS 
_______________________________________________________ 

3.1 SYSTEM OPERATOR 

The stormwater filtration system shall be operated, monitored and maintained by 
experienced water filtration personnel as required by the use level designation. The 
system operator should have previous training or should be trained during the first 
several days of operation under the guidance of an individual experienced in chitosan-
enhanced water treatment systems. 

3.1.1 Required Operator Qualifications 

1) Minimum 1 year experience with, and sound working knowledge of, 
pressurized sand filtration systems. 

2) Experience deploying and troubleshooting pressurized water pumping and 
piping systems. 

3)  Fundamental knowledge of stormwater discharge regulations for applicable 
region/locale.   

4) Fundamental knowledge of water quality testing procedures for parameters 
applicable to the region/locale. 

3.1.2 Required Operator Training 

 Classroom training (8 hours) 

 1) Stormwater regulatory framework and requirements 

 2) Stormwater treatment chemistry (chitosan, pH, coagulation, filtration, etc.) 

 3) Stormwater treatability (how to do jar testing) 

 4) Treatment system components and their operation 

 5) Troubleshooting 
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           Field Training (40 hours) 

 1) Operating a treatment system 

 2) Entering data in the system operation log 

 3) Testing turbidity and pH 

 4) Optimizing chitosan dose rate  

 5) Water quality sampling and testing (turbidity and pH)  

3.2 SYSTEM OPERATION SEQUENCE 

The following sequence is intended to be a general outline for CESF operations, not a 
comprehensive protocol. 

3.2.1 System Calibration and Inspection 

1) Perform site and system inspection procedures (section 3.3).  Examine system 
for obvious damage or malfunction.  Unlock container and power up the system.   
 
2) Verify sensors are working correctly.  Read and record system volume 
totalizers in the Daily System Operation and Maintenance log.  Record any other 
relevant system information. 
 
3) Calibrate hand held pH, turbidity and conductivity meters.  
 
4) Calibrate inline pH and turbidity meters.  
 
5) Switch PLC to recirculation mode.  Recheck manual valve orientation. 
 
6) Start the filtration system pumps using system PLC screen and watch for 
proper system functioning.  
  
7) Calibrate LMI pumps to deliver proper chitosan dosage. 
 
8) Collect samples of sand filter effluent and perform the residual chitosan test. 
 
If treatability issues arise, take a grab sample from the primary retention structure 
and perform bench scale treatability tests to determine likely chitosan dosage, pH 
requirements or other factors. Perform a water quality background check.  This 
includes taking grab samples from the receiving water body and recording pH, 
turbidity and conductivity in the appropriate field log.  
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3.2.2 System Shut Down 
  
In an emergency situation turn off all power to the system by turning the “knife” 
switch for the main power, located on the back of the control unit to the off 
position.  When the power is off, close all valves on the tanks and the manual 
valves inside the control unit.  Will eliminate any chance of electrical safety 
issues and minimize the amount water that could be flowing from the treatment 
system. 
 
The main power switch will also be shut down any time there is electrical work 
being performed. 

 
3.2.3 Freeze Protection 

 
During cold weather conditions, certain precautions need to be taken to protect 
against freeze events.  A freeze event could result in system component damage 
and/or operations loss. 
 
In cases where the temperature will drop below freezing for a short period of 
time, the system will be set to “freeze” mode.  The PLC will be programmed to 
start each system in series.  Each system will go into recirculation, discharge and 
through a backflush cycle to ensure all lines stay free flowing and clear of ice.   
 
In the event of a deep freeze event, where the temperature stays below freezing 
for multiple days and never goes above freezing, the following procedures will 
occur. 
 
1) Valves on tanks will be closed to avoid water flowing into drained lines. 

 
2) All conveyance lines should be drained.  Frozen pipes could result in flow 

blockage and/or pipe fracture.  Ball valves or hose bibs are likely installed on 
conveyance lines to drain water for freeze protection. 
 

3) Sand filters should be drained.  Bleeder valves on the top of the sand pods 
should be open to aid in filter drainage.  Drain valves may be installed on the 
bottom header for more direct filter evacuation. 

 
4) System Container should be kept heated at all times.  Extreme cold 

conditions can cause instrument damage, plumbing damage and will affect 
the hydraulic performance of the chitosan.  The properties of some of the 
chemicals may be compromised if they freeze. 

 
If base flow fills the vault during these events, an alarm will be sent to Clear 
Water personnel.  An operator will go to the site, manually treat the water, 
and reset the freeze protection until the event is over. 
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3.3 SITE AND SYSTEM INSPECTION 
 
A preliminary assessment should be made of the overall integrity of a job site upon 
arrival.  Conditions may have changed at the site in such a way that affects treatment 
operations.   
 

Overall site integrity:  NBF is a busy and active airfield.  Be aware of major 
projects and events such as road additions or removal, vegetation removal, 
sanitary facility location, site access points and heavy equipment operation. 
 
Tank Level:  Check tank level upon arrival.  Report excessive tank levels 
immediately.  Observe tank level prior to system startup and monitor level 
frequently during operation.  Note both increases and decreases in tank level to 
assure efficient operation and automation. 
 
Pipe Integrity:  Check to see if all the conveyance lines are in working order.  
Surface pipes on sites are vulnerable to vehicle impact, vandalism, and 
environmental damage.  Small stress cracks can become significant safety or 
operational problems when operating under pressure 
 
Freeze Protection:  Close all drain valves that may be affixed to water 
conveyance lines or the sand filter.  These valves are left open to drain excess 
water from the lines in cold weather.  Water expands as it freezes and PVC pipe 
becomes more brittle in cold weather.  This combination can render a system 
inoperable. 
 
Manually Operated Valves:  Switch any manual valves to the proper position for 
site specific operations.  Some valves associated with system operation are 
automatically controlled by the PLC.  However, some systems may incorporate 
manual valves for pretreatment tanks, multiple retention tanks, or multiple 
discharge locations.  If you are unsure about proper valve positions, contact the 
project manager. 
 
Hose/Pipe Connections:  Shut down protocol on some sites require operators 
to disconnect specific conveyance lines to drain the system.  Assure all 
necessary conveyance piping and hoses are attached to appropriate system 
equipment. 
 
Equipment Theft:  Power cables, generators and hand tools are a frequent 
target of theft.  Check to see if any operational equipment appears to be missing 
or tampered with.  
   

 Unlock Container:  All Clear Water treatment containers are kept locked  
 when company personnel are not present.  Keys for all treatment  
 containers will be provided by the PM. 
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Chitosan Injection System Valves:  Ensure valves necessary for proper 
chitosan injection are open. 
 
Sand Filter Bleeder and Drain Valves:  Small bleeder valves at the top of the 
sand filter pods are typically left open for freeze protection to assist drainage of 
the sand filter.  Make sure these valves and drain valves are closed before 
introducing water to the filter. 
 
Sample Port Valves:  Ensure sample valves are open and the lines are clear of 
obstructions. 
 
Air Compressor:  Turn on air compressor if it is turned off.  Make sure the 
compressor breaker switch is on.  Drain the compressor occasionally.  Ensure 
that the drain valve is closed for operations. 
 
Chitosan Volume:  Asses the quantity of chitosan in the storage tanks.  Site 
PMs need to be kept aware of chitosan levels so they can schedule a timely 
resupply. 
 

3.4 FIELD DOCUMENTATION 
 
A series of triplicate forms are provided in all the system containers for technicians to 
log the results of operational activities.  Completion of these forms is necessary for 
compliance with Clear Water and regulatory procedures.  A master form is to be filled 
out during every weekly site check.  Additional forms may be filled out, as needed, 
depending on technician activities onsite.   
All the forms have a field to record the project title, project number, project location and 
date in the header block.  System operators should print and sign their name at the 
bottom of the sheet.  If multiple operators are working in a single system container, the 
forms should be signed by the most senior operator. All fields on each form are to be 
completed.  Fields are never to be left blank.  Fields which do not apply to a particular 
site or system should be completed with the letters NA (not applicable). 
 

CESF – Master Weekly Operations Form:  This is the primary form used by 
Clear Water operators.  The treatment flow totalizer numbers as well as the total 
volume treated and the total volume discharged for each system are recorded 
here.  Flow totalizer numbers are also recorded for the vault pump, Manhole 
130A pump, and the pretreatment pump, and compared to the previous week’s 
reading, to verify proper pump function.  Weekly calibrations will also be recorded 
on this form for inline meters and LMI pumps.  Residual chitosan test results will 
also be recorded on the master form.  This form is intended to summarize system 
activities and productivity.  Regulatory agencies require an evaluation of system 
performance and water quality monitoring for all discharge periods.  Other 
relevant operational information should be recorded here for reference by Clear 
Water staff. 
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Bench Scale Treatability Form:  This form is used to record water quality data 
and the observed results associated with the bench scale treatability test.  The 
procedure for this test is described within this manual.  Visual observations 
should be recorded in conjunction with each dose adjustment.  Additionally, a 
general assessment of the entire test should be recorded upon completion of the 
test. 
   
Chemical Metering Pump Calibration Form:  This form is used to record the 
LMI chemical delivery rate and calculate the treatment system dose rate.  The 
chitosan calibration procedure is described within this manual.  Chitosan injection 
pumps are to be calibrated weekly or whenever dose adjustments are made. 
 
Residual Chitosan Test Form:  This form is used to record the results and 
sample data associated with residual chitosan tests.  The procedure for this test 
is described within this manual.  This residual chitosan is to be performed weekly 
or whenever significant dose adjustments are made.  Operating conditions that 
necessitate elevated chitosan dose rates may increase the residual chitosan 
testing requirements. 
 
Manual Data Collection Form:  This form is used to record inline water quality 
data (pH, Turbidity) as well as system pressure.  Influent and effluent data should 
be recorded for each of these three categories.  This form is not required, but can 
be helpful in organizing manual data while observing ongoing system 
functionality.  In addition, this form can be used to record meter confidence 
checks. 
 
Instrument Calibration Report Form:  Clear Water’s CESF systems  
have multiple water quality meters which need to be calibrated weekly.   
There are separate forms associated with inline pH meters, inline turbidity  
meters, and all the hand held meters.  There are fields to record the  
strength of the calibration standard used, the initial meter reading, and the  
calibrated meter reading. 

3.5 SENSOR CALIBRATION 

The systems internal water quality sensors, as well as the hand held sensors, should be 
calibrated weekly during inspections.  Log the calibration information for each 
instrument in the accompanying calibration form.  Calibration of the sensors will help 
ensure accuracy of water quality monitoring. 

Confidence Checks can be performed to confirm sensor accuracy.  Hand held readings 
can be checked against inline readings during the residual chitosan tests.  Confidence 
Checks can be recorded in the Manual Data Collection Form. 
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The manufacturer provided calibration procedures for each meter are included as an 
attachment in this manual.  Additionally, the entire owner’s manual for the hand held 
meters are included inside each treatment system.  Calibration standards for the inline 
and hand held turbidimeters are included in the corresponding meter kits.  Calibration 
standards for the inline and hand held pH meters are supplied within the treatment 
system containers. The calibration standard for the conductivity meter is supplied within 
the treatment system container.  

3.5.1 Hand Held Meter Calibration 

Hand held meters are to be calibrated weekly.  A separate set of forms are included 
specifically for calibrating the hand held meters.  These meters should be calibrated 
prior to the preliminary water quality tests.  Follow the included manufacturer’s 
instructions for proper calibration procedure. 

3.5.1.1 Hand Held pH Meter 

It is important to properly care for the pH meter probe.  Irreparable damage to the probe 
commonly occurs due to simple neglect.  pH probe storage solution and cleaning 
solution is included in the treatment system containers.  Use the cleaning solution 
periodically or whenever its use appears necessary.  Store the probe in probe storage 
solution whenever the meter is not in use.  The tip of the probe should never be allowed 
to dry out.  The probe should be rinsed with water between insertions of different 
standards or samples to avoid contamination.   

3.5.1.2 Hand Held Turbidimeter 

The included cuvettes for calibration standards and sample measurements need to be 
handled carefully.  The readability of the glass cuvettes will be compromised if they get 
scratched.  Avoid touching the cuvettes with your bare fingers and carefully remove 
smudges with laboratory wipes.  The cuvettes can become stained if dirty samples are 
allowed to sit inside for an extended period.  Always promptly empty samples and rinse 
the cuvettes with distilled water after use.  Clean stained cuvettes with a gentle solvent. 

Make sure the outside of the cuvettes are dry before inserting them into the meters.  
Introducing moisture into the meters will compromise sample reading and damage the 
meter. 

Record the Initial Reading before calibrating the meter.  Record the Final Reading after 
calibrating the meter. 

3.5.2 Inline Meter Calibration   

Inline meters are to be calibrated weekly.  Record calibration data in the appropriate 
forms. Follow the included manufacturer’s instructions for proper calibration procedure.  
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3.5.2.1 Inline pH Meter 

Follow the probe care and usage instructions previously stated for the hand held meter.   

Calibrate the pH meter by following the instruction on the “calibrate” section of the PLC 
screen.  After calibration procedure, place the probe in a pH buffer solution to verify that 
the reading is accurate. 

Carefully remove and replace probe from probe seat.  Probe-amplifier lock points can 
be damaged if not removed gently.  Cross threading is a common problem with the pH 
seats.  Be aware of the O-ring gasket falling out when removing probe from pH seat. 
“Bleed” air out of pH probe fitting before putting the system back into “valves auto” 
mode. 

3.5.2.2 Inline Turbidimeter  

Follow the cuvette care and usage instructions previously stated for the hand held 
meter. 

Be aware of condensation on the flow through cuvette when calibrating.  Cold water in 
the cuvette and the warm air inside the treatment container will often promote 
condensation which would need to be wiped off before returning the cuvette to the 
measurement chamber. 

Record the Initial Reading and Final Reading when in calibration mode. 

3.6 PRELIMINARY WATER QUALITY TESTS 
 
These tests are used to assess the conditions of the stormwater to be treated and the 
receiving waters.  The technician may have to adjust treatment system operations 
based on the water chemistry results of these tests 

3.6.1 Bench Scale Treatability Test 

The bench scale treatability test lets the operator know of possible treatment problems 
prior to introducing water to the CESF system.  Several factors can influence treatability, 
including pH (typically from concrete work onsite, or natural limestone), detergents, 
hydrocarbons, the presence of soil tackifiers such as polyacrylamides (PAMs) and guar 
in the runoff. 

Conditions in the bench scale test are different than conditions inside the treatment 
system.  For this reason different treatment outcomes may occur between bench scale 
tests and system operations. 

The samples procured for this test should be representative samples from recent runoff, 
and should not contain sediment that would settle naturally (sand and rocks). On large 
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sites it may be prudent to collect multiple samples from different points on the site and 
perform separate tests. 

3.6.1.1 Required Equipment 

In order to perform this testing sequence, the following items are required:  

 Properly calibrated pH meter  

 Properly calibrated turbidimeter 

 Properly calibrated conductivity meter 

 One 1-liter sample glass beaker 

 One 1-liter sample plastic beaker 

 Chitosan acetate 

 Pipette 

 Stir rod 

3.6.1.2 Perform the Screening Test 

       1) Retrieve a one liter grab sample of stormwater from the site retention 
       tank with a plastic beaker. 
 
       2) Transfer the sample into a one liter glass beaker  

3) Measure and record initial pH, conductivity and turbidity of sample in the 
appropriate field log. 

4) If the sample does not have a pH reading conducive to treatment (6.5 – 8.0), 
carefully adjust the pH of the sample by adding small amounts of sodium 
bicarbonate or acetic acid until the sample reads a pH close to 7.  Record the 
adjusted pH and note treatment method. 

       5) Add one drop of a known quantity chitosan to the sample.  
 

6) Stir sample vigorously for one minute to assure dissolution.   
 
7) Allow sufficient settling time and observe solution for the formation of small floc 
particles called pinfloc. 
 
8) Grab a sample from the surface of the sample jar and record the turbidity. 
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9) Repeat steps 3 through 4, recording observations and dosage related to the 
appearance of floc and settling. 
 

3.6.1.3 Interpreting the Screening Test 
 
Visible sediment settling indicates that chitosan has coagulated the particles. The 
beaker may contain clear water on top, or be slightly cloudy, and there should be 
variation in coagulation amount between dose rates. The object of this test is not to 
produce completely clean, clear water in the beaker. Rather, it is to determine the most 
suitable dose rate for CESF treatment.  
 
For planning purposes, the smallest effective dosage should be used as the initial dose 
rate. 
 
If there is no change in sample appearance between doses it is assumed that there are 
treatability problems. This is rare, and may occur for different reasons which need to be 
investigated. 
 
3.6.2 Receiving Water Quality Test 
 
Receiving water quality tests are designed to measure if discharge from CESF 
operations is negatively impacting the receiving water body.  Site specific conditions 
may force the system operator to amend or even abandon this test all together.  Certain 
discharge points, such as municipal storm sewers or overland infiltration, make it 
physically impossible to obtain a sample for this test. 
 
This test is designed for a linear flow water body such as a river or stream.  The 
procedure for this test will be described for such a water body.  PMs and treatment 
technicians may need to improvise sample collection procedures if site conditions are 
inconsistent with this assumption. 
 

1) Take two 1-liter beakers to the discharge point to obtain grab samples.  Take 
one sample several yards upstream and one sample several yards 
downstream of the discharge.  Always wear nitrile laboratory gloves when 
taking grab samples.  Operators must not place themselves in precarious 
situations to obtain a sample.  NO JOB IS TOO IMPORTANT TO NEGLECT 
SAFETY CONCERNS! 

 
2) Return samples to the system container to measure the water quality. 
 Measure pH, turbidity and conductivity of each sample with hand held  
 meters.  Record the sample location, time and water quality data for the     

 two samples. 
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3) After several hours of operation, return to the system discharge point  
 and take one sample from each of the previously identified locations. 

Return these samples to the system container to measure water quality.   
Record the water quality data along with the location(s) and time(s). 

 
4) Compare the two data sets.  Ideally there will be a negligible difference 

 between the data sets.  If there is a significant difference between the two 
 data sets, it should be recognized as evidence that system operations are 
 impacting the receiving water body.  Operators should notify their project 

 managers in such a case. 
 
3.7 PUMP ACTIVATION 
 
Operators should always verify all manual valve positions to ensure the pressurized 
water has a clear and proper path of entry and exit through the treatment system.  
Closed pathways will dead head the pump which can lead to equipment damage and/or 
safety concerns. 
 
Attention should be paid to the water levels of the primary and (if applicable) secondary 
retention structures.  Pretreatment should be momentarily delayed if the secondary cell 
is full.  Filter treatment should be delayed if the secondary cell is empty.  Overflowing 
retention structures can result in stormwater runoff violations.  Pumping of a dry 
retention structure can cause pump damage.  Pretreatment and primary pumps often do 
not deliver water at the same rate.  Treatment technicians should continually check tank 
levels and pump flow rates and adjust pump operation accordingly. 
 
3.7.1 Pump Activation Procedure 
 

1) Open the automated recirculation valve by pressing the “Recirc Valve On” 
button on the Main Screen window of the PLC.  Visually confirm that the valve 
has opened. 

2) Toggle over to the secondary Main Screen window by pressing the yellow 
and blue arrow on the bottom of the screen.  All the buttons on this screen 
supply power to individual pumps. 

3) Switch on pretreat and/or main pumps, based on retention structure(s) water 
level by pressing the “External Pump On”/”Internal Pump On” button(s) 
accordingly. 

4) Switch on the corresponding pretreat and/or main LMI pumps by pressing the 
“Ex LMI Pump On”/”In LMI Pump On” button(s). 

5) Check associated components as water begins to run through the treatment 
system including, air compressor, backflush control box, flow meters, and flow 
through sample lines. 

6) Observe pressure gauges to assure the CESF system reaches an acceptable 
operating pressure.   
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3.8 SYSTEM OPTIMIZATION 
 
CESF systems usually take several minutes to reach full operating pressure after pump 
activation.  Clear Water technicians should take this time to confirm proper system 
operation.  Systems which have been operated recently and frequently will generally 
reach optimum operating conditions soon after pump activation.  Systems which are 
starting up for the first time or have not been operated for a long time will require some 
adjustments to reach optimum operating conditions. 
 
3.8.1 System Optimization Procedure 
 

1) After pump activation, confirm that the air compressor is receiving power and 
delivering the proper pressures.  Compression chamber pressure should be 
100+ psi and line pressure should be 60+ psi  

2) Visually confirm water discharge.  Walk over to the discharge (recirculation) 
point to observe this.  No water or decreased water flow indicates possible 
system breach. 

3) Confirm that the flow sensors are working.  There are different types of flow 
sensors and the reason for failure may differ.  If the flow meter is not 
registering flow but system flow is evident, the sensor may need to be 
inspected.  This process involves system shut down, water main evacuation 
and removing the meter for inspection. 

4) Confirm backflush control box is powered.  The backflush control box 
automates all backflush operations.  Loss of backflush will result in filter sand 
bed impaction.  Check main power, breaker switch and power cord if box is 
not powered. 

5) Confirm sample line flow.  Polyethylene tubes which convey the water quality 
samples should dispel water through one of the penetrations in the container.  
No outflow from these tubes indicates the water quality readings are not 
representative of the treated stormwater.  Check for proper valve orientation 
and/or clogged lines. 

6) Optimize flow rates.  The maximum discharge flow rate for a specific site will 
be specified in the Stormwater Treatment Plan.  Adjust manual valves to 
achieve desired flow rate. 

7) Optimize system pressure.  Optimal system pressure depends on the specific 
system and will vary from site to site.  Variables such as pump capacity, 
plumbing configuration, filter size, discharge rate and water treatability will all 
affect system pressure.  Typical system pressure should range between 30 
and 45 psi.  System pressures can be as low as 20 and as high as 50 with no 
operational impediments.  Opening the influent valve will increase system 
pressure and increase system flow.  Opening the effluent valve will decrease 
system pressure and increase system flow. 
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3.9 pH TREATMENT 
 
Although pH treatment is not included in all CESF treatment regimens, it is not unusual.  
Many of the sites that require pH treatment require it on a consistent basis while other 
times it may be sporadic or short term. 
   
pH treatment is required for regulatory and operational purposes.  These two 
requirements are not necessarily unrelated.   
 
Regulatory requirements dictate runoff discharge must have a pH between 5.0 and 9.0.  
Many aquatic species are very sensitive to pH alterations and even a small alteration 
can have a significant effect on a natural system.  
 
Stormwater pH must stay in the same range for CESF treatment.  The chemical 
reaction which facilitates chitosan flocculation is optimized within this range.  Outside of 
this range, the effectiveness of chitosan as a flocculent is severely compromised. 
 
pH treatment for CESF systems is generally done with one of two chemicals.  Sodium 
Bicarbonate raises low pH and CO2 lowers high pH.  Beware of over correction.  Adding 
too much chemistry for pH correction will render water untreatable. 
 
SODIUM BICARBONATE:  Adding Sodium Bicarbonate to acidic water (pH below 7) will 
raise the pH to a treatable level.  Sodium bicarbonate is typically supplied to CESF 
system operators in 50 lb bags.  It is most effective to add the chemical to a point in the 
system where it can be physically disturbed and dissolved.  The point where 
pressurized water is discharged into a settling pond would be an ideal location. 
 
CO2:  Adding CO2 to caustic water (pH above 7) will lower the pH to a treatable level.  
CO2 is supplied to CESF system operators in the form of dry ice or in a compressed gas 
or cryogenic tank.  Dry ice is most effective when introduced to a retention structure 
near the region of pump uptake, right before chitosan is injected.  Cryogenic tanks are 
normally supplied when pH treatment will be a regular process and there will be a 
dedicated “sparge” tank for gas injection. 
 
3.10 LMI CALIBRATION 
 
Clear Water technicians will calibrate the chemical metering system weekly to ensure 
that the dose rate is above 0.55ppm and below 1.0 ppm at all times.  Additionally, the 
metering pump shall be recalibrated when a significant change occurs in either the flow 
or influent turbidity.  Calibration results and flow rates will be recorded on the CESF 
system monitoring forms and the calibration records will be kept onsite. 
 
OPERATIONAL NOTE:  LMI pump dials should ONLY be adjusted when pumps are 
OPERATIONAL.  Adjusting pump dials while pump is not running will likely result in 
pump damage and/or failure. 
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When adjusting the metering pump to obtain proper dose rate, there are two primary 
adjustments:  stroke frequency and stroke length.  Experience has shown that the 
stroke frequency should be set as high as possible for a consistent rate of delivery, and 
then the stroke length adjusted to deliver the desired dose rate. 
 
Some CESF chemical injection systems have a dedicated delivery line for each pump, 
while other systems have multiple pumps connected to the same line.  Operators should 
consider the design of the injection system being calibrated when executing this 
procedure.  Systems that have multiple pumps plumbed to the same line will require the 
operator to isolate the unmeasured pump from the system during calibration. 
 
Upon initiation of this procedure, the valve on the chitosan storage tank should be open 
and both system pumps and chitosan delivery pumps should be operating. 
 
Calibration Procedure: 
 

1) Fill the calibration cylinder by opening the valve on the bottom of the cylinder.  
Fill the cylinder as close to full as the static head pressure on the storage tank 
will allow without over filling. 

2) Close the valve on the chitosan storage tank. 
3) Allow the LMI pump to drain the cylinder to a desired volume and then begin 

timing the pump for one minute. 
4) Close the cylinder valve at exactly one minute. 
5) Immediately open the valve on the chitosan storage tank 
6) Read and record the volume of chitosan consumed 
7) Calculate the dose rate using the calculation table below.  Pair the chitosan 

consumption rate with the corresponding stormwater flow rate. 
8) Convert delivery rate from ml/min to mg/min (multiply result by 15 for 1.5% 

chitosan) and flow rate from gal/min to L/min (multiply by 3.78).  Divide 
chitosan delivery rate by flow rate to get does rate (ppm).  Refer to formulas 
presented below. 

9) Adjust delivery rate toward desired dose rate* if necessary and repeat 
procedure until proper dosage is achieved.  

10) Record the final results in the Chemical Metering Pump Calibration Form.  
11) Repeat procedure for next LMI pump. 

 
1. Liqui-Floc delivery rate (ml/min) x 0.015 (chitosan concentration) x 1g/ml (weight of Liquid-

Floc) = absolute weight of chitosan in g/min 
2. Chitosan delivery (g/min) x 1000 (mg/g) = delivery rate (mg/min) 
3. System influent flow (gpm) x 3.78 L/gal. = flow rate (L/min) 
4. Delivery rate (mg/min) / flow rate (L/min) = dose rate in mg/L = ppm 

 
When the LMI calibrations are complete, verify the valve on the chitosan storage tank is 
open and the valve on the calibration cylinder is closed.  Verify that all LMI pumps are 
on. 
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Record the dose rate of the pretreat pump and the sand filter pump separately.  Add 
these two dose rates together to get the overall system dose rate.  The overall system 
dose rate should not exceed the maximum allowable chitosan dose rate (1 ppm). 

* The desired dose rate depends on many variables including site and system history, turbidity 
levels, use level designation limits, water chemistry, flow rate and pre-treatment activity.  
Typically an operator should dose the minimum amount necessary to achieve the desired result. 

3.11 RESIDUAL CHITOSAN TEST 

High doses of chitosan in the aquatic environment have exhibited toxic effects on fish in 
laboratory tests.  In the CESF process, the majority of the chitosan introduced into 
stormwater is consumed during the coagulation/flocculation process.  The residual 
chitosan test was developed to confirm the concentration of chitosan in the treated 
effluent is below the 0.2mg/L environmental threshold.  The residual chitosan test is 
used as a precautionary measure to alert technicians of potential treatment problems 
before significant impacts can occur. 

The Dept. of Ecology approves procedures for residual chitosan testing for each 
distributor of chitosan acetate.  One example, “Colorimetric Determination of Residual 
Chitosan in Treated Stormwater”, is included as an attachment to this manual.  The 
following procedure was produced as a quick reference for Clear Water technicians with 
considerations given to company specific equipment. 

Residual chitosan tests will be conducted weekly, or any time the chitosan dose rate is 
significantly changed. 

3.11.1 Required Equipment 

There should be two separate, clearly marked, sets of equipment.  One set will be used 
for the sample analysis and should be marked “sample”.  The second set will be for the 
matrix spike used for a color comparison.  The second set should be marked “spike”. 

 Two stir rods 

 Two 140 mL capacity plastic syringes with threaded tip 

 Two threaded plastic Swinnex filter seats 

 Two plastic 1L beakers  

 1 pair of forceps 

 10 microleter allotment pipette 
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 fiberglass micro filters 

 Chemicals: 1.5% chitosan acetate, 0.1N solution Iodine, Sodium 
Bicarbonate (with scoop) 

3.11.2 Procedure 

Make sure all equipment is washed thoroughly and proper laboratory procedures are 
followed.  Most “hits” produced in this test are actually false positives that are due to 
contaminated equipment.  

1) Take 2 separate 1 liter samples from the sand filter effluent sample line.   

2) Measure and record pH, turbidity and conductivity in the Residual Chitosan 
Test Monitoring Form.  Transfer all relevant data from the LMI calibration to this 
form. 

3) Add two drops of 1.5% chitosan acetate to the beaker marked “spike”.  Stir 
vigorously for 1 minute to assure dissolution.  This beaker now has a chitosan 
concentration of approximately 0.2 ppm. 

4) Add one scoop (approximately 5 grams) each of Sodium Bicarbonate to the 
sample and the 0.2 ppm spike sample.  Stir vigorously for one minute.  Read and 
record the adjusted pH.  The new pH level must be at 8 or above to cause the 
chitosan to come out of solution. 

5) Open the Swinnex filter seats and carefully place clean filter papers in each 
one with a pair of forceps.  Carefully thread the seats back together.  Avoid cross 
threading the seats for proper filter dosing. 

6) Draw 100 mL of the treated sample water from the “sample” beaker into the 
“sample” syringe.  Thread the “sample” filter seat on to the syringe.  Slowly push 
the sample water through the filter.  Repeat with another 100 mL (200 mL total).  
Repeat procedure with “spike” sample. 

7) Remove the filter seat from the syringe and then remove the filter from the 
seat with forceps.  Remove the sample first and the spike second to avoid 
contamination. 

8) Place each filter on a clean, inverted glass beaker to dry.  Place the beaker a 
reasonable distance in front of a space heater to facilitate drying.  Dry completely 
for optimum results. 

9) After the filters are dry, add one drop of iodine to each filter.  Wait 15 minutes 
to interpret results.   
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 10) A light yellow rust color indicates the absence of chitosan.  This is how 
 the sample should appear.  A dark brown or blue/black color  indicates the 
 presence of chitosan.  This is how the spike sample should appear. 

If an operator gets a positive test the system will immediately be shut down and 
investigated to determine if any of the operating parameters are out of specification.  
The system can then be corrected and the filtrate retested to confirm the absence of 
chitosan in the treated filtrate. 

3.12 SYSTEM DISCHARGE 

After the inline water quality readings are within discharge limits and initial LMI pump 
calibrations have been performed, the CESF system is ready for stormwater discharge.  
Access the Main Screen on the PLC and press the “Valves Auto” button.  This will 
prompt the system to open the discharge valve and close the automated recirculation 
valve.  The system will continue to direct all water through the discharge line as long as 
the pH and turbidity readings are within the programmed discharge limits.   

The automated valves should be visually inspected periodically to confirm proper 
operation.  Valves that do not fully actuate pose potential safety and/or equipment 
damage concerns.  The discharge point should be visually inspected periodically for 
possible erosion, especially during the initial periods of operation.    

3.13 BACKFLUSH 

Backflushing is the process by which water flow is reversed through the sand beds to 
expel the accumulated sediment on the top of the beds.  Each sand pod is flushed one 
at a time while the rest of the pods in the filter continue to operate normally.  The 
stormwater which was filtered from the active pods will fill the bottom header and a 
portion of it is forced upward through the pod that is being backflushed. 

Although backflush cycles are automated, the process needs to be understood and 
evaluated by the system operator.  The backflush parameters are set from the control 
box which is fixed to the side of the sand filter.  Flush duration, delay between switching 
pods, manual start and stop as well as power and breaker switches are all on the 
control box.  The cycle timer knob should be set to zero as backflush cycle initiation is 
typically controlled through the pressure differential switch on the bottom of the control 
box.  

Typically, at a pre-set pressure differential, the controller will initiate a backflush cycle to 
remove the captured floc from the media bed.  As the filter beds become clogged with 
floc particles the pressures between the top and bottom headers begin to deviate.  The 
top header will gain pressure and the bottom header will lose pressure due to 
decreased water passage.  When this pressure differential reaches a set level, the 
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system will initiate the backflush cycle.  The differential is generally set around 8 psi but 
will vary from system to system. 

The system requires a minimum of 20 psi effluent pressure for adequate backflush.  
Pressures below this will generally not be high enough to fluidize the sand beds, which 
is necessary for proper backflush.  System pressures and flow rates will differ between 
operation and backflush cycles.  Operators must monitor flows and pressures during 
transition to backflush to assure they remain optimal.  Valve adjustments may need to 
be made accordingly.  In addition to the influent and effluent control valves there is a 
valve at the end of the backflush header.  This valve is set during system start up to 
optimize backflush flow without discharging filter media.  This backflush valve generally 
does not need adjusting and should only be adjusted by experienced operators who are 
familiar with that particular site. 

A site glass is installed at the top of the backflush header to monitor backflush 
efficiency.  The water in the site glass should appear turbid during the initial stage of 
each pod flush.  Toward the end of the flush the water should appear clearer as all of 
the floc is expelled from the sand bed.  Some systems are equipped with backflush 
sample lines which can also be used to monitor the effectiveness of the backflush.  
Flush duration should be set at two minutes.  To increase backflush intensity, operators 
should increase the frequency instead of duration of the cycle.  

The consequence of insufficient backflushing is impacted sand beds.  Failure to 
backflush will cause excess floc accumulation in the filter.  Excess floc under operating 
pressures will cause the beds to compact, limiting water movement through the beds.  
This is commonly called impaction.  Impaction will force a system shut down.  The water 
in the filter must be evacuated, the filters will need to be opened and the sand in the 
filter must be broken up with a shovel.  In extreme cases the filter medium may be so 
compromised that it will need to be discarded and replaced.   

3.14 SYSTEM SHUT DOWN 

System shutdown will be necessary at certain times for system maintenance, 
calibrations, etc. Project Managers should communicate site specific concerns directly 
to technicians or through site documents.  The following checklist covers the range of 
typical tasks that need to be completed when shutting down a CESF system. 

1) Switch pneumatic valve from “auto” to “recirc” by pressing “Recirc Valve On” 
on the PLC. 

2) Switch LMI pumps off on the PLC. 

3) Switch pretreat and main pump off on the PLC. 

4) Visually and audibly confirm pump shut down.  
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5) Record final totalizer readings on the daily operations form.  Record any 
operational anomalies your PM may be concerned about.  Record system 
operation assessment and certify acceptability of operation.  Communicate 
significant system upsets or concerns directly to the PM.   

6) Finish all paper work.  Remove the pink slips from the operations form and 
place in the appropriate folder.  Return remaining copies to the PM. 

7) Drain air compressor. 

8) Clean laboratory bench top and system container. 

9) Close chitosan tank valve.  Close sample port valves.  Open sand filter 
bleeder valves to aid the drainage of the sand filter. 

10) Empty, rinse and replace inline cuvettes.  Remove and clean inline pH 
probes.  Immerse probes in proper storage solution. 

11) Perform any necessary freeze protection procedures.  Leave heaters, 
container and generator switches in “Auto” 

12)  Switch sensors off on the PLC.  Close automatic valves on the PLC. 

13)  Turn off all lights and any extraneous power from the container. 

14)  Secure the site and lock the system.  Any valuable equipment should be 
locked up to discourage theft. 

Clear Water staff should leave all PPE on until they have entered their vehicle to leave 
the site.  Yield to all heavy equipment when driving onsite.  Obey all traffic control 
instructions.   
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CONTROL SYSTEM OPERATION 
_______________________________________________________ 
 
 
This section is designed to teach Clear Water technicians how to use the control 
interface for the CESF systems. This is dedicated to the control system operations and 
does not include operating procedures for the mechanical parts of the system.  The 
control system is commonly referred to as the programmable logic controller (PLC).  
The system is designed to simplify technician procedures while ensuring compliance 
with regulatory requirements for CESF operations 
 
4.1 TOUCH SCREENS 
 
When the touch screen first comes on it 
will display the alarm screen. Given that 
multiple alarms (of the same or different 
types) could have occurred since the last 
time the system was operational, a 
series of alarms may need to be 
acknowledged.  Acknowledge alarms by 
pressing the “Ack All” button. Be sure to 
check the Alarm Screen before you 
begin operations. 
 
 
 
 
 
 
 
Once all the alarms are acknowledged, 
the Logo (or Startup) screen will appear.  
This screen is for informational purposes 
only. Touch the “Main” button to access 
into the operational screens of the 
program. 
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The screens are color coded and can be accessed by the file tabs at the top of the 
screen. The types of screen are; Main, Alarm, Water, Status, and Configuration. 
 
“Main” screens are where system control 
takes place. There are two “Main” 
screens, for operations. The “Main” 
screens are laid out in a columnar 
fashion. The top button on each column 
puts that component into Automatic 
mode governed by the specific 
operational parameters that have been 
preset for it. The “On” button turns that 
component on with all safety and internal 
checks overridden for that particular 
component. The “Off” button disables 
that component. The primary main 
screen controls all system pumps. 
 
 
The yellow and blue arrow button at the bottom of the screen lets operators to toggle 
back and forth between the two main screens. 
 
 
The secondary main screen controls 
system sensors, automated discharge 
valves, heaters and the system modem. 
In most situations the modem and heater 
controls should always be left in “Auto”.  
These buttons will change state based 
on what the PLC is trying to do not 
necessarily what the system is actually 
doing. Example: You push the button to 
open the Discharge Valve but there is no 
air pressure. The PLC is trying to open 
the valve so the display will blink “Disc 
Open” yet the valve is still closed.   
 
Some sites may not have some components. In such cases columns identifying unused 
components will be blank. 
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The “Alarm” screen displays emergency 
status information requiring immediate 
attention.  All alarms on this screen that 
contain the word “Faulted” have to be 
cleared using the “Reset” button and are 
impeding operation of the system in some 
fashion. Alarms that do not contain 
“Faulted” warnings are for information 
only and do not require manual reset. 
 
 
 
 
 
The “Water” screen is designed to 
display the water quality and system 
hydrology data. The data in the left hand 
column displays influent data and the 
column on the right displays effluent 
data. It alternates between current data 
and the running system recordable data. 
To know which you are looking at see 
the top left hand corner of the matrix. 
 
The arrow button in the lower right hand 
corner will take you to the “Last Saved” 
screen.  
 
 
 
The “Status” screen is a graphical 
display that is designed to give the 
operator a real-time flow diagram of 
system operations.  
The water level in the “Pond” and “Tank” 
corresponds to the actual levels in those 
facilities.   Pumps are green for on and 
red for off, with a large X indicating a 
fault. The sand filter modules change 
from gray, off; to blue, on; to green, back 
flush. The valves will change direction 
based on the current status of the 
system. 
 
The main configuration screen sets the discharge limits for that particular site.  These 
limits are preset and should not be changed by operators. 
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The pH and turbidity alarms identify the 
meter readings which will display visual 
alarms on the stop system discharge. 
 
 
“Dis Delay” is the amount of time the 
treated water must be within spec 
before the PLC will allow discharge 
during automatic operation.  
 
 
 
 
 
 
 
 
The second configuration screen is used 
to select emergency text message 
recipients. Each one allows you to cycle 
through the list of possible recipients just 
by touching the name multiple times. 
Four individuals can be selected Project 
Manager, Primary Responder, 
Secondary Responder, and Engineer. 
This screen also contains a test 
broadcast button. This allows you to test 
the text message system. If “None” is 
selected in a given box the PLC will skip 
that individual to call.   
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4.2 ALARM GLOSSARY 
 
Discharge Turbidity is too High: The discharge Turbidity reading the PLC is receiving 
from the Turbidity meter on the discharge header is greater than the Turbidity Hi Alarm 
value set in the configuration screen. 
 
Influent Turbidity is too High: The Turbidity of water going to the sandfilter is reading 
above the PLC Hi Alarm value set in the configuration screen.  If the turbidity is too high, 
the water may not be suitable to be directed to the sandfilters and a technician may 
need to investigate more pretreatment methods. 
 
Tank Level is too High: PLC is receiving a signal from the Tank Level transducer that 
the water level is higher than the preset high limit.  This will force the pretreatment pump 
to stop pumping water to the 3 tanks 
 
Pond Level is too High: PLC is receiving a signal from the pond (weir tank) Level 
transducer that the water level is higher than the preset high limit.  This will force the 
vault pump to stop pumping water to the treatment system. 
 
15 Minute Recirculation Mode: Treatment system has been recirculating for more 
than 15 minutes. 
 
Generator Failed to Start: The treatment system has lost power. 
 
Internal Pump Faulted: PLC sent a start signal to the Soft Starter and has not received 
an Up to Speed signal back for 30 seconds.  
 
External Pump Faulted: PLC sent a start signal to the Motor Contactor and has not 
received an operational signal back for 30 seconds. 
 
Max Pressure Exceeded: One of the Pressure Transducers sent a signal to the PLC 
that exceeded the 60 PSI Maximum Pressure Setting and shut down the Pumps. 
 
Low Minimum Pressure: One of the Pressure Transducers sent a signal to the PLC 
that exceeded the 10 PSI Minimum Pressure Setting and shut down the Valves and the 
Pumps. 
 
Low Flow: One of the flow meters sent a signal to the PLC that the pumps were 
running full speed, but there was no flow being registered.   
 
Low Control Unit Temperature: The system thermostat sent a signal to the PLC that 
the temperature has dropped below 40 degrees. 
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ATTACHMENTS 

 

Attachment 1 ________________________ Inline Turbidimeter Calibration 

Attachment 2 ___________________________Inline pH Meter Calibration 

Attachment 3 _____________________________ Residual Chitosan Test 
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Colorimetric Determination of Residual Chitosan in 
Treated Stormwater1 

Field Test 
Background Chitosan-Enhanced Sand Filtration has proven to be a safe and effective 
treatment technology for the purification of stormwater.  Chitosan has been tested extensively to 
determine its aquatic toxicity and stormwater treated with chitosan has also been tested and 
found to have no effect on fish and daphnia.  Because concentrated chitosan does exhibit 
significant toxic effects on rainbow trout in clean laboratory water, it is important to know if there 
is chitosan in the stormwater after treatment and filtration.  A review of the 15th edition of 
Standard Methods and EPA’s test method manual (SW-846) revealed no test methods for low-
level chitosan acetate analysis in water.  10 major analytical laboratories were consulted also 
and none were able to test for low-levels of chitosan acetate.  Consequently, Cascade 
EcoSolutions developed the following colorimetric iodine spot field test for the semi-quantitative 
analysis of chitosan.   
 
It is important to note that this is a screening field test which is used to alert the 
treatment system operator in the event of a positive test result.  This test is only 
designed to detect the presence of greater than 0.20 mg/L (200 µg/L) chitosan in the 
treated filtrate, not to quantify that presence.  If an operator gets a positive test the 
system can then be investigated to determine if any of the operating parameters are out 
of specification.  The system can then be corrected and the filtrate retested to confirm 
the absence of chitosan in the treated filtrate.  This is the purpose of the test. 
 
1.  PRINCIPLE AND APPLICABILITY 
 

Principle.  This method is based on the well-known reaction between iodine and 
polysaccharides (chitosan is a natural polysaccharide).  When iodine is added to a 
chitosan sample the original iodine yellow-rust color will change to a deep blue-black 
color indicating the presence of a polysaccharide (see Figures 1 and 2).   The chitosan 
used for water treatment (ChitoVanTM) is fully water-soluble chitosan acetate (chitosan 
dissolved in acetic acid).  This test methodology requires the precipitation of residual 
chitosan acetate (in the sample) with sodium bicarbonate with subsequent filtration to 
capture the precipitated chitosan on a one-inch diameter glass fiber micro filter.  Because 
the residual chitosan concentration is estimated to be less than 0.2 mg/L in treated 
filtrate, 200 mL of water must be filtered through the one-inch diameter glass fiber micro 
filter in order to concentrate enough chitosan to react with the iodine (a minimum of 40 
micrograms).  The pH of the water sample is increased to > 8 to precipitate any chitosan 
present2. 
 
After filtration, the filter paper is used for the colorimetric test (one drop of iodine is placed 
on the filter paper).  This test is semi-quantitative and is designed only to confirm the 
absence of chitosan in stormwater treated with chitosan.  There is no way to determine 
the exact concentration of chitosan in the event of a positive reaction except to estimate 
>0.2 mg/L. 

 

                                                 
1  Analytical test method developed by JW Macpherson, Natural Site Solutions LLC 
2 Chitosan acetate precipitates at pH 8 and above - Vanson HaloSource, Inc. 2004 
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1.2  Applicability.  This method is applicable for the semi-quantitative analysis of chitosan 
in stormwater treated with chitosan.  It has been developed as a field test that can be 
quickly and easily performed in a contractor’s trailer on a construction site.  

 
2.  RANGE AND SENSITIVITY 
 
The lower limit of detection is approximately 0.2 mg/L (0.2 ppm) with a water sample volume of 
200 mL.  The maximum of the range is essentially unlimited. 
 
3.  INTERFERENCES 
 

3.1 Polysaccharides other than chitosan (such as guar) have the potential to interfere by 
false positive.  Interferences may be screened by testing the influent water for 
polysaccharides prior to treatment.  Chitosan is the only polysaccharide introduced to 
the treatment system.  Based on field experience, polysaccharides are not present in 
natural waters or stormwater detention basins at a concentration high enough to 
interfere with this test method. 

 
3.2 Another potential interference is the accumulation of dirt particles on the glass fiber 

filter.  To reduce this problem the water to be tested (treated filtrate) must be 10 NTU 
or less.  Chitosan-enhanced sand filter systems typically produce treated filtrate less 
than 10 NTU.   

 
4.  PRECISION AND ACCURACY 
 
See QA/QC section. 
 
5.  APPARATUS

5.1  Sampling Apparatus. 
 

5.1.1  Sampling Containers.  Clean 1,000 mL plastic containers. 
 

 
5.2  Sample Filtration. 

 
5.2.1  Glass Fiber Filter.  (1) 140 mL capacity plastic syringe with threaded 
connector to attach Swinnex filter holder.  (1) 25 mm filter holder (Swinnex plastic 
filter holder) http://www.wine-testing-supplies.com/cgi-bin/cp-app.cgi   
(1) box of 100 Ahlstrom (or equivalent) glass microfiber filters 
(See Figure 6) 

 
6.  REAGENTS 
 

6.1  Sampling. 
 

6.1.1 Sample Preservation.  None required as water will be analyzed immediately. 
6.3  Analysis. 

 
6.3.2 Caustic  Food-grade sodium bicarbonate powder 
 

http://www.wine-testing-supplies.com/cgi-bin/cp-app.cgi
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6.3.3 Iodine  0.10 N solution as I2, CAS# 7553-56-2 
 

6.3.4 Chitosan  1.5% solution of chitosan acetate as a standard (CES). 
 
7.  PROCEDURE 
 

7.1  Sampling. 
 

7.1.1  Collect (2) 1 Liter samples of the chitosan-treated filtrate directly from the 
effluent of the chitosan-enhanced sand filter system.  Test with a turbidimeter to 
ensure the turbidity is less than 10 NTU.   

 
7.2  Sample Filtration.   

 
7.2.1  Add 5 drops of bleach solution to the treatment system filtrate sample.  Adjust 
the pH of the sample to > 8 with sodium bicarbonate (approx. 5 grams) and mix for 1 
minute.  Then filter 200 mL of the sample through the 25 mm glass fiber filter unit 
attached to the filtration syringe (see Figure 6). 

 
7.3  Analysis. 

 
7.3.1  Air-dry the 25mm glass fiber filter3. Put one drop of iodine on the dried filter 
paper, wait 15 minutes then interpret the results.  A light yellow-rust color indicates 
the absence of chitosan (<0.2 mg/L).  A dark brown or blue/black color indicates the 
presence of chitosan (>0.2 mg/L).  See Figures 3 and 4 for color key.  It is important 
to note that the iodine color associated with a negative result (or blank) will fade and 
disappear within about 20 minutes while the color associated with a positive test is 
permanent for a period of several hours at least.  Figure 5 is a color comparison 
chart using actual treated filtrate with a turbidity of 9.05 NTU. 
 

7.4  Field Matrix Spike.  To the second 1-liter sample add chitosan acetate standard to a 
concentration of 0.20 mg/L and repeat the filtration procedure.  Put one drop of iodine on 
the dried filter paper, wait one minute then interpret the results.  This spike should be 
recovered as a dark stain on the filter paper (see Figures 3 and 4). 

 
8.  CALIBRATION – QA/QC 
 

8.1  Method Calibration (Laboratory Spikes, blanks and duplicates). 
 

8.1.1 To calibrate the test method run the test sequence using laboratory grade 
water with four different known concentrations of chitosan acetate as 
indicated below: 

 
  0 mg chitosan acetate in 1 liter water (0.0 mg/L) the blank 
  0.125 mg chitosan acetate in 1-liter water (0.125 mg/L) 
  0.25 mg chitosan acetate in 1-liter water (0.25 mg/L) 
  0.5 mg chitosan acetate in 1-liter water (0.5 mg/L) 

                                                 
3 The glass micro-fiber filter does not have to be completely dry but should not be saturated with water to obtain the 
best results. 
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Adjust the pH of each test solution to 8.0 or greater with 5 grams sodium 
bicarbonate, mix and let stand for 5 minutes.  Filter 200 mL of each solution, remove 
and dry the filter, then add one drop of the iodine solution to each filter and observe 
the result. 

 
Wait 15 minutes then interpret the results4.  The control blank should be colorless or 
nearly colorless while the 0.125 mg and 0.25 mg  and 0.5 mg standards should turn 
dark brown, or nearly black (see Figures 3 and 4). 
 
8.1.2  Re-run the tests using new standards – test duplicates. 

 
9.  Method QA/QC 
 

9.1  Matrix Spikes. 
 
Collect one liter of treated CESF effluent known to be free of residual chitosan.  To 
each sample add: 
 
  0 mg chitosan acetate in 1 liter water (0.0 mg/L) 
  0.125 mg chitosan acetate in 1-liter water (0.125 mg/L) 
  0.25 mg chitosan acetate in 1-liter water (0.25 mg/L) 
  0.5 mg chitosan acetate in 1-liter water (0.5 mg/L) 
Adjust the pH of each test solution to 8.0 or greater with 5 grams sodium 
bicarbonate, mix and let stand for 5 minutes.  Filter 200 mL of each solution, remove 
and dry the filter, then add one drop of the iodine solution to each filter and observe.  
See Figure 5. 
  

 
9.2  Matrix Spike Duplicates. 

 
Collect one liter of treated CESF effluent known to have less than 0.2 mg/l residual 
chitosan.  To each sample add: 
 
  0 mg chitosan acetate in 1 liter water (0.0 mg/L) 
  0.125 mg chitosan acetate in 1-liter water (0.125 mg/L) 
  0.25 mg chitosan acetate in 1-liter water (0.25 mg/L) 
  0.5 mg chitosan acetate in 1-liter water (0.5 mg/L) 
 
 
Adjust the pH of each test solution to 8.0 or greater with 5 grams sodium 
bicarbonate, mix and let stand for 5 minutes.  Filter 200 mL of each solution, remove 
and dry the filter, then add one drop of the iodine solution to each filter and observe. 
 
 

                                                 
4 After approximately 20 minutes the yellow-rust color of the iodine without chitosan (blank) will disappear leaving 
no color (see Figures 3 &4).  The dark color of iodine in the presence of chitosan will persist and become 
permanent. 
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9.3  Blanks. 
 
Blanks should be run along with the treated water sample to ensure there is no 
inadvertent chitosan contamination in the equipment.  To perform a blank analysis, 
adjust the pH of distilled water to > 8 with sodium bicarbonate and filter in exactly the 
same way the sample is filtered.  Place one drop of the iodine solution on the dried 
filter element.  The blank should be a yellow-rust color with no visible dark staining 
and the color should fade to colorless within approximately 15 to 20 minutes leaving 
a white filter. 

 
 

Example Test Results: 
 

 The upper left filter was a blank (200 ml of water known not to contain any chitosan 
acetate was filtered after treatment with sodium bicarbonate). The slight yellow color 
indicates the presence of less than 0.2 mg/l chitosan 
 

 The upper right filter was a known 0.2 mg/l standard. 
 

 The lower left was 1% ChitoVan-brand simply to compare with the iodine reaction 
with Liqui-Floc-brand chitosan acetate. 

 
 

 



 
 
 
 
 
 
 
 

ATTACHMENT 2 
 

Chitosan-Enhanced Sand Filtration  
Operation Forms 

 
 
 
 
 
  



CESF – MASTER OPERATIONS FORM 

Project Title:  North Boeing Field – LTST Facility Project No.: 11BOE2 
Project Location:  Seattle, WA  Date: 

Technician 
Name: 

Cuvettes Cleaned?____       _    

LMI PUMP CALIBRATION 

Time Flow 
 (gpm) 

Chitosan 
Delivery 

(ml/min) 

Dose 
Rate 
(ppm) 

Initials 

PT           

SYS 1           

SYS 2 

SYS 3 

Turbidity 
NTU 

Conductivity 
µS/cm pH 

Chitosan 
Dose Rate 

ppm 

Result 
(Positive/ 
Negative) 

Analysis 
  
  

  
  

  
    

Matrix 
Spike   

RESIDUAL CHITOSAN MONITORING 

CESF SYSTEM INSTRUMENT CALIBRATION: GF Signet pH meters 

Sys 1 Influent Sys 1 Effluent Sys 2 Influent Sys 2 Effluent Sys 3 Influent Sys 3 Effluent 

pH Std Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  

4.01 

7.00 

SAMPLE TIME:  RESULT TIME: 

PASS   /   FAIL 

Sys 1 Influent Sys 1 Effluent Sys 2 Influent Sys 2 Effluent Sys 3 Influent Sys 3 Effluent 

Turb Std Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  Initial  Cal  

1000 

10 

.02 

GALLONS MH-130A Vault PT 
SYSTEM 1  

EFF 
SYSTEM 2  

EFF 
SYSTEM 3 

EFF 

LAST:             

CURRENT:             

TOTAL:             

CESF SYSTEM INSTRUMENT CALIBRATION: MicroTOL Turbidimeters 

Technician 
Signature: 



CLEAR WATER COMPLIANCE SERVICES, INC. 

CESF – DAILY SYSTEM OPERATIONS AND MAINTENANCE

Project Title: Project No.:

Project Location: Date:

Weather Conditions: 

Operator’s Evaluation of System Operations:

Page ___ of ___

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature

Recent Hydroseeding/Hydromulching onsite: Yes No

Residual Chitosan Test: # of tests: Results:    # Passed # Failed

Pretreatment Meter Reading Influent Meter Reading Effluent Meter Reading

Start:

Finish:

Total Volume:

Gallons Time Gallons Time Gallons Time



CLEAR WATER COMPLIANCE SERVICES, INC. 

CESF – EVALUATION OF SYSTEM OPERATIONS & MAINTENANCE

Project Title: Project No.:

Project Location: Date:

Operator’s Evaluation of System Operations: 

Page ___ of ___

Other Monitoring:

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature



CLEAR WATER COMPLIANCE SERVICES, INC. 

MANUAL DATA COLLECTION MONITORING FORM

Project Title: Project No.:

Project Location: Date:

Notes Time        pH                        NTU Pressures           Initials
Influent / Effluent         Influent / Effluent Influent / Effluent

_________________________________________________________________________________________________

* Indicates verification of in-line meters – samples measured with benchtop  meters (required once per day).

Page ___ of ___

_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______
_______     _______     _____ / _____     _____ / _____     _____ / _____    _______

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature



CLEAR WATER COMPLIANCE SERVICES, INC. 

CESF SYSTEM INSTRUMENT CALIBRATION REPORT FORM

Project Title: Project No.:

Project Location: Date:

Page ___ of ___

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature

__________ pH Meter Model: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Standard: Initial Reading: Calibrated Reading: 

__________ pH Meter Model: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Standard: Initial Reading: Calibrated Reading: 

Effluent pH Meter Model: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Standard: Initial Reading: Calibrated Reading: 

Influent pH Meter Model: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Standard: Initial Reading: Calibrated Reading: 



CLEAR WATER COMPLIANCE SERVICES, INC. 

CESF SYSTEM INSTRUMENT CALIBRATION REPORT FORM

Project Title: Project No.:

Project Location: Date:

Page ___ of ___

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature

Influent Turbidity Meter Model: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Effluent Turbidity Meter Model: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Pretreatment Turbidity Meter Model: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 



CLEAR WATER COMPLIANCE SERVICES, INC. 

BENCHTOP INSTRUMENT CALIBRATION REPORT FORM

Project Title: Project No.:

Project Location: Date:

Page ___ of ___

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature

Conductivity Standard: 

Initial Reading: 

Calibrated Reading: 

Conductivity Meter Model: 

Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Meter Model: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: Calibrated Reading: 

Turbidity Standard: Initial Reading: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Meter Model: 

pH Standard: Initial Reading: Calibrated Reading: 

pH Standard: Initial Reading: Calibrated Reading: 



CLEAR WATER COMPLIANCE SERVICES, INC. 

CHEMICAL METERING PUMP CALIBRATION FORM

Project Title: Project No.:

Project Location: Date:

CHITOSAN DELIVERY DOSE RATE CALCULATION

1. Liqui-Floc delivery rate (ml/min) x 0.01 (chitosan concentration) x 1 g/ml 
(weight of liqui-floc) = absolute weight of chitosan in g/min

2. Chitosan delivery (g/min) x 1000 mg/g = chitosan delivery rate (mg/min)

3. System influent flow (gpm) x 3.78 L/gal. = stormwater flow rate (L/min)

4. (Chitosan-mg/min) / (flow rate-L/min) = dose rate in mg/L = ppm 

Note: Chemical metering pump calibrations are required at the start of treatment 
system operations and every 4 hours following treatment system startup. 

Page ___ of ___

Time Pre-treat/ 
Sand Filter

Flow 
(gpm)

Chitosan 
1% or 2%

Chitosan 
Delivery 
(ml/min)

Dose Rate 
(ppm) Initials

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature



CLEAR WATER COMPLIANCE SERVICES, INC. 

RESIDUAL CHITOSAN TEST MONITORING FORM

Project Title: Project No.:

Project Location: Date:

Note: Residual chitosan testing is required twice during the first two hours of each 8 hour operational period. 

RESIDUAL CHITOSAN TEST No. 1 – ANALYSIS – Time 

pH Start Adjusted pH Test Result:      Positive    Negative

RESIDUAL CHITOSAN TEST No. 1 – MATRIX SPIKE - Time

pH Start Adjusted pH Test Result:      Positive    Negative

RESIDUAL CHITOSAN TEST No. 2 – ANALYSIS - Time

pH Start Adjusted pH Test Result:      Positive    Negative

RESIDUAL CHITOSAN TEST No. 2 – MATRIX SPIKE – Time 

pH Start Adjusted pH Test Result:      Positive    Negative

Residual Chitosan Test Results:      Pass     Fail

Sample 
Time

Turbidity 
NTU pH

Specific 
Conductan
ce µS/cm

Flow Rate 
gpm

Chitosan 
Delivery 
ml/min

Chitosan 
Dose Rate 

ppm

Page ___ of ___

Residual Chitosan Test Results:      Pass     Fail

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature



CLEAR WATER COMPLIANCE SERVICES, INC. 

RECEIVING WATER QUALITY MONITORING FORM

Project Title: Project No.:

Project Location: Date:

Before Startup:

During Operations:

Sample Time:

Turbidity (NTU):

pH (Standard Units):

Specific Conductance (uS/cm):

Upstream Downstream

Sample Location:

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature

Sample Time:

Turbidity (NTU):

pH (Standard Units):

Specific Conductance (uS/cm):

Upstream Downstream

Sample Location:

Page ___ of ___



CLEAR WATER COMPLIANCE SERVICES, INC. 

BENCH-SCALE TREATABILITY DOCUMENTATION FORM

Project Title: Project No.:

Project Location:________________________________________ Date:

1 drop of 1% Liqui-Floc using a 3-mL transfer pipette is approximately 0.5 ppm in a 1-liter sample 

1 drop of Poly Alum 60 using a 3-mL transfer pipette is approximately 37 ppm in a 1 liter sample 

Bench-Scale Treatability Results

Observations:_____________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Sample Identification:________________________________________________________

Sample Time:____________  Sample Volume:____________ Turbidity (NTU):__________

pH (Std. units):__________
(If normally adjusted using CO2 or Sodium Bicarbonate)

Conductivity (µS/cm):__________pH initial (Std. units):__________

Page ___ of ___

Drops of 1% 
Liqui-floc

Estimated 
Dose Rate 

(ppm)
Observed Results

(floc size and setting time)

First Shift Second Shift Third Shift

Technician Name

Technician Signature

Technician Name

Technician Signature

Technician Name

Technician Signature



 
 
 
 
 
 
 
 

APPENDIX I 
 

Soil Disposal Truck Weigh Tickets 
 
 
 
 
  



















































































































































































































































































































































































































































































































 
 
 
 
 
 
 
 

APPENDIX J 
 

Contractor Specifications for 
Green Remediation Practices 

 
 
 



 

Page 1 of 12 

EXHIBIT I 
SPECIAL CONDITIONS  

May 31, 2011 
 

1) Green Policy:  The contractor shall use technologies and practices that are sustainable in accordance 
with EPA Region 10 Green Cleanups 
(http://yosemite.epa.gov/R10/extaff.nsf/programs/greencleanups), with the exception of the use of 
concrete utilizing coal combustion products (see EPA suspension of coal combustion products 
partnership program, http://www.epa.gov/osw/partnerships/c2p2/index.htm). The contractor shall 
report on the use of these technologies and practices, including the associated quantities of materials 
reduced, reused, or recycled as a direct result of these practices, for all remedial activities conducted 
under this contract after project completion. 

2) Cleaner fuels, diesel emissions controls and retrofits, and emission reduction strategies:  For diesel 
powered equipment exceeding 50 hp. the contractor will utilize construction equipment rented from a 
local supplier, and will request the rental of construction equipment meeting Tier 4 standards.  If Tier 
4 construction equipment is not available, equipment will be requested that meets the at least the Tier 3 
standards.  If equipment meeting Tier 4 or Tier 3 standards is not available, then other equipment may 
be considered if the emission devices are added such as oxidation catalysts and/or particulate filters.   
Equipment with a higher tier emission standard will not be used if the only available selection is larger 
equipment that would use more fuel or result in a higher rate of emissions. 

3) Clean Fuel:  Cleaner fuels will be used in all diesel powered equipment.  Diesel fuels to be used may 
include biodiesel blends (e.g. B5 or B20) or ultra-low sulfur (ULS) diesel. 

4) Greenhouse gas emission reduction technologies:  Diesel powered equipment should be used where 
available instead of gas powered equipment.  The Contractor shall minimize idling to control air 
pollution and reduce fuel usage. This shall include turning off all diesel engines on construction 
equipment greater than 50 horsepower when not in active use (e.g., on standby for greater than five 
minutes). 

5) Water conservation and efficiency:  If water consumption is necessary (e.g. for dust suppression), 
water conservation measures will be utilized where feasible. 

6) Industrial material reuse or recycling within regulatory requirements: Where feasible, the contractor 
shall recycle all scrap construction materials, wastes from the construction trailer, and other materials 
generated during the course of construction activities.  

7) Environmentally Preferable Purchasing – Where available, all materials purchased will have Post 
Consumer Recycled Content (PCR).  Ductile Iron pipe and fittings shall be made from 85-90% 
recycled metals.  

8) Environmental Management System (EMS):  Practices such as reducing the use of paper by utilizing 
electronic transmittal of project documents and implementation of waste reduction and recycling 
programs at the work site shall be implemented. 

9) The Contractor shall purchase and use local materials (such as asphalt and backfill material) where 
available. 

 



  Special Conditions, Exhibit B 
Fixed Price Construction Contract 

SOU-A-04108-043010 
Job No. 13039801 

Page 2 of 2 
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