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Act
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IDEQ Idaho Department of Environmental Quality

MDL Method Detection Limit

MMP Monsanto Mine Pit

MWD Monsanto Waste Dump

MMW Monsanto Monitoring Well

MST Monsanto Stream Location

MWH MWH, Inc. (formerly Montgomery Watson Harza, Inc.)
NCP National Oil and Hazardous Substances Pollution Contingency Plan
NORM Naturally Occurring Radioactive Material

NRC National Research Council

P4 P4 Production L.L.C.

PgmQAP Program Quality Assurance Plan

QA Quiality Assurance

QC Quiality Control

QQ Quantile-Quantile

RA Risk Assessment

RI Remedial Investigation

RI/FS Remedial Investigation and Feasibility Study
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1.0 INTRODUCTION

This Background 1evels Development Technical Memorandum (Background Levels Tech Memo) has
been prepared by MWH Americas, Inc. (MWH) on behalf of P4 Production, LLC (P4), in
accordance with the requirements of the Administrative Settlement Agreement and Order
on Consent/Consent Order for Remedial Investigation/Feasibility Study (2009 CO/AOC;
USEPA, 2009). The 2009 CO/AOC is a voluntary agreement between P4 and the United
States Environmental Protection Agency (EPA), the Idaho Department of Environmental
Quality IDEQ), the United States Department of Agriculture, Forest Service (Forest
Service), the Fish and Wildlife Service (FWS), the United States Department of the Interior
(DOI), Bureau of Land Management (BLM), the Shoshone-Bannock tribes (Ttibes),
collectively referred to as the Agencies and Tribes or A/Ts. This Background Levels Tech Menzo
supports the comprehensive mine-specific RI/FS that will be conducted at P4’s three
historic phosphate mines: Ballard, Henry and Enoch Valley mines (collectively, the “Sites”).
The Sites were developed for their phosphate ore between 1951 and 2003 and are located
approximately 13 to 19 miles north northeast of the City of Soda Springs in southeastern
(SE) Idaho. Drawing 1-1 shows the location of each of the three Sites, including the

configuration of the mine pits and waste rock dump areas.

1.1 Purpose and Objectives

Effective October 24, 2003, the United States Environmental Protection Agency (“EPA”),
the Idaho Department of Environmental Quality (“IDEQ”), the United States Department
of Agriculture, Forest Service ("Forest Service"), and P4 Production, L.L.C (“P4”), the latter
as Respondent, voluntarily entered into an Administrative Order on Consent/Consent
Order ("2003 CO/AOC"). The 2003 CO/AOC provided for the performance by P4 of a
Site Investigation (“SI”’) and an Engineering Evaluation/Cost Analysis (“EE/CA”) for the
Enoch Valley Mine, the Ballard Mine, and the Henry Mine. In 2009, these same Agencies
and P4 entered into the CO/AOC for Remedial Investigation/Feasibility Study for the
Enoch Valley Mine, the Ballard Mine, and the Henry Mine (2009 CO/AOC) that superseded
the 2003 CO/AOC.

As part of the 2009 CO/AOC, P4 submitted the Remedial Investigation/ Feasibility Study Work
Plan for the P4 Sites — Revision 2 Final (RI/FS Work Plan) in May 2011, which was approved
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by EPA on June 20, 2011. As part of the RI/FS scoping process, historical data were
evaluated in the RI/FS Work Plan to identify data gaps and the additional data collection
activities that must be completed under the RI before the risk assessment (RA) and FS
processes can begin. This evaluation primarily used data collected under the 2003
CO/AOC. As part of the data gap analysis, it was determined that sufficient data for the
various media have been collected to characterize background. As stated in the RI/FS Work
Plan, previous Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Engineering Evaluation and Cost Analysis (EE/CA) studies collected

background data that will be used as part of the current evaluation of background.

Background concentrations will be an important consideration in the RAs, the RI Reports,
and the FS. Specifically, the background levels developed in this Background Levels Tech Menzo

will be used for the following purposes:

e The RI Report for characterization discussion, along with appropriate Agency-
approved risk-based standards, of sampling results from various media. Comparison
of sampling results will be based on an upper bound estimate of the background
population, such as an upper simultaneous limit (USL) or maximum concentration,

for each medium.

e The Human Health and Ecological Risk Assessment (HHERA) for the calculation of
background risk estimates. The calculation of background risk estimates for use in
the derivation of incremental risk will be based on 95% upper confidence limit
(UCL) on the mean concentrations, or maximum detected concentrations, for
consistency with the exposure point concentrations used in the calculation of Sites'

risk estimates.

e The FS to identify portions of the Sites that are appropriate for consideration of
remedial action, and as potential cleanup levels for COPCs/COPECs that have low
risk-based screening levels relative to background levels. Background evaluations in
the F'S will be based on an upper bound estimate of the background population, such

as 2 USL or maximum concentration, for each medium.

Thus, the background level for each COPC in each medium needs to be finalized and

approved by the A/T prior to beginning these activities. This statistical evaluation of
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background was identified as an RI/FS data gap and that while the A/Ts have not approved
ptior P4 derivations of calculated background levels presented for the EE/CA, this
Background 1Levels Tech Memo is intended to provide such an evaluation for the RI/FS. The
primary media for which background levels were calculated for the Sites are soil,

groundwater, surface water, sediments and vegetation.

1.2  History of Background Investigation Activities at the P4 Sites

Background samples of various media have been collected dating back to the Site-Wide
Investigations, which started in 1996 and ran through approximately 2004, when the
investigations began focusing on specific mines with specific owners. An area-wide human
HHERA was performed by the IDEQ in 2002 using sampling data collected throughout the
region. Background samples at P4's historic Sites were also collected between 2002 and
2009 under the 2003 AOC/CO as part of an expedited CERCLA EE/CA approach that was
consistent with the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). In 2009, the A/Ts determined that the RI/FS process (also under CERCLA) was
more appropriate for assessment of risk to human health and the environment and the
subsequent identification of cleanup solutions, if necessary. This Background Levels Tech Memo

is part of the RI/FS process.

Background levels have previously been evaluated and reported in the Area-Wide Human
Health and Ecological Risk Assessment Selenium Project Southeast Idaho Phosphate Mining
Resource Area (Area-Wide Risk Assessment; IDEQ, 2002). The Final Area Wide Human
Health and Ecological Risk Assessment, Selenium Project Southeast Idaho Phosphate
Mining Resource Area (IDEQ, 2002) defined background riparian soils, and presumably
sediments and surface waters, as areas upstream of mining facilities or as unimpacted
reaches. Areas downstream of mining facilities were referred to as impacted reaches. In the
context of EPA guidance for evaluating background concentrations at CERCLA sites, the
Area-Wide background samples are the same as "naturally-occurring” background (EPA,
2002). The Area-Wide range, average, and 95% UCL background levels are summarized in
Table 1-1. It must be noted that the data quality requirements may be less than the current
data quality requirements under the RI/FS and the Area-Wide data were analyzed for a

limited dataset.
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Background data were also collected and evaluated under the 2003 AOC/CO area as
referenced in the Comprehensive Site Investigation Sampling and Analysis Plan (SI SAP;
MWH, 2004), as well as the draft Interim Phase I SIs Evaluation Summary (draft PIES
document; MWH, 2007). These background evaluations were not approved by the A/T.

The EE/CA background evaluations were based on the analyte list agreed upon in the 2003
AOC, with slight adjustments made for the approved 2004 analyte list (MWH, 2004). This
list of analytes also was based upon screening performed by IDEQ in the Area-Wide
Investigations and Risk Assessment. The COPCs for which preliminary background levels

were calculated are listed below.
e cadmium
e chromium
® copper
e molybdenum
e nickel
® selenium
e vanadium

e zinc

MWH MARCH 2013
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2.0 EVALUATION AND SELECTION OF BACKGROUND
LOCATIONS

2.1 Background Location Selection

In general, background for the RI/FES for the Sites has been defined as "locations unaffected
by P4 mining operations that are representative of pre-mining geological conditions." More
specifically, "site" background refers to a location that is upstream, upgradient, or upwind of
all potential P4 mining activities whereas "natural" background indicates that no potential
on-site or off-site mining-related influence is present. A "site" background location may be
influenced by other non-P4 mining activities. In the context of EPA guidance for evaluating
background levels at CERCLA sites, "natural" background is the same as "naturally-
occurring” background and "site" background is the equivalent of "anthropogenic"
background (EPA, 2002). For this current evaluation of background data, P4 is proposing
to use "natural" (i.e., naturally-occurring) background locations to the extent practicable as
the inclusion of "site" background locations in the background dataset may bias the
background levels. For several media (sediment, surface soil, riparian soils, and riparian
vegetation), background stations were initially selected during the area-wide and EE/CA
studies, although there have been additions to the number of sampling events as a result of
ongoing RI/FS activities. Background sampling locations for all media are depicted on

Drawing 1-1.

2.1.1 Surface Water, Sediment, and Riparian Soils

When evaluating surface water, sediment and riparian soil locations for background
sampling, both potential surface water and groundwater flows (inputs) from adjacent mine
areas were considered. The background stations for surface water, sediment, and riparian
media were located in headwater drainages, upgradient of the P4 mines and other drainages
around the mines that are not impacted by mining activities. Historically, there were other
background locations upgradient of P4 mining activities, but these stations may have been
influenced by other mining activities in the district. These stations are not included in this
evaluation of background for surface water, sediment, and riparian media as further

discussed in Section 2.2.1.
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2.1.2 Upland Soil and Vegetation

The criteria for selection of upland soil and vegetation background samples is slightly
different than for the surface water and riparian media. The background areas for upland
soil and vegetation were required to meet the following criteria: 1) undisturbed by mining or
waste rock disposal; 2) representative of the geology where other waste rock dumps have
been placed; and 3) comparable in areal extent to the waste rock dumps that were
characterized at the Sites during the 2009 Supplemental Soil and Vegetation Characterization

program.

As stated in the RI/FS Work Plan, background data need to be representative of the entire
geologic sequence that is ultimately disturbed by mining. This is important because the
mined units of the Phosphoria Formation are known to be naturally elevated in some metals.
It must be noted that the entire geologic sequence is not fully represented in the current
background datasets for upland soil and vegetation included herein, as samples have not
been collected from locations overlying or immediately downslope from the Phosphoria
Formation. As a result, the background statistics for upland soil and vegetation presented in
Section 4.0 likely are not all inclusive of pre-mining geological conditions at the Sites, in that
one would expect elevated levels of arsenic and uranium which are found in high
concentrations in the phosphate ore bodies contained in the Phosphoria Formation. This is
important because the undisturbed Phosphoria Formation is known to be elevated in some
metals (Herring, J.R. and Grauch, R.1., 2004) and excluding data from this unit may bias the
representative background levels for some elements low. This may affect the calculation of

incremental risk for some elements such as arsenic and uranium.

2.1.3 Groundwater

Background ground water quality is defined by the State of Idaho Ground Water Quality
Rule IDAPA 58.01.11; IDEQ), 2009a) as either of the following:

e Natural background is defined as the level of any constituent in the ground water
within a specified area as determined by representative measurements of the ground

water quality unaffected by human activities.
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e Site background level is defined as the ground water quality at the hydraulically
upgradient site boundary. In areas where the ground water quality is unaffected by

human activities, the site background level is equivalent to natural background.

For the Sites, natural background levels were evaluated using well locations that are
unaffected by P4 mining operations and represent the hydrogeologic framework (e.g.,

flowpaths and aquifers) as further discussed below.

2.2  Specific Locations for each Primary Media

Primary media are those media that represent the COPC sources identified at the Sites for
human and ecological receptor exposures. They will be used as the principal components in

the initial stages of the risk assessment. The Sites’ primary media are:
e Sediment
e Surface Water
e Soil (upland and riparian)
e Vegetation (upland and riparian)

e Groundwater

Vegetation is more typically a receptor and would be considered a secondary medium based
on the scheme presented here. However, it is recognized that vegetation in the SE Idaho
phosphate mine area is one of the primary risk drivers to livestock and wildlife receptors via
the consumption pathway. Therefore, there has been extensive vegetation sampling with
vegetation being treated as a primary medium herein. The subsections below summarize the

selection of background sample locations for each of the primary media.

2.2.1 Sediment, Surface Water, Riparian Soil, and Riparian Vegetation
Background Locations

These four primary media have been grouped together, as samples of these media have been
collected and often collocated from 9 background stream sampling locations around the
Sites (i.e., "MST" sampling locations), as shown on Drawing 1-1. Samples of these media
were collected during several sampling events between 2004 and 2010 as presented in Table

2-1. Sediment background locations have been sampled twice, in 2004 and 2010. The
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surface water background locations have been sampled between one and seven times during
2004 to 2010. Stations were sampled both in the spring and fall. Similar to sediment,
riparian soil samples from background stations were collected twice, in 2004 and 2010.
Riparian vegetation samples were also collected during the 2004 sampling event. In addition,
area-wide sediment and surface water and riparian data from 1997 to 2003 are available for,
MST048, MST235, MST236, MST237, MST254, and MST101. However, per the Data
Quality and Usability Report/ Data Approval Reguest (DQUR/DAR; MWH, 2010a and Appendix
B of the RI/FS Work Plan; MWH, 2011), these pre-2004 data were not utilized in the
calculation of background and they are not discussed further in this Background Levels Tech
Memo. All post-2004 sediment, surface water, and riparian media background stations and a
statistical summary of selenium concentrations are shown on Drawing 2-1 and location

details and rationale for each background sample location are provided in Table 2-2.

As shown in Table 2-2, none of the proposed background sediment, surface water, riparian
soil, and riparian vegetation sample locations are characterized as "site" background
locations. Upon further evaluation of the historical background data, P4 realigned two of the
historical background locations from "site" to "natural" as defined on the spatial wire
diagrams (SWDs) included in previous documents (e.g., the draft PIES document and the
RI/FS Work Plan). The locations that were changed from “site” to “natural” background

designations are MST048 and MST277.

MST048 is proximal to MST049 and MST254 on the Little Blackfoot River. In historical
documents, MST048 was assigned as a "site" location whereas MST049 and MST254, both
located further upstream, were designated as "natural" background. As there are no inputs
from any of the mined areas to the river between these stations, all three stations are
representative of natural background. Therefore, P4 revised the designation of MST048 to a

"natural" background location, as shown on Table 2-2.

The second station to be changed from a "site" to "natural" background location, MST277,
was evaluated and approved as a background location by the A/Ts for the Supplemental
Sediment and Riparian Soil Sampling and Analysis Plan (MWH, 2010b). This background
location is positioned outside of an area of possible Henry Mine sediment and surface water
loading impacts on Long Valley Creek. It is uncertain why it was stated that there are

possible effects from mining. However, it is noted that the P4 haul road is upstream of this
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location. Data from this location appears to be in the range of the other background data
based upon initial inspection. For example, riparian soil selenium concentrations from all
background locations range from non-detect (<0.5 mg/kg) to 3.4 mg/kg and the selenium
concentrations at MST277 range from 0.7 to 1.8 mg/kg. Similatly, in the sediment
background dataset, the selenium concentrations range from non-detect to 4.5 mg/kg and
the selenium concentrations at MST277 range from 0.7 to 1.6 mg/kg. In addition, during
statistical tests that will be run to determine “background concentrations” for each medium,
an outlier analysis will be performed, as discussed in Section 3.0. In the event that a sample
result collected from one of the formerly designated “site” background locations is identified
as an outlier, it will be considered for removal from the background dataset. In addition,
sampling results collected from formerly designated “site” locations will be flagged in graphs
of the data to see where they occur within the data distribution. This information will be
used in a "weight of evidence" evaluation to determine the appropriateness of excluding the

location from the background datasets.

It should also be noted that there are several background locations shown on the 2004, 2007,
and 2008 SWDs (see Section 3 Figures of the RI/FS Work Plan) that were purposely not
included in the proposed background stations listed in Table 2-2. This is because several of
the locations were not deemed suitable natural background locations. For example, the
proposed background dataset does not include MRV017, at Blackfoot Reservoir, as a
background location. It also does not include MST226, MST274, and MST275. These
stations were originally proposed for inclusion in the background dataset. However, after a
site visit in June 2012 and discussions with the A/T (see 7/26/2012 Response to Comments
in Appendix E), P4 agreed to remove these three stations from the background evaluation.
In addition, six (6) stations characterized as "site" or "project” background on the SWDs
were also excluded from the proposed background dataset. Three of these stations
(MST128, MST129 and MST130) are located on Angus Creek upstream of Rasmussen Creek
and are potentially affected by other mining operations. In addition, three stations (MST028,
MST029 and MST229) are located on the Blackfoot River upstream of the confluence with
Angus Creek. These stations also could be affected by other mining activities. Historical
concentrations from these stations support potential impacts by other non-P4 mining
activities. The "site" background data may help P4 and the A/Ts assess the influence (i.e.,

contamination impacts) to particular media located on the Sites from non-sites. However,
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P4 believes that inclusion of "site" background stations would bias or skew the background
data and this evaluation of background is proposing to use "natural" background data for

this evaluation of medium-specific background levels.

Tabulated data for each medium and background location are presented in Tables 2-3
through 2-6. These data were evaluated by comparing non-detected and detected results to
applicable screening levels. The data were evaluated to determine the adequacy of the
method detection limit (MDL) by comparing the MDL for each analyte to its applicable
screening level. The screening levels used in this comparison ate from the A/T-approved
RI/FS Work Plan (see Table 3-1 of that plan). Method detection limits for non-detect results

are shaded when the MDL exceeds the analyte’s screening level.

In addition, detected results in Tables 2-3 through 2-6 are evaluated to assist in the
determination of "site" and "natural" background locations. As a result, detected results

above medium-specific screening levels also are shaded in these tables.

It should be noted that the final representativeness and usability of individual data or
sampling locations should not be determined through comparisons to screening levels, but
through statistical evaluations performed during the calculation of Site-wide background
levels and review of the physical sample location. These data will be evaluated further
during the statistical testing presented in Section 4.0 for the presence of statistical outliers in
the various background datasets. As discussed further below, as a result of the conservative
nature of the screening benchmarks for some chemicals in some media, background
concentrations may be higher than the screening levels. An example is arsenic for which
human health-based screening levels are commonly at or below the range of background
concentrations observed in most regions of the U.S. The fact that measured concentrations
of arsenic in soil at a given location exceed a screening benchmark, such as the EPA
Regional Screening Level (RSL) for arsenic in residential soil, does not necessarily mean that
the concentrations are not representative of background. However, observations regarding
the adequacy of these data, and whether or not results for individual sample locations appear
to be consistent with the “natural” background designations described in Section 2.2, are

included below.

MWH MARCH 2013
BACKGROUND LEVELS TECH MEMO
P4 PRODUCTION RI/FS Page 2-6



FINAL — Revision O

2211

Comparison of Sediment Concentrations to Screening Levels.

The MDLs for all analytes reported in sediment samples collected from background

locations were below their respective screening level (Table 2-3). Comparison of detected

results to sediment screening levels shows that several analytes are associated with a

concentration in one or more samples that is higher than its respective screening level (Table

2-3).

Antimony analysis was conducted on sediment samples collected at four of the nine
background sediment locations, and was detected at one location (MST277).
Detected concentrations of antimony at these locations were 4.8] and 5.0] mg/kg (]
flag indicates data are estimated due to associated quality control data), and are
slightly higher than the screening level of 3 mg/kg. At MST093, the antimony data
were qualified during data validation as not detected at the reported concentration.
As described in Section 3.0, these data will be further evaluated during the statistical
analysis. Although regional background levels for antimony in sediment are not
currently available, Kabata-Pendias (2001) cites a range of antimony concentrations
in U.S. soils as 0.11 to 14.0 mg/kg. The sediment screening level for antimony and
the range of detected concentrations of antimony in background sediment samples
are within the range of reported background concentrations for antimony in soil. It
should be noted that sediments and soils represent different geomorphologic
environments, and background levels for antimony in soil are not directly

comparable to background concentrations in sediment.

Cadmium concentrations in neatly all samples (ranging from 0.22 to 3.84 mg/kg)
are higher than the screening level of 0.583 mg/kg. However, this issue is believed
attributable to the conservative nature of the screening benchmark for cadmium
rather than concentrations of cadmium that may not be representative of
background conditions. The Area-Wide Risk Assessment IDEQ, 2002) determined
that the mean background concentration for cadmium in sediment was 1.07 mg/kg.
Also, Kabata-Pendias (2001) cites a range of cadmium concentrations in U.S. soils as
<0.01 to 2.0 mg/kg. Cleatly, the sediment screening level of 0.583 mg/kg for

cadmium is within the range of reported background concentrations for cadmium in
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soils (0.22 to 3.85 mg/kg) and the sediment screening level is less than the Area-

Wide mean background concentration (1.07 mg/kg).

e Nickel concentrations in five of the nine background sediment locations are higher
than the screening level for nickel. The highest concentration of nickel detected in
background sediment samples (24.4 mg/kg at MST230) is slightly higher than the
screening level for nickel. The Area-Wide Risk Assessment IDEQ, 2002) determined
that the mean background concentration for nickel in sediment was 19.13 mg/kg,
and the range of nickel concentrations reported in Western U.S. soils is <5 — 700
mg/kg, with an arithmetic mean of 19 mg/kg (Shacklette and Boerngen, 1984). As
was the case for cadmium, the sediment screening level for nickel (18 mg/kg) and
nickel concentrations in the background sediment samples, are clearly within the
range of background concentrations for nickel in Western U.S. soil and most are less

than the Area-Wide background concentration.

e Zinc concentrations in three of the nine background sediment locations are higher
than the screening level for zinc. The highest concentration of zinc detected in
background sediment samples (152 mg/kg at MST277) is about one and a half times
higher than the zinc screening level. The Area-Wide Risk Assessment 1IDEQ, 2002)
determined that the mean background concentration for zinc in sediment was 83.53
mg/kg. The range of zinc concentrations reported in Western U.S. soils is 10 —
2,100 mg/kg, with an arithmetic mean of 65 mg/kg (Shacklette and Boerngen, 1984).
The arithmetic mean for zinc in the background sediment dataset is 98.7 mg/kg,

which is well within the range of zinc concentrations in Western U.S. soils.

Selenium was not reported above the screening level at any background site but is

mentioned as it often indicative of mining-related impacts. The highest concentration of
selenium (1.6 mg/kg) is well below the screening level (4 mg/kg). The range of selenium
concentrations reported in Western U.S. soils is <0.1 — 4.3 mg/kg (Shacklezte and Boerngen,

1984) and the Area-Wide sediment mean background concentration for selenium was 1.22
mg/kg.

For the other analytes discussed above, the highest concentrations were detected at MST277.

However, this location is associated with an un-impacted drainage (Drawing 1-1 and
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Drawing 2-1), and data were included as background sample locations in the A/T-approved
Supplemental Sediment and Riparian Soil Sampling and Analysis Plan (MWH, 2010b). Based on the
above, P4 believes that it is appropriate to include all of the sediment sampling locations and

results summarized in Table 2-3 in the background sediment dataset.

2212 Comparison of Surface Water Concentrations to Screening Levels.

The MDLs for all analytes sampled for in surface water are below their respective screening
level, with the exception of aluminum, beryllium, boron, cobalt, silver, and thallium (Table 2-
4). Beryllium, cobalt, silver, and thallium had several instances of the MDL reported above
their respective screening levels; whereas only a few samples report MDLs greater than the
screening levels for the other analytes. In the case of beryllium, the surface water screening
level is very consetvative, 0.0006 mg/L, and the most current analytical methods are unable
to quantify data to such as level. There were no detected concentrations of beryllium above
the MDL of 0.002 mg/L. Similatly, cobalt is not detected in a majortity of the samples above
the MDL of 0.003 mg/L. Both silver and thallium, also have conservative scteening levels.
Several surface water samples analyzed for silver and thallium are considered to be not
detected based on the data validation, and the MDLs for all of these samples are greater than
the screening levels. However, it is unlikely that inclusion of these data in the surface water
background dataset for beryllium, cobalt, silver, and thallium will have a significant bias on
the background concentrations in surface water for these analytes. Nevertheless, the limited
nature of the dataset for these constituents will be evaluated in the Uncertainty Analysis

section of the HHERA for the Sites, as appropriate.

Comparison of detected results to surface water screening levels shows that several analytes
are associated with a concentration in one or more samples that is higher than its respective

screening level (Table 2-4).

e Aluminum concentrations detected in surface water collected and analyzed from
eight of the nine background locations for total aluminum (unfiltered fraction) are
above the screening level of 0.087 mg/I.. In most instances, dissolved aluminum
concentrations are below detection limits. This suggests that the aluminum detected
in unfiltered surface water samples collected and analyzed for total aluminum is from
clay particles entrained in the water. This sediment entrainment is confirmed

because when the samples are filtered and analyzed, the dissolved aluminum
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concentrations are below the detection limit. In addition, aluminum concentrations
in the background dataset support findings from the RI/FS Work Plan that show

aluminum is often naturally elevated in waters throughout the Sites.

e Barium concentrations, both total and dissolved, in surface water collected from
eight of the nine background locations ate above its screening level of 0.003 mg/L
during several spring and fall sampling events. Barium concentrations in these
surface water samples range from 0.02 to 0.085 mg/L. Based on these data, it
appears that surface water concentrations of barium in background locations
naturally may exceed the screening level. However, no regional data exist to support

this assumption.

e Boron concentrations, both total and dissolved, in surface water samples collected
from seven of the nine background locations are above its screening level of 0.0016
mg/L during several spring and fall sampling events. Boron concentrations in these
surface water samples range from 0.01 to 0.02 mg/L. Based on these data, it appears
that the surface water concentration of boron in background locations naturally may
exceed the screening level. However, no regional data exist to support this

assumption.

e Iron concentrations in surface water are above the screening level of 0.158 mg/L at
three of the nine surface water background locations. Samples were collected during
several spring and fall sampling events. In most instances, elevated total iron was
reported during multiple sampling events while the associated dissolved iron
concentrations typically were below the MDL.. This suggests that the iron detected
in unfiltered surface water samples is from particulate matter entrained in the water.
This sediment entrainment is confirmed because when the samples are filtered and
analyzed, the dissolved iron concentrations are below the detection limit. In
addition, the iron concentrations in the background dataset support findings from
the RI/FS Work Plan that show iron often is naturally elevated in waters throughout

the Sites.

e Thallium is detected in at least one surface water sample above its screening level of

0.00003 mg/L in five of the nine background stations with concentrations ranging
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from 0.0001 to 0.0008 mg/L. Most of the remaining samples are flagged as not
detected based on data validation. Based on these data, it appears that surface water
concentrations of thallium in background locations may naturally exceed the

screening level. However, no regional data exist to support this assumption.

Selenium concentrations in surface water samples were below the screening level in all
samples collected from the nine background locations. This analyte is mentioned as it often
indicative of mining-related impacts Based on the discussions above, P4 believes that it is
appropriate to include all of the surface water sampling locations and results summarized in

Table 2-4 in the background surface water dataset.

2.2.1.3 Comparison of Riparian Soil Concentrations to Screening Levels.

The MDLs for all analytes reported in riparian soils collected from background locations
were below their respective screening level (Table 2-5). Comparison of detected riparian soil
results to soil screening levels shows that only one analyte is associated with a concentration

higher than its respective screening level (Table 2-5).

e Arsenic, reported in two riparian soil background locations, is higher than the
screening level of 0.39 mg/kg. Arsenic concentrations in these riparian soil samples
ranged between 2.78 and 5.44 mg/kg. However, this issue is believed attributable to
the conservative nature of the screening benchmark for arsenic rather than
concentrations of arsenic that may not be representative of background conditions.
Although regional background levels for arsenic in riparian soils are not currently
available, the range of arsenic concentrations reported in Western U.S. soils is <0.1 —
97 mg/kg, with an arithmetic mean of 7.2 mg/kg (Shacklette and Boerngen, 1984).
Cleatly, the soil screening level for arsenic is within the range of reported
background concentrations for arsenic in soils. The range of arsenic concentrations
in the background riparian soils is below the mean arsenic concentration reported for

Western U.S. soils.

Based on the information presented above, P4 believes that it is appropriate to include all of
the riparian soil sampling locations and results summarized in Table 2-5 in the background

riparian soil datasets.
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2214 Comparison of Riparian Vegetation Concentrations to Screening Levels.
The MDLs for all analytes sampled for in riparian vegetation were below their respective
screening level (Table 2-6). In addition, none of the riparian vegetation samples collected for
analyses reported concentrations of constituents above their individual screening levels. It is
noted that only five COPCs/COPECs, cadmium, coppet, molybdenum, selenium, and zinc,

were analyzed for during the 2004 background riparian vegetation investigation.

However, the 2009 upland vegetation data were analyzed for a more comprehensive
COPC/COPEC list and were evaluated against screening levels in the RI/FS Work Plan. As
shown on Tables 3-5, 3-21, and 3-37 of the RI/FS Work Plan, thetre are only three analytes
(cadmium, molybdenum and selenium) consistently detected in riparian and upland

vegetation that were greater than their respective screening levels.

Based on comparisons of vegetation concentrations to screening levels and the fact that all
three analytes that consistently exceeded vegetation screening levels were included in the
2004 analytical suite, P4 does not believe that the historically-selective analyte list for the
riparian vegetation data represents a significant data gap. Nevertheless, the limited nature of
the analytical suite for riparian vegetation will be described in the Uncertainty Analysis

section of the HHERA for the Sites.

In the HHERAS to be performed for the Sites, biota consumption pathways will be
evaluated by inputting measured riparian vegetation concentrations into the dose equations
for those chemicals with available riparian vegetation sampling results. For those chemicals
without riparian vegetation sampling results, riparian vegetation concentrations will be
modeled from riparian soil concentrations using published soil-to-plant bioaccumulation

factors, as available.

2.2.2 Upland Soil and Vegetation Background Locations

As discussed in Section 2.1 above, background areas for upland soil and vegetation were
selected from within each of the three Sites to capture samples undisturbed by mining or
waste rock disposal which were representative of locations where waste rock dumps
historically have been placed at the mine sites. Samples of these media were collected during
summer 2009 as presented in Table 2-1, with some vegetation also re-sampled in fall 2009.

It should be noted that the A/Ts advised P4 which areas would be acceptable to sample for
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upland soil and vegetation, and that areas overlying or immediately downslope of
undisturbed Phosphoria Formation were not to be targeted for sampling during this effort.
This is important because the undisturbed Phosphoria Formation is known to be elevated in

some metals.

The suitability of each background area based on A/T selection criteria was confirmed
during a 2009 field survey. The originally proposed background areas documented in the
Supplemental Soil and 1V egetation Sampling and Analysis Plan (MWH, 2009) for the Ballard and
Enoch Valley mines, MBB001 and MBEOO1, respectively, were utilized. At Henry mine, two
potential background areas were proposed with one to be selected following the survey.
During the survey it was discovered that the first background area, MBHO001, had been
disturbed by farming practices that had left very little native vegetation remaining. The
second proposed background area, MBH002, had not been disturbed and was therefore
chosen for the Henry Mine.

The three background areas, for upland soil and vegetation, consist primarily of native
vegetation and undisturbed soil. The Ballard Mine background area is a quaking aspen forest
with open patches of sagebrush community. The Henry Mine background area is a
sagebrush shrub community, while the Enoch Valley Mine is a combination of both quaking
aspen forest and sagebrush shrub communities. The upland soil and vegetation background
stations and selenium concentrations are shown for each Site on Drawings 2-2, 2-3 and 2-4,
and location details and rationale for each background sample location are provided in Table

2-7.

Tabulated data for each medium and background location are provided in Tables 2-8 and 2-
9. These data tables for each medium also highlight detected concentrations and shade
exceedances of screening levels for each analyte. As discussed in Section 2.2.1 above, the
final representativeness and usability of individual data should not be determined through
comparisons to screening levels but through statistical evaluations performed during the

calculation of Site-wide background levels.

2221 Comparison of Upland Soil Concentrations to Screening Levels.
The MDLs for all analytes sampled for in upland soils were below their respective screening

level (Table 2-8). Comparison of detected results to soil screening levels shows that only

MWH MARCH 2013
BACKGROUND LEVELS TECH MEMO
P4 PRODUCTION RI/FS Page 2-13



FINAL — Revision O

two analytes are associated with a concentration in one or more samples that is higher than

its respective screening level (Table 2-8).

Arsenic is reported in all 30 upland soil samples at concentrations higher than the
screening level of 0.39 mg/kg. Arsenic concentrations in these samples ranged
between 2.55 and 9.47 mg/kg. However, this issue is believed attributable to the
conservative nature of the screening benchmark for arsenic rather than
concentrations of arsenic that may not be representative of background conditions.
Although regional background levels for arsenic in upland soils are not currently
available, the range of arsenic concentrations reported in Western U.S. soils is <0.1 —
97 mg/kg, with an arithmetic mean of 7.2 mg/kg (Shacklette and Boerngen, 1984).
Cleatly, the soil screening level for arsenic is within the range of reported
background concentrations for arsenic in soils. In addition, arsenic concentrations
are known to be higher in the naturally occurring Phosphoria Formation than in

other geologic materials.

Manganese is detected at concentrations above the screening level for manganese in
nine of ten upland soil samples at the Henry Mine, and five of ten samples at the
Enoch Valley Mine. The highest concentration of manganese detected in
background upland soils samples is about two-fold higher than the manganese
screening level (3,990 mg/kg at Henry Mine). Although regional background levels
for manganese in upland soils are not currently available, the range of manganese
concentrations reported in Western U.S. soils is <2 — 7,000 mg/kg, with an
arithmetic mean of 550 mg/kg (Shacklette and Boerngen, 1984). Cleatly, the soil
screening level for manganese is within the range of reported background
concentrations for manganese in soils. In addition, these data support findings from
the RI/FS Work Plan that show that manganese is often naturally elevated in

background soils and waters throughout the Sites.

The highest concentrations of the above analytes are found at the Enoch Valley Mine.

However, these locations are associated with undisturbed areas, and they were included as

background sample locations in the A/ T-approved Supplemental Soil and 1 egetation Sampling

Characterization Sampling and Analysis Plan (MWH, 2009). But, an evaluation of any outliers
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will have to consider that the background areas are located within the mine areas, and wind

deposition impacts cannot be positively excluded.

Based on the above, P4 believes that it is appropriate to include all of the upland soil
sampling locations and results summarized in Table 2-8 in the background upland soil

dataset.

2222 Comparison of Upland Vegetation Concentrations to Screening Levels.
The MDLs for all analytes sampled for in upland vegetation were below their respective
screening level, with the exception of molybdenum (Table 2-9). The MDLs for samples
collected from two locations at the Enoch Valley Mine (MBEO001-01 and MBE001-03) were
about 3- to 5-fold higher than the screening level of 5 mg/kg for molybdenum. However,
these MDLs are in the range of detected results for upland vegetation samples collected
from other locations at the Sites. So, it is unlikely that inclusion of these data in the
background dataset for molybdenum will have a significant bias on the background
concentration for molybdenum in upland vegetation. As described in Section 2.2.1 above,
these data will be further evaluated during the statistical analysis for the potential presence of

statistical outliers.

Comparisons of detected vegetation results to vegetation screening levels show that several
analytes have one or more detections that are higher than their respective screening levels

(refer to Table 2-9).

e Molybdenum concentrations in upland vegetation are higher than the vegetation
screening level for molybdenum of 5.0 mg/kg in eight of the 30 sample locations.
The concentrations in these eight samples ranged from 5.08 to 240 mg/kg. These
molybdenum concentrations were reported from vegetation samples collected in a
variety of different vegetation types at both the Ballard and Enoch Valley Mines.
Regional background levels for upland vegetation are not available. As described in
Section 2.2.1 above, these data will be further evaluated during the statistical analysis

for the presence of potential statistical outliers.

e Selenium concentrations in upland vegetation are higher than the screening level of
5 mg/kg in a variety of vegetation types from one sample location at the Enoch

Valley Mine, MBE(001-07. Other samples with selenium concentrations above the
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screening level occurred in vegetation samples with molybdenum concentrations
higher than its screening level. The selenium concentrations in these vegetation
samples above the screening level ranged from 5.02 to 10.4 mg/kg. Regional
background levels for upland vegetation are also not available. As described in
Section 2.2.1, above, these data will be further evaluated during the statistical analysis

for the potential presence of statistical outliers.

e Boron in one sample at one site at Enoch Valley was greater than the vegetation
screening level. As described in Section 2.2.1 above, this result will be further
evaluated during the statistical analysis for the potential presence of statistical

outliers.

The highest concentrations of the above analytes were detected at the Ballard and Enoch
Valley Mines. However, these locations are undisturbed areas, and they were included as
background sample locations in the A/T-approved Supplemental Soil and 1 egetation Sampling
Characterization Sampling and Analysis Plan (MWH, 2009).

Based on the above, P4 believes that it is appropriate to include all of the upland vegetation
sampling locations and results summarized in Table 2-9 in the background upland vegetation

dataset.

2.2.3 Groundwater Background Locations

Wells selected to represent background groundwater quality for the Sites were evaluated
from two groups located around the three Sites. The first group includes 13 agricultural and
domestic wells selected from locations that are not directly downgradient of the Sites, or are
at least, far enough downgradient that they can reasonably be expected to not be impacted
by Site activities and are considered "natural background." This group of wells best
represents the common sources of groundwater used near the Sites. However, because
water for agricultural and domestic uses is not commonly withdrawn from the geologic units
typically in contact with Site groundwater discharges, a second group of wells also have been

considered in the background evaluation.

This second group of wells represents the specific hydrogeologic flowpaths most relevant to
the Sites (i.e., the alluvial, Dinwoody Formation and Wells Formation). The nine wells are

located in on-Site areas that have not been affected by Site contaminants but may be located
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downgradient of the Sites. Initial screening of the groundwater data, as further discussed in

Section 3.4, evaluated both groups of wells for inclusion in the background evaluation.

The background wells have been sampled between two and seven (depending on the well)
times during 2004 to 2010 as presented on Table 2.1. The groundwater background stations
and selenium concentrations are shown on Drawing 2-5. Also included on Drawing 2-5 are
preliminaty groundwater flow direction arrows as requested by the A/Ts. Groundwater
flows throughout the Site are complex because of the multiple hydrostratigraphic systems
and folded/faulted sedimentary rock sequences. It is very difficult to establish that
piezometric measurements from any two wells are from the same hydrostratigraphic unit.
Therefore, flow arrows included on Drawing 2-5, in the best of cases, are an approximation,
and assessment of flow direction is based on hydrogeologic principles and direct lines of
evidence along with secondary data. The RI Reports will provide detailed discussions of the
flow systems. However, it should be noted that much of this discussion already is provided
in the A/T-approved RI/FS Work Plan (Section 3.7.4). Establishment of the background
groundwater locations uses a weight of evidence approach, including lack of apparent
elevated source-related constituents and hydrogeologic rationale for the lack of impact (e.g.,

distance from soutces, geology and/or flow direction).

The flow direction arrows included on Drawing 2-5 focus only on those areas and flow
systems that contain background wells. For many of the agricultural and domestic wells,
groundwater flow is very speculative. Identification of these wells as potential background
locations is partly based on their distance from any source area. Vertical gradients are not
depicted on the drawing and these are important at both the east Ballard and south Enoch

Valley locations. For discussion, of the relevant hydrogeologic conditions in these areas,

please see Sections 3.7.4.2 and 3.7.4.4 of the A/T-approved RI/FS Work Plan.

The monitoring well location details and rationale for each background sample locations for
groundwater are provided in Table 2-10. Tabulated groundwater data for each background
location are provided in Table 2-11. The data tables for each medium also highlight detected
concentrations and shade exceedances of screening levels for each analyte. As discussed in
Section 2.2.1 above, the final representativeness and usability of individual data should not

be determined through comparisons of background sampling results to risk-based screening
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levels, but through statistical evaluations performed during the calculation of Site-wide

background levels.

2231

Comparison of Groundwater Concentrations to Screening Levels.

The MDLs for all analytes reported in the groundwater dataset were below their respective

screening levels (Table 2-11). Comparison of detected results to groundwater screening

levels shows that there are several analytes that are higher than their respective screening

levels (Table 2-11) as discussed below.

Aluminum concentrations in groundwater samples were above the screening level
of 0.2 mg/L in seven of 23 background locations with results ranging from 0.417 to
8.75 mg/L. These groundwater samples wete analyzed from the unfiltered or total
fraction during both spring and fall sampling events. In all instances, dissolved
aluminum concentrations in groundwater are below the MDLs. An example would
be MMWO007, which has a total aluminum concentration of 0.47 mg/L and a
dissolved aluminum concentration of <0.03 mg/L (i.e., the MDL) in the fall of 2007.
This suggests that the aluminum detected in unfiltered groundwater samples
collected and analyzed for total aluminum is from clay particles entrained in the
water. In addition, the aluminum concentrations in the background dataset support
findings from the RI/FS Work Plan that show that aluminum often is naturally
elevated in the groundwater samples collected from wells located throughout the

Sites.

Iron concentrations in groundwater collected from eleven of 23 background well
locations were greater than the screening level of 0.3 mg/L during several spring and
fall sampling events. The iron concentrations ranged from 0.35 to 6.96 mg/L.
These wells are generally the same wells that report aluminum concentrations greater
than its screening level. In these monitoring wells, total iron in groundwater was
greater than the screening level, and dissolved iron concentrations typically were
below detection limits, again suggesting that the iron detected in unfiltered
groundwater samples is from particulate matter entrained in the water. In the
agricultural and production wells, if the total iron concentrations are greater than the
screening level, then the dissolved iron concentrations also are greater than the iron

screening level. This may be the result of well construction methods (i.e., steel
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casing). Regardless, the iron concentrations in the background dataset support
findings discussed in the RI/FS Work Plan that show iron is often naturally elevated

in the groundwater collected from wells located throughout the Sites.

e Manganese concentrations in groundwater collected from 11 of 23 background
monitoring locations report concentrations of total and dissolved manganese above
the screening level of 0.05 mg/L during several spring and fall sampling events. The
manganese concentrations ranged from 0.0524 to 0.915 mg/L. These are generally
the same wells that report aluminum and iron screening values (with a couple of
exceptions) above their screening levels. The manganese concentrations in the
background dataset support findings discussed in the RI/FS Work Plan that show
that manganese is often naturally elevated in the groundwater collected from wells

located throughout the Sites.

In addition, arsenic, zinc, sulfate, and TDS concentrations are above their respective
screening levels in one or two samples. However, these concentrations will be further

evaluated during the statistical analyses as described in Section 3.0.

Based on the discussion above, P4 believes that it is appropriate to include all of the
groundwater sampling locations and results summarized in Table 2-11 in the background

groundwater dataset.

2.3 Availability and Selection of Secondary Media

Secondary media include biotic receptors and data from these receptors will be considered
supporting information during the risk assessment. For example, if risk to a receptor is
indicated based on a primary media, then available secondary media will be evaluated to

confirm or refute the assessment. The secondary media are:
e Fish

Benthic Macroinvertebrates

e FElk
e Bird Egg
e (attle
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e Small Mammals

The uses of these data are further established in the data usability and risk assessment
methodology presented in the DQUR/DAR (MWH, 2010a and Appendix B of the RI/FS
Work Plan; MWH, 2011) and the Human Health and Ecological Risk Assessment Work Plan
(HHERA Work Plan; Appendix C of the RI/FS Work Plan). Table 2-1 provides a summary

of these data uses for both the secondary and primary media.

The pre-2004 data listed in Table 2-1 have been collected using appropriate planning,
sampling methods, trained sampling teams, analytical methods, and known laboratories with
appropriate credentials. These data are useful for RI/FS scoping, site charactetization, and
supporting the FS evaluation of alternatives but are not for use in the quantitative risk
assessment. It is anticipated that pre-2004 elk tissue, bird egg, and cattle study data will be
acceptable to support the risk assessment after validation. Background will be evaluated for

secondary media in the future, if necessary, and thus, are not included in this document.
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3.0 STATISTICAL METHODS AND PROCEDURES FOR
BACKGROUND CALCULATIONS

This section provides a description of the statistical and graphical methods that were used to
establish background levels for COPCs in sediment, surface water, riparian soil and
vegetation, upland soil and vegetation, and groundwater for use in the RI Reports, RA
Reports and FS Reports to be prepared for the three Sites. The background level evaluation
includes statistical and graphical refinement of the datasets presented in Section 2.0, and the
development of upper bound estimates of background levels for COPCs in each of the

above media.

3.1 Introduction

Previous documents prepared for the Sites, including EE/CA studies and the RI/FS Work
Plan, utilized statistically derived, preliminary background levels (e.g., FUBOB preliminary

background levels) that have not been agtreed to by the A/Ts as discussed eatlier.

For purposes of the current background evaluation, EE/CA data collected in 2004 for
sediment, riparian soil and vegetation, and upland soil and vegetation, for the background
locations presented in Section 2.0 were supplemented with additional background data
collected after 2004. Specifically, additional background data were collected under the
EE/CA for upland soil and upland vegetation in 2009, and under the RI/FS Work Plan for
riparian soil and sediment in 2010. Data for surface water were collected between 2004 and
2010, and data for groundwater were collected between 2004 and 2010 (refer to Section 2.2
for specific background sample locations). Groundwater and surface water samples were
not collected in 2011, but were collected in 2012 under an A/T-approved program. Data
collected in June and September 2012 are not included in this Background Memorandum as
the background summary statistics were developed prior to receiving validated 2012 sample
results. However, as previously discussed with the A/T, the 2012 data were compared to the

2004-2010 datasets and are found to be within the range of historical values.

The statistical and graphical methods described in this section were conducted using the
combined (i.e., EE/CA data and supplemental RI/FS background) datasets to derive

background levels for each COPC in each medium presented in Section 4.0.
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Background datasets for each constituent in each medium were combined into a single
dataset for statistical evaluation and derivation of background levels. The Sites are located in
the headwaters of several surface water drainages such that there are limited upstream
locations from which un-impacted background surface water, sediment, riparian soil and
riparian vegetation samples could be collected. As a result, it was not possible to collect

statistically meaningful numbers of background samples for these media for individual Sites.

The primary decision criterion that was used during the selection of A/T-approved
background sampling locations for upland soil and upland vegetation was undisturbed areas
away from mining activities. Geologic representativeness of a background sampling area to
a specific mine Site was a lesser criterion. It also should be noted that the entire geologic
sequence was not represented in the current background datasets for upland soil and
vegetation, as samples were not collected from locations overlying, or immediately
downslope of the Phosphoria Formation even though there are several locations owned by
P4 where the Phosphoria Formation is unmined and representative samples could be
collected from a native unimpacted area if necessary. As a result, the background datasets for
upland soil and vegetation represent only a portion of the geological characteristics, land
formations and vegetative communities present at each mine site and likely are not
representative of pre-mining geological conditions inside the pit boundaries at individual
mine Sites. For example, upland soil and vegetation samples were collected from
undisturbed areas overlying the Dinwoody Formation at the Henry and Enoch Valley Mine
reference areas, and from over the Wells Formation at the Ballard Mine reference area.
Because each of the Sites' background reference areas represents only one geologic
formation, these data must be combined to capture the heterogeneous nature of the Sites.
Even when these data from the three background reference areas are combined, the
concentrations for upland soils and vegetation are likely to be biased low for certain
elements, relative to the Sites because these datasets only represent the Wells and Dinwoody
Formations; no background samples were collected from the Phosphoria Formation.
Although the collection of background samples over a large geographic area has the
potential to result in background datasets that contain more populations than are present at
an individual mine site, this does not appear to be the case for the background datasets
collected from the reference areas which likely contain fewer populations than are present at

the Sites in total.
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Similar to surface water, the P4 groundwater reference locations are generally in or near
aquifer recharge areas so that groundwater flow is downgradient from individual monitoring
locations and generally away from the Sites. As such, true upgradient groundwater sampling
locations specific to an individual mine site are not present and those that would be possible
are in locations and at depths not readily accessible (e.g., as in the case of Wells Formation).
It is therefore necessary to look at background for groundwater more generally with

groundwater monitoring locations more dispersed throughout the area of the Sites.

The pooling of background data across aquifers introduces some uncertainty in the
background datasets. Major ion concentrations may vary between aquifers. For example,
calcium and alkalinity may be naturally greater in the regional Wells Formation aquifer
compared to the local alluvial aquifer. However, for most trace elements analytes like
selenium, which are the primary concern of the RI/FS, distinct associations are not cleat.
Therefore, pooling of these data is unlikely to present a bias representation of these data, but
provide a better statistical basis for the background levels. An exception may be
groundwater from the Phosphoria Formation; however, this unit is not represented in the
background datasets. In addition, because groundwater uses in the area are not
predominately from any individual aquifer, a pooled dataset may be more similar to the
potential groundwater use locations. For example, some domestic and industrial wells in the

area of the Sites currently draw groundwater from multiple aquifers.

3.2 Summary of Possible Statistical Methods/Procedures

Statistical evaluations for background data generally include: 1) establishing final background
datasets for each COPC in each medium using graphical or statistical procedures (e.g., outlier
testing), and 2) deriving statistical, upper bound estimates of the background population for
each COPC in each medium using the final background datasets. To establish final
background datasets for each COPC in each medium, descriptive statistics, outlier analysis
and comparative statistical analysis on the background datasets are typically performed to
confirm whether all data in each background dataset for a given COPC and medium is
representative of the ‘true’ background population. Descriptive statistics including the
number of samples, the number of detections, the detection frequency, the maximum and
minimum detected concentrations, the mean, and the standard deviation of the background

data provide a preliminary examination of data.
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An outlier analysis can identify potential outliers that are not representative of the true
background population. Including real outliers in a dataset can potentially lead to Type I or
Type 1II errors (USEPA, 2002a). Methods of outlier analysis include statistical outlier tests
such as Dixon’s test and Rosner’s test, which are available in ProUCL 4.1.01 (USEPA, 2011)
and Scout 1.00.01 (USEPA, 2008), and visual inspection for potential outliers using quantile-
quantile (QQ) plots. Inappropriate exclusion of data points from a background dataset can
also lead to Type I errors (i.e., false positives). Type I errors may occur during
COPC/COPEC screening when the maximum concentration of an analyte appears to be
higher than background because the background statistic (e.g., an UTL) was biased low. Low
bias in the background statistic may occur when extreme values are mistakenly eliminated
from the background dataset, and the range of background concentrations is reduced.
Conversely, high bias and Type 1I errors (i.e., false negatives) may occur when extreme

values are mistakenly retained in the background dataset.

Comparative statistical tests such as the two sample t-test, Wilcoxon Mann-Whitney test, and
analysis of variances (ANOVA) can be used to determine if background data from different
strata are statistically different or whether background data from different strata should be
combined for the statistical background evaluation. A sampling design that accounts for
differences between strata and produces one dataset that is inclusive of the whole
populations is referred to as ‘stratified random’ sampling (USEPA, 2002b; USEPA, 2002c).
In stratified random sampling, the whole population is divided into different strata, and
simple random sampling is used within each stratum after the sample size is determined
(USEPA, 2002b; USEPA, 2002c). Datasets collected using stratified random sampling are
representative of the entire sampled population, and account for differences between strata

(USEPA, 2002b; USEPA, 2002c), unlike datasets collected using simple random sampling.

When it is deemed appropriate to identify individual sub-populations of the background
population, graphical and/or statistical procedures can be used to determine whether two or
more sub-populations are present within the initial background dataset. If individual sub-
populations are present, it may be appropriate to define each sub-population as a final
dataset. Multiple sub-populations are common in background environmental media due to

the heterogeneous nature (e.g., influences of different geological formations on overlying
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soils) of such media. Decisions regarding the need to test for multiple sub-populations are

based in large part on the nature of the sampling design and the robustness of the datasets.

For most media and constituents comprising the background datasets for the Sites, the
number of suitable background locations are scarce and as a result, the numbers of samples
at any individual mine Site are too limited to support meaningful comparative statistics. As
an example, for several riparian media and groundwater, the limited number of viable
background sampling locations (at the headwaters of sub-basins) restricted the number of
samples that were collected at each mine. This resulted in low sample numbers for particular
mines so the background datasets for individual mine Sites were combined into a single

dataset for each medium (with A/Ts’ concurrence).

Once the final background datasets are identified, statistics are derived to represent upper
bound estimates of the background population. Statistics that are commonly used to

represent the upper bound estimate of the background population include:

e 95% Upper prediction limit (UPL) — A prediction limit is an estimate of an interval
in which future observations will fall into based on observed values. A 95% UPL
represents the limit in which future observations will be less than or equal to the
value, with a 95% confidence. Each future observation comparison to the 95% UPL
has a 5% probability of exceeding the 95% UPL. As a result, when a 95% UPL is
used to compare many future observations, a relatively high number of false
positives (i.e., a value exceeding background that is within range of background
values) could occur. The 95% UPL provides a good compromise between false

positives and false negatives in most practical applications (USEPA, 2011b).

® 95/95 Upper tolerance limit (UTL) — A tolerance limit establishes the values in
which a fixed proportion of a population would fall into. A 95/95 UTL represents
the upper limit of a tolerance interval in which 95% of the observations from the
background population will be less than or equal to the value, with a 95%
confidence. Unlike a 95% UPL, a 95/95 UTL is designed to provide simultaneous
coverage of 95% of all observations. Approximately 5% of background samples are
expected to exceed a 95/95 UTL, which can be problematic if a 95/95 UTL is

compared to many observations.
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e 95% Upper simultaneous limit (USL) — A simultaneous limit establishes the values in
which the entire population would fall into. A 95% USL represents the limit in
which all background observations will be less than or equal to the value, with a 95%
confidence. All background observations are expected to be below a 95% USL and it
can be used to compare many observations. Comparisons of Site data to the 95%
USL would not result in a large number of false positives, as would a 95% UPL or
95/95 UTL.

e Maximum value in the final dataset — When confidence is sufficient that the
background dataset is representative of the ‘true’ background population, it may be
appropriate to use the maximum value within the final dataset as the background
statistic. Use of the maximum value as the background statistic reduces the potential
for Type I errors (i.e., false positives) when the background population is completely
characterized. However, since it is impossible to completely characterize the
background population, the use of a maximum background value may produce false

positives because it does not account for future observations.

In addition, the calculation of background risk estimates for use in the derivation of
incremental risk will be based on 95% upper confidence limit (UCL) on the mean
concentrations, or maximum detected concentrations, for consistency with the exposure

point concentrations used in the calculation of Sites' risk estimates.

The selected statistical methods for the P4 background evaluation are described in Section
3.3 and were developed in accordance with, or in consideration of, the following guidance

documents and/or reference materials:

e USEPA’s Data Quality Assessment: Statistical Methods for Practitioners, EPA
QA/G-9S. EPA/240/B-06/003. February (USEPA, 2006).

e Guidance for Comparing Background and Chemical Concentrations in Soil for

CERCLA Sites (USEPA. 2002a).

e RCRA Waste Sampling Draft Technical Guidance - Planning, Implementation, and
Assessment (USEPA. 2002b).
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e Guidance on Choosing a Sampling Design for Environmental Data Collection for

Use in Developing a Quality Assurance Project Plan (USEPA. 2002c).

3.3 Selected Statistical Methods for the P4 Background Level Evaluation

The methods and procedures for deriving statistical limits for each COPC in sediment,
surface water, riparian soil, riparian vegetation, upland soil, and upland vegetation are
described below. Because IDEQ has developed specific guidance for the development of
background levels for groundwater (IDEQ, 2009b), the statistical procedures to be used in

the background evaluation for groundwater are described separately (refer to Section 3.4).

Initial background datasets are comprised of medium-specific background sampling results
for each COPC in sediment, surface water, riparian soil, riparian vegetation, upland soil, and
upland vegetation. As discussed above, the Sites are located in the headwaters of several
surface water drainages or in recharge areas such that there are limited upstream/upgradient
locations from which un-impacted background surface water, sediment, riparian soil, and
riparian vegetation samples could be collected. Therefore, it was not possible or practicable
to collect statistically meaningful numbers of background samples for these media from

individual P4 mine sites.

All background sample results for a given COPC in a given medium are included in the
initial background dataset for that COPC and medium. An outlier analysis consistent with
the methods described in Section 3.2 then was performed on each initial dataset. The outlier
analysis consisted of visual inspection using quantile-quantile (QQ) plots, and statistical
outlier tests including Dixon’s test and Rosner’s test. These outlier tests were performed
using ProUCL Version 4.1.01 (USEPA, 2011). Rosner’s test was used when the sample size
was equal or greater to 25, and Dixon’s test was used when the sample size was less than 25.
The decision to remove an outlier from a dataset should be based on a “weight-of-evidence”
evaluation that includes visual inspection of graphical plots, results of outlier tests, and issues
such as sampling anomalies or quality assurance/quality control (QA/QC) concerns. Visual
inspection of graphical plots such as QQ plots provides information such as the presence of
potential outliers, separate groups within the data and data distribution which cannot be
determined by merely running statistical outlier tests. Potential outliers were identified as

isolated data values that were separated from the majority of the dataset by visible large gaps.
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These potential visual outliers were then tested with the appropriate outlier statistical tests to
determine whether they are statistical outliers. Consequently, all statistical outliers were
removed from the background datasets. If an outlier was identified in a sample, the data for

other constituents from the same sample were not automatically removed as outliers.

Samples corresponding to individual sample locations were removed from the background
datasets after the A/Ts expressed concerns about the locations, and a field visit was
conducted on June 27, 2012 to confirm that the sample locations may have been impacted
by the Sites. The remaining background sample locations are assumed to represent
background conditions, and samples collected from these locations were included in the

statistical evaluation and outlier analysis.

The fact that an outlier was identified for one constituent does not necessarily mean that the
sample location was impacted by the Sites. There could be a variety of reasons why an
individual analytical result is anomalous for one constituent. For example, inadvertent
collection of a rock chip in a sample that is naturally high in one mineral or analytical error
related to the method for analyzing the constituent. However, an anomalous result for one
constituent doesn’t mean that the entire sample is anomalous. The remaining constituents in
that sample could be representative of their respective background populations. If sample
results for an individual constituent were deemed to be representative of the background
population based on these procedures, it was retained in the background dataset for that
constituent. To do otherwise, would unnecessarily reduce the robustness of the background
datasets. An outlier analysis was conducted for the combined medium-specific dataset prior

to the estimation of statistical limits as described in the paragraph above.

3.3.1 Statistical Methods by Medium

Medium-specific methods and procedures for evaluating background are described in the

following subsections.

3.31.1 Sediment, Surface Water, Riparian Soil and Vegetation.

Sediment, surface water, and ripatian soil samples were collected in A/T-approved areas
throughout the Sites, and are not representative of any individual mine. As a result,
comparative statistical tests were not conducted to test for potential statistical differences

between medium-specific reference areas. An outlier analysis was conducted for the
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combined medium-specific dataset prior to the estimation of statistical limits. Summary
statistics and statistical limits, as described in Section 3.2, were calculated for the combined

medium-specific dataset for each COPC.

Riparian vegetation samples were collocated with riparian soil samples. As with riparian soil
samples, riparian vegetation samples were collected in A/T-approved areas throughout the
Sites, and therefore are not representative of any individual mine. Consistent with the
statistical evaluation for riparian soil, riparian vegetation sampling results were combined
across all riparian vegetation stations for each COPC. Unlike upland vegetation samples
which were collected for discreet plant species or plant types (e.g., grasses, forbs), riparian
vegetation samples represent composite samples across multiple species or types. Therefore,
it was not possible to segregate riparian vegetation by plant species or types. Additional
information about the riparian vegetation species found at the P4 Sites is presented in
Appendix C of the RI/FS Work Plan (MWH, 2011). An outlier analysis was conducted for
the combined riparian vegetation dataset prior to the estimation of statistical limits.
Summary statistics and statistical limits, as described in Section 3.2, were calculated for the

combined riparian vegetation dataset for each COPC.

3.3.1.2 Upland Soil and Vegetation.

As described in Sections 3.1 and 3.2, the primary decision criterion that was used during the
selection of A/T-approved background sampling locations for upland soil and upland
vegetation was undisturbed areas away from mining activities. Geologic representativeness
of a background sampling area to a specific mine Site was a lesser criterion. As a result, the
entire geologic sequence was not represented in the current background datasets for upland
soil and vegetation for an individual Site. For example, upland soil and vegetation samples
were collected from undisturbed areas overlying the Dinwoody Formation at the Henry and
Enoch Valley Mine reference areas, and from over the Wells Formation at the Ballard Mine
reference area. Because each Site’ background reference area represents only one geologic
formation, these data must be combined to capture the heterogeneous nature of the Sites.
Even when data from the three background reference areas are combined, the
concentrations for upland soils and vegetation are likely to be biased low for certain
elements, relative to the Sites because these datasets only represent the Wells and Dinwoody

Formations; no background samples were collected from the Phosphoria Formation (known
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to contain elevated levels of Site COPCs). Thus, the upland soil samples collected from
individual mine Sites were too limited to perform meaningful statistical comparisons
Consistent with the above, sample results for upland soil were combined across all three
upland soil reference areas for each COPC, and comparative statistical tests were not
conducted to test for potential statistical differences between upland soil reference areas. An
outlier analysis was conducted for the combined upland soil dataset prior to the estimation
of statistical limits. Summary statistics and statistical limits, as described in Section 3.2

(below), were calculated for the combined upland soil dataset for each COPC.

Upland vegetation samples were co-located with upland soil samples. Consistent with the
statistical evaluation for upland soil, sample results for upland vegetation were combined
across all three upland vegetation reference areas for each COPC, and comparative statistical
tests were not conducted to test for potential statistical differences between upland
vegetation reference areas. The types of vegetation sampled at a given location were
dependent upon the plant species available at that sample location. No attempt was made to
collect samples of all available plant species within the reference areas, or to collect
representative numbers of each plant species. As a result, comparative statistical tests were
not conducted to test for potential differences between plant species. A review of the plant
species consumed by the bird and mammal indicator receptors identified in the HHERA
Work Plan in Appendix C of the RI/FS Work Plan (MWH, 2011) concluded that these
indicator receptors consume a wide variety of plant species. As a result, all plant species are
potentially applicable to all ecological indicator receptors. Therefore, upland vegetation data
were not segregated for individual ecological receptors; rather, statistics were performed on
the total ‘combined’ upland vegetation datasets for ecological receptors. Human receptors
will only consume culturally significant plants; therefore, the upland vegetation data were
segregated into culturally significant plant species identified by the A/Ts, as summatized in
Section 3.2 of Appendix A2 of the RI/FS Work Plan (MWH, ,2011) and non-culturally
significant plant species for purpose of the statistical evaluation for human receptors. An
outlier analysis was conducted for the combined upland vegetation dataset prior to the
estimation of statistical limits. Summary statistics and statistical limits, as described in
Section 3.2, were calculated for each COPC in culturally significant, non-culturally significant

and combined upland vegetation datasets.

MWH MARCH 2013
BACKGROUND LEVELS TECH MEMO
P4 PRODUCTION RI/FS Page 3-10



FINAL — Revision O

3.3.2 Statistical Limits

For the final background datasets described in Section 3.3.1 above, summary statistics
including the number of samples, number of detections, detection frequency, maximum and
minimum detected concentrations, mean concentration, and the standard deviation were
calculated and presented in summary tables (see Section 4.0). The final datasets were also
tested for the underlying distributions (e.g., normal, lognormal, gamma) using ProUCL
4.1.01 (USEPA, 2011a) before statistical limits were estimated in order to determine which

statistical limit estimates best described the respective background datasets.

The following statistical limits for potential use as a background level were calculated using
ProUCL 4.1.01 (USEPA, 2011) or Scout 1.00.01 (USEPA, 2008), as appropriate for each

COPC in each medium when five or more detections were present:

e 95% UPL
e 95/95UTL
e 95% USL

The final background level for each COPC in each medium was selected by P4 in
consultation with the A/Ts from one of the calculated upper bound statistics (i.e., 95%
UPL, 95/95 UTL, 95% USL) or the maximum detected concentration. The 95% USL was
selected as the proposed background level for future RI/FS activities because (1) some or all
of the background datasets may be biased low because they exclude sampling on the
Phosphoria Formation; (2) many of the background datasets contain limited sample sizes
and, therefore, are unlikely to represent the full range of natural ambient concentrations in
the vicinity of the Sites, and (3) this statistic should result in lower Type I error rates (i.e.,

false positives) and can be used to compare many observations.

When datasets contained fewer than 5 detects, the above statistics wete not calculated;
instead, the maximum detected concentration was proposed as the background level for a
given COPC in a given medium. If there were no detected results, the highest method
detection limit (MDL) was proposed as the background level for a given COPC in a given

medium.
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3.4  Specific Procedures for Groundwater Background Evaluations

As explained in Section 2.2.3 above, wells selected to represent natural background
groundwater quality for the Sites were evaluated from two groups located around the three
Sites. The first group includes agricultural and domestic wells and the second group includes
on-Site wells. The on-Site wells are located in areas that have not been affected by Site
contaminants as explained in Table 2-10 but may be located downgradient of the Sites. As
discussed above for the other media, the Sites are located in the headwaters of several
surface water drainages or in recharge areas such that there are limited upstream/upgradient
locations from which un-impacted background groundwater samples could be collected.
Therefore, it was not possible or practicable to collect statistically meaningful numbers of

background samples for this medium from individual P4 mine sites.

The initial screening of these wells was a qualitative assessment of the hydrogeology and the
selenium and sulfate concentrations. The selenium and sulfate concentrations are the most
direct indicators of impacts from the Sites. The Site monitoring and production wells
selected during the initial screening were subjected to further quantitative statistical
treatment during the background evaluation. This included both a comparison to the wells
contained in the first group (to assess similarity) and to on-Site wells to further quantify
differences in the number and magnitude of COPCs in these two groups of Site wells. The
assessment comparing background wells for similarity considered that wells installed in
different geologic units may have different chemical signatures due to the unique
geochemistry of each unit. The use of a pooled dataset across the different aquifers as well
as data separated out by the different geologic units (shallow, intermediate, and deep) was
evaluated, as further described Section 4.0. The initial list of Site monitoring wells including
the formation and geologic/aquifer unit is summarized in Table 2-10. The table also
includes the hydrogeologic rationale for inclusion of each well. Results of the screening

during the quantitative portion of the background assessment, is discussed in Section 4.0.

Following this initial screening, the datasets were evaluated for adequate sample size and
results below the detection limit were treated in accordance with the Statistical Guidance for
Determining Background Ground Water Quality and Degradation (IDEQ, 2009b). An outlier
analysis was conducted for the groundwater dataset prior to the estimation of statistical

limits. The occurrence of seasonal or secular trends was also considered through qualitative
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(visual) evaluation of concentration trend graphs, and no corrections of these data were
necessary prior to the statistical analysis of the background groundwater concentrations.
Summary statistics and statistical limits, as described in Section 3.2 for other media, were

calculated for the groundwater dataset for each COPC.

Once the above steps were completed, the following statistical limits for potential use as a
background level were calculated using ProUCL 4.1.01 (USEPA, 2011) or Scout 1.00.01
(USEPA, 2008), as appropriate for each COPC in each medium when five or more

detections were present:

e 95% UPL
e 95/95UTL
e 95% USL

Per IDEQ (2009b), "in cases where site conditions indicate that the ground water quality in
downgradient wells differs from background conditions (because of existing site practices),
data from multiple downgradient wells were compared to upgradient wells (an interwell
analysis) via a parametric UPL calculated from pooled upgradient background data".
However, the final background level for each COPC in groundwater was selected by P4 in
consultation with the A/Ts from one of the calculated upper bound statistics (i.e., 95%

UPL, 95/95 UTL, 95% USL).

The 95% USL was selected as the proposed background level for future RI/FS activities, as
described in Section 3.3.2. When datasets contained fewer than 5 detects, the above

statistics were not calculated; instead, the maximum detected concentration was proposed as
the background level for a given COPC in a groundwater. If there were no detected results,
the highest method detection limit (MDL) was proposed as the background level for a given

COPC in a groundwater.
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4.0 RESULTS OF THE BACKGROUND STATISTICAL
EVALUATION

4.1 Introduction

The background data for the COPCs and COPECs in each medium were evaluated as
described in Section 3.3.1. A preliminary COPC and COPEC screening of Site data was
performed to identify those metals in each medium for which background levels will be
required because some of the metals analyzed in the background sampling investigations will
be screened out during the refined COPC and COPEC screening steps performed in the
HHERAS for each of the Sites. As a result, several of the metals analyzed for in the
background sampling investigations will not be carried forward into the quantitative
HHERAS for the Sites. The preliminary COPC and COPEC screening steps for each

medium are summarized in Tables 4-1 through Table 4-7.

The COPC/COPEC scteening process was conducted in accordance with Appendix C of
the RI/FS Work Plan (MWH, 2011), with the following exceptions:

e May 2012 soil and tap water Regional Screening Levels (RSLs), published by the
USEPA (2012), were used instead of the 2010 USEPA RSLs because the RSLs have
been updated since the RI/FS Work Plan was finalized.

e USEPA Region 3 (USEPA, 2006) Freshwater Sediment Screening Benchmarks
replaced the Sediment Evaluation Framework (USACE et al., 2009) that was listed
first on the sediment COPEC screening benchmark hierarchy, per October 26, 2012
A/T comments (refer to P4’s response to A/T Comment S3 in Appendix E5)

The summary statistics for each medium are presented in Tables 4-8 through 4-14. The
background datasets prior to the removal of outliers are referred to as ‘uncensored’ in Tables
4-8 through 4-14, and the background datasets following the removal of outliers are referred
to as ‘censored’. The QQ plots that were used to visually inspect each dataset for potential

outliers are presented in Appendix D.

4.2 Sediment Background Levels

Visual inspection of the QQ plot for selenium identified one potential visual outlier.

However, the value (1.60 mg/kg) was not a statistical outlier based on Dixon’s statistical test
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and, as a result, no outliers were removed from the sediment dataset for selenium prior to

estimating statistical limits.

No potential visual outliers were identified for other COPECs in sediment. No statistical
limits were estimated for antimony, arsenic, boron, copper, manganese, mercury,
molybdenum, silver, thallium, and uranium because these constituents had fewer than five
detected results. The proposed background levels for molybdenum are based on the
maximum detection limit. The proposed background levels for the remaining constituents

are based on maximum detected concentrations.

The maximum detected concentrations for these constituents are comparable to typical
ambient sediment concentrations listed in Agency for Toxic Substances and Disease
Registry’s (ATSDR) toxicological profiles, or the typical ambient soil concentrations listed in
ATSDR’s toxicological profiles when ambient sediment concentrations are not available.
Data summary and statistical limits for COPCs and COPECs in sediment are summarized in

Table 4-8.

4.3 Surface Water Background levels

Visual inspection of the QQ plot for arsenic identified two potential visual outliers. The
second highest visual outlier (0.0028 mg/L) was tested as a statistical outlier using Dixon’s
statistical test to determine whether the two highest values are statistical outliers (i.e., if the
second highest value is a statistical outlier, then the highest value must also be a statistical
outlier). Results of Dixon’s test demonstrated that both visual outliers were also statistical
outliers; therefore, they were removed from the arsenic surface water dataset prior to

estimating statistical limits.

Visual inspection of the QQ plots for iron, manganese, vanadium and zinc identified one
potential visual outlier for each chemical. Those visual outliers also are statistical outliers
based on results of the Dixon’s or Rosner’s statistical test, and as a result, one outlier was
removed from each of the surface water datasets for these metals prior to estimating the

statistical limits.

Visual inspection of the QQ plots for nickel and potassium identified three potential visual

outliers for each chemical. Those visual outliers are also statistical outlietrs based on statistical
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results of the Rosnet’s statistical test, and as a result, three outliers were removed from each
of the surface water datasets for nickel and potassium prior to estimating the statistical limits.
The original potassium surface water QQ plot was scaled to include the highest statistical
outlier, which was much higher than the rest of the data. As a result, the potassium surface
water data were replotted to confirm that no additional visual outliers were present in the

dataset after three statistical outliets were removed.

Visual inspection of the QQ plots for calcium and total chromium identified two and one

potential visual outliers, respectively. However, the values were not statistical outliers based
on Rosner’s statistical tests and, as a result, no outliers were removed from the calcium and
total chromium datasets prior to estimating the statistical limits. No potential visual outliers

were identified for the other COPCs or COPECs in surface water.

No statistical limits were estimated for beryllium, boron, cadmium, cobalt, copper,
molybdenum, silver and thallium because these constituents had fewer than five detected
results. The proposed background levels for boron, cadmium and thallium are based on the
maximum detected concentrations. The proposed background levels for beryllium, cobalt,

coppet, molybdenum and silver are based on maximum detection limit for non-detects.

The proposed background levels for detected constituents with fewer than five detected
results are comparable to typical ambient surface water concentrations listed in ATSDR’s
toxicological profiles. Data summary and statistical limits for COPCs and COPECs in

surface water are summarized in Table 4-9.

4.4  Riparian Soil Background levels

Visual inspection of the QQ plot for copper identified three potential visual outliers. The
third highest value (29 mg/L) was tested as a statistical outlier using Dixon’s statistical test to
determine whether the three highest values are statistical outliers (i.e., if the third highest
value is a statistical outlier, then the two higher values must also be statistical outliers).
Results of Dixon’s test demonstrated that the three visual outliers are also statistical outliers;
therefore, the three outliers were removed from the copper riparian soil dataset prior to

estimating statistical limits.
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Visual inspection of the QQ plot for molybdenum identified one potential visual outlier. The
visual outlier is also a statistical outlier according to the Dixon’s statistical test and, as a
result, one outlier was removed from the riparian soil dataset for molybdenum prior to
estimating the statistical limits. No potential visual outliers were identified for the other

COPCs or COPEC:s in riparian soil.

No statistical limits were estimated for antimony because antimony had fewer than five
detected results. The proposed antimony background level is based on the maximum
detected concentration. The maximum detected concentration of antimony in riparian soil is
comparable to typical ambient soil concentrations listed in Shacklette and Boerngen (1984).
Data summary and statistical limits for COPCs and COPEC:s in riparian soil are summarized

in Table 4-10.

4.5 Riparian Vegetation Background levels

No potential visual outliers were identified for any COPECs in riparian vegetation. No
statistical limits were estimated for selenium because selenium had fewer than five detected
results. The proposed selenium background level is based on the maximum detected
concentration. The maximum detected concentration for selenium in riparian vegetation is
comparable to typical vegetation concentrations listed in Kabata-Pendias (2011). Data
summary and statistical limits for COPCs and COPECs in riparian vegetation are

summarized in Table 4-11.

4.6 Upland Soil Background levels

Visual inspection of the QQ plot for total uranium identified four potential visual outliers.
Those four visual outliers were tested as statistical outliers using Rosner’s statistical test,
which showed that they are also statistical outliers. As a result, the four outliers were
removed from the total uranium dataset prior to estimating the statistical limits. The
uncensored total uranium upland soil QQ plot was scaled to include the highest two
statistical outliers, which were much higher than the rest of the data. As a result, the total
uranium upland soil data were replotted to confirm that no additional visual outliers were

present in the dataset after four statistical outliers were removed.
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Visual inspection of the QQ plot for total chromium identified two potential visual outliers.
Those two visual outliers were tested as statistical outliers using Rosner’s statistical test,
which showed that they are also statistical outliers. As a result, two outliers were removed

from the total chromium dataset prior to estimating the statistical limits.

Visual inspection of the QQ plots for mercury, nickel, selenium, silver, thallium, vanadium
and zinc identified one potential visual outlier for each chemical. Those visual outliers are
also statistical outliers based on the results of the Rosnet’s statistical test and, as a result, one
outlier was removed from each of the upland soil datasets for mercury, nickel, selenium,
silver, thallium, vanadium and zinc prior to estimating statistical limits. The original mercury,
nickel, selenium, silver and thallium upland soil QQ plots were scaled to include statistical
outliers, which were much higher than the rest of the respective upland soil data for each
chemical. As a result, the upland soil data for each chemical were replotted to confirm that
no additional visual outliers were present in the dataset after one statistical outlier was
removed from each dataset. In addition, the non-detect results in the silver dataset post
outlier removal were temporarily removed to better visualize the distribution of detected
results for the silver upland soil dataset. No potential visual outliers were identified for the

other COPCs or COPEC:s in upland soil.

No statistical limits were estimated for molybdenum because molybdenum had fewer than
five detected results. The proposed molybdenum background level is based on the maximum
detected concentration. The maximum detected concentration of molybdenum in upland
soil is comparable to the typical ambient soil concentrations listed in Shacklette and
Boerngen (1984). Data summary and statistical limits for COPCs and COPECs in upland

soil are summarized in Table 4-11.

4.7 Upland Vegetation Background levels
4.7.1 Culturally Significant Plants

The non-detect results were temporarily removed to better visualize the distribution of
detected results for the molybdenum and silver culturally significant plants datasets. Visual
inspection of the QQ plots with and without non-detect results for molybdenum and silver
identified two potential visual outliers for each metal. The second highest values for

molybdenum (10.4 mg/kg) and silver (10.5 mg/kg) were tested as statistical outliers using
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Dixon’s statistical test to determine whether the two highest values are statistical outliers.
Results of Dixon’s test demonstrated that the two visual outliers in each dataset are also
statistical outliers; therefore, the two outliers were removed from each of the datasets for
molybdenum and silver in culturally significant upland vegetation prior to estimating
statistical limits. The uncensored QQ plots with and without non-detect results for the
molybdenum culturally significant upland vegetation dataset were scaled to include the
highest two statistical outliers, which were much higher than the rest of the data. As a result,
the molybdenum culturally significant upland vegetation data were replotted with and
without non-detect results to confirm that no additional outliers were present in the dataset

after two statistical outliers were removed.

Visual inspection of the QQ plots for boron identified one potential visual outlier. The
visual outlier is also a statistical outlier based on results of the Rosner’s statistical test and, as
a result, one outlier was removed from the culturally significant upland vegetation dataset for
boron prior to estimating statistical limits. The original boron culturally significant upland
vegetation QQ) plot was scaled to include the statistical outlier, which was much higher than
the rest of the data. As a result, the boron culturally significant upland vegetation data were
replotted to confirm that no additional visual outliers were present in the dataset after one
statistical outlier was removed. No potential visual outliers were identified for the other
COPEC:s in culturally significant upland vegetation. For mercury, QQ plots with and
without non-detect results for the culturally significant upland vegetation dataset were used
to determine whether visual outliers were present. The culturally significant upland
vegetation dataset for selenium appears to follow a lognormal distribution, and as a result,
the QQ plot for log-transformed selenium culturally significant upland vegetation data was

used to determine whether visual outliers were present in the dataset.

No statistical limits were estimated for antimony, thallium and total uranium because these
constituents had fewer than five detected results. Proposed background levels for thallium,
total uranium and antimony are based on the maximum detected concentrations for thallium
and total uranium and the maximum detection limit for antimony. Maximum detected
concentrations of thallium and total uranium and maximum reporting limit for antimony are

comparable to typical vegetation concentrations listed in Kabata-Pendias (2011). Data
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summary and statistical limits for COPECs in culturally significant upland vegetation are

summarized in Table 4-13.

4.7.2 Non-culturally Significant Plants

The non-detect results were temporarily removed to better visualize the distribution of
detected results for the molybdenum non-culturally significant plants dataset. Visual
inspection of the QQ plots with and without non-detect results for molybdenum in non-
culturally significant upland vegetation identified six potential visual outliers. The visual
outliers also are statistical outliers based on the results of Rosner’s statistical test and, as a
result, six outliers were removed from the non-culturally significant upland vegetation
dataset for molybdenum prior to estimating statistical limits. The uncensored QQ plots with
and without non-detect results for the molybdenum non-culturally significant upland
vegetation dataset were scaled to include the highest two statistical outliers, which were
much higher than the rest of the data. As a result, the molybdenum non-culturally significant
upland vegetation data were replotted with and without non-detect results to confirm that
no additional visual outliers were present in the dataset after six statistical outliers were

removed.

Visual inspection of the non-culturally significant upland vegetation QQ plot for cadmium
identified one potential visual outlier. The visual outlier is also a statistical outlier based on
results of the Rosnet’s statistical test and, as a result, one outlier was removed from the non-
culturally significant upland vegetation dataset for cadmium prior to estimating statistical
limits. The uncensored cadmium non-culturally significant upland vegetation QQ plot was
scaled to include the statistical outlier, which was much higher than the rest of the vegetation
data. As a result, the cadmium non-culturally significant upland vegetation data were
replotted to confirm that no additional visual outliers were present in the dataset after one
statistical outlier was removed. No potential visual outliers were identified for other

COPEC:s in non-culturally significant upland vegetation.

For mercury and silver, QQ plots with and without non-detect results were used to
determine whether visual outliers were present. The non-detect results in the mercury and
silver datasets were temporarily removed to better visualize the distribution of detected

results for the mercury and silver non-culturally significant upland vegetation datasets. The
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non-culturally significant upland vegetation dataset for selenium appears to follow a
lognormal distribution, and as a result, the QQ plot for log-transformed selenium non-
culturally significant upland vegetation data was used to determine whether visual outliers

were present in the dataset.

No statistical limits were estimated for antimony and total uranium because these
constituents had fewer than five detected results. Proposed background levels for antimony
and total uranium are based on maximum detected concentrations. Maximum detected
concentrations for these constituents are comparable to typical vegetation concentrations
listed in Kabata-Pendias (2011). Data summary and statistical limits for COPECs in non-

culturally significant upland vegetation are summarized in Table 4-13.

4.7.3 Combined Plant Types

The non-detect results were temporarily removed to better visualize the distribution of
detected results for the molybdenum combined upland vegetation dataset. Visual inspection
of the uncensored QQ plots with and without non-detect results for molybdenum in
combined upland vegetation identified eight potential visual outliers. The visual outliers are
also statistical outliers based on the results of Rosner’s statistical test and, as a result, eight
outliers were removed from the combined upland vegetation dataset for molybdenum prior
to estimating statistical limits. The uncensored QQ plots with and without non-detect results
for molybdenum in combined upland vegetation datasets were scaled to include the highest
two statistical outliers, which were much higher than the rest of the data. As a result, the
molybdenum combined upland vegetation data were replotted with and without non-detect
results to confirm that no additional outliers were present in the dataset after eight statistical

outliers were removed.

Visual inspection of the QQ plot for silver in combined upland vegetation identified two
potential visual outliers. The second highest value (10.5 mg/kg) was tested as a statistical
outlier using Dixon’s test to determine whether the two highest values are statistical outliers.
Result of Dixon’s test demonstrated that the two visual outliers are also statistical outliers;
therefore, the two outliers were removed from the combined upland vegetation dataset for
silver prior to estimating the statistical limits. The original silver combined upland vegetation

QQ plot was scaled to include the highest statistical outlier, which was much higher than the
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rest of the data. As a result, the silver combined upland vegetation data were replotted to
confirm that no additional outliers were present in the dataset after two statistical outliers

were removed.

Visual inspection of the QQ plots for boron and cadmium in combined upland vegetation
identified one potential visual outlier in each dataset. The visual outliers are also statistical
outliers based on the results of Rosnet’s statistical test and, as a result, one outlier was
removed from each of the combined upland vegetation datasets for boron and cadmium
prior to estimating statistical limits. No potential visual outliers were identified for other
COPECs in combined upland vegetation. The original boron and cadmium combined
upland vegetation QQ plots were scaled to include the statistical outliers for each metal,
which were much higher than the rest of the data for each metal. As a result, the boron and
cadmium combined upland vegetation data were replotted to confirm that no additional
outliers were present in the datasets after one statistical outlier was removed from each
dataset. The combined upland vegetation dataset for selenium appears to follow a lognormal
distribution, and as a result, the QQ plot for log-transformed selenium combined upland

vegetation data was used to determine whether visual outliers were present in the dataset.

No statistical limits were estimated for antimony and total uranium because these
constituents had fewer than five detected results. The proposed background levels for
antimony and total uranium are based on maximum detected concentrations. The maximum
detected concentrations of antimony and total uranium are comparable to the typical
vegetation concentrations listed in Kabata-Pendias (2011). Data summary and statistical

limits for COPECs in combined upland vegetation are summarized in Table 4-13.

4.8 Groundwater Background Levels

Groundwater background levels were developed for the shallow, intermediate, deep, and
combined geologic units. The combined aquifer includes all background groundwater
samples, including background samples that were not classified as shallow, intermediate or
deep groundwater units. The classifications of each background well by geologic/aquifer
unit are listed in Table 2-10. Background analyses for these groundwater units are

summarized below.
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4.8.1 Shallow Unit

Visual inspection of the QQ plots for total chromium identified two potential visual outliers.
The second highest visual outlier (0.0103 mg/L) was tested as a statistical outlier using
Dixon’s statistical test to determine whether the two highest values are statistical outliers.
Results of Dixon’s test demonstrated that both visual outliers are also statistical outliets;
therefore, the two outliers were removed from the shallow aquifer groundwater dataset for

total chromium prior to estimating statistical limits.

Visual inspection of the QQ plots for selenium and zinc identified one potential visual
outlier for each chemical. Those visual outliers are also statistical outliers based on the results
of the Dixon’s statistical test and, as a tesult, one outlier was removed from each of the
shallow aquifer groundwater datasets for selenium and zinc prior to estimating statistical
limits. No potential visual outliers were identified for other COPCs in the shallow aquifer

groundwater dataset.

No statistical limits were estimated for arsenic, cobalt, lead, molybdenum and thallium
because these constituents had fewer than five detected results. Proposed background levels
for arsenic, lead, and thallium are based on maximum detected concentrations. Proposed
background levels for cobalt and molybdenum are based on maximum detection limits for

non-detects.

Proposed background levels for these constituents are comparable to typical ambient
groundwater concentrations listed in ATSDR’s toxicological profiles. Data summary and

statistical limits for COPCs in shallow aquifer groundwater are summarized in Table 4-14.

4.8.2 Intermediate Unit

Visual inspection of the QQ plots for manganese and selenium identified one potential
visual outlier for each metal. Those visual outliers also are statistical outliers based on tesults
of Dixon’s statistical test and, as a result, one outlier was removed from each of the
intermediate aquifer groundwater datasets for manganese and selenium prior to estimating
the statistical limits. No potential visual outliers were identified for other COPCs in

intermediate aquifer groundwater.
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No statistical limits were estimated for arsenic, cadmium, cobalt, lead, molybdenum and
thallium because these constituents had fewer than five detected results. Proposed
background levels for arsenic, cadmium, lead, and molybdenum are based on maximum
detected concentrations. Proposed background levels for cobalt and thallium are based on
maximum detection limits for non-detects. Proposed background levels for these
constituents are comparable to typical ambient groundwater concentrations listed in
ATSDR’s toxicological profiles. Data summary and statistical limits for COPCs in

intermediate aquifer groundwater are summarized in Table 4-14.

4.8.3 Deep Unit

No outlier analysis was conducted for any COPC in deep aquifer groundwater due to the
small number of detected samples. No statistical limits were estimated for arsenic, cadmium,
cobalt, lead, molybdenum, thallium, vanadium, and zinc because these constituents had
fewer than five detected results. Proposed background levels for arsenic, cobalt, lead,

thallium, and zinc are based on maximum detected concentrations.

Proposed background levels for cadmium, molybdenum and vanadium are based on
maximum detection limits for non-detects. The proposed background levels for these
constituents are comparable to typical ambient groundwater concentrations listed in

ATSDR’s toxicological profiles.

4.8.4 Combined Unit

Visual inspection of the QQ plots for arsenic, total chromium, selenium and zinc identified
two potential visual outliers for each metal. The second highest visual outlier (0.0149 mg/L)
for arsenic was tested as a statistical outlier using Dixon’s statistical test to determine
whether the two highest values are statistical outliers. Results of Dixon’s test demonstrated
that both visual outliers are also statistical outliers; therefore, the two outliers were removed
from the combined aquifer groundwater dataset for arsenic prior to estimating statistical

limits.

The visual outliers for total chromium, manganese, selenium and zinc are also statistical
outliers based on results of Rosnet’s statistical test and, as a result, two outliers were

removed from each of the combined groundwater datasets for total chromium, manganese,
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selenium and zinc prior to estimating the statistical limits. The original manganese combined
aquifer QQ plot was scaled to include the highest statistical outlier, which was much higher
than the rest of the data. As a result, the manganese combined aquifer data were replotted to
confirm that no additional outliers were present in the dataset after two statistical outliers
were removed. No potential visual outliers were identified for other COPCs in combined

groundwater.

No statistical limits were estimated for cobalt, molybdenum and thallium because these
constituents had fewer than five detected results. Proposed background levels for these
constituents are based on maximum detected concentrations. Proposed background levels
for these constituents are comparable to typical ambient groundwater concentrations listed
in ATSDR’s toxicological profiles. Data summary and statistical limits for COPCs in

combined groundwater are summarized in Table 4-14.

4.9 Summary of Proposed Background Levels

A summary of the proposed background level for each COPC in each medium is presented
in Table 4-15. Proposed background levels for the Sites are the bolded values presented in

Tables 4-8 through 4-14, which were selected based on the following decision criteria:
1. The 95% USL statistical result;

2. The maximum detected concentration, if insufficient detections were available to

perform a statistical evaluation; and

3. The maximum MDL if all background sampling results for the COPC in the

indicated medium were non-detect.

The background levels presented in Table 4-15 ate proposed for use in all future RI/FS

activities for the Sites.
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TABLE 1-1

SUMMARY OF HISTORICAL BACKGROUND CONCENTRATIONS FOR PRIMARY MEDIA"?

Medium Study Cadmium Chromium Copper Molybdenum Nickel Selenium | Vanadium Zinc
Sediment égen"’:;e\'\r/]it?:tigﬁcéggc;;@d 0.10-5.10 oy 3.20-25.00 NC 6.40-44.00 | 052:260 | 14.007200 | o0
Area-Wide Background 1.07 39.59 11.34 NC 19.13 1.22 35.29 83.53
prea-Wide Background 5.16 58.29 14.44 NC 26.42 1.52 44.40 112.67
Surface Water | Area-Wide Background 0.0001- 0.0004- 0.0002- 0.0003- 0.0011- 0.0005- 0.0100-
Concentration Range® 0.0007 0.0058 0.0033 NC 0.0040 0.0016 0.0081 0.0590
Area-Wide Background NC NC NC NC 0.0011 NC NC 0.0145
Concentation osoe oL | NC NC NG NG 0.0014 NC NC 0.0246
Riparian Soll égenac'rr/]itf:tgﬁc;g%‘g@d 0.42-2.70 vy 6.80-26.00 NC 5.80-37.00 | 036230 | 27.008300 | or0
Area-Wide Background 1.04 51.80 17.19 NC 22.79 1.01 51.80 97.35
prea-Wide Background 1.27 59.37 18.95 NC 25.47 1.18 56.61 108.78
Vegetation | Coneontration Aange®. NC NC NC NC NC NC NC NC
Area-Wide Background NC NC NC NC NC NC NC NC
Concentation osocL | NC NC NC NC NC NC NG NC
P S omtration Aoyl | 057-14.00 o 9.60-32.00 NC 12.00-47.00 | 0.41-330 | 2300 B
prea-Wide Background 2.75 46.30 17.56 NC 24.62 1.01 49.50 165.20
prea-Wide Background 8.81 68.31 22.69 NC 33.24 1.92 60.31 341.77
Vegettion | Coneentration Aange:. NC NC NC NC NC NC NC NC
Area-Wide Background NC NC NC NC NC NC NC NC
Area-Wide Background NC NG NG NC NG NG NG e

Concentration 95% UCL




TABLE 1-1

SUMMARY OF HISTORICAL BACKGROUND CONCENTRATIONS FOR PRIMARY MEDIA"?

Medium Study Cadmium Chromium Copper Molybdenum Nickel Selenium | Vanadium Zinc
SIOMMEET | Concentration Range® N N N N N N NC N
Area-Wide Background NC NC NC NC NC NC NC NC
Concentration g% UCL | NC N N NC N N NC N

NC - Not Calculated

! Table AT1-4 Summary of Descriptive Statistics for Background Areas in the Phosphate Resource Area from Area Wide Risk Management Plan, Selenium Area Wide

2 Units for sediment, soil, and vegetation are mg/kg (dry weight) and units for surface water and groundwater are (mg/L).
8 Range of detected data




TABLE 2-1

SUMMARY OF BACKGROUND DATA AND USES

: 3
T 2| g| 3
g S S| &
No. of Sl ¢ E
Dates of : . o | X5 >
Dataset Collection Sampling | Data Quality Note | £ @ Fal =
Events Ss bl =
= () (2]
A& <| g
(@) L
Primary Media
Sediment 2004 & 2010 2 X X X
Surface Water 2004 - 2010 lto7 ) X X X
Riparian Soil 2004 & 2010 2 Va‘l'_'gatt_ed t‘i Cud"egt X X X
Riparian Vegetation 2004 1 valigation standards — X X X
- Unrestricted, relevant
Upland Soil : 2009 1 use during the RI/ES. X X X
Upland Vegetation 2009 1lto2 X X X
Groundwater 2004 - 2010 2t07 X X X
Secondary Media
Fish 1998 - 2000 3 Data collected under X
Fish 2004 1 specific environmental X X X
Benthic Macroinverts. 2004 1 data collection X X X
Aquatic Invertebrates 1999 & 2000 2 programs and pla_ns. X
Small M | 2001 1 Data were not validated X
mall Mammals to current standards.
However, data
collection and analysis
are well documented.
Terrestrial Invertebrates 2002 1 These data could be X
evaluated and validated
for higher level data
uses, as necessary.
Cattle 1999 & 2000 2 Data quality and X X X
Bird Egg 1999 - 2001 3 limitations can be X X X
validated to current
Elk 1999 & 2000 standards X X X




Table 2-2

Sediment, Surface Water, Riparian Soil, and Riparian Vegetation Background Sample Locations and Rationale

Natural or
Station Feature Name or Mine Latitude Longitude Site Rationale RI/FS Work Plan Drawing Cross-Reference
Background

MST048 | Little Blackfoot River N42° 55'12.99" | W111° 26' 26.78" | Natural Positioned on the Little Blackfoot River downstream of Reese Drawings 3-6, 3-8, 3-9, 3-10, 3-13
Creek outside of potential effects of mining.

MST049 | Little Blackfoot River N42° 55'18.26" | W111° 26' 25.24" | Natural Positioned on the Little Blackfoot River upstream of Reese Creek | . vinos 3.1 3.6, 3-8, 3-9, 3-10, 3-13
and outside of potential effects of mining.

MST093 | Headwater of Wooley Valley Creek | N42° 50' 25.34" | W111° 28' 32.89" | Natural Cgﬁg';’gfge‘f(ps”eam of possible Ballard Mine impacts on Wooley |y inoe 3.6 3.8, 3-11, 3-12, 3-13

MST101 | Caldwell Creek N42° 44'09.34" | W111°22'12.76" | Natural Positioned on tributary to Caldwell Creek above Slug Creekand | o inoc 3.1 3.6, 3-8, 3-9, 3-10, 3-13
the Blackfoot River.

MST235 | Meadow Creek N42° 55' 28.00" | W111°30'53.00" | Natural Located on Meadow Creek above the Blackfoot Reservoir outside | o vings 3.1 3.6, 3-8, 3-9, 3-10, 3-13
of potential effects of mining.

MST236 | Stewart Creek N42° 41' 39.90" | W111°11'59.40" | Natural Located on Stewart Creek above Diamond Creek outside of Drawings 3-6, 3-8, 3-9, 3-10, 3-13
potential effects of mining.

MST237 | Timber Creek N42° 41'57.10" | W111°11'40.40" | Natural Located on Timber Creek above Diamond Creek outside of Drawings 3-6, 3-8, 3-9, 3-10, 3-13
potential effects of mining.

MST254 | Little Blackfoot River N42° 55'41.01" | W111° 26' 33.49" | Natural ;‘i’ﬁﬁged on Little Blackfoot River upstream of potential impacts of | b o inos 3.6, 3-8, 3-9, 3-10, 3-13

MST277 Spring-fed tributary above Long N42° 51' 52 20" W111° 29' 04.20" Natural Outside of area of possible Henry Mine impacts on Long Valley Drawings 3-6, 3-8, 3-13

Valley Creek Creek.
Notes:

Location (GPS) coordinates use the NAD27 datum and are presented in ddd mm ss.ss format (degrees minutes seconds).




TABLE 2-3
SEDIMENT BACKGROUND DATA
P4 RI/FS
(Page 1 of 1)

Metals (mg/kg) Chemistry Parameters
Cocation Field Sample Date TOCT Percent
Identification Identification Collected JaAntimony|Arsenic|Boron|Cadmium|Chromium|Cobalt|CopperfManganese Mercury Molybdenum Nickel [Selenium| Silver | Thallium|Uranium|Vanadium| Zinc | pH | (%) | Solids
Screening Level®

3 59° | Ne | 0583 | 36.286° | 50 | 35.7° [  460° 0.174° NE 18° 4° 0.5° NE NE 57' 98° | naA [NA| NA

[MST048 052204SEMSTO048-0 522/2004] NA NA | NA 0.8 26.6 NA | NA NA NA NA 17.2J] <050 | NA NA NA 28.3 81 | 8.1 | 25| 409
MST049 052204SEMST049-0 5/22/2004 NA NA NA 1.16 26 NA NA NA NA NA 16.1J 0.9 NA NA NA 28.8 76 7.8 4.5 19.9
MST093 051304SEMST093-0 5/13/2004 NA NA NA 1.81 J- 27.8 NA NA NA NA NA 19.7J| <05U NA NA NA 37.9 93J 6.6 2.8 58.1
1010-MST093A-SD-001-avg | 10/4/2010] 4.65U 2.735 [ 8.4 1.91 17.95 5.385| 144 400.5 0.027 <0.5U 15.7 0.95J [0.1605| 0.1945 NA 20.8 93.4 NA NA 87.65

1010-MST093B-SD-001 10/4/2010] 3.2U 2.1 8.0J 2.21 19.8 456 | 149 405 0.026 <0.5U 17.2 1.0J 0.165 | 0.171 2.03 28.6 107 NA |[5.51 86
1010-MST093A-SD-001-2 10/4/2010] 4.8 U 289 |85J 1.94 18.2 6.21 | 14.3 400 0.029 <0.5U 16.2 0.9 0.16 0.157 2.38 20.3 94.8 NA |[6.98 88.9
1010-MSTO093A-SD-001-1 10/4/2010] 4.5U 258 |[8.3J 1.88 17.7 456 | 145 401 0.025 <0.5U 15.2 1.0 0.161 | 0.232 2.3 21.3 92 NA |6.61 86.4

MST101 051804SEMST101-0 5/18/2004 NA NA NA 1.78 21.6 NA NA NA NA NA 20.6 0.7J NA NA NA 26.2 90 7.8 3.7 40
MST235 052004SEMST235-0 5/20/2004 NA NA NA 0.22J 11.5 NA NA NA NA NA 58J | <05U NA NA NA 11.3 18 7.4 1.5 42.6
MST236 051804SEMST236-0 5/18/2004 NA NA NA 3.05 31.9 NA NA NA NA NA 24.4 | <0.6 UJ NA NA NA 36.6 118 7 2 71.1
MST237 051804SEMST237-0 5/18/2004 NA NA NA 0.9 19.9 NA NA NA NA NA 18.1 | <0.6 UJ NA NA NA 255 66 7.8 2.3 525
MST254 052004SEMST254-1-QA-avg | 5/20/2004 NA NA NA 0.783 20.4 NA NA NA NA NA 12.8J| <0.5U NA NA NA 23.4J |[75.3J] 7.53 |2.97 36.7
052004SEMST254-1-QA2 5/20/2004 NA NA NA 0.81 20.5 NA NA NA NA NA 12.8J| <05U NA NA NA 23.7 ] 75 J 7.5 2.9 36.4
052004SEMST254-1-QA1 5/20/2004 NA NA NA 0.76 20.3 NA NA NA NA NA 12.7J| <05U NA NA NA 23.2] 76 J 7.8 3.2 36.8
052004SEMST254-1-QA3 5/20/2004 NA NA NA 0.78 20.5 NA NA NA NA NA 12.8J| <05U NA NA NA 23.4J 75 7.3 2.8 36.8

MST277 052204SEMST277-1-QA-avg | 5/22/2004 NA NA NA 3.74 34.8J NA NA NA NA NA 23.1 0.8J NA NA NA 45.2 151 7 8.67 42.1
052204SEMST277-1-QA3 5/22/2004 NA NA NA 3.72 34.7J NA NA NA NA NA 22.8 0.9J NA NA NA 45.1 151 7.2 8.6 41.1
052204SEMST277-1-QA2 5/22/2004 NA NA NA 3.84 35.8J NA NA NA NA NA 23.3 0.7J NA NA NA 47.2 152 7.1 9 41.7
052204SEMST277-1-QAl 5/22/2004 NA NA NA 3.67 33.8J NA NA NA NA NA 23.1 0.8J NA NA NA 43.3 150 6.7 8.4 43.4
1010-MST277B-SD-001 10/3/2010) 4.8 J- 4557 16.2J| 295 25.3 8.62 | 25.5 200 J+ 0.037 1.3U 20.7 1.6 0.241 | 0.378 2.37 36.7 125 NA |4.58 79.8
1010-MST277A-SD-001 10/3/2010] 5.0J- [ 3.23J(76J| 1.92J 16.7 6.22 | 20.6 194 J+ 0.038 15U 13.1 1.2 0.155 | 0.241 2.12 23.6 89.9 NA |6.86 89.1

mg/kg milligrams per kilogram (dry weight).

Bold Bolded result indicates positively identified compound.

Indicates sample concentration is greater than the associated screening level.
NE Not established

N/A Not appicable

NA Not analyzed.

J Data are estimated due to associated quality control data.

uJ Potential low bias, possible false negative.

<#U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
#U The analyte was analyzed for and is considered not detected based on associated quality control data.

J- Data are estimated, potentially biased low, due to associated quality control data.

J+ Data are estimated, potentially biased high, due to associated quality control data.

Note: At background stations MST093 and MST277, composite sediment samples were collected from two locations A and B located
approximately 50 feet apart. For example, at MST0O93A there was one composite sediment sample collected, and at MST093B, there was one
composite sediment sample collected.

'Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)

4Buchman, M. 1999. NOAA HAZMAT Report 99-1.

bAquatic life criteria for these metals are expressed as function of total hardness.

“The ARCS TEL for freshwater sediment in NOAA SQUIRT (Buchman, 2008)

Guidelines for the protection and management of aquatic sediment quality in Ontario Aug 1993.

®Screening value from Van Derveer and Canton (1997)

'Freshwater sediment screening value not available; screening value presented based on themarine sediment AET (Buchman, 2008)



TABLE 2-4
SURFACE WATER BACKGROUND DATA
P4 RI/FS
(Page 1 of 10)

Metals (mg/l)

Location Field Sample Date Total/
Identification Identification Collected | Dissolved |Aluminum| Antimony | Arsenic [ Barium [Beryllium| Boron | Cadmium |Calcium| Chromium | Cobalt | Copper| Iron Lead
Screening Level*
0.087° 0.03" 0.15° 0.003° | 0.0006" | 0.0016” | 0.0006° | NE 0.011°%¢ [ 0.003" | 0.011°"| 0.158" | 0.0025°°

MSTO048 052204SWMST048-0-U | 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST048-0-F | 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0001 UK| 50.6 K NA NA NA NA NA

MSTO049 052204SWMST049-0-U | 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST049-0-F | 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0001 UK]| 46.1 K NA NA NA NA NA
050506SWMST049-0-U | 5/5/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
050506 SWMST049-0-F 5/5/2006 | Dissolved | 0.11 JK |<0.0004 UK| 0.0006 JK | 0.036 K |<0.002 UK| NA <0.0001 UK] 30.3 K | 0.0003 JK |<0.01 UK]|<0.01 UK] 0.08 K [ 0.0004 JK
051407SWMST049-0-U | 5/14/2007 Total 0.34 K NA NA NA NA NA NA NA NA NA NA NA NA
051407SWMST049-0-F | 5/14/2007 | Dissolved NA NA NA NA NA NA <0.0001 UJK52.1 J-K|<0.0001 UJK] NA NA NA NA
091207GWMST049-1-U | 9/12/2007 Total 0.51 J+K |<0.0004 UK| 0.001 JK | 0.041 K |<0.002 UK| 0.02 JK [<0.0001 UK|] 42.4K | 0.0011 K |<0.01 UK]|<0.01 UK| 0.56 K |0.0003 UK
091207GWMST049-1-F | 9/12/2007 | Dissolved | <0.03 UK |<0.0004 UK| 0.001 K 0.037 K |<0.002 UK| 0.02 JK |<0.0001 UK]| 44.7 K | <0.0001 UK [<0.01 UK|<0.01 UK| 0.05 K [<0.0001 UK
091207GWMST049-2-U | 9/12/2007 Total 0.55 J+K |<0.0004 UK| 0.0009 JK | 0.04 K |<0.002 UK| 0.02 JK [<0.0001 UK] 42.7 K | 0.0007 K |<0.01 UK]|<0.01 UK| 0.61 K |0.0003 UK
091207GWMST049-2-F | 9/12/2007 | Dissolved | <0.03 UK [<0.0004 UK| 0.001 JK | 0.038 K [<0.002 UK| 0.01 JK [<0.0001 UK| 43.9 K | 0.0001 UK |<0.01 UK]|<0.01 UK] 0.05 K [<0.0001 UK
091207GWMST049-3-U | 9/12/2007 Total 0.55 J+K |<0.0004 UK| 0.0009 JK | 0.039 K |<0.002 UK| 0.01 JK [<0.0001 UK] 40.9 K [ 0.0006 K |<0.01 UK]|<0.01 UK| 0.57 K |0.0003 UK
091207GWMST049-3-F | 9/12/2007 | Dissolved | <0.03 UK [<0.0004 UK| 0.0009 JK | 0.04 K [<0.002 UK| 0.02 JK [<0.0001 UK| 44.3 K | <0.0001 UK |<0.01 UK]|<0.01 UK|] 0.06 K |<0.0001 UK
091207GWMST049-avg-| 9/12/2007 Total 0.537 J+K|<0.0004 UK|[0.000933 JK| 0.04 K |<0.002 UK|0.0167 JK|<0.0001 UK| 42K 0.0008 K |<0.01 UK|<0.01 UK|[ 0.58 K [<0.0001 UK
091207GWMST049-avg-i 9/12/2007 | Dissolved | <0.03 UK |<0.0004 UK]|0.000967 JK|0.0383 K|<0.002 UK|0.0167 JK|<0.0001 UK| 44.3 K | <0.0001 UK |<0.01 UK]|<0.01 UK]0.0533 K|<0.0001 UK
051008SWMST049-1-U | 5/10/2008 Total 0.45 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST049-1-F | 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK] 32.5 K | <0.0001 UK NA NA NA NA
051008SWMST049-2-U | 5/10/2008 Total 0.35 K NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST049-2-F | 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 32K |[<0.0001 UK NA NA NA NA
051008SWMST049-3-U | 5/10/2008 Total 0.36 K NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST049-3-F | 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK] 31.6 K | <0.0001 UK NA NA NA NA
051008SWMST049-avg-{ 5/10/2008 Total 0.387 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST049-avg-H 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 32K |[<0.0001 UK NA NA NA NA
091908SWMST049-1-U | 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST049-1-F | 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.000125U 34.9 | 0.000982 U NA NA 0.0303 J NA
091908SWMST049-2-U | 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST049-2-F | 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.0001254 33.2 0.00148 U NA NA 0.029J NA
091908SWMST049-3-U | 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST049-3-F | 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.0001254 35.4 | 0.00224 J+ NA NA 0.0307 J NA
091908SWMST049-avg-{ 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST049-avg-H 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.000125 Y 34.5 | 0.00224 J+ NA NA 0.03J NA

MSTO093 051304SWMST093-0-U | 5/13/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051304SWMST093-0-F | 5/13/2004 | Dissolved NA NA NA NA NA NA NA 24.4 J-K NA NA NA NA NA
051006GWMST093-0-U | 5/10/2006 Total NA NA NA NA NA NA <0.0001 UK|[ NA 0.0004 UK NA NA NA NA
051006GWMST093-0-F | 5/10/2006 | Dissolved | 0.05 JK |<0.0004 UK| 0.0015 UK | 0.027 K |<0.002 UK NA <0.0001 UK]| 27.4 K | 0.0003 JK |<0.01 UK]|<0.01 UK] 0.04 JK [<0.0001 UK
050907SWMST093-0-U | 5/9/2007 Total 0.3 K NA NA NA NA NA NA NA NA NA NA NA NA
050907SWMST093-0-F 5/9/2007 | Dissolved NA NA NA NA NA NA <0.0001 UK] 45.8 K | <0.0001 UK NA NA NA NA
051508GWMST093-0-U | 5/15/2008 Total 0.08 JK [<0.0004 UK]| 0.0013 J+K | 0.038 K [<0.002 UK| 0.01 JK [<0.0001 UK| 41.3 K | <0.0001 UK |<0.01 UK|<0.01 UK] 0.05 K [<0.0001 UK
051508GWMST093-0-F | 5/15/2008 | Dissolved | <0.03 UK [<0.0004 UK| 0.0007 JK | 0.042 K |<0.002 UK| <0.01 UK | <0.0001 UK| 40.2 K | <0.0001 UK [<0.01 UK]|<0.01 UK|<0.02 UK]|<0.0001 UK
0905SWMST093-U 5/6/2009 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
0905SWMST093-F 5/6/2009 | Dissolved NA NA NA NA NA NA <0.0001254 19.2 NA NA NA 0.0325J NA
1005SWMST093-U 5/13/2010 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
1005SWMST093-F 5/13/2010 | Dissolved NA NA NA NA NA NA <0.0003 U 41.1 NA NA NA 0.0319J NA




TABLE 2-4
SURFACE WATER BACKGROUND DATA
P4 RI/FS
(Page 2 of 10)

Metals (mg/l
Location Field Sample Date Total/
Identification Identification Collected [ Dissolved [MagnesiumManganese| Mercury Molybdenun] Nickel |Potassium| Selenium | Silver |Sodium|{ Thallium | Uranium [ Vanadium Zinc
Screening Level*
NE 0.12° | 0.00077° | 0.034° 0.052°¢ NE 0.005°° [ 0.00036° | NE | 0.00003° | 0.142° 0.02° 0.12°¢

MSTO048 052204SWMST048-0-U | 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST048-0-F [ 5/22/2004 | Dissolved 9.7K NA NA NA 0.0004 JK 1.7K NA NA 4.7 K NA NA 0.00052 K | <0.002 UK

MSTO049 052204SWMST049-0-U | 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST049-0-F | 5/22/2004 | Dissolved 9.4 K NA NA NA 0.0005 JK 2.1K NA NA 4.7 K NA NA 0.00065 K | <0.002 UK
050506SWMST049-0-U [ 5/5/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050506SWMST049-0-F | 5/5/2006 | Dissolved 6.2 K 0.03 K [<0.0002 U| <0.01 UK | 0.0016 JK 1.7K NA <0.01 UJK| 3.6 K | 0.0001 JK | 0.0002 JK | <0.0002 UK | 0.005 JK
051407SWMST049-0-U [ 5/14/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051407SWMST049-0-F | 5/14/2007 | Dissolved 12.7 K NA NA NA 0.0007 JK 0.3 JK NA NA 59K NA 0.0005 JK' | 0.0007 JK 0.002 JK
091207GWMST049-1-U | 9/12/2007 Total 12.7 K 0.0959 K | 0.0002J | <0.01 UK | 0.0013 JK 1.0 JK <0.001 U | <0.01 UK | 6.8 K 0.0005 K 0.0006 K 0.0013 K 0.004 JK
091207GWMST049-1-F | 9/12/2007 | Dissolved 13.3K 0.018 K |<0.0002 U| <0.01 UK | 0.0008 JK 0.9 UK | <0.001U | <0.01 UK | 7.2K [ 0.0002 JK | 0.0006 K 0.0008 JK | <0.002 UK
091207GWMST049-2-U | 9/12/2007 Total 129K 0.0869 K [<0.0002 U| <0.01 UK | 0.0009 JK 0.9 JK <0.001 U | <0.01 UK | 6.9K [ 0.0002 JK | 0.0006 K 0.0013 K 0.003 JK
091207GWMST049-2-F | 9/12/2007 | Dissolved 13.1 K 0.0172 K [<0.0002 U| <0.01 UK | 0.0008 JK 1.0UK | <0.001U | <0.01UK | 7.1 K | 0.0001 JK | 0.0005 K 0.0008 JK | <0.002 UK
091207GWMST049-3-U | 9/12/2007 Total 124K 0.0871 K | 0.0003J | <0.01 UK | 0.0009 JK 1.1 JK <0.001 U | <0.01 UK | 6.6 K [ 0.0001 JK | 0.0006 K 0.0014 K 0.003 JK
091207GWMST049-3-F | 9/12/2007 | Dissolved 13.2 K 0.017 K |<0.0002 U| <0.01 UK | 0.0008 JK 0.9 UK | <0.001U | <0.01 UK | 7.5K [<0.0001 UK| 0.0005 K 0.0008 JK | <0.002 UK
091207GWMST049-avg-{ 9/12/2007 Total 12.7 K 0.09 K [0.00025J| <0.01 UK | 0.00103JK | 1.0JK <0.001 U | <0.01 UK | 6.77 K [0.000267 JK| 0.0006 K 0.00133 K [0.00333 JK
091207GWMST049-avg-f 9/12/2007 | Dissolved 13.2 K 0.0174 K [<0.0002 U| <0.01 UK | 0.0008 JK [ <0.3 UK | <0.001 U | <0.01 UK | 7.27 K| 0.00015 JK |0.000533 K| 0.0008 JK | <0.002 UK
051008SWMST049-1-U | 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST049-1-F | 5/10/2008 | Dissolved 7.3K NA NA NA 0.001 JK 20K NA NA 4.4 K NA 0.0002 JK | 0.0008 JK | <0.002 UK
051008SWMST049-2-U | 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST049-2-F | 5/10/2008 | Dissolved 7.3K NA NA NA 0.0011 JK 2.2K NA NA 4.4 K NA 0.0002 JK | 0.0008 JK | <0.002 UK
051008SWMST049-3-U | 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST049-3-F | 5/10/2008 | Dissolved 7.2K NA NA NA 0.0011 JK 2.1K NA NA 4.4 K NA 0.0002 JK | 0.0008 JK | <0.002 UK
051008SWMST049-avg-{ 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST049-avg-H 5/10/2008 | Dissolved 7.27 K NA NA NA 0.00107 JK 2.1K NA NA 4.4 K NA 0.0002 JK | 0.0008 JK | <0.002 UK
091908SWMST049-1-U [ 9/19/2008 Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
091908SWMST049-1-F | 9/19/2008 | Dissolved 11.6 0.0198 NA NA 0.00163 J 1.11 NA NA 6.78 NA NA <0.005 U <0.005 U
091908SWMST049-2-U [ 9/19/2008 Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
091908SWMST049-2-F | 9/19/2008 | Dissolved 11.1 0.021 NA NA 0.00153 J 1.07 NA NA 6.64 NA NA <0.005 U <0.005 U
091908SWMST049-3-U [ 9/19/2008 Total NA NA NA NA NA NA 0.00052 J NA NA NA NA NA NA
091908SWMST049-3-F | 9/19/2008 | Dissolved 11.6 0.0193 NA NA 0.00175 J 1.08 NA NA 6.63 NA NA <0.005 U <0.005 U
091908SWMST049-avg-{ 9/19/2008 Total NA NA NA NA NA NA 0.00052 J NA NA NA NA NA NA
091908SWMST049-avg-H 9/19/2008 | Dissolved 114 0.02 NA NA 0.00164 J 1.09 NA NA 6.68 NA NA <0.005 U <0.005 U

MSTO093 051304SWMST093-0-U | 5/13/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051304SWMST093-0-F | 5/13/2004 | Dissolved | 4.0 J-K NA NA NA 0.0008 J-K | 0.4 J-K 0.001 J- NA 7.0 J-K NA NA 0.0062 J-K NA
051006GWMST093-0-U | 5/10/2006 Total NA NA NA NA 0.0015 JK NA <0.001 U NA NA NA NA 0.0032 K 0.002 JK
051006GWMST093-0-F | 5/10/2006 | Dissolved 4.4 K 0.0038 K [<0.0002 U| <0.01 UK | 0.0016 JK 1.3 K <0.001 U | <0.01 UK | 5.9K | <0.0001 UK |<0.0001 UK| 0.0031 K 0.006 JK
050907SWMST093-0-U [ 5/9/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050907SWMST093-0-F | 5/9/2007 | Dissolved 7.4K NA NA NA 0.0039 K 1.2 JK NA NA 8.1 K NA 0.0004 JK | <0.0002 UK | <0.002 UK
051508GWMST093-0-U | 5/15/2008 Total 6.3 K 0.0046 K [<0.0002 U| <0.01 UK | 0.0013 JK 0.8 JK 0.001J <0.01 UK | 7.0 K | <0.0001 UK | 0.0002 JK 0.0053 K 0.003 JK
051508GWMST093-0-F | 5/15/2008 | Dissolved 6.6 K 0.0062 K [<0.0002 U| <0.01 UK 0.002 JK 0.6 JK <0.001 U | <0.01 UJK| 7.3 K | <0.0001 UK| 0.0002 JK 0.0052 K 0.003 JK
0905SWMST093-U 5/6/2009 Total NA NA NA NA NA NA <0.0005 UJ NA NA NA NA NA NA
0905SWMST093-F 5/6/2009 | Dissolved 3.44 NA NA NA NA NA NA NA NA NA NA <0.005 U NA
1005SWMST093-U 5/13/2010 Total NA NA NA NA NA NA 0.000544 J NA NA NA NA NA NA
1005SWMST093-F 5/13/2010 | Dissolved 6.97 NA NA NA NA NA NA NA NA NA NA <0.005 U NA




TABLE 2-4

SURFACE WATER BACKGROUND DATA

P4 RI/FS
(Page 3 of 10)

Anions (mg/l)

Chemistry Parameters (m

m

Radionuclidies (pCi/l)

Location Field Sample Date Total/ Alkalinity, [ Alkalinity, [ Alkalinity, [ Alkalinity, Nitrogen, Gross Gross

Identification Identification Collected | Dissolved|Chloride|Fluoride|Sulfate] Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3|Phosphorus| TSS | TDS [TOC| Alpha Beta
Screening Level*

NE NE NE NE NE NE NE NE NE NE NE NE NE | NE NE NE
MST048 052204SWMST048-0-U | 5/22/2004 Total NA NA NA 167 <2.0U 167 <2.0U NA NA NA NA NA NA | NA NA NA
052204SWMST048-0-F | 5/22/2004 | Dissolved 3.3 NA 5.3 NA NA NA NA NA NA NA NA NA NA | NA NA NA
MSTO049 052204SWMST049-0-U | 5/22/2004 Total NA NA NA 151 <2.0U 151 <2.0U NA NA NA NA NA NA | NA NA NA
052204SWMST049-0-F | 5/22/2004 | Dissolved 3.7 NA 5.6 129 <2.0U 129 <2.0U NA 0.4 NA NA 6.0J [ NA | NA NA NA
050506SWMST049-0-U | 5/5/2006 Total NA NA NA 175 J- NA 163 J- 12 J- NA NA NA NA NA NA | NA NA NA
050506SWMST049-0-F | 5/5/2006 | Dissolved| 2.4J NA 3.1 159 <2.0U 154 5.01J NA 05J | 0.16 J- NA 10J NA | NA 1.8U 2U

051407SWMST049-0-U | 5/14/2007 Total NA NA NA 159 <2.0U 154 5.0J NA 05J [ 0.16 J- NA 6.0J [ NA | NA 3.6 U 0.24 U
051407SWMST049-0-F | 5/14/2007 | Dissolved | 3.3 J- NA 6.2 J- 159 <2.0U 154 4.67J NA 0.7J | 0.163 J- NA 8.0J | NA [ NA 8 9.3
091207GWMST049-1-U | 9/12/2007 Total NA NA NA 159 <2.0U 155 4.0J NA 1.1 0.17 J- NA <5.0U| NA | NA 8 9.3
091207GWMST049-1-F | 9/12/2007 | Dissolved 4.4 0.2J 6 96 <2.0U 96 <2.0U NA NA NA NA NA NA | NA NA NA
091207GWMST049-2-U | 9/12/2007 Total NA NA NA 96 <2.0U 96 <2.0U NA NA NA NA NA NA | NA NA NA
091207GWMST049-2-F | 9/12/2007 | Dissolved 4.4 0.2J 6 NA NA NA NA NA NA NA NA 17 230 | NA NA NA
091207GWMST049-3-U | 9/12/2007 Total NA NA NA 96 <2.0U 96 <2.0U NA NA NA NA NA NA | NA NA NA
091207GWMST049-3-F | 9/12/2007 | Dissolved 4.4 0.2J 6 NA NA NA NA NA NA NA NA 155 | 164 | NA NA NA
091207GWMST049-avg-{ 9/12/2007 Total NA NA NA 96 <2.0U 96 <2.0U NA NA NA NA NA NA | NA NA NA
091207GWMSTO049-avg-§ 9/12/2007 | Dissolved 4.4 0.2J 6 NA NA NA NA NA NA NA NA 16 172 | NA NA NA
051008SWMST049-1-U | 5/10/2008 Total NA NA NA NA NA NA NA NA NA NA NA 16.2 | 189 | NA NA NA
051008SWMST049-1-F | 5/10/2008 | Dissolved 3.9 NA 6 NA NA NA NA 165 NA NA 0.06 J- NA 180 J-| NA NA NA
051008SWMST049-2-U | 5/10/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
051008SWMST049-2-F | 5/10/2008 | Dissolved 4.1 NA 6 NA NA NA NA 166 NA NA 0.06 J- NA 180 J-| NA NA NA
051008SWMST049-3-U | 5/10/2008 Total NA NA NA NA NA NA NA 101 NA NA NA NA 130 | NA NA NA
051008SWMST049-3-F | 5/10/2008 | Dissolved 4.1 NA 6 NA NA NA NA 164 NA NA 0.06 J- NA 180 J-| NA NA NA
051008SWMST049-avg-{ 5/10/2008 Total NA NA NA NA NA NA NA 182 NA NA NA NA NA | NA NA NA
051008SWMST049-avg-H 5/10/2008 | Dissolved | 4.03 NA 6 NA NA NA NA 165 NA NA 0.06 J- NA 180 J-| NA NA NA
091908SWMST049-1-U | 9/19/2008 Total NA NA NA NA NA NA NA 109 NA NA NA NA NA | NA NA NA
091908SWMST049-1-F | 9/19/2008 | Dissolved | 4.39 NA 5.3 137 NA NA NA 133 NA NA NA NA NA | NA NA NA
091908SWMST049-2-U | 9/19/2008 Total NA NA NA NA NA NA NA 110 NA NA NA NA NA | NA NA NA
091908SWMST049-2-F | 9/19/2008 | Dissolved | 4.45 NA 5.39 140 NA NA NA 136 NA NA NA NA NA | NA NA NA
091908SWMST049-3-U | 9/19/2008 Total NA NA NA NA NA NA NA 111 NA NA NA NA NA | NA NA NA
091908SWMST049-3-F | 9/19/2008 | Dissolved | 5.17 NA 5.58 141 NA NA NA 129 NA NA NA NA NA | NA NA NA
091908SWMST049-avg-{ 9/19/2008 Total NA NA NA NA NA NA NA 110 NA NA NA NA NA | NA NA NA
091908SWMST049-avg-H 9/19/2008 | Dissolved | 4.67 NA 5.42 131 NA NA NA 135 NA NA NA NA NA | NA NA NA
MST093 051304SWMST093-0-U | 5/13/2004 Total NA NA NA 98 <2.0U 98 <2.0U NA NA NA NA NA NA | NA NA NA
051304SWMST093-0-F | 5/13/2004 | Dissolved 8.9 NA 16.6 110 <2.0U 110 <2.0U NA 0.6 <0.02 U NA <5.0U| NA | 8.0 NA NA
051006GWMST093-0-U | 5/10/2006 Total NA NA NA 150 <2.0U 150 <2.0U NA NA NA NA NA NA | NA NA NA

051006GWMST093-0-F | 5/10/2006 | Dissolved 3.4 NA 4.9 109 <2.0U 109 <2.0U 129 0.3UJ| <0.02U NA <5.0U| 112 | NA 1.5UJ 25U
050907SWMST093-0-U | 5/9/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA 166 | NA NA NA
050907SWMST093-0-F | 5/9/2007 | Dissolved 4.6 NA 6.8 NA NA NA NA NA NA NA NA NA NA | NA NA NA
051508GWMST093-0-U | 5/15/2008 Total NA NA NA NA NA NA NA 87 NA NA 0.12 NA 140 | NA NA NA
051508GWMST093-0-F | 5/15/2008 | Dissolved 6.8 0.2J 12.7 NA NA NA NA NA NA NA NA NA NA | NA NA NA
0905SWMST093-U 5/6/2009 Total NA NA NA NA NA NA NA 145 NA NA NA NA NA | NA NA NA
0905SWMST093-F 5/6/2009 | Dissolved | 4.86 NA 6.15 NA NA NA NA 128 NA NA 0.08 J- NA 160 J-| NA NA NA
1005SWMST093-U 5/13/2010 Total NA NA NA NA NA NA NA 62.1 NA NA NA NA NA | NA NA NA
1005SWMST093-F 5/13/2010 | Dissolved | 7.12 NA 10.7 NA NA NA NA 131;131 NA NA NA NA NA | NA NA NA




TABLE 2-4
SURFACE WATER BACKGROUND DATA

P4 RI/FS
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Metals (mg/l)

Location Field Sample Date Total/
Identification Identification Collected | Dissolved |Aluminum| Antimony | Arsenic [ Barium [Beryllium| Boron | Cadmium |Calcium| Chromium | Cobalt | Copper| Iron Lead
Screening Level*
0.087° 0.03" 0.15° 0.003° | 0.0006" | 0.0016” | 0.0006° | NE 0.011°%¢ [ 0.003" | 0.011°"| 0.158" | 0.0025°°

MST101 051804SWMST101-0-U | 5/18/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051804SWMST101-0-F | 5/18/2004 | Dissolved NA NA NA NA NA NA NA 75.2 J-K NA NA NA NA NA
051106SWMST101-0-U | 5/11/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051106SWMST101-0-F | 5/11/2006 | Dissolved | <0.03 UK [<0.0004 UK| <0.0005 UK | 0.076 K |<0.002 UK| NA <0.0001 UK]| 60.1 K | 0.0002 JK |<0.01 UK]|<0.01 UK]<0.02 UK|<0.0001 UK
050607SWMST101-0-U | 5/6/2007 Total 0.53 K NA NA NA NA NA NA NA NA NA NA NA NA
050607SWMST101-0-F 5/6/2007 | Dissolved NA NA NA NA NA NA <0.0001 UK| 70.2 K | <0.0001 UK NA NA NA NA
091507GWMST101-0-U | 9/15/2007 Total 0.1 J+K [<0.0004 UK| <0.0005 UK | 0.081 K [<0.002 UK| 0.02 JK |<0.0001 UK]| 70.3 K | <0.0001 UK [<0.01 UK]|<0.01 UK| 0.15 K [<0.0001 UK
091507GWMST101-0-F | 9/15/2007 | Dissolved | <0.03 UK [<0.0004 UK| <0.0005 UK | 0.085 K |<0.002 UK| 0.02 JK [<0.0001 UK| 72.1 K | <0.0001 UK [<0.01 UK]|<0.01 UK|<0.02 UK|<0.0001 UK
051108SWMST101-0-U | 5/11/2008 Total 1.1 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051108SWMST101-0-F | 5/11/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 65.6 K | <0.0001 UK NA NA NA NA
091908SWMST101-0-U | 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST101-0-F | 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.0001254 63.9 0.00393 J+ NA NA <0.025 U NA

MST235 052004SWMST235-0-U | 5/20/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052004SWMST235-0-F | 5/20/2004 | Dissolved NA NA NA NA NA NA <0.0002 UK| 36.2 K NA NA NA NA NA
050706SWMST235-0-U | 5/7/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
050706SWMST235-0-F | 5/7/2006 | Dissolved | 0.12 JK |<0.0004 UK| 0.0011 JK | 0.053 K |<0.002 UK! NA <0.0001 UK| 31.1 K | 0.0006 K |<0.01 UK]|<0.01 UK| 0.04 JK | 0.0003 UK
051007SWMST235-0-U | 5/10/2007 Total 0.3 K NA NA NA NA NA NA NA NA NA NA NA NA
051007SWMST235-0-F | 5/10/2007 | Dissolved NA NA NA NA NA NA <0.0001 UJK 52.1 K [ <0.0001 UK NA NA NA NA
091207GWMST235-0-U | 9/12/2007 Total 0.11 JK [<0.0004 UK| 0.0008 UK | 0.047 K [<0.002 UK| 0.02 JK |<0.0001 UK]| 38.9 K | <0.0005 UK [<0.01 UK]|<0.01 UK] 0.1 K |0.0001 UK
091207GWMST235-0-F | 9/12/2007 | Dissolved | <0.03 UK [<0.0004 UJK 0.0008 JK | 0.047 K |<0.002 UK| 0.02 JK [<0.0001 UK| 43.2 K | <0.0001 UK [<0.01 UK]|<0.01 UK|<0.02 UK|<0.0001 UK
051008SWMST235-0-U | 5/10/2008 Total 1.87 K NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST235-0-F | 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 28.4 K | <0.0001 UK NA NA NA NA
092008SWMST235-0-U | 9/20/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
092008SWMST235-0-F | 9/20/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.000125 4 39.6 0.00257 NA NA <0.025 U NA

MST236 051804SWMST236-0-U | 5/18/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051804SWMST236-0-F | 5/18/2004 | Dissolved NA NA NA NA NA NA <0.0001 UK| 53.6 K | 0.0003 JK NA NA NA NA
051106SWMST236-0-U | 5/11/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051106SWMST236-0-F | 5/11/2006 | Dissolved | <0.03 UK |<0.0004 UK| <0.0005 UK | 0.02 K |<0.002 UK NA <0.0001 UK] 50.3 K | 0.0003 UK |<0.01 UK]|<0.01 UK]<0.02 UK| 0.0002 JK
050407SWMST236-0-U | 5/4/2007 Total 0.04 JK NA NA NA NA NA NA NA NA NA NA NA NA
050407SWMST?236-0-F 5/4/2007 | Dissolved NA NA NA NA NA NA <0.0001 UK| 51.7 K | <0.0001 UK NA NA NA NA
091407GWMST236-0-U | 9/14/2007 Total <0.03 UK |<0.0004 UK| <0.0005 UK | 0.02 K |<0.002 UK| 0.02 JK [<0.0001 UK| 50.1 K | 0.0007 J+K |<0.01 UK|<0.01 UK|<0.02 UK|<0.0001 UK
091407GWMST?236-0-F | 9/14/2007 | Dissolved | <0.03 UK [<0.0004 UK| <0.0005 UK | 0.021 K |<0.002 UK| <0.01 UK | <0.0001 UK| 51.5 K | <0.0001 UK [<0.01 UK]|<0.01 UK|<0.02 UK]|<0.0001 UK
051808SWMST236-0-U | 5/18/2008 Total 0.61 K NA NA NA NA NA NA NA NA NA NA NA NA
051808SWMST236-0-F | 5/18/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 53.1 K | <0.0001 UK NA NA NA NA
091808SWMST236-0-U | 9/18/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091808SWMST236-0-F | 9/18/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.0001254 50.4 0.000753 J NA NA <0.025 U NA




TABLE 2-4
SURFACE WATER BACKGROUND DATA
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Metals (mg/l
Location Field Sample Date Total/
Identification Identification Collected [ Dissolved [MagnesiumManganese| Mercury Molybdenun] Nickel |Potassium| Selenium | Silver |Sodium|{ Thallium | Uranium [ Vanadium Zinc
Screening Level*
NE 0.12° | 0.00077° | 0.034° 0.052°¢ NE 0.005°° [ 0.00036° | NE | 0.00003° | 0.142° 0.02° 0.12°¢

MST101 051804SWMST101-0-U | 5/18/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051804SWMST101-0-F [ 5/18/2004 | Dissolved | 14.5 J-K NA NA NA 0.0006 UJK | 0.3 J-K NA NA 3.9 J-K NA NA 0.00042 J-K NA
051106SWMST101-0-U | 5/11/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051106SWMST101-0-F | 5/11/2006 | Dissolved 11.1K 0.0359 K [<0.0002 U| <0.01 UK | <0.0006 UK| 0.8JK NA <0.01 UK [ 6.3 K | <0.0001 UK| 0.0006 K 0.0004 JK 0.002 JK
050607SWMST101-0-U | 5/6/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050607SWMST101-0-F [ 5/6/2007 | Dissolved 13.1 K NA NA NA 0.0022 JK 0.6 JK NA NA 6.7 K NA 0.0007 J+K| 0.0006 UK | <0.002 UK
091507GWMST101-0-U | 9/15/2007 Total 12.8 K 0.0555 K [<0.0002 U| <0.01 UK | 0.0011 JK 0.6 JK <0.001U | <0.01 UK | 7.0K | 0.0008 J+K |0.0006 J+K| 0.001 JK <0.002 UK
091507GWMST101-0-F [ 9/15/2007 | Dissolved 13 K 0.0484 K [<0.0002 U| <0.01 UK | 0.0016 JK 0.8 JK <0.001 U [<0.01 UJK| 7.1 K [ 0.0001 UK | 0.0006 K 0.0008 JK [ <0.002 UK
051108SWMST101-0-U | 5/11/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051108SWMST101-0-F [ 5/11/2008 | Dissolved 12.2 K NA NA NA 0.0016 JK 1.8 JK NA NA 6.4 K NA 0.0006 K 0.0006 JK | <0.002 UK
091908SWMST101-0-U | 9/19/2008 Total NA NA NA NA NA NA 0.000543 J NA NA NA NA NA NA
091908SWMST101-0-F | 9/19/2008 | Dissolved 11.7 0.0289 NA NA 0.00353 J 0.77J NA NA 6.89 NA NA <0.005 U <0.005 U

MST235 052004SWMST235-0-U | 5/20/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052004SWMST235-0-F [ 5/20/2004 | Dissolved 13.7 K NA NA NA 0.0005 JK 0.8 JK NA NA 119K NA NA 0.0022 K <0.004 UK
050706SWMST235-0-U | 5/7/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050706SWMST235-0-F [ 5/7/2006 | Dissolved 8.4 K 0.0202 K [<0.0002 U| <0.01 UK | 0.0008 JK 1.8K NA <0.01 UK | 7.0K | <0.0001 UK | 0.0002 UK| 0.0004 JK 0.003 JK
051007SWMST235-0-U | 5/10/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051007SWMST235-0-F [ 5/10/2007 | Dissolved 15.2 K NA NA NA 0.0011 JK 1.1 JK NA NA 124K NA 0.0007 JK | 0.0029 JK ]<0.002 UJK
091207GWMST235-0-U | 9/12/2007 Total 17.7 K 0.0042 K [<0.0002 U| <0.01 UK | 0.0008 JK 1.8 JK <0.001U | <0.01 UK | 17.7 K| 0.0008 J+K | 0.0011 K 0.0017 K <0.002 UK
091207GWMST235-0-F [ 9/12/2007 | Dissolved 19K 0.0026 JK [<0.0002 U| <0.01 UK | 0.0009 JK 2.1K <0.001 U | <0.01 UK | 19.1 K [ <0.0001 UK| 0.0011 K 0.0017 K <0.002 UK
051008SWMST235-0-U | 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST235-0-F [ 5/10/2008 | Dissolved 6.9 K NA NA NA 0.0014 JK 1.8 JK NA NA 5.9 K NA 0.0003 JK 0.0339 K 0.005 JK
092008SWMST235-0-U | 9/20/2008 Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
092008SWMST235-0-F | 9/20/2008 | Dissolved 17.3 0.00577 NA NA 0.00169 J 2.07 NA NA 18.4 NA NA <0.005 U <0.005 U

MST236 051804SWMST236-0-U | 5/18/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051804SWMST236-0-F [ 5/18/2004 | Dissolved 12.1 K NA NA NA <0.0002 UK| 0.4 JK <0.001 U NA 27K NA NA 0.00023 UK 0.014 K
051106SWMST236-0-U | 5/11/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051106SWMST236-0-F [ 5/11/2006 | Dissolved 12.1K 0.0021 JK |<0.0002 U| <0.01 UK [ <0.0006 UK| 0.5JK NA <0.01 UJK| 2.5K | 0.0001 JK | 0.0003 JK | <0.0002 UK | <0.002 UK
050407SWMST236-0-U | 5/4/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050407SWMST236-0-F [ 5/4/2007 | Dissolved 12 K NA NA NA 0.0016 JK 0.7 JK NA NA 27K NA 0.0003 UK | 0.0004 UK 0.004 JK
091407GWMST236-0-U | 9/14/2007 Total 11.4 K 0.0015 JK |<0.0002 U| <0.01 UK | 0.0007 JK 0.4 JK <0.001 U | <0.01 UK | 2.7 K | <0.0001 UK| 0.0003 UK | 0.0004 JK 0.006 JK
091407GWMST236-0-F [ 9/14/2007 | Dissolved 115K 0.0006 JK [<0.0002 U| <0.01 UK | 0.0011 JK 0.5 JK <0.001 U | <0.01 UJK| 2.7 K [ 0.0002 UK | 0.0003 JK [ 0.0004 JK [ <0.002 UK
051808SWMST236-0-U | 5/18/2008 Total NA NA NA NA NA NA <0.001 UJ NA NA NA NA NA NA
051808SWMST236-0-F [ 5/18/2008 | Dissolved 12.2 K NA NA NA 0.0016 JK 0.8 JK NA NA 2.6 K NA 0.0002 JK' | <0.0002 UK | 0.003 JK
091808SWMST236-0-U | 9/18/2008 Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
091808SWMST236-0-F | 9/18/2008 | Dissolved 11.3 0.00278 J+ NA NA 0.0016 J 0.377J NA NA 2.5 NA NA <0.005 U <0.005 U




TABLE 2-4
SURFACE WATER BACKGROUND DATA
P4 RI/FS
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Anions (mg/l) Chemistry Parameters (mg/l) Radionuclidies (pCi/l)

Location Field Sample Date Total/ Alkalinity, [ Alkalinity, [ Alkalinity, [ Alkalinity, Nitrogen, Gross Gross

Identification Identification Collected | Dissolved |Chloride|Fluoride|Sulfate] Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3|Phosphorus| TSS | TDS [TOC| Alpha Beta
Screening Level*

NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE
MST101 051804SWMST101-0-U | 5/18/2004 Total NA NA NA 216 <2.0U 216 <2.0U NA NA NA NA NA NA NA NA NA
051804SWMST101-0-F [ 5/18/2004 | Dissolved 8.3 NA 194 205 <2.0U 194 11J NA 0.1J NA NA <5.0U| NA NA NA NA
051106SWMST101-0-U | 5/11/2006 Total NA NA NA 215 <2.0U 206 9.0J NA NA NA NA NA NA NA NA NA
051106SWMST101-0-F | 5/11/2006 | Dissolved 5.7 NA 13.5 221 <2.0U 208 14 NA <0.1U| 0.173- NA <5.0U| NA NA -0.39 U 1U
050607SWMST101-0-U | 5/6/2007 Total NA NA NA 181 20U 178 3.0J NA NA NA NA NA NA NA NA NA
050607SWMST101-0-F [ 5/6/2007 | Dissolved 6.9 NA 16.6 NA NA NA NA NA NA NA NA 5.0 262 | NA NA NA
091507GWMST101-0-U | 9/15/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
091507GWMST101-0-F [ 9/15/2007 | Dissolved 7.6 0.1J 12.8 NA NA NA NA 196 NA NA NA NA 220 | NA NA NA
051108SWMST101-0-U | 5/11/2008 Total NA NA NA NA NA NA NA 229 NA NA NA NA NA NA NA NA
051108SWMST101-0-F [ 5/11/2008 | Dissolved 6.4 NA 16.9 NA NA NA NA 234 NA NA 0.03 UJ NA 220 J-| NA NA NA
091908SWMST101-0-U | 9/19/2008 Total NA NA NA NA NA NA NA 214 NA NA NA NA NA NA NA NA
091908SWMST101-0-F | 9/19/2008 | Dissolved 7.82 NA 12.1 216 NA NA NA 208 NA NA NA NA NA NA NA NA
MST235 052004SWMST235-0-U | 5/20/2004 Total NA NA NA 122 <2.0U 112 10J NA NA NA NA NA NA NA NA NA
052004SWMST235-0-F [ 5/20/2004 | Dissolved 12.6 NA 25.3 146 <2.0U 146 <2.0U NA 0.7 NA NA 18J NA NA NA NA
050706SWMST235-0-U | 5/7/2006 Total NA NA NA 160 <2.0U 154 6.0J NA NA NA NA NA NA NA NA NA

050706 SWMST235-0-F [ 5/7/2006 | Dissolved 4.1 NA 2.3J 137 <2.0U 128 10J NA 0.1J-| <0.02U NA <5.0U| NA NA 3U 29U
051007SWMST235-0-U | 5/10/2007 Total NA NA NA 85 <2.0U 85 <2.0U NA NA NA NA NA NA NA NA NA
051007SWMST235-0-F [ 5/10/2007 | Dissolved | 13 J- NA |31.4J- NA NA NA NA NA NA NA NA 3.0J [ 254 | NA NA NA
091207GWMST235-0-U | 9/12/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
091207GWMST235-0-F [ 9/12/2007 | Dissolved 22.3 0.3J 47.4 NA NA NA NA 112 NA NA NA NA 140 | NA NA NA
051008SWMST235-0-U | 5/10/2008 Total NA NA NA NA NA NA NA 193 NA NA NA NA NA NA NA NA
051008SWMST235-0-F [ 5/10/2008 | Dissolved 5.6 NA 13 NA NA NA NA 186 NA NA NA NA [230J-| NA NA NA
092008SWMST235-0-U | 9/20/2008 Total NA NA NA NA NA NA NA 99 NA NA NA NA NA NA NA NA
092008SWMST235-0-F | 9/20/2008 | Dissolved 21.4 NA 42 150 NA NA NA 170 NA NA NA NA NA NA NA NA
MST236 051804SWMST236-0-U | 5/18/2004 Total NA NA NA 120 <2.0U 120 <2.0U NA NA NA NA NA NA NA NA NA
051804SWMST236-0-F | 5/18/2004 | Dissolved | 0.6J NA 3.8 188 <2.0U 181 7.0J NA <0.1U NA NA 6.0J NA NA NA NA
051106SWMST236-0-U | 5/11/2006 Total NA NA NA 172 <2.0U 171 <2.0U NA NA NA NA NA NA NA NA NA

051106SWMST236-0-F | 5/11/2006 | Dissolved | 0.9J NA 7.5 173 <2.0U 166 8.0J NA <0.1U[ 0.08 J- NA <5.0U| NA NA 3.1U 0.2U
050407SWMST236-0-U | 5/4/2007 Total NA NA NA 166 <2.0U 159 7.0J NA NA NA NA NA NA NA NA NA
050407SWMST236-0-F [ 5/4/2007 | Dissolved 1J NA 8.2 NA NA NA NA NA NA NA NA <2.5U| 182 | NA NA NA
091407GWMST236-0-U | 9/14/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
091407GWMST236-0-F | 9/14/2007 | Dissolved | 1.1J 0.1J 7.5 NA NA NA NA 175 NA NA NA NA 190 | NA NA NA
051808SWMST236-0-U | 5/18/2008 Total NA NA NA NA NA NA NA 179 NA NA NA NA NA NA NA NA
051808SWMST236-0-F | 5/18/2008 | Dissolved | 1.3J NA 7.2J- NA NA NA NA 176 NA NA 0.03 UJ NA 160 J-| NA NA NA
091808SWMST236-0-U | 9/18/2008 Total NA NA NA NA NA NA NA 183 NA NA NA NA NA NA NA NA
091808SWMST236-0-F | 9/18/2008 | Dissolved 3.06 NA 31.5 186 J+ NA NA NA 172 NA NA NA NA NA NA NA NA




TABLE 2-4
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Metals (mg/l)

Location Field Sample Date Total/
Identification Identification Collected | Dissolved |Aluminum| Antimony | Arsenic [ Barium [Beryllium| Boron | Cadmium |Calcium| Chromium | Cobalt | Copper| Iron Lead
Screening Level*
0.087° 0.03" 0.15° 0.003° | 0.0006" | 0.0016” | 0.0006° | NE 0.011°%¢ [ 0.003" | 0.011°"| 0.158" | 0.0025°°

MST237 051804SWMST237-0-U | 5/18/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051804SWMST237-0-F | 5/18/2004 | Dissolved NA NA NA NA NA NA <0.0001 UK| 55.4 K NA NA NA NA NA
051106SWMST237-0-U | 5/11/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051106SWMST237-0-F | 5/11/2006 | Dissolved | 0.04 JK |<0.0004 UK| <0.0005 UK | 0.024 K |<0.002 UK! NA <0.0001 UK]| 47.6 K | 0.0003 JK |<0.01 UK]|<0.01 UK]<0.02 UK|<0.0001 UK
050407SWMST237-0-U | 5/4/2007 Total 0.4 K NA NA NA NA NA NA NA NA NA NA NA NA
050407SWMST237-0-F 5/4/2007 | Dissolved NA NA NA NA NA NA <0.0001 UK| 53 K |<0.0001 UK NA NA NA NA
051808SWMST237-1-U | 5/18/2008 Total 0.71 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051808SWMST237-1-F | 5/18/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 50.4 K | <0.0001 UK NA NA NA NA
051808SWMST237-2-U | 5/18/2008 Total 0.91 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051808SWMST237-2-F | 5/18/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 50K [<0.0001 UK NA NA NA NA
051808SWMST237-3-U | 5/18/2008 Total 0.62 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051808SWMST237-3-F | 5/18/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK] 49.8 K | <0.0001 UK NA NA NA NA
051808SWMST237-avg-{ 5/18/2008 Total 0.747 J+K NA NA NA NA NA NA NA NA NA NA NA NA
051808SWMST237-avg-H 5/18/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 50.1 K | <0.0001 UK NA NA NA NA
091808SWMST237-0-U | 9/18/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091808SWMST237-0-F | 9/18/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.000125 Y 53.4 | 0.00206 J+ NA NA |<0.025 U NA

MST254 052004SWMST254-1-U | 5/20/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052004SWMST254-1-F | 5/20/2004 | Dissolved NA NA NA NA NA NA <0.0002 UK| 44.4 K NA NA NA NA NA
052004SWMST254-2-U | 5/20/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052004SWMST254-2-F | 5/20/2004 | Dissolved NA NA NA NA NA NA <0.0001 UK]| 44.4 K NA NA NA NA NA
052004SWMST254-3-F | 5/20/2004 | Dissolved NA NA NA NA NA NA <0.0001 UJK 43.1 K NA NA NA NA NA
052004SWMST254-avg-{| 5/20/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052004SWMST254-avg-H 5/20/2004 | Dissolved NA NA NA NA NA NA <0.0002 UJK 44 K NA NA NA NA NA
050506SWMST254-0-U | 5/5/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
050506SWMST254-0-F 5/5/2006 | Dissolved | 0.41 K |<0.0004 UK| 0.0005 JK | 0.035 K |<0.002 UK NA 0.0001 JK | 27.6 K | 0.0006 K |<0.01 UK|<0.01 UK|] 0.25K [ 0.0006 K
051407SWMST254-0-U | 5/14/2007 Total 0.09 UK NA NA NA NA NA NA NA NA NA NA NA NA
051407SWMST254-0-F | 5/14/2007 | Dissolved NA NA NA NA NA NA <0.0001 UJK 54.4 J-K[<0.0001 UJK NA NA NA NA
091207GWMST254-0-U | 9/12/2007 Total 0.09 JK [<0.0004 UK| 0.0026 K | 0.029 K [<0.002 UK| 0.02 JK |<0.0001 UK]| 19.7 K | 0.0003 UK [<0.01 UK]|<0.01 UK] 0.17 K |0.0001 UK
091207GWMST254-0-F | 9/12/2007 | Dissolved | <0.03 UK [<0.0004 UJK 0.0029 K | 0.027 K |<0.002 UK| 0.02 JK |<0.0001 UK]| 18.7 K | <0.0001 UK |<0.01 UK|<0.01 UK| 0.09 K |0.0001 UK
051008SWMST254-0-U | 5/10/2008 Total 0.2 JK NA NA NA NA NA NA NA NA NA NA NA NA
051008SWMST254-0-F | 5/10/2008 | Dissolved NA NA NA NA NA NA <0.0001 UK| 29.8 K | <0.0001 UK NA NA NA NA
091908SWMST254-0-U | 9/19/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
091908SWMST254-0-F | 9/19/2008 | Dissolved | <0.05 U NA NA NA NA NA <0.000125U 16.8 0.00107 J NA NA <0.025 U NA

MST277 052204SWMST277-1-U | 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST277-1-F | 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0005 UK| 93.5 K | <0.0005 UK NA NA NA NA
052204SWMST277-2-U | 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST277-2-F | 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0005 UK| 93 K | <0.0005 UK NA NA NA NA
052204SWMST277-3-U | 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST277-3-F | 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0005 UK| 93.1 K | <0.0005 UK NA NA NA NA
052204SWMST277-avg-\| 5/22/2004 Total NA NA NA NA NA NA NA NA NA NA NA NA NA
052204SWMST277-avg-H 5/22/2004 | Dissolved NA NA NA NA NA NA <0.0005 UK| 93.2 K | <0.0005 UK NA NA NA NA
051006GWMST277-0-U | 5/10/2006 Total NA NA NA NA NA NA <0.0001 UK|] NA 0.0004 UK NA NA NA NA
051006GWMST277-0-F | 5/10/2006 | Dissolved | <0.03 UK | 0.0008 JK | 0.0028 UK | 0.08 K |<0.002 UK NA <0.0001 UK]| 66.3 K | 0.0002 JK |<0.01 UK]|<0.01 UK]<0.02 UK|<0.0001 UK
051407SWMST277-0-U | 5/14/2007 Total <0.03 UK NA NA NA NA NA NA NA NA NA NA NA NA
051407SWMST277-0-F | 5/14/2007 | Dissolved NA NA NA NA NA NA <0.0001 UJK91.3 J-K[<0.0001 UJK NA NA NA NA
051508GWMST277-0-U | 5/15/2008 Total 0.05 UJK [<0.0004 UK| 0.0028 J+K | 0.049 K |<0.002 UK| 0.02 J+K |<0.0001 UK]| 62.3 K | <0.0001 UK [<0.01 UK]|<0.01 UK|] 0.26 K | 0.0001 UK
051508GWMST277-0-F | 5/15/2008 | Dissolved | <0.03 UK [ 0.0004 UK [ 0.0028 K | 0.047 K |<0.002 UK| <0.01 UK | 0.0001 JK | 58.2 K | <0.0001 UK [<0.01 UK|<0.01 UK| 0.14 K |<0.0001 UK




TABLE 2-4
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P4 RI/FS
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Metals (mg/l
Location Field Sample Date Total/
Identification Identification Collected [ Dissolved [MagnesiumManganese| Mercury Molybdenun] Nickel |Potassium| Selenium | Silver |Sodium|{ Thallium | Uranium [ Vanadium Zinc
Screening Level*
NE 0.12° | 0.00077° | 0.034° 0.052°¢ NE 0.005°° [ 0.00036° | NE | 0.00003° | 0.142° 0.02° 0.12°¢

MST237 051804SWMST237-0-U | 5/18/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051804SWMST237-0-F [ 5/18/2004 | Dissolved 125K NA NA NA 0.0002 UK 0.6 JK NA NA 3.7K NA NA 0.00034 J+K | 0.014 K
051106SWMST237-0-U | 5/11/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051106SWMST237-0-F [ 5/11/2006 | Dissolved 111K 0.0133 K |<0.0002 U| <0.01 UK [<0.0006 UK| 0.7 JK NA <0.01 UK | 3.4 K | <0.0001 UK | 0.0003 JK | 0.0003 JK 0.005 JK
050407SWMST237-0-U | 5/4/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050407SWMST237-0-F [ 5/4/2007 | Dissolved 125K NA NA NA 0.0017 JK 0.7 JK NA NA 3.6 K NA 0.0004 UK | 0.0005 UK | <0.002 UK
051808SWMST237-1-U | 5/18/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051808SWMST237-1-F [ 5/18/2008 | Dissolved 11.7 K NA NA NA 0.0012 JK 0.8 JK NA NA 3.6 K NA 0.0004 JK | 0.0009 UK 0.014 K
051808SWMST237-2-U | 5/18/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051808SWMST237-2-F | 5/18/2008 | Dissolved 11.6 K NA NA NA 0.0011 JK 0.7 JK NA NA 3.6 K NA 0.0004 JK | 0.0009 UK 0.008 JK

MST237 051808SWMST237-3-U [ 5/18/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051808SWMST237-3-F | 5/18/2008 | Dissolved 11.6 K NA NA NA 0.0012 JK 0.8 JK NA NA 35K NA 0.0004 JK' | 0.0008 UK 0.006 JK
051808SWMST237-avg-{ 5/18/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051808SWMST237-avg-H 5/18/2008 | Dissolved 116 K NA NA NA 0.00117 JK | 0.767 JK NA NA 3.57K NA 0.0004 JK | <0.0002 UK |0.00933 JK
091808SWMST237-0-U | 9/18/2008 Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
091808SWMST237-0-F [ 9/18/2008 | Dissolved 11 0.0176 NA NA 0.00221J | 0.601J NA NA 3.81 NA NA <0.005 U <0.005 U

MST254 052004SWMST254-1-U | 5/20/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052004SWMST254-1-F | 5/20/2004 | Dissolved 8.3 K NA NA NA 0.0006 JK 2.2K NA NA 4.2 K NA NA 0.0005 J+K | <0.004 UK
052004SWMST254-2-U | 5/20/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052004SWMST254-2-F | 5/20/2004 | Dissolved 8.4 K NA NA NA 0.0005 JK 2.3K NA NA 4.2 K NA NA 0.00059 K | <0.002 UK
052004SWMST254-3-F [ 5/20/2004 | Dissolved 8.1 K NA NA NA 0.0013 JK 2.1K NA NA 4.1 K NA NA 0.00055 JK |<0.002 UJK]
052004SWMST254-avg-{ 5/20/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052004SWMST254-avg-H 5/20/2004 | Dissolved 8.27 K NA NA NA 0.0008 JK 22K NA NA 4.17 K NA NA 0.000547 J+K]<0.004 UJK
050506SWMST254-0-U | 5/5/2006 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
050506SWMST254-0-F [ 5/5/2006 | Dissolved 5.6 K 0.0377 K [<0.0002 U| <0.01 UK | 0.0008 JK 2.1K NA <0.01 UJK| 3.3K | 0.0001 JK | 0.0002 JK | <0.0002 UK | 0.008 JK
051407SWMST254-0-U | 5/14/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051407SWMST254-0-F [ 5/14/2007 | Dissolved 11.5K NA NA NA 0.0018 JK 1.6 JK NA NA 5.4 K NA 0.0012 JK | 0.0015 JK 0.062 JK
091207GWMST254-0-U | 9/12/2007 Total 9.3K 0.0499 K [<0.0002 U| <0.01 UK | 0.0009 JK 0.8 JK <0.001 U | <0.01 UK | 8.2 K | <0.0001 UK| 0.0005 K 0.0017 K 0.01 K
091207GWMST254-0-F [ 9/12/2007 | Dissolved 9.0 K 0.0382 K [<0.0002 U| <0.01 UK | 0.0009 JK 0.8 JK <0.001 U | <0.01 UK | 7.9K [<0.0001 UK| 0.0005 K 0.0018 K 0.009 JK
051008SWMST254-0-U | 5/10/2008 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051008SWMST254-0-F [ 5/10/2008 | Dissolved 6.6 K NA NA NA 0.0012 JK 2.1K NA NA 4.1 K NA 0.0002 JK | 0.0007 JK 0.015 K
091908SWMST254-0-U | 9/19/2008 Total NA NA NA NA NA NA 0.000628 J NA NA NA NA NA NA
091908SWMST254-0-F | 9/19/2008 | Dissolved 10.2 0.0239 NA NA 0.00154 J 1.02 NA NA 5.93 NA NA <0.005 U <0.005 U

MST277 052204SWMST277-1-U | 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST277-1-F [ 5/22/2004 | Dissolved 8.8 K NA NA NA 0.001 JK 9.1K <0.001 U NA 6.9 K NA NA 0.0004 UK | <0.01 UK
052204SWMST277-2-U | 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST277-2-F | 5/22/2004 | Dissolved 8.8 K NA NA NA 0.002 JK 9.0K <0.001 U NA 6.9 K NA NA 0.0004 UK | <0.01 UK
052204SWMST277-3-U | 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST277-3-F | 5/22/2004 | Dissolved 8.9 K NA NA NA 0.001 JK 9.1K <0.001 U NA 7.1K NA NA <0.0003 UK | <0.01 UK
052204SWMST277-avg-{ 5/22/2004 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
052204SWMST277-avg-H 5/22/2004 | Dissolved 8.83 K NA NA NA 0.00133JK | 9.07 K <0.001 U NA 6.97 K NA NA <0.0003 UK | <0.01 UK
051006GWMST277-0-U | 5/10/2006 Total NA NA NA NA 0.0008 JK NA <0.001 U NA NA NA NA 0.0039 K 0.003 JK
051006GWMST277-0-F [ 5/10/2006 | Dissolved 7.3K 0.0077 K [<0.0002 U| <0.01 UK | 0.0007 JK 2.3K <0.001 U | <0.01 UK | 5.3 K [<0.0001 UK| 0.0004 JK 0.0037 K 0.005 JK
051407SWMST277-0-U | 5/14/2007 Total NA NA NA NA NA NA <0.001 U NA NA NA NA NA NA
051407SWMST277-0-F [ 5/14/2007 | Dissolved 8.8 K NA NA NA 0.0016 JK 4.4 K NA NA 7.4 K NA 0.0009 JK | <0.0002 UJK | 0.004 JK
051508GWMST277-0-U | 5/15/2008 Total 5.1K 0.196 J-K [<0.0002 U| <0.01 UK | 0.0015 JK 4.9 K <0.001 U | <0.01 UK | 5.0K | <0.0001 UK| 0.0004 JK | 0.0006 JK 0.005 JK
051508GWMST277-0-F | 5/15/2008 | Dissolved 49K 0.164 K [<0.0002 U| <0.01 UK 0.0033 K 4.6 K <0.001U | <0.01 UK | 4.9K | <0.0001 UK| 0.0005 K 0.0008 UK 0.011 K
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Anions (mg/l)

Chemistry Parameters (m

m

Radionuclidies (pCi/l)

Location Field Sample Date Total/ Alkalinity, [ Alkalinity, [ Alkalinity, [ Alkalinity, Nitrogen, Gross Gross

Identification Identification Collected | Dissolved|Chloride|Fluoride|Sulfate] Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3|Phosphorus| TSS | TDS [TOC| Alpha Beta
Screening Level*

NE NE NE NE NE NE NE NE NE NE NE NE NE | NE NE NE
MST237 051804SWMST237-0-U | 5/18/2004 Total NA NA NA 159 <2.0U 159 <2.0U NA NA NA NA NA NA | NA NA NA
051804SWMST237-0-F | 5/18/2004 | Dissolved | 1.4J NA 11.9 171 <2.0U 165 6.0J NA 0.1J NA NA 10J NA | NA NA NA
051106SWMST237-0-U | 5/11/2006 Total NA NA NA 175 <2.0U 163 12 ] NA NA NA NA NA NA | NA NA NA
051106SWMST237-0-F | 5/11/2006 | Dissolved | 1.3J NA 10.9 157 <2.0U 149 8.0J NA NA NA NA NA NA | NA NA NA
050407SWMST237-0-U | 5/4/2007 Total NA NA NA 158 <2.0U 149 9.0J NA NA NA NA NA NA | NA NA NA
050407SWMST237-0-F | 5/4/2007 | Dissolved] 1.6J NA 14.1 158 <2.0U 149 8.67 J NA NA NA NA NA NA | NA NA NA
051808SWMST237-1-U | 5/18/2008 Total NA NA NA 159 <2.0U 150 9.0J NA NA NA NA NA NA | NA NA NA
051808SWMST237-1-F | 5/18/2008 | Dissolved | 1.8J NA 14.1 NA NA NA NA 184 NA NA NA NA NA | NA NA NA
051808SWMST237-2-U | 5/18/2008 Total NA NA NA NA NA NA NA NA NA NA NA <25U| 178 | NA NA NA
051808SWMST237-2-F | 5/18/2008 | Dissolved | 1.8J NA 13.9 NA NA NA NA 173 NA NA NA NA NA | NA NA NA
MST237 051808SWMST237-3-U | 5/18/2008 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
051808SWMST237-3-F | 5/18/2008 | Dissolved | 1.7 J NA 13.9 NA NA NA NA 172 NA NA NA NA NA | NA NA NA
051808SWMST237-avg-{ 5/18/2008 Total NA NA NA NA NA NA NA 165 NA NA NA NA 170 | NA NA NA
051808SWMST237-avg-H 5/18/2008 | Dissolved | 1.77 J NA 14 NA NA NA NA 173 NA NA NA NA NA | NA NA NA
091808SWMST237-0-U | 9/18/2008 Total NA NA NA NA NA NA NA 174 NA NA NA NA NA | NA NA NA
091808SWMST237-0-F | 9/18/2008 | Dissolved | 1.84 NA 13.6 165 NA NA NA 179 NA NA NA NA NA | NA NA NA
MST254 052004SWMST254-1-U | 5/20/2004 Total NA NA NA 138 <2.0U 138 <2.0U NA NA NA NA NA NA | NA NA NA
052004SWMST254-1-F | 5/20/2004 | Dissolved 3.7 NA 6.1 132 <2.0U 132 <2.0U NA 0.51J NA NA <5.0U[ NA | NA NA NA
052004SWMST254-2-U | 5/20/2004 Total NA NA NA 137 <2.0U 137 <2.0U NA NA NA NA NA NA | NA NA NA
052004SWMST254-2-F | 5/20/2004 | Dissolved 3.7 NA 6.2 173 J- NA 167 J- 6.0 J- NA NA NA NA NA NA | NA NA NA

052004SWMST254-3-F | 5/20/2004 | Dissolved 3.7 NA 6.2 88 <2.0U 53 35 NA 1.1J-| <0.02U NA <5.0U| NA | NA 1.4U 14U
052004SWMST254-avg-{| 5/20/2004 Total NA NA NA 141 <2.0U 141 <2.0U NA NA NA NA NA NA | NA NA NA
052004SWMST254-avg-H 5/20/2004 | Dissolved 3.7 NA 6.17 93 <2.0U 93 <2.0U NA NA NA NA NA NA | NA NA NA
050506SWMST254-0-U | 5/5/2006 Total NA NA NA NA NA NA NA NA NA NA NA <25U| 412 | NA NA NA
050506SWMST254-0-F | 5/5/2006 | Dissolved] 2.4J NA 2.81J NA NA NA NA NA NA NA NA NA NA | NA NA NA
051407SWMST254-0-U | 5/14/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
051407SWMST254-0-F | 5/14/2007 | Dissolved | 4.4 J- NA 6.3 J- NA NA NA NA NA NA NA NA NA NA | NA NA NA
091207GWMST254-0-U | 9/12/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
091207GWMST254-0-F | 9/12/2007 | Dissolved 5.4 0.3J | 25U NA NA NA NA 92 NA NA NA NA 130 | NA NA NA
051008SWMST254-0-U | 5/10/2008 Total NA NA NA NA NA NA NA 183 NA NA NA NA NA | NA NA NA
051008SWMST254-0-F | 5/10/2008 | Dissolved 4.1 NA |5.1J+ NA NA NA NA 84 NA NA 0.05 J- NA 120 J-| NA NA NA
091908SWMST254-0-U | 9/19/2008 Total NA NA NA NA NA NA NA 102 NA NA NA NA NA | NA NA NA
091908SWMST254-0-F | 9/19/2008 | Dissolved | 4.19 NA 2.25 85.1 NA NA NA 84.1 NA NA NA NA NA | NA NA NA
MST277 052204SWMST277-1-U | 5/22/2004 Total NA NA NA 285 <2.0U 251 34 NA NA NA NA NA NA | NA NA NA
052204SWMST277-1-F | 5/22/2004 | Dissolved 45 NA 3.5 232 <2.0U 232 <2.0U NA 0.5J 0.08 J NA <5.0U| NA | 8.0 NA NA
052204SWMST277-2-U | 5/22/2004 Total NA NA NA 290 <2.0U 256 34 NA NA NA NA NA NA | NA NA NA
052204SWMST277-2-F | 5/22/2004 | Dissolved 4.4 NA 3.6 NA NA NA NA NA NA NA NA NA NA | NA NA NA
052204SWMST277-3-U | 5/22/2004 Total NA NA NA 287 <2.0U 249 37 NA NA NA NA NA NA | NA NA NA
052204SWMST277-3-F | 5/22/2004 | Dissolved 45 NA 3.7 247 J- NA 247 J- NA NA NA NA NA NA NA | NA NA NA
052204SWMST277-avg-{| 5/22/2004 Total NA NA NA 277 <2.0U 247 31 NA NA NA NA NA NA | NA NA NA

052204SWMST277-avg-H 5/22/2004 | Dissolved | 4.47 NA 3.6 150 <2.0U 150 <2.0U 177 1.0 <0.02 U NA <5.0U| NA | NA 3.4U 6.9 U
051006GWMST277-0-U | 5/10/2006 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
051006GWMST277-0-F | 5/10/2006 | Dissolved | 2.7 J NA 18 NA NA NA NA NA NA NA NA NA NA | NA NA NA
051407SWMST277-0-U | 5/14/2007 Total NA NA NA NA NA NA NA NA NA NA NA NA NA | NA NA NA
051407SWMST277-0-F | 5/14/2007 | Dissolved | 3.7 J- NA [19.5J- NA NA NA NA 196 NA NA 0.11 NA 240 | NA NA NA
051508GWMST277-0-U | 5/15/2008 Total NA NA NA NA NA NA NA 264 NA NA NA NA NA | NA NA NA
051508GWMST277-0-F | 5/15/2008 | Dissolved | 2.6 J 0.13J 19.7 NA NA NA NA 166 NA NA 0.44 J- NA 240 J-| NA NA NA




TABLE 2-4

SURFACE WATER BACKGROUND DATA

P4 RI/FS
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Metals (mg/l)

Location Field Sample Date Total/
Identification Identification Collected | Dissolved |Aluminum| Antimony | Arsenic [ Barium [Beryllium| Boron | Cadmium |Calcium| Chromium | Cobalt | Copper| Iron Lead
Screening Level*
0.087° 0.03" 0.15° 0.003” | 0.0006° | 0.0016° | 0.0006°° | NE | 0.011°°° | 0.003° | 0.011°°| 0.158' | 0.0025°°
mg/l milligrams per liter. TKN Nitrogen, Kjeldahl, Total
Bold Bolded result indicates positively identified compound. TDS Total dissolved solids
Shaded|Indicates sample concentration is greater than the associated screening level. TSS Total suspeded solids
Shaded|Indicates method detection limit is greater than the associated screening level. TOC Total organic carbon
NE Not established <#U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
NA Not analyzed. #U The analyte was analyzed for and is considered not detected based on associated quality control data.
J Data are estimated due to associated quality control data. K Serial dilutions not performed for samples analyzed by this method (EPA 200.7; 200.8).
uJ Potential low bias, possible false negative. J- Data are estimated, potentially biased low, due to associated quality control data.
UK Analyte is considered not detected based on data validation. J+ Data are estimated, potentially biased high, due to associated quality control data.

Notes:

! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)
#National Recommended Water Quality Criteria (USEPA, 2009); Freshwater Standards for Chronic Criteria (CCC)
PChronic freshwater screening value in NOAA SQUuIRT (Buchman, 2008)
“State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); Chronic Criteria (CCC)
quuatic life criteria for these metals are expressed as function of total hardness.
CCriterion is expressed as total recoverable (unfiltered concentration)
fLowest Chronic Value (LCV) observed for fresh water daphnids. Source: ORNL, 1996
9Tier Il Secondary Chronic Value. Source: ORNL, 1996
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TABLE 2-5
RIPARIAN SOIL BACKGROUND DATA

P4 RI/FS
(Page 1 of 1)
Metals (mg/kQg) Chemistry Parameters
Location Field Sample Date TOC [Percent
Identification Identification Collected |JAntimony| Arsenic| Boron [Cadmium|Chromium| Cobalt |CopperfManganesg MercuryMolybdenunn| Nickel [Selenium|Silver|Thallium|Uranium[Vanadium| Zinc pH (%) | Solids
Screening Level
31 0.39 | 16000 70 120000 23 3100 1800 5.6 390 1500 390 390 5 230 390 23000] N/A N/A N/A
(MST048 SSMST048-0-C(5) 9/12/2004] NA NA NA 1.32 24.7J NA | 15.3 NA NA 028U [159J-] <05U | NA NA NA 28.3J- | 85 7.2 4.1 79.9
MSTO049 SSMST049-0-C(5) 9/12/2004 NA NA NA 1.39 25.4] NA 15.3 NA NA 0.45J+ [155J-] <0.5U NA NA NA 29.4 J- 77 7 4 79.4
MST093 SSMST093-0-C(6) 9/9/2004 NA NA NA 2.72 22.9 NA 21.1J NA NA 0.58 14.5 0.5 J- NA NA NA 30.4 107 5.9 9.3 82.5
1010-MST093A-RS-001-1 | 10/4/2010] 3.2 UJ 3.03 10.1 1.81 18.7 5.14 17.5 543 0.023 <0.5U 16 0.7J [0.164| 0.186 2.21 23.5 105 NA 5.6 91.9
1010-MST093A-RS-001-2 | 10/4/2010] 6.1 UJ 3.05 9.8J 1.99 18.3 5.01J 18 922 0.024 <0.5U 17.4 0.7J [0.155| 0.189 2.29 24.6 105 NA 5.31 92
1010-MST093A-RS-001-av| 10/4/2010] 4.65 UJ 3.04 | 9.95J 1.9 18.5 5.075J | 17.75 732.5 0.0235 <0.5U 16.7 0.7 0.16 | 0.1875 2.25 24.05 105 NA 5.455 91.95
1010-MST093B-RS-001 10/4/2010) 4.4 UJ 4.24 10 2.43 18.4 7.99J 18.2 1080 0.035 0.7J 19 1.0J ]0.158] 0.16 2.54 32.2 104 NA 7.54 88.2
1010-MST093A-RS-002-1 | 10/4/2010] 3.9 UJ 3.05 9.7J 3.63 17 4.58 J 17.6 337 0.046 <0.5U 18.9 1.4 0.194| 0.167 3.69 24.9 122 NA 10.5 79.4
1010-MST093A-RS-002-2 | 10/4/2010] 4.8 UJ 2.94 9.9J 3.49 16.7 4.38J 18.2 351 0.049 <0.5U 18.3 1.3 0.215| 0.176 3.83 24.4 120 NA 11.6 78.6
1010-MST093A-RS-002-av| 10/4/2010] 4.35UJ | 2.995 | 9.8J 3.56 16.85 4.48 J 17.9 344 0.0475 <0.5U 18.6 1.35 0.205 0.1715 3.76 24.65 121 NA 11.05 79
1010-MST093B-RS-002 10/4/2010) 3.6 UJ 2.78 11.2 3.51 16.7 5.09J 17.6 527 0.069 <0.5U 17.1 1.5 0.223| 0.17 2.03 24.3 117 NA 16 62.7
MST101 SSMST101-0-C(5) 9/15/2004 NA NA NA 1.79 J+ 26J NA 197 NA NA 0.47 J+ 21.37J 051J NA NA NA 32.6J 99J 7.4 5.3 74.2
MST235 SSMST235-0-C(7) 9/11/2004 NA NA NA 0.6 21.7 NA 10.5 NA NA 0.17U 10.4J-| <0.5U NA NA NA 22.9 J- 42 6.9 1.7 87.5
MST236 SSMST236-0-C(9) 9/10/2004 NA NA NA 4.4] 42.5 NA 18.8 J- NA NA 1.7J 26.6 J 0.7J NA NA NA 52.4] 158 6.3 3.7 72.2
MST237 SSMST237-0-C(6) 9/10/2004 NA NA NA 147 26.9 NA 15.9 J- NA NA 0.4 UJ 18.1J 0.7J NA NA NA 3457 91 6.6 4.4 70.3
MST254 SSMST254-0-C(5) 9/12/2004 NA NA NA 1.2 21 NA 12.1 NA NA 0.43J+ |[12.6J-| <0.5U NA NA NA 24.9 J- 60 6 4.5 30.5
MST277 SSMST277-0-C(5) 9/14/2004 NA NA NA 3.4 3+ 40.3J NA 29J NA NA 0.43 J+ 245] 0.7J NA NA NA 57.3J |139J 6.6 12.6 60.5
1010-MST277A-RS-002 10/3/2010] 5.2 J- 3.0 56J 1.73 18.5 5.64 18.8 148 J+ 0.025 <0.5U 14.6 1.1 0.154| 0.244 1.6 25.5 84.5 NA 5.33 86
1010-MST277A-RS-001 10/3/2010] 4.6 J- 2.9 6.1J 2.02 18.6 6.32 21 124 J+ 0.03 06U 15.9 1.4 0.163| 0.291 1.83 26 87.7 NA 551 88.4
1010-MST277B-RS-001 10/3/2010) 5.5J- 5.44 6.7 J 3.24 29.3 10.1 30 323 J+ 0.042 1.3U 24.4 1.7 0.265| 0.428 2.53 42 144 NA 6.11 77.4
1010-MST277B-RS-002 10/3/2010] 5.3 J- 5.19 6.6 J 3.43 29.2 9.63 29.3 159 J+ 0.042 15U 24.5 1.8 0.278| 0.418 3.01 42.1 142 NA 4.01 7.7

mg/kg milligrams per kilogram (dry weight).

Bold Bolded result indicates positively identified compound.
Indicates sample concentration is greater than the associated screening level.
N/A Not aplicable
NA Not analyzed.

J Data are estimated due to associated quality control data.

uJ Potential low bias, possible false negative.

<#U  The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
#U The analyte was analyzed for and is considered not detected based on associated quality control data.

J- Data are estimated, potentially biased low, due to associated quality control data.

J+ Data are estimated, potentially biased high, due to associated quality control data.

! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)
USEPA Regional Screening Levels for Soil, Residential, Source: ORNL December 2009

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

Note: At background stations MST093 and MST277, composite riparian soil samples were collected in 2010 from two locations A and B located approximately

50 feet apart. In addition, one riparian soil sample was collected from each bank for a total of four riparian soil samples at each station. For example, at
MSTO093A there were two riparian soil samples collected -001 and -002, and at MST093B, there were two riparian soil samples collected -001 and -002.



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

TABLE 2-6
RIPARIAN VEGETATION BACKGROUND DATA

P4 RI/FS
(Page 1 of 1)
Metals (mg/kg)
Cocafion Field Sample Date Percent
Identification [ Identification | Collected |Cadmium|Copper| Molybdenum [Selenium| Zinc | Moisture
Screening Level
10 40 5 5 500 N/A

(MST048 VEMSTO048-0-C(5) | 9/12/2004 | 0.1JT | 4571 0.63 T <05UT | 44T | 53.6
[MST049  [VEMSTO049-0-C(5) [ 9/12/2004 [ 0.14JT | 50T | 258T | <O05UT| 28T | 581 |
MST093 VEMST093-0-C(6) [ 9/9/2004 | 0.35T | 41T | 1571 |<O05UT [27J-T[ 414 |
[MST101 ~ [VEMST101-0-C(5)[ 9/15/2004 | 0.6T [ 88T | 237T | 0.8JT [ 64T [ 793 |
[MST235  [VEMST235-0-C(7) | 9/11/2004 [ 0.11JT | 1.8 T | 068T | <O05UT| 12T | 56.6 |
MST236 VEMST236-0-C(9) | 9/10/2004 | 09T [ 51T | 094T [<O5UT| 52T | 414
(MST237  |VEMST237-0-C(6) | 9/10/2004 [ 0.34T | 23T | 0.72T | <05UT]| 28T 57
[MST254  [VEMST254-0-C(5) [ 9/12/2004 [ 0.12JT | 29T | 091T |<O5UT| 23T | 565 |
(MST277 [VEMST277-0-C(5) | 9/14/2004 [ 0.18JT | 24T | 1.32T |[<O5UT[ 22T [ 504 |
mg/kg milligrams per kilogram (dry weight).

Bold Bolded result indicates positively identified compound.

J Data are estimated due to associated quality control data.

T Laboratory SOP does not address biotic matrices; biotic-specific LCS/SRM not analyzed.

<uU The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
J- Data are estimated, potentially biased low, due to associated quality control data.

J+ Data are estimated, potentially biased high, due to associated quality control data.

N/A Not applicable
! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)
Mineral tolerance of animals, second revised edition, 2005 National Research Council, published by the National
Academics Press, WA DC, 496 pages




Table 2-7

Upland Soil and Vegetation Background Sample Locations and Rationale

Station Mine Latitude Longitude Rationale

MBB-001 W111° 28' 57.97" N42° 50" 44.03"

MBB-002 W111° 29' 01.39" N42° 50' 40.98"

MBB-003 W111° 29' 03.48" N42° 50' 40.12" L

MBB-004 W111° 29' 00.03" N42° 50' 39.86" Collected from the Wells Formation in an area of

MBB-005 _ W111° 28 52.91" N42° 50° 36.24" undisturbed ground - i.e., natural background.locatlons

MBB-006 Ballard Mine W1ll° 28 56.87" N42° 50' 33 95" {J/aseii ct)_n th&;A/T—atpprO\;gd SSuppIelmenta(Ijion ?nq o
o . — - egetation Characterization Sampling and Analysis Plan

MBB-007 WIL1® 28 52,53 | N42°50'32.31° (M\?VH’ 2009) ping y

MBB-008 W111° 28' 50.07 N42° 50' 32.35

MBB-009 W111° 28' 48.07" N42° 50' 31.28"

MBB-010 W111° 28' 53.98" N42° 50' 28.11"

MBH-001 W111° 25' 35.55" N42° 53' 23.56"

MBH-002 W111° 25' 29.00" N42° 53' 24.96"

MBH-003 W111° 25' 20.17" N42° 53' 20.69" . Lo

MBH-004 W111° 25' 25.93" N42° 53 23.06" Collected from the Dinwoody Formation in an area of

MBH-005 _ W111° 25 24.33" N42° 53’ 20.66" undisturbed ground - i.e., natural background_locatlons

MBH-006 Henry Mine W11l° 25 18.47" N42° 53 15.94" based on the A/T-app_rov_ed Supple_mental Saoll an(_:l

MBH-007 W111° 25 07'95,, N42° 53 12.83" Vegetation Characterization Sampling and Analysis Plan

e e (MWH, 2009).

MBH-008 W111° 25' 14.29 N42° 53' 14.87

MBH-009 W111° 25' 22.02" N42° 53" 17.49"

MBH-010 W111° 28' 43.47" N42° 53' 28.29"

MBE-001 W111° 28' 45.74" N42° 53' 26.56"

MBE-002 W111° 28' 45.54" N42° 53' 25.52"

MBE-003 W111° 28' 42.28" N42° 53' 27.00" . L

MBE-004 W111° 28 44.26" N42° 53 22.63" Collgcted from the Dlnwoody Formation in an area'of

MBE-005 | Enoch Valley | W1L1° 28 43.13" | N42° 53 22.27" g”d'sé“rbetﬁ gr:/‘%”d -Le., Tjaé“ra' Fac"g;":’gd.:ocaé'ons

. oo " T " ased on the A/T-approved Supplemental Soil an

MBE-006 Mine Wlllo 28, 34'65,, N42° 53, 16'50,, Vegetation CharactgFr)ization Saegpling and Analysis Plan

MBE-007 W111° 28' 33.16 N42° 53' 16.98 (MWH, 2009).

MBE-008 W111° 28' 31.38" N42° 53' 14.03"

MBE-009 W111° 28' 28.30" N42° 53' 13.58"

MBE-010 W111° 28' 57.97" N42° 50' 44.03"

Notes:

Location (GPS) coordinates use the NAD27 datum and are presented in ddd mm ss format (degrees minutes seconds).




TABLE 2-8
UPLAND SOIL BACKGROUND DATA
P4 RI/FS
(Page 1 of 1)

Metals (mg/kg)

Location Field Sample Date Chromium | Chromium
Identification Identification Collected JAntimony|Arsenic| Boron [Cadmium| (Total) (V1) Cobalt|Copper[Manganesg Mercury Molybdenun Nickel |Selenium| Silver |Thallium|Uranium[Vanadium| Zinc
Screening Level'
31 0.39 16000 70 120000 NE 23 3100 1800 5.6 390 1500 390 390 5 230 390 23000
Ballard 0906-MBB001-01-SS 7/10/2009 |<0.372 U| 2.96 3.93 1.4 13.1 <0.246 U | 5.27 | 9.98 437 0.0231J| <1.12U 13 0.304 |0.0916 J| 0.165 0.782 14.8 82.2
0906-MBB001-02-SS 7/10/2009 |<0.373 U| 3.27 3.03J 1.58 14.5 <0.244 U 551 10.2 455 0.0209 J <1.12U 13.2 0.361 |0.0945J| 0.176 0.849 15.4 83.7
0906-MBB001-03-SS 7/10/2009 |<0.383U| 3.38 | 3.05J 1.48 16.3 <0.248U | 5.32 10.8 405 0.0229J| <1.15U 17.1 0.379 ]0.0931J( 0.183 0.827 17.5 88.8
0906-MBB001-04-SS 7/10/2009 |<0.382 U| 2.99 3.51J 1.79 14 <0.249 U 4.83 10.6 424 0.0264 J <1.15U 14.2 0.414 10.0921 J| 0.155 0.806 16 99.7
0906-MBB001-05-SS 7/9/2009 0.717 U 255 | 2.74 J- 1.63 9.87 <0.489 U 4,11 9.58 419 0.0198 J <1.11U ]135J- 0.25J- |0.0795J 0.118 0.688 10.7 J+ | 101
0906-MBB001-06-SS 7/10/2009 | 0.419J 3.48 6.09 2.26 14.2 <0.242 U 3.86 11.9 442 0.0243 J <1.12 U 14.9 0.418 ]0.0924 J| 0.158 0.854 16.3 J+ 97
0906-MBB001-07-SS-1 7/10/2009 |<0.347 U| 3.48 4.93 2.13 10.3 <0.244 U | 3.39 | 941 327 0.0235J| <1.04U 12.4 0.366 |0.0668 J| 0.129 0.587 15.4J+ | 110
0906-MBB001-07-SS-2 7/10/2009 |<0.351 U| 3.42 3.01J 2.61 13.6 <0.246 U 3.44 9.91 327 0.0256 J <1.05U 13 0.417 | 0.079J | 0.143 0.74 17.2 101
0906-MBB001-07-SS-3 7/10/2009 | 0.529J 3.02 11.7 2.15 9.32 <0.246 U | 3.29 | 8.93 356 0.0183J| <1.12U 12.2 0.281 |0.0651J( 0.121 0.593 | 12.9J+ | 113
0906-MBB001-07-SS-avg | 7/10/2009 | 0.529 J 3.31 6.55J 2.3 11.1 <0.246 U | 3.37 9.42 337 0.0225J| <1.12U 12.5 0.355 |0.0703J( 0.131 0.64 15.2J+ | 108
0906-MBB001-08-SS 7/9/2009 ]0.854J+| 2.69 | 4.13J- 1.42 10.9 <0.248U | 4.53 8.6 352 0.0194J| <1.13U ]13.3J-[0.391J-| 0.107J | 0.159 0.675 | 13.8J+ | 76.7
0906-MBB001-09-SS 7/9/2009 |0.777J+| 2.64 | 4.73J- 2.85 10.5 <0.497 U 4.47 10.6 462 0.019J <1.11U ]13.9J-[0.376J-| 0.108J | 0.142 0.711 12.9J+ | 130
0906-MBB001-10-SS 7/10/2009 | 0.477J 3.66 11.2 3.39 11.6 <0.248U | 3.89 10.9 360 0.0272 J <1.1U 20.2 0.485 ]0.0848 J 0.172 0.689 | 17.9J+ | 148
Henry 0906-MBH002-01-SS 6/18/2009 0.53J 8.1 22.3J-| 0.881 20.7 J- <0.249U | 10.7 24 2120 0.0261J| <1.14U |23.8J-[ 0.643J [<0.242 U[ 0.154 [<0.484 U 26.2 |63.1J
0906-MBH002-02-SS 6/18/2009 |<0.375U| 8.25 | 18.6 J- 1.15 22.6 J- <0.496 U | 124 | 25.1 2840 0.0319J| <1.13U |[27.2J-[ 1.26 |<0.249U| 0.152 | 0.509J 26.6 [78.3J
0906-MBH002-03-SS 6/18/2009 | <0.38 U 7.47 | 15.7 J- 1.1 23.1J- <0.498 U 11.1 24.7 2540 0.0425J <1.14U (25.4J-| 1.02 |<0.249U| 0.144 | 0.559J 26.5 65 J
0906-MBH002-04-SS 6/18/2009 |<0.378 U| 9.01 | 15.4 J- 0.79 20.9 J- <0.495U | 10.7 | 23.6 2190 0.0276 J| <1.13U |[24.2J-] 0.874J [<0.248 U] 0.155 [<0.495U] 27.1 [61.6J
0906-MBH002-05-SS 6/18/2009 | 0.423J 8.0 13 0.997 J+ 20.5 <0.25U |13.1J-[ 28.7 1890 0.0263J-| <1.12U 26.2 | 0.736J [<0.247 U] 0.139 |0.571 J+ 22.9 75.5J
0906-MBH002-06-SS 6/17/2009 |<0.373U| 7.15 1.92J 0.572 225 <0.248U | 119 | 21.2 2730 0.015J <1.12 UJ 26.1 0.626 | 0.104J| 0.154 0.416 25 93.1J
0906-MBH002-07-SS-1 6/16/2009 |<0.755U]9.47 J+| 4.12 |0.818 J+ 22.5 <0.479UJ | 121 24.9 2600J [0.0217J <1.13U 27.1 10.745 J+(<0.248 U] 0.161 | 0.689J 27.1 79.7
0906-MBH002-07-SS-2 6/16/2009 ]<0.368 U|8.37J+| 8.57 [0.983 J+ 23.4 <0.246 UJ | 11.2 24.6 2600 J 0.024 J <1l.1U 25.9 10.666 J+[<0.249 U] 0.177 | 0.564J 28.1 78.1
0906-MBH002-07-SS-3 6/16/2009 |<0.359U|7.95J+| 8.69 1.08 J+ 19.2 <0.498UJ | 11.3 | 235 2700J [0.0262J| <1.08U 24.2 10.741J+|<0.24U| 0.15 |<0.48U 23.7 78.6
0906-MBHO002-07-SS-avg | 6/16/2009 |<0.755U( 8.6 J+ | 7.13 | 0.96 J+ 21.7 <0.498UJ | 115 | 24.3 2630 J 0.024 J <1.13U 25.7 10.717 J+|<0.249 U] 0.163 | 0.627 J 26.3 78.8
0906-MBH002-08-SS 6/18/2009 | 0.469 J 8.58 12.8 |0.746 J+ 17.2 <0.499U |9.23J-| 21.3 1500 0.0225J-| <1.15U 228 1 0477J | 0.11J 0.15 |0.395J+| 22.4 |57.7J
0906-MBH002-09-SS 6/16/2009 ]<0.747U| 6.6 J+ | 4.71 [0.858 J+ 20.5 <0.488UJ | 13.3 | 21.6 3990J [0.0231J| <1.12U 26.7 10.863J+|<0.25U| 0.152 [ <0.5U 22.2 84.1
0906-MBH002-10-SS 6/18/2009 |<0.366 U| 7.24 13.8 |0.792 J+ 20.7 <0.486 U [11.9J-| 23.6 2920 0.0243J-| <1.1U 26.6 | 0.677J |<0.247 U] 0.144 |<0.494 U 23 66 J
Enoch Valley |0906-MBE001-01-SS 6/22/2009 |<0.353U| 4.98 | 16.4J-| 0.538 22.2 <0.498 UJ | 13.1 |27.2 J+ 3460 0.0318J| <1.06U 27.7 0.64J |0.0834J| 0.134 0.818 20.2 98.5J
0906-MBEO001-03-SS 6/21/2009 |<0.373 U| 6.05J | 3.46 J- 1.67 23.4] <0.25U 12 27.5 2660 0.0456 J <1.12 U 27.3 | 0.917J | 0.126 J| 0.189 1.18 249 J+ | 134
0906-MBEO001-04-SS 6/21/2009 |<0.384U| 5.37J | 2.64 ] 2.52 18.1J <0.248 U 9.1 13.9 2440J |[0.0303J| <1.15U 19.6 | 0.696J [ 0.136 J | 0.209 1.6 24 J+ 111
0906-MBEO001-05-SS 6/21/2009 |<0.352 U| 5.62J 7.7J 1.11 21.3J <0.498 U 9.69 21.8 2040 J 0.0507 J <1.06 U 22,5 ] 0.816J | 0.118J| 0.159 0.986 22.1J+ | 141
0906-MBEO001-06-SS 6/21/2009 |<0.383U| 3.77J | 8.17J 1.14 16.8 J <0.247 U 8.76 16.7 1350 J 0.0249 J <1.15U 21.7 | 0.935J | 0.128J| 0.176 1.05 18.5J+ | 111
0906-MBEO001-07-SS-1 6/21/2009 0.66 J 7.47 | 11.2 J- 9.39 46.3 <0.5UJ 7.69 |29.1J+ 877 0.075J 3.46 60.4 | 6.65J 0.513 0.442 10.8 53.7 230J
0906-MBEO001-07-SS-2 6/21/2009 | 0.431J 6.99 | 11.4- 7.99 38.7 <0.491UJ| 9.0 |27.9J+ 1110 0.061J 2.65 59 5.38J 0.313 0.446 7.81 48.8 213 J
0906-MBEQ001-07-SS-3 6/21/2009 |<0.351 U 8.5 32.2 J- 11.6 44.1 <0.496 UJ | 7.97 |34.7 J+ 974 0.0878 J 4.24 70.2 8.63J | 0.442J| 0.555 12 54.1 281 J
0906-MBEO001-07-SS-avg [ 6/21/2009 | 0.546 J 7.65 | 18.3J- 9.66 43 <0.5UJ 8.22 [30.6 J+ 987 0.0746 J 3.45 63.2 6.89J | 0.423J| 0.481 10.2 52.2 241 J
0906-MBEO001-08-SS 6/21/2009 |<0.384 U| 6.49J | 2.47 J- 6.5 321 <0.496 U | 9.78 21.6 1150 0.0347J| <1.15U 27.2 1.66J 0.206 0.292 4.89 31.2J+ | 139
0906-MBEO001-09-SS 6/21/2009 |<0.343U| 5.72 | 21.3 J- 5.07 24.7 <0.497UJ | 114 |20.5J+ 2170 0.0352J| <1.03U 32.2 |1 0.834J | 0.156J | 0.256 2.55 29.8 139J
0906-MBEO001-10-SS 6/21/2009 |<0.379 U| 4.54J |<1.89UJ 2.04 20.1J <0.493 U 7.7 16.9 1580 0.0239J| <1.14U 21 0.537J | 0.15J 0.195 1.61 24.4J+ | 115
0906-MBEOO1-AH2-SS 6/22/2009 | 0.504 J 7.05 | 9.86 J- 8.9 44.8 <0.25UJ | 8.28 21.2 564 0.0252 J 1.62J 28.4 2.0J 0.251 0.293 9.21 36.8J+ |130J

mg/kg milligrams per kilogram (dry weight).
Bolded result indicates positively identified compound.

Bold

Shaded |Indicates sample concentration is greater than the associated screening level.

NE Not established

J Data are estimated due to associated quality control data.

uJ Potential low bias, possible false negative.

<#U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
#U The analyte was analyzed for and is considered not detected based on associated quality control data.

J- Data are estimated, potentially biased low, due to associated quality control data.

J+ Data are estimated, potentially biased high, due to associated quality control data.

! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)

USEPA Regional Screening Levels for Soil, Residential, Source: ORNL December 2009
http:/lwww.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm



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

TABLE 2-9
UPLAND VEGETATION BACKGROUND DATA
P4 RI/FS
(Page 1 of 4)

Metals (mg/k

—

Location Field Sample Date
Mine Name | Identification Identification Collected | Antimony| Arsenic | Boron |Cadmium | Chromium | Cobalt | Copper |Manganese| Mercury |Molybdenum| Nickel | Selenium Silver Thallium | Uranium [Vanadium| Zinc
Screening Level’

NE 30 150 10 100 25 40 2000 NE 5 100 5 NE NE NE 50 500
Ballard MBB001-01 0906-MBB001-01-FB 7/10/2009 <0.495 U 0.179J 23.7 0.478 1.26 <0.125U 7.91 45.6 <0.00998 U 2.431J 1.28 0.73 <0.0499 U |<0.00998 U|<0.0998 U| 0.435J 19.2J
0906-MBB001-01-GS 7/10/2009 <0.499 U |<0.0747 UJ| 4.23J 0.11J 1.49 <0.125U 6.23 46.9 J- <0.0199 U 3.3 0.571J 0.285 <0.0498 U | <0.00996 U|<0.0996 U| 0.356 J 21.8
0906-MBB001-01-SM-SYAL 7/10/2009 <0.495 U | <0.072 UJ 10.6 0.0874 J 1.18 <0.12 U 7.55 134 J- <0.0192 U <1.49U 1.02 0.134J 38.2 <0.0096 U | <0.096 U 0.294 J 41.3
0906-MBB001-01-SM-POTR 7/10/2009 <0.496 U |<0.0712 UJ| 13.2 1.34J 1.21 <0.119 U 5.96 17.7 J- <0.019 U <1.49U 0.816 <0.0949 U | <0.0474 U |[<0.00949 U|[<0.0949 U| 0.326J 53.2
0906-MBB001-01-SL-AMAL 7/10/2009 <0.497 U |<0.0724 UJ| 20.9 0.239J 1.79 <0.121 U 6.3 69.3 J- 0.041 J+ 2.17J 1.14 0.532 <0.0483 U | <0.00965 U|<0.0965 U 0.532 324
0906-MBB001-01-SL-POTR 7/10/2009 <0.495 U |<0.0747 UJ| 20.5 0.898 J 1.69 <0.125U| 4.45 30.8 J- <0.0199 U <1.49U 1.34 0.463 <0.0498 U | <0.00996 U|<0.0996 U| 0.456 J 73.9
0906-MBB001-01-SM-AMAL 7/10/2009 <0.497 U |<0.0743 UJ| 11.6 0.366 J 1.2 <0.124 U 6.07 10.6 J- <0.0198 U <1.49U 1.01 <0.099 U | <0.0495U | <0.0099 U | <0.099 U 0.319J 17.9

0906-MBB001-01-SL-SYAL 7/10/2009 <0.5U |<0.0749 UJ| 43.6 0.0361 J 1.53 <0.125U 5.22 47.2 J- 0.0244 J+ 2710 3.1 0.291 <0.0499 U | <0.00998 U|<0.0998 U| 0.416J 22
0908-MBB001-01-FB 8/25/2009 <0.497 U 0.143J 50.9 0.337 2.5 <0.12U 12.4 75.5 0.0292 J- 5.08 1.57 0.549 J+ | <0.0482 U [<0.00963 U|<0.0963 U 0.787 39.9

MBBO001-02 0906-MBB001-02-SL-AMAL 7/10/2009 <0.499 U |<0.0706 UJ| 20.8 041J 1.06 <0.118 U 6.61 100 J- <0.0188 U 1.8J 1.82 0.613 <0.0471 U |<0.00942 U|<0.0942 U| 0.268 J 42.6
0906-MBB001-02-GF 7/10/2009 <0.497 U | <0.073 UJ 10.6 0.218 J 1.49 <0.122 U 5.68 28.1 J- <0.0486 U 2.93J 0.696 J 0.27 <0.0486 U | <0.00973 U|<0.0973 U| 0.278J 24.9
0906-MBB001-02-SL-POTR 7/10/2009 <0.497 U | <0.072 UJ 23.7 1.2 1.62 0.142 J 5.84 33.7 <0.0096 U <1.49U 2.16 0.126 J <0.048 U | <0.0096 U | <0.096 U 0.447 J 82.4J
0906-MBB001-02-SM-POTR 7/10/2009 <0.498 U |<0.0738 UJ| 14.2 1.3 0.925 <0.123 U 6.62 18.6 <0.00984 U <1.49U 1.05 0.129J <0.0492 U |<0.00984 U|<0.0984 U| 0.256 J 52J
0906-MBB001-02-SM-AMAL 7/10/2009 <0.514 U | <0.075 UJ 16.6 0.613 0.663 <0.125U 8.47 23.7 <0.01U <1.54U 1.47 <0.1U <0.05U <0.01U <0.1U 0.167 J 32.61J
MBBO001-03 0906-MBB001-03-SL-SYAL 7/10/2009 <0.5U [<0.0735UJ 40 0.0531J 1.03 <0.123 U 6.49 52.9 <0.0098 U <15U 3.64 0.103J <0.049 U | <0.0098 U | <0.098 U 0.253J 22.17J
0906-MBB001-03-GF 7/10/2009 <0.498 U | 0.0869 J 12.9 0.37 1.43 <0.124 U 5.16 36.5 <0.00994 U 3.01 1.06 0.39 <0.0497 U | <0.00994 U|<0.0994 U| 0.39J 2557
0906-MBB001-03-SM-SYAL 7/10/2009 <0.499 U |<0.0744 UJ| 7.91 0.139 0.942 <0.124 U 11.5 66.7 <0.00992 U <15U 1.12 <0.0992 U | <0.0496 U |[<0.00992 U[<0.0992 U| 0.231J 37710
MBBO001-04 0906-MBB001-04-SM-SYAL 7/10/2009 <0.497 U | <0.074 UJ 9.9 0.197 0.771 <0.123 U 7.69 111 <0.00986 U <1.49U 1.12 3.18 <0.0493 U | <0.00986 U|<0.0986 U| 0.191J 37.1J
0906-MBB001-04-SM-POTR 7/10/2009 <0.499 U |<0.0737 UJ| 13.2 1.95 1.39 <0.123 U 7.06 19.2 <0.00982 U <15U 1.23 0.283 <0.0491 U |<0.00982 U|<0.0982 U| 0.367 J 61.1J
0906-MBB001-04-SL-SYAL 7/10/2009 <0.497 U |<0.0723 UJ| 39.3 0.0983 1.37 <0.12 U 4.98 63.8 <0.00963 U 1.71J 2.73 0.835 <0.0482 U | <0.00963 U|<0.0963 U| 0.37J 18.5J
0906-MBB001-04-SL-POTR 7/10/2009 <0.495 U |<0.0717 UJ| 23.5 1.16 1.26 <0.12 U 5.5 30.2 <0.00956 U <1.48 U 1.53 <0.0956 U | <0.0478 U | <0.00956 U[<0.0956 U| 0.335J 87.6J
0906-MBB001-04-SM-AMAL 7/10/2009 <0.5U |<0.0747 UJ| 13.2 0.362 0.847 <0.125U 10.6 17.6 <0.00996 U <15U 0.892 <0.0996 U | <0.0498 U | <0.00996 U[<0.0996 U| 0.201J 24.4)
0906-MBB001-04-GF 7/10/2009 <0.498 U 0.147 J 14.1 0.13 1.38 <0.122 U 5.39 39.6 <0.00973 U 1.74J 1.38 0.685 <0.0486 U | <0.00973 U|<0.0973 U| 0.318J 23.3J
0906-MBB001-04-SL-AMAL 7/10/2009 <0.5U <0.075 UJ 17.2 0.289 1.18 <0.125 U 7.17 102 <0.01U <15U 1.17 <0.1U <0.05U <0.01U <0.1U 0.305J 344

MBBO001-05 0906-MBB001-05-FB 7/9/2009 <0.488 U 13.1 23.4 0.138 1.83 <0.122 U 5.64 31.4 <0.0195 U 20.6 2.19 4.41 <0.0488 U |<0.00977 U|<0.0977 U| 0.429J 27.7
0906-MBB001-05-GS 7/9/2009 <0.496 U 0.079J 6.06 0.173 1.57 <0.123 U 5.63 24.9 <0.0197 U 206 0.489 U 0.347 <0.0493 U | <0.00986 U|<0.0986 U| 0.336J 19.4
0908-MBB001-05-FB 8/25/2009 <0.486 U 0.159J 42.5 0.375 1.98 <0.123 U 5.17 49 <0.0196 U 2.66J 1.78 0.671 <0.049 U | <0.0098 U | <0.098 U 1.14 22.8

MBBO001-06 0906-MBB001-06-SM-PRVI 7/10/2009 <1.09U 17.1J 11.9 0.0915J 3.65 <0.222 U 8.33 71.3 J- <0.0356 U 24.4 1.15J 0.179J <0.089 U | <0.0178 U | <0.178 U 0.973 23.3

0906-MBB001-06-SL-PRVI 7/10/2009 <0.495U |<0.0731 UJ| 28.7 0.0273J 0.871 <0.122 U 7.17 65.7 J- <0.0487 U 10.4 2.4 0.579 <0.0487 U |<0.00975 U|<0.0975 U| 0.261J 22
0906-MBB001-06-GF 7/10/2009 <0.498 U [<0.0721 UJ 15 0.535J 1.8 <0.12 U 5.26 41.5J- <0.0192 U 99.6 0.692 J 0.2 <0.0481 U | <0.00962 U|<0.0962 U 0.484 30.4
MBBO001-07 0906-MBB001-07-SL-2-SYAL 7/10/2009 <0.496 U |<0.0735UJ| 44.6 0.0646 J 1.17 <0.123 U 5.07 62.8 0.0174J 2173 1.67 <0.098 U <0.049 U | <0.0098 U | <0.098 U 0.35J 23.8J
0906-MBB001-07-SL-1-SYAL 7/10/2009 <0.499 U | <0.072 UJ 49.7 0.0602 J 1.1 <0.12 U 5.55 95.9 J- 0.0622 J+ <15U 1.76 0.498 <0.048 U | <0.0096 U | <0.096 U 0.288 J 24.6
0906-MBB001-07-GF-2 7/10/2009 <0.495 U |<0.0749 UJ| 19.8 0.374 1.31 <0.125U 5.68 47.5 <0.00998 U 1.75J 0.798 J 0.205 <0.0499 U | <0.00998 U|<0.0998 U| 0.358 J 30.9J
0906-MBB001-07-GF-1 7/10/2009 <0.497 U |<0.0734 UJ| 16.7 0.242 ] 1.85 <0.122 U| 4.42 44 J- <0.0196 U 191 1.07 1.7 <0.0489 U |<0.00978 U|<0.0978 U| 0.468 J 25.1
0906-MBB001-07-SM-avg-SYAL 7/10/2009 <0.498 U |<0.0732 UJ| 11.9 0.211J 1.08 <0.122 U 5.98 226 J- <0.0478 U <1.49U 0.483J 0.296 J <0.0488 U |<0.00977 U|<0.0977 U| 0.324J 3547
0906-MBB001-07-SL-3-SYAL 7/10/2009 <0.496 U |<0.0706 UJ| 37.3 0.0676 J 1.47 <0.118 U| 4.17 48.2 J- <0.0471 U <1.49U 1.68 1.37 <0.0471 U |<0.00942 U|<0.0942 U| 0.372J 18.4
0906-MBB001-07-SM-3-SYAL 7/10/2009 <0.495U |<0.0732 UJ| 14.7 0.161J 0.888 <0.122 U| 4.79 138 J- <0.0195 U <1.49U 0.345J | <0.0977 U | <0.0488 U [<0.00977 U[<0.0977 U| 0.262J 20.5

0906-MBB001-07-SM-1-SYAL 7/10/2009 <0.496 U |<0.0717 UJ| 8.69 0.264 J 1.41 <0.12 U 5.22 388 J- <0.0478 U <1.49U 0.391J 0.161J <0.0478 U | <0.00956 U|<0.0956 U| 0.434J 38
0906-MBB001-07-SM-2-SYAL 7/10/2009 <0.498 U |<0.0727 UJ| 12.4 0.207 0.956 <0.121 U 7.92 153 <0.00969 U <1.49U 0.712J 0.43 <0.0484 U |<0.00969 U|<0.0969 U| 0.277J 47.8J

0906-MBB001-07-GF-3 7/10/2009 <0.497 U |<0.0728 UJ| 11.4 0.413J 1.64 <0.121 U 6.33 46 J- <0.0485 U 147 0.778 0.229 <0.0485 U |<0.00971 U|<0.0971 U| 0.393J 26
0906-MBB001-07-SL-avg-SYAL 7/10/2009 <0.499 U |<0.0735UJ| 43.9 0.0641 J 1.25 <0.123 U| 4.93 69 J- 0.0398 J 2.17J 1.7 0.934 <0.049 U | <0.0098 U | <0.098 U 0.337J 22.37J
0906-MBB001-07-GF-avg 7/10/2009 <0.497 U [<0.0749 UJ 16 0.343 ) 1.6 <0.125U 5.48 45.8 J- <0.0485 U 50.2J 0.882 J 0.711 <0.0499 U | <0.00998 U|<0.0998 U| 0.406 J 27.31J

MBBO001-08 0906-MBB001-08-GS 7/9/2009 <0.49 U 12.7 12.3 0.219 1.83 <0.125U 5.81 49.4 <0.0498 U 4.61 0.841 0.318 <0.0498 U | <0.00996 U|<0.0996 U| 0.384 J 25
0906-MBB001-08-FB 7/9/2009 <0.495 U 0.112J 29.8 0.466 1.32 <0.125U| 4.87 41.8 <0.0498 U 4.6 1.55 1.63 <0.0498 U 0.0257 |<0.0996 U| 0.456J 26.6

0908-MBB001-08-FB 8/25/2009 <0.498 U 0.113J 41.2 0.261 1.67 <0.123 U 7.37 55.9 <0.0196 U 4.79 1.05 0.423 <0.049 U | <0.0098 U | <0.098 U 0.466 J 35

MBBO001-09 0906-MBB001-09-SL-AMAL 7/9/2009 <0.496 U | <0.0731 U 21.3 0.345 0.985 <0.122 U 6.43 64 <0.0195 U 245 1.04 1.16 <0.0487 U |<0.00975 U|<0.0975 U| 0.281J 36.5
0906-MBB001-09-SM-AMAL 7/9/2009 <0.493 U | <0.073 U 12.2 0.357 1.16 <0.122 U| 4.26 17.7 <0.0195 U <1.48 U 0.683J 0.272 <0.0486 U |<0.00973 U|<0.0973 U| 0.312J 26.9
0906-MBB001-09-GF 7/9/2009 <0.496 U 0.372 14 0.313 1.66 <0.123 U 5.52 27.4 <0.0197 U 5.63 1.02 1.77 <0.0493 U |<0.00986 U|<0.0986 U| 0.332J 23.2

MBBO001-10 0906-MBB001-10-SM-POTR 7/10/2009 <0.492 U | <0.0728 U | 11.3J 0.332 0.801 <0.121 U 5.05 12.5 J- <0.0189 U <1.48 UJ 0.905 0.598 J <0.0485 U |<0.00971 U|<0.0971 U| 0.189J 20.9
0906-MBB001-10-FB 7/10/2009 <0.495U | <0.074U | 23.7J 0.131 1.07 <0.123 U| 4.68 43.1J- 0.0211J 2.34 J- 1.09 0.243 ] <0.0493 U | <0.00986 U|<0.0986 U| 0.31J 35.3
0906-MBB001-10-GS 7/10/2009 <0.996 U | <0.075U [<4.98 UJ 0.38 1.09 <0.125U 5.96 41.9 NA 240 J- 0.605J 0.308 J <0.05U <0.01U <0.1U 0.22] 394
0906-MBB001-10-SL-POTR 7/10/2009 <0.499 U | <0.0731U| 21.3J 0.394 1.09 <0.122 U 7.2 80.4 J- <0.0196 U <1.5UJ 1.53 0.166 J <0.0487 U | <0.00975 U|<0.0975 U| 0.424 ] 37.4
0908-MBBO001-10-FB 8/25/2009 <0.499 U 0.113J 33.8 0.18 2.06 <0.125U 6.8 67.9 <0.02U 25217 1.42 0.661 <0.05U <0.01U <0.1U 0.539 58.4




TABLE 2-9
UPLAND VEGETATION BACKGROUND DATA
P4 RI/FS
(Page 2 of 4)

Metals (mg/k

—

Location Field Sample Date
Mine Name | Identification Identification Collected | Antimony| Arsenic | Boron |Cadmium | Chromium | Cobalt | Copper |Manganese| Mercury |Molybdenum| Nickel | Selenium Silver Thallium | Uranium [Vanadium| Zinc
Screening Level’
NE 30 150 10 100 25 40 2000 NE 5 100 5 NE NE NE 50 500
Henry MBH002-01 0906-MBH002-01-SL-ARTR 6/18/2009 <0.475U | 0.199J- 39.8 0.142 1.97 <0.124 U 13.1 144 <0.00994 U <1.43U 1.25 0.722 <0.0497 U | <0.00994 U|<0.0994 U 0.631 31.8
0906-MBH002-01-GF 6/18/2009 <0.495U | 0.091J- 9.94 0.108 1.9 <0.125U 5.2 76.5 <0.00998 U <1.49U 1.11 0.383 J+ | <0.0499 U [<0.00998 U|<0.0998 U 0.513 24.3
0906-MBH002-01-SM-ARTR 6/18/2009 <0.464 U | 0.185 J- 14.9 0.265 4.12 <0.121 U 9.23 57 <0.00967 U <1.39 U 1.92 0.581 <0.0484 U |<0.00967 U| 0.162J 1.05 17.9
MBH002-02 0906-MBH002-02-GF 6/18/2009 <0.493 U 0.09J 7.78 0.0849 J 3.39J <0.12 U 4.34 73.6 <0.00962 U 2.63J 0.639J 0.456 J+ | <0.0481 U [<0.00962 U|<0.0962 U 0.945 23.1
0906-MBH002-02-SL-ARTR 6/18/2009 <0.493 U | 0.0827J 42.6 0.177 3.09J <0.117 U 19.4 144 <0.00935 U <1.48 U 1.04 0.318 J+ | <0.0467 U [<0.00935 U|<0.0935 U 0.84 65
0906-MBH002-02-SM-ARTR 6/18/2009 <0.487 U | <0.0712 U 10.7 0.127 2.48J <0.119 U 5.66 67.7 <0.00949 U <1.46 U 0.42J 0.123 UJ |<0.0474 U |<0.00949 U|<0.0949 U 0.703 17
MBH002-03 0906-MBH002-03-GF 6/18/2009 <0.479 U | 0.225J- 6.18 0.231 3.45 <0.116 U| 4.85 75.6 <0.00928 U 1.84J 1.56 0.941 <0.0464 U |<0.00928 U|<0.0928 U 0.988 30.6
0906-MBH002-03-SL-AMAL 6/18/2009 <0.487 U 5.87 J- 12.5 0.0248 J 2.15 <0.121 U 3.67 25.6 <0.00971 U <l1l.46 U 1.18 0.575 <0.0485 U |<0.00971 U|<0.0971 U 0.558 12.1
0906-MBH002-03-SL-ARTR 6/18/2009 <0.486 U | 0.142J- 47.8 0.106 2.23 <0.116 U 7.24 80.5 0.00946 J+/B <1l.46 U 0.799 0.594 <0.0464 U |<0.00928 U|<0.0928 U 0.71 14.3
0906-MBH002-03-SM-AMAL 6/18/2009 <0.497 U | <0.0735 U 9.6 0.0872J 3.0J <0.123 U 3.55 322 0.0135J <1.49U 0.48J 0.324 J+ <0.049 U | <0.0098 U | <0.098 U 0.849 14.7
0906-MBH002-03-SM-ARTR 6/18/2009 <0.48U |<0.0718 UJ| 28.4 0.202 1.66 <0.12 U 5.91 142 <0.00958 U <1.44U 0.485J 0.239 J+ | <0.0479 U [<0.00958 U|<0.0958 U| 0.445J 16.3
MBH002-04 0906-MBH002-04-GF 6/18/2009 <0.48 U 0.314 J- 12.4 0.117 2.58 0.145J 6.23 91 <0.00973 U 1.77J 3.49 1.12 <0.0486 U |<0.00973 U|<0.0973 U 0.867 24.6
MBHO002-05 0906-MBH002-05-FB 6/18/2009 <0.495 U 0.914 J 29.5 0.277 7.36 1.29 9.68 261 <0.0094 U <1.48 U 4.71 0.518 0.0705J 0.0145J | <0.094 U 3.67 25.1
0906-MBH002-05-GS 6/18/2009 <0.498 U |<0.0713 UJ| 3.66J |<0.0238 U 3.07 <0.119 U 7.19 35.1 <0.00951 U 1.89J 0.665 J 0.265 J+ 0.598 <0.00951 U[<0.0951 U| 0.383J 19.7
0906-MBH002-05-SL-ARTR 6/18/2009 <0.496 U | 0.0781J 29.2 0.145 2.77 <0.121 U 15.7 75.8 0.0109 J <1.49U 1.01 0.34 0.122 J ]<0.00965 U|<0.0965 U 0.577 24.2
0906-MBH002-05-SL-PUTR 6/18/2009 <0.496 U |<0.0717 UJ| 30.1 0.0284 J 1.86 <0.12 U 4.88 29.4 <0.00956 U <1.49U 2.23 0.169 J+/B | 0.0928 J |<0.00956 U|<0.0956 U 0.495 18
0906-MBHO002-05-SL-SYAL 6/18/2009 <0.497 U |<0.0735UJ| 36.3 [<0.0245U 2.44 <0.123 U 5.17 84.8 <0.0098 U <1.49U 1.16 0.216 J+/B | <0.049 U | <0.0098 U | <0.098 U 0.392J 16.6
0906-MBH002-05-SM-ARTR 6/18/2009 <0.967 U |<0.0708 UJ 26 0.211 2.23 <0.118 U 13.6 24.3 <0.00943 U <29U 0.676 J | 0.145 J+/B | <0.0472 U [ <0.00943 U[<0.0943 U| 0.402J 19.1
0906-MBH002-05-SM-PUTR 6/18/2009 <0.496 U |<0.0704 UJ| 10.4 0.0696 J 2.64 <0.117 U| 4.65 12.2 <0.00938 U <1.49U 1.46 0.153 J+/B | 0.0505J |<0.00938 U|<0.0938 U 0.555 9.74
0906-MBH002-05-SM-SYAL 6/18/2009 <0.495 U |<0.0746 UJ| 9.04 0.0697 J 3.86 0.125J 4.2 293 <0.00994 U <1.48 U 1.39 0.11 J+/B 0.134J ]<0.00994 U|<0.0994 U 0.576 16.7
0908-MBH002-05-FB 8/25/2009 <0.489 U 0.516J 41.8 0.082J 1.83J <0.614 U 6.81 84.3 <0.0196 U <1.47U <0.982 U 1.63 <0.0491 U | <0.00982 U|<0.0982 U| <0.614 U 16.4
MBH002-06 0906-MBH002-06-GF 6/17/2009 <0.481 U | 0.21 J+/B 16.7 0.483 4.75 0.367 J 5.46 130 <0.00988 UJ 2.01J 2.0 0.296 J+/B | <0.0494 U | <0.00988 U|<0.0988 U 1.58 22.8 J-
0906-MBH002-06-SL-SYAL 6/17/2009 <0.481 U | <0.0676 U 20.8 [<0.0225 U 2.5 <0.113 U| 4.06 183 <0.00901 UJ 1.54J 1.16 0.209 J+/B | <0.045 U |<0.00901 U|<0.0901 U 0.676 17.3 J-
0906-MBH002-06-SM-SYAL 6/17/2009 <0.498 U | <0.0741 U 9.68 0.0681 J 2.57 <0.124 U 6.04 366 <0.00988 UJ <1.49U 0.819 | 0.108 J+/B | <0.0494 U [ <0.00988 U|<0.0988 U 0.664 33.9 J-
MBHO002-07 0906-MBH002-07-SM-2-ARTR 6/16/2009 <0.489 U | 0.0782J 19.9 0.127 1.63 <0.122 U 11.5 29.7 <0.0157 U <147U 0.528 J 0.2 0.0925J [<0.00978 U|<0.0978 U| 0.387J 18.2
0906-MBH002-07-GF-avg 6/16/2009 <0.499 U 0.118J 10.1 0.11J 2.78 <0.122 U 5.07 49.5 <0.0186 U 2251 0.926 J 0.326 <0.0486 U |<0.00973 U|<0.0973 U| 0.652J 18.8
0906-MBH002-07-GF-2 6/16/2009 <0.499 U 0.074 J 9.92 0.0454 J 3.64 <0.116 U 5.09 47.6 <0.0186 UJ 2251 0.569 J 0.318 <0.0466 UJ|<0.00931 U|<0.0931 U 0.947 19.9
0906-MBH002-07-SL-2-SYAL 6/16/2009 <0.492 U | <0.0737 U 34 <0.0246 U 1.15 <0.123 U 4.16 253 <0.0157 U <1.48U 1.06 0.199 <0.0491 U [ <0.00982 U|<0.0982 U| 0.275J 17
0906-MBH002-07-SM-2-SYAL 6/16/2009 <0.977 U | <0.0653 U | 10.3J 0.0868 J 3.23 <0.109 U 4.54 189 <0.0174 UJ <2.93U 0.961 <0.0871 U |<0.0436 UJ[<0.00871 U|<0.0871 U 0.918 17.6
0906-MBH002-07-SL-avg-ARTR 6/16/2009 <0.498 U 0.136J 26.4 0.0852 J 1.62 <0.117 U 11 84.7 0.0209J <1.49U 0.77J 0.578 <0.0468 U | <0.00936 U|<0.0936 U| 0.486J 19.2
0906-MBH002-07-SL-1-ARTR 6/16/2009 <0.484 U 0.188 J 25.2 0.0902 J 1.93 <0.114 U 9.35 84.5 0.0209J <1.45U 0.727 J 0.689 <0.0457 U |<0.00914 U|<0.0914 U 0.553 18.5
0906-MBH002-07-SL-3-SYAL 6/16/2009 <0.5U |<0.0735UJ] 31.5 0.0262 J 1.28 <0.123 U| 4.73 151 <0.0157 U 2321 0.925 0.551 <0.049 U | <0.0098 U | <0.098 U 0.335J 20
0906-MBH002-07-GF-3 6/16/2009 <0.488 U 0.149J 11 0.115 2.32 <0.122 U 54 51.1 <0.0156 U <l.46 U 1.13 0.287 <0.0486 U |<0.00973 U|<0.0973 U 0.576 16.1
0906-MBH002-07-SM-1-ARTR 6/16/2009 <0.493 U | 0.0884J 10.1 0.189 2.06 <0.116 U 8.84 47.9 <0.0149 U 2.231) 0.726 J 0.234 <0.0466 U |<0.00931 U|<0.0931 U 0.495 19.7
0906-MBH002-07-SL-2-ARTR 6/16/2009 <0.498 U | 0.0834J 27.6 0.0801J 1.31 <0.117 U 12.6 84.8 <0.015U <1.49U 0.813 0.467 <0.0468 U | <0.00936 U|<0.0936 U| 0.419J 19.9
0906-MBH002-07-GF-1 6/16/2009 <0.479 U 0.131J 9.48 0.171 2.38 <0.116 U| 4.72 49.9 <0.0149 U <1.44U 1.08 0.373 <0.0465 U | <0.00929 U|<0.0929 U| 0.432J 20.5
0906-MBH002-07-SL-1-PUTR 6/16/2009 <0.497 U | <0.0721 U 9.49 0.0599 J 1.53 <0.12 U 3.28 10.2 <0.0154 U <1.49U 1.47 0.237 <0.0481 U [ <0.00962 U|<0.0962 U| 0.467 J 4.8
0906-MBH002-07-SM-1-PUTR 6/16/2009 <0.489 U | <0.0709 U 9.11 0.0619J 0.959 <0.118 U 2.05 9.95 <0.0151 U <1.47U 0.533J 0.109J <0.0473 U |<0.00945 U|<0.0945 U| 0.273J 4.66
0906-MBH002-07-SM-3-SYAL 6/16/2009 <0.498 U | <0.0713 U 10.3 0.0427 J 1.03 <0.119 U 6.89 159 <0.0152 U <1.49U 0.645J 0.16J <0.0475 U |<0.00951 U|<0.0951 U| 0.204 J 20.8
0906-MBH002-07-SL-avg-SYAL 6/16/2009 <0.5U |[<0.0737U 32.8 0.0262 J 1.22 <0.123 U| 4.45 202 <0.0157 U 2321 0.993 0.375 <0.0491 U |<0.00982 U|<0.0982 U| 0.305J 18.5
0906-MBH002-07-SM-avg-ARTR 6/16/2009 <0.493 U | 0.0833J 15 0.158 1.85 <0.122 U 10.2 38.8 <0.0157 U 2.231) 0.627 J 0.217 0.0925J [<0.00978 U|<0.0978 U| 0.441J 19
0906-MBH002-07-SM-avg-SYAL 6/16/2009 <0.977 U | <0.0713 U | 10.3J | 0.0648 J 2.13 <0.119 U 5.72 174 <0.0174 U <2.93U 0.803J 0.16 J <0.0475 U |<0.00951 U|<0.0951 U| 0.561J 19.2
MBH002-08 0906-MBH002-08-SM-SYAL 6/18/2009 <0.839 U |<0.0716 UJ| 6.42J |<0.0239 U 1.56 <0.119 U 6.85 120 <0.00954 U <2.52U 0.678 J 0.0996 U 0.0996 J [<0.00954 U|<0.0954 U| 0.336J 6.73
0906-MBH002-08-SL-CHNA 6/18/2009 <0.858 U | 0.195 J- 35.5 0.0606 J 2.67 <0.125U 19.5 84.8 <0.00996 U <2.57U 0.869 0.812 <0.0498 U | <0.00996 U|<0.0996 U 0.801 38
0906-MBH002-08-SL-ARTR 6/18/2009 <0.969 U | 0.153 J- 34.3 0.0584 J 2.55 <0.123 U 7.05 74.7 <0.00982 U <2.91U 0.798 0.557 <0.0491 U |<0.00982 U|<0.0982 U 0.816 9.78
0906-MBH002-08-SM-CHNA 6/18/2009 <1.0U 0.266 J- 17.8 0.171 2.59 <0.133 U 15 55.5 <0.0106 U <3.0U 0.754 ] 1.2 <0.0532 U | <0.0106 U | <0.106 U 0.756 24.1
0906-MBH002-08-SM-ARTR 6/18/2009 <1.55U 0.079 J- 17.1 0.145 1.83 <0.12 U 8.63 33.4 <0.00962 U <4.66 U 0.694 J 0.257 J+ | <0.0481 U [<0.00962 U|<0.0962 U 0.58 10.1
0906-MBH002-08-SL-SYAL 6/18/2009 <0.794 U |<0.0698 UJ 38 <0.0233 U 1.83 0.138J 5.03 180 <0.00931 U <2.38 U 2.14 0.319 J+ 0.299 <0.00931 U|<0.0931 U 0.5 12.6
0906-MBH002-08-FB 6/18/2009 <0.496 U | 0.193 J- 19.8 0.23 2.32 0.223J 5.87 96.1 <0.00929 U <1.49U 1.58 0.291 J+ 0.105J ]<0.00929 U|<0.0929 U 0.893 18.1
0906-MBH002-08-GS 6/18/2009 <0.499 U 6.67 J- 3.71J 0.0289 J 2.17 <0.123 U 4.9 63.9 <0.0098 U 254 0.57J 0.362 J+ 0.118J <0.0098 U | <0.098 U 0.4321) 20.5
0908-MBH002-08-FB 8/25/2009 <0.491 U 0.198J 22.8 0.0937J 1.28 <0.124 U| 4.53 59 <0.00992 UJ <1.47U 0.602 J 0.832 <0.0496 U |<0.00992 U|<0.0992 U| 0.376J 16.3 J-




TABLE 2-9
UPLAND VEGETATION BACKGROUND DATA
P4 RI/FS
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Metals (mg/k
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Location Field Sample Date
Mine Name | Identification Identification Collected | Antimony| Arsenic | Boron |Cadmium | Chromium | Cobalt | Copper |Manganese| Mercury |Molybdenum| Nickel | Selenium Silver Thallium | Uranium [Vanadium| Zinc
Screening Level’
NE 30 150 10 100 25 40 2000 NE 5 100 5 NE NE NE 50 500
Henry MBH002-09 0906-MBH002-09-GF 6/16/2009 <0.48 U 0.105J 10.2 0.134 2.31 <0.116 U 6.22 71.6 0.0306 J 1.48J 0.887 0.241 <0.0462 U | <0.00924 U|<0.0924 U 0.544 24.1
0906-MBH002-09-SM-PUTR 6/16/2009 <0.499 U |<0.0746 UJ| <25U 0.109 1.65 <0.124 U 3.25 0.603 <0.0159 U <1l5U 0.962 0.211 <0.0497 U | <0.00994 U|<0.0994 U| 0.445J 0.551J
0906-MBH002-09-SL-PUTR 6/16/2009 <0.494 U |<0.0721 UJ| 40.6 0.0284 J 1.29 <0.12 U 3.16 33.2 <0.0154 U <1.48 U 1.29 0.167 J <0.0481 U |<0.00962 U|<0.0962 U| 0.366 J 19.8
MBH002-10 0906-MBH002-10-SL-PUTR 6/18/2009 <0.963 U | 0.0978J 20.7 0.0528 J 2.38 <0.125U 9.11 21 0.0589J <2.89 U 1.24 0.415 0.368 <0.01U <0.1U 0.537 15.5
0906-MBH002-10-SL-SYAL 6/18/2009 <0.499 U |<0.0721 UJ 52 <0.024 U 2.64 <0.12U 3.89 269 <0.00962 U 219 1.22 0.301 0.296 <0.00962 U[<0.0962 U| 0.472J 14.9
0906-MBH002-10-SL-CHNA 6/18/2009 <0.917 U 0.38 J- 45.7 0.0964 J 2.82 0.423J 11.8 195 <0.00986 U <2.75U 1.68 0.637 0.242 <0.00986 U|<0.0986 U 1.49 40
0906-MBH002-10-SM-SYAL 6/18/2009 <1.66 U 0.0945J 39.1 0.142 2.54 0.24) 6.96 542 <0.0098 U <4.97 U 0.975 | 0.199 J+/B 10.5 <0.0098 U | <0.098 U 0.915 30.2
0906-MBH002-10-SM-PUTR 6/18/2009 <0.965 U | 0.0866 J 26.2 0.271 2.89 <0.123 U 5.29 54.5 <0.00984 U <29U 0.965 | 0.226 J+/B | <0.0492 U [ <0.00984 U|<0.0984 U 0.578 14.6
0906-MBH002-10-SM-CHNA 6/18/2009 <0.926 U 6.7 J- 26.9 0.109 2.24 <0.123 U 8.49 101 <0.00984 U <2.78 U 0.778 J 0.647 0.0743 J |<0.00984 U|<0.0984 U 0.62 21.7
0906-MBH002-10-SM-ARTR 6/18/2009 <1.17 U |<0.0732 UJ 20 0.227 3.31 <0.122 U 6.17 20.9 0.0672J <3.51U 0.675J | 0.232 J+/B | <0.0488 U [ <0.00977 U|<0.0977 U 0.625 10.6
0906-MBH002-10-SM-AMAL 6/18/2009 <0.962 U |<0.0746 UJ| 10.1 0.0717 J 2.36 <0.124 U 4.2 18.4 <0.00994 U <2.88 U 0.73J | 0.242J+/B | 0.0562J [<0.00994 U|<0.0994 U 0.614 13
0906-MBH002-10-FB 6/18/2009 <0.499 U 0.325J 22.4 0.357 3.63 0.48 5.79 162 <0.00921 U <l5U 1.92 0.492 <0.046 U |<0.00921 U|<0.0921 U 1.41 19.4
0906-MBH002-10-GS 6/18/2009 <0.499 U 0.109J 45]) |[<0.0238 U 3.15 <0.119 U 5.59 58.9 <0.00951 U 2.87J 0.662 J 0.393 0.18J <0.00951 U|<0.0951 U 0.518 24.8
0906-MBH002-10-SL-AMAL 6/18/2009 <0.496 U |<0.0744 UJ| 16.8 |<0.0248 U 2.18 <0.124 U 5.82 93.2 0.0142J <1.49U 0.884 | 0.197J+/B| 0.179J |<0.00992 U|<0.0992 U| 0.384J 23.6
0906-MBH002-10-SL-ARTR 6/18/2009 <0.496 U 0.288 J 35.2 0.15 3.45 0.203J 6.03 128 <0.00912 U <1.49U 1.43 0.76 <0.0456 U |<0.00912 U|<0.0912 U 1.09 13.9
0908-MBH002-10-FB 8/25/2009 <0.489 U 0.268 J 27.4 0.644 4.22 0.36J 4.71 161 <0.00963 UJ 1.91J 1.68 0.392 <0.0482 U | <0.00963 U|<0.0963 U 1.65 18.2 J-
MBHO002-CS 0908-MBH002-CS-JUSC-STEM 8/25/2009 <0.495 U 5.45)] 9.09 0.122 2.59 <0.12 U 5.41 29.4 <0.00963 UJ <1.48 U 1.07 0.192J <0.0482 U |<0.00963 U|<0.0963 U 0.817 15.4
0908-MBH002-CS-JUSC-LEAF 8/25/2009 <0.498 U |<0.0741 UJ| 14.2 0.0465 J 2.53 <0.124 U| 4.35 106 0.0748 J- <1.49U 0.903 0.181J <0.0494 U | <0.00988 U|<0.0988 U 0.739 23
Enoch Valley MBEO001-01 0906-MBE001-01-SL-SYAL 6/22/2009 <5.0U 0.0996 J 364 0.295 2.25 <0.12 U 5.68 1170 J- NA <15U 1.99 0.124 ] <0.048 U | <0.0096 U | 0.101J 1.64 289
0906-MBE001-01-SM-AMAL 6/22/2009 <0.5U |[<0.0741U 20.7 0.0357 J 1.21 <0.124 U 11.5 26.8 J- <0.0198 UJ <15U 0.884 <0.0988 U | <0.0494 U | <0.00988 U[<0.0988 U| 0.372J 30.2
0906-MBE001-01-SM-ARTR 6/22/2009 <0.499 U | 0.0953J 16.4 0.131 1.25 <0.122 U 11.4 47 J- <0.0195 UJ <15U 0.896 0.344 <0.0488 U | <0.00977 U|<0.0977 U 0.558 20.1
0906-MBE001-01-SL-PRVI 6/22/2009 <0.497 U | <0.0738 U 16.8 0.0369 J 1.3 <0.123 U 5.47 195 J- NA <1.49U 1.74 0.1J <0.0492 U | <0.00984 U|<0.0984 U| 0.487J 26.3
0906-MBE001-01-SM-PRVI 6/22/2009 <0.497 U <0.07 U 16.1 0.0447 J 1.31 <0.117 U 5.29 72 J- <0.0187 UJ <1.49U 1.07 <0.0933 U | <0.0466 U |[<0.00933 U[<0.0933 U| 0.401J 394
0906-MBE001-01-SM-ROWI 6/22/2009 <1.05U |<0.0683 U 40 0.0448 J 1.25 <0.114 U 7.38 35.7 <0.0182 UJ <3.15U 0.795 <0.0911 U | <0.0455 U |[<0.00911 U[<0.0911 U| 0.393J 11.6
0906-MBE001-01-SM-SYAL 6/22/2009 <0.481 U | <0.0734 U 11.5 0.101 1.61 <0.122 U 8.64 375 <0.0196 UJ <1.44U 0.809 0.0992J |<0.0489 U [<0.00978 U|<0.0978 U 0.57 36.7
0906-MBE001-01-FB 6/22/2009 <0.484 U | 0.0765J 19.3 0.0252J 1.45 <0.123 U 6.7 73 NA <1.45U 1.47 0.456 <0.0492 U |<0.00984 U|<0.0984 U| 0.446J 27.2
0906-MBE001-01-SL-PUTR 6/22/2009 <0.495 U |<0.0747 UJ| 20.9 0.0596 J 1.66 <0.125U 3.98 25.9 J- NA <1.49U 2.12 0.176 J <0.0498 U | <0.00996 U|<0.0996 U 0.909 21.5
0906-MBE001-01-SM-PUTR 6/22/2009 <0.5U <0.0744 U 11.9 0.117 1.65 <0.124 U 3.73 24.8 J- <0.0198 UJ <15U 1.22 <0.0992 U | <0.0496 U [ <0.00992 U|<0.0992 U 0.767 13.4
0906-MBE001-01-SL-ROWI 6/22/2009 <1.23U | <0.149 U 26.4 |[<0.0496 U 211 <0.248 U 6.67 501 NA <3.69 U 0.932J <0.198 U | <0.0992 U| <0.0198 U | <0.198 U 0.54J 51.8
0906-MBE001-01-SL-ARTR 6/22/2009 <0.5U 0.259J 35.3 0.111 1.92 <0.125U 12.1 230 J- <0.02 UJ <l5U 1.09 1.06 <0.0499 U | <0.00998 U|<0.0998 U 0.944 24.9
0906-MBE001-01-SL-AMAL 6/22/2009 <0.496 U | <0.0702 U 245 |[<0.0234 U 0.978 <0.117 U 8.51 122 J- NA <1.49U 1.25 <0.0936 U | <0.0468 U | <0.00936 U|[<0.0936 U| 0.298J 39.3
0906-MBE001-01-GS 6/22/2009 <0.5U 0.231J 2.76J | 0.0472J 2.8 <0.124 U 7.2 71.1J- NA 1.98J 0.936 0.921 <0.0497 U | <0.00994 U|<0.0994 U 0.524 20.9
0908-MBEO001-01-FB 8/24/2009 <0.487 U 0.153J 68.3 0.0591 J 2.79 <0.125U 7.21 88.8 0.0206 J 1.65J 1.09 0.633J <0.0499 U | <0.00998 U|<0.0998 U 0.827 37.5
MBEO001-03 0906-MBE001-03-SL-SYAL 6/21/2009 <0.498 U | 0.119 UJ 28.2 0.071J 1.03 <0.125U 9.01 167 0.0273 J- <1.49U 1.26 0.25J+ [<0.0499 UJ|<0.00998 U|<0.0998 U| 0.351J 36.4
0906-MBE001-03-SM-SYAL 6/21/2009 <0.499 U | 0.116 UJ 7.53 0.316 1.29 <0.123 U 5.26 591 <0.00982 UJ <15U 0.64J 0.345 J+ [<0.0491 UJ|<0.00982 U|<0.0982 U 0.877 39.2
0906-MBE001-03-GF 6/21/2009 <0.481 U | <0.075 UJ 13.7 0.265 1.96 <0.125U 7.93 82.2 <0.02 U 1.77J 1.83 0.392 <0.05U <0.01U <0.1U 0.642 345
0906-MBE001-03-SM-PRVI 6/21/2009 <8.62 U | 0.0829 UJ| <43.1U |<0.0247 U| 0.139J |<0.124U|<0.148 U 44.6 <0.00988 UJ <25.9U <0.198 U| <0.0988 U [<0.0494 UJ|<0.00988 U|<0.0988 U| <0.124 U 39
0906-MBE001-03-SL-PRVI 6/21/2009 <0.499 U | 0.113UJ 17 <0.0248 U 1.26 <0.124 U 7.45 101 <0.0099 UJ <l5U 3.06 0.383 J+ [<0.0495 UJ| <0.0099 U | <0.099 U 0.502 20.7
MBEO001-04 0906-MBE001-04-GF 6/21/2009 <0.493 U 0.15J 24.2 1.22 1.56 <0.112 U 10.9 56.7 <0.0179 U 1.98J 2.21 0.636 <0.0447 UJ|<0.00894 U|<0.0894 U 0.488 44.1
0906-MBE001-04-CS-WILD ST 6/21/2009 <0.496 U | <0.284 U 20.5 0.194J 3.35 <0.473 U 13 67.4 <0.0379 UJ 1.63J 1.25J <0.379 U <0.189 U | <0.0379 U | <0.379 U 1.08J 18.7 J-
0906-MBE001-04-SL-SYAL 6/21/2009 <0.5U |<0.0743UJ| 27.4 0.0534 J 1.47 <0.124 U 5.07 146 J- <0.0198 U <1l5U 4,94 0.146 J <0.0495 U | <0.0099 U | <0.099 U 0.346 J 21.1
0906-MBE001-04-SM-SYAL 6/21/2009 <0.551 U | <0.0658 U 6.45 0.334 1.69 <0.11 U 6.07 287 <0.0175U <1.65U 1.22 0.125J |<0.0439 UJ|<0.00877 U|<0.0877 U 0.639 19.3
0906-MBE001-04-SM-PRVI 6/21/2009 <0.493 U |<0.0741UJ] 11.8 0.603 1.72 <0.124 U 5.2 99.7 <0.0198 U <1.48U 1.63 <0.0988 U | <0.0494 U | <0.00988 U[<0.0988 U| 0.454J 17.7
0906-MBE001-04-SL-PRVI 6/21/2009 <0.499 U | <0.075 UJ 13.3 0.314 1.72 <0.125U 6.06 248 <0.02 U <15U 2.9 0.298 <0.05U <0.01 U <0.1U 0.435J 21.1
MBEO001-05 0906-MBE001-05-GF 6/21/2009 <0.497 U | 0.145UJ 14.9 0.145 1.57 <0.125U 10.3 55.8 <0.00998 UJ <1.49U 1.45 0.359 <0.0499 UJ[<0.00998 U|<0.0998 U 0.554 37.6
MBEO001-06 0906-MBE001-06-GF 6/21/2009 <0.479 U | 0.0918 J 10.8 0.137 3.2 <0.125U 8.62 53.6 <0.02 U 3.63 1.92 0.56 <0.0499 U | <0.00998 U|<0.0998 U 0.726 28.5
MBEO001-07 0906-MBE001-07-GS-1 6/21/2009 <0.493 U | <0.0727 U| 3.04J 0.303 2.34 <0.121 U 6.45 47.4 <0.0194 U 8.18 1.14 2.63 <0.0484 U |<0.00969 U|<0.0969 U| 0.437J 25.5 J-
0906-MBE001-07-FB-1 6/21/2009 <0.865 U | 0.0981 J+ 28.8 1.24 1.7 <0.123 U 12.5 43.4 <0.0196 U 9.15 1.65 5.28 0.0529J 0.0141J [<0.0982 U 0.573 46.8 J-
0906-MBE001-07-SL-ARTR-1 6/21/2009 <0.498 U | 0.438 J+ 23.2 0.209 2.28 <0.122 U 9.46 123 0.0198 J <1.49U 3.24 2.08 <0.0487 U |<0.00975 U|<0.0975 U 0.965 20.2 J-
0906-MBE001-07-SM-ARTR-1 6/21/2009 <0.498 U | 0.266 J+ 23.6 0.314 1.31 <0.112 U 10.4 45.9 <0.018 U <1.49U 2.85 1.47 <0.045 U [<0.00899 U|<0.0899 U 0.499 20.7
0906-MBE001-07-FB-2 6/21/2009 <0.484 U | 0.0876 J+ 17.9 0.391 2.05 <0.125U 6.4 32.3 <0.02 U 6.58 2.2 6.42 <0.0499 U | <0.00998 U|<0.0998 U 0.539 31.7 J-
0906-MBEO001-07-SM-ARTR-avg 6/21/2009 <0.498 U 0.241J 22.8 0.36 1.23 <0.125U 10.2 54 <0.0199 U <1.49U 2.88 1.31 <0.0498 U | <0.00996 U|<0.0996 U| 0.495J 21.4
0906-MBEO001-07-SL-ARTR-avg 6/21/2009 <0.5U 0.326 J+ 22.1 0.209 2.02 <0.122 U 10.3 137 0.0198 J <15U 3.45 1.65 <0.0487 U |<0.00975 U|<0.0975 U 0.879 20.9 J-
0906-MBEO001-07-GS-avg 6/21/2009 <0.497 U | <0.0727 U| 3.04J 0.259 2.38 <0.121 U 5.58 41.7 <0.0194 U 8.11 0.882 J 3.26 <0.0484 U | 0.014J |[<0.0969 U| 0.432J 23 J-
0906-MBEO001-07-FB-avg 6/21/2009 <0.865 U 2.28 J+ 27.1 0.741 1.92 <0.125U 9.25 40 <0.02 U 8.91 2.24 5.02 0.0529 J 0.0122J [<0.0998 U 0.593 37.9 J-
0906-MBEO001-07-GS-2 6/21/2009 <0.477 U | <0.0723 U | <2.39 U 0.226 2.32 <0.12U 5.52 38.7 <0.0193 U 5.75 0.69J 3.17 <0.0482 U |<0.00963 U|<0.0963 U| 0.315J 21.5 J-
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Mine Name | Identification Identification Collected | Antimony| Arsenic | Boron |Cadmium | Chromium | Cobalt | Copper |Manganese| Mercury |Molybdenum| Nickel | Selenium Silver Thallium | Uranium [Vanadium| Zinc
Screening Level’
NE 30 150 10 100 25 40 2000 NE 5 100 5 NE NE NE 50 500
Enoch Valley 0906-MBE001-07-FB-3 6/21/2009 <0.479U | 6.66 J+ 34.7 0.593 2.01 <0.122 U| 8.84 44.3 <0.0195 U 11 2.86 3.35 <0.0486 U| 0.0103J |<0.0973U| 0.666 35.1J-
0906-MBE001-07-GS-3 6/21/2009 <0.497U | <0.07U [<2.48U 0.247 2.47 <0.117U| 4.76 39.1 <0.0187 U 10.4 0.815 3.97 <0.0466 U| 0.014J |<0.0933U| 0.543 22.1J-
0906-MBE001-07-SM-ARTR-3 6/21/2009 <0.497U | 0.215J 21.9 0.405 1.14 <0.125 U 9.9 62.1 <0.0199 U <1.49U 2.91 1.14 <0.0498 UJ[<0.00996 U|<0.0996 U| 0.491J 22
0906-MBE001-07-SL-ARTR-3 6/21/2009 <0.5U 0.214 J+ 21 0.208 1.75 <0.12 U 11.2 151 <0.0192 U <15U 3.66 1.21 <0.048 U | <0.0096 U | <0.096 U 0.792 21.6
0908-MBE001-07-FB-1 8/24/2009 <0.494U | 0.374J 54.1 0.533 1.49J <0.612 U| 3.32 17.3 <0.0196 UJ 30.2 1.04J 10.4 <0.0489 U| 0.0112J [<0.0978 U| <0.612U | 26 J-
0908-MBE001-07-FB-2 8/24/2009 <0.495U | 0.102J 35 1.88 1.61 <0.124 U| 4.74 33 <0.0198 UJ 8.17 1.28 2.89 <0.0494 U| 0.0337 |<0.0988 U 0.53 28.8 J-
0908-MBE001-07-FB-3 8/24/2009 <0.499 U | <0.0731U| 79.1 0.501 1.62 <0.122 U| 4.85 27.7 <0.0195 UJ 13.5 1.43 8.55 <0.0487 U |<0.00975 U|<0.0975 U| 0.544 17.5 J-
0908-MBE001-07-FB-avg 8/24/2009 <0.499U | 0.238J 56.1 0.971 157 <0.612 U 4.3 26 <0.0198 UJ 17.3 1.257J 7.28 <0.0494 U| 0.0225J [<0.0988 U| 0.537 24.1 J-
MBEO001-08 0906-MBE001-08-SM-SYAL 6/21/2009 <0.471 U | <0.065 U 6.32 0.59 2.62 <0.108 U| 8.08 146 <0.00867 UJ <1.41U 1.97 0.429 <0.0433 U | <0.00867 U[<0.0867 U| 0.884 18.6 J-
0906-MBE001-08-SL-SYAL 6/21/2009 <0.499 U | 0.0831UJ| 18.7 0.16 1.6 <0.124 U| 10.5 55.9 <0.00992 UJ <l5U 2.05 0.223 J+ |<0.0496 UJ[<0.00992 U|<0.0992 U| 0.331J 33.5
0906-MBE001-08-GF 6/21/2009 <0.498 U | 12.3J+ 20.2 2.52 2.71 <0.123U| 13.2 41 <0.00982 UJ 1.71J 3.54 0.471 J+ [<0.0491 UJ[<0.00982 U|<0.0982 U 1.14 38.6
MBEO01-09 0906-MBEO001-09-GS 6/21/2009 <1.61U | <0.368U | <8.06 U| 0.422J 2.0 <0.613 U 4.7 35 <0.049 UJ <4.84 U 1.13J 1.09 <0.245UJ| <0.049 U <0.49 U 0.717J 19.6
0906-MBE001-09-SM-SYAL 6/21/2009 <0.498 U | 0.122 UJ 11.4 0.228 1.49 <0.123U| 6.43 355 <0.00984 UJ <1.49U 0.985 0.274 J+ |<0.0492 UJ[<0.00984 U|<0.0984 U| 0.631 30.2
0906-MBE001-09-SM-POTR 6/21/2009 <0.501U | 0.0867 UJ| 12.6 1.89 1.18 <0.124 U| 4.05 22.5 <0.00992 UJ <1l5U 0.864 0.251 J+ |<0.0496 UJ[<0.00992 U|<0.0992 U 0.4 49.3
0906-MBEO001-09-SM-ARTR 6/21/2009 <1.18U 0.333 UJ 18.7 1.81 2.26 <0.269 U 9.58 52.8 <0.0216 UJ <3.55U 1.52J 0.746 <0.108 UJ | <0.0216 U | <0.216 U 1.18 21.8
0906-MBE001-09-SL-AMAL 6/21/2009 5.41 0.0931UJ| 24.2 0.308 1.08 <0.125U| 6.22 178 <0.01 UJ 7.53 2.94 0.214 J+ | <0.05UJ <0.01 U <0.1U 0.338J 34.5
0906-MBE001-09-SL-ARTR 6/21/2009 <0.485U | 0.466 J+ 21.9 1.73 2.69 0.299 J 11.3 187 0.0173 J- <1.45U 2.36 1.21 <0.0496 UJ| 0.0117J |<0.0992 U 1.73 30
0906-MBEO001-09-SL-POTR 6/21/2009 <0.497 U | 0.0931 UJ 13.2 1.51 1.39 <0.125U 4.11 22.6 <0.00998 UJ <1.49U 2.77 0.246 J+ |<0.0499 UJ|<0.00998 U[<0.0998 U| 0.472J 73.4
0906-MBE001-09-SL-SYAL 6/21/2009 <0.5U [0.0872UJ| 20.7 0.0285J 1.27 <0.125U| 4.58 134 <0.01 UJ <15U 3.5 0.255J+ | <0.05UJ <0.01 U <0.1U 0.365J 23.4
0906-MBE001-09-FB 6/21/2009 <0.468 U | 0.417 J+ 26.4 0.697 3.16 0.319J 10.5 86.1 <0.00982 UJ <1.4U 4.57 0.764 <0.0491 UJ[<0.00982 U|<0.0982 U 1.67 42.7
0906-MBE001-09-SM-AMAL 6/21/2009 <0.5U [0.0796 UJ| 13.8 0.568 1.55 <0.124 U| 7.53 35.6 0.0273 J- <1l5U 1.94 0.149 U [<0.0494 UJ[<0.00988 U|<0.0988 U| 0.547 23.3
0908-MBE001-09-FB 8/24/2009 <0.494U | 0.172J 37.5 0.79 2.71 <0.123U| 5.21 60.9 0.0117J 2.01J 1.94 0.778J |<0.0493 U [<0.00986 U|<0.0986 U 1.16 43.5
MBEO001-10 0906-MBE001-10-SL-SYAL 6/21/2009 <0.495 U | <0.0672 U 20 0.0563 J 1.8 <0.112 U| 6.44 125 0.0876 J- <1.48U 3.77 0.362 <0.0448 U | <0.00896 U[<0.0896 U 0.6 30.8 J-
0906-MBE001-10-SM-SYAL 6/21/2009 <0.488U | 7.69J+ 8.72 0.293 2.45 <0.118 U 7.0 296 0.0482 J- <1.46 U 1.31 0.287 <0.0473 U | <0.00947 U|<0.0947 U 1.17 35.6 J-
0906-MBE001-10-GF 6/21/2009 <0.485U | 0.229 J+ 24.4 0.486 3.53 0.182 J 10.4 47.3 <0.00952 UJ <146 U 2.89 0.593 <0.0476 U | <0.00952 U|<0.0952 U 1.05 38.8 J-
MBEOO1-ALO2 |0906-MBEO001-AL02-SM-SYAL 6/22/2009 <0.499 U 12.4 ) 13.8 0.9 2.3 <0.155 U 6.53 181 J- NA <15U 1.7 0.182J <0.0622 U | <0.0124 U | <0.124 U 0.831 52.6
0906-MBEO01-AL02-SM-PUTR 6/22/2009 <0.5U |<0.0743UJ] 19.5 0.955 2.56 <0.124 U 4.7 82.1J- NA <15U 5.33 0.381 <0.0495U| 0.0109J | <0.099 U 1.19 18.9
0906-MBE001-AL02-SL-SYAL 6/22/2009 <0.5U [<0.0749UJ] 185 1.61 2.02 <0.125U| 13.3 18.8 J- NA <1l5U 2.57 0.214 <0.0499 U | <0.00998 U|<0.0998 U| 0.657 20.8
0906-MBE001-AL02-SM-ARTR 6/22/2009 <0.5U [<0.0735UJ] 29.5 0.236 1.92 <0.123 U 4.1 57.4 J- NA <1l5U 3.58 0.259 <0.049 U | <0.0098 U | <0.098 U 0.52 30.4
0906-MBEOQ01-ALO2-SL-PUTR 6/22/2009 <0.5U |<0.0747UJ| 27.4 0.358 1.47 <0.125U 4.04 31.5J- NA <1l5U 4.7 0.325 <0.0498 U [ <0.00996 U|<0.0996 U 0.506 19.3
0906-MBE001-AL02-SL-ARTR 6/22/2009 <0.5U 0.0996 J 22.7 1.09 2.22 <0.124U| 14.4 48.5 J- NA <l5U 3.5 0.38 <0.0497 U | <0.00994 U|<0.0994 U| 0.979 24.8
0906-MBE001-AL02-GF 6/22/2009 <0.499U | 0.108J 26.3 1.58 2.76 0.137 J 7.91 46.9 J- NA <1l5U 3.01 0.419 <0.0494 U | <0.00988 U| 0.108 J 0.954 47.3
mg/kg  milligrams per kilogram (dry weight). Shaded |Indicates sample concentration is greater than the associated screening level.
Bold Bolded result indicates positively identified compound. Shaded |Indicates method detection limit is greater than the associated screening level.
NA Not analyzed. uJ Potential low bias, possible false negative.
NE Not established <#U  The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
B Analyte detected in an associated blank. #U The analyte was analyzed for and is considered not detected based on associated quality control data.
J Data are estimated due to associated quality control data. J+ Data are estimated, potentially biased high, due to associated quality control data.
J- Data are estimated, potentially biased low, due to associated quality control data.

! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)
Mineral tolerance of animals, second revised edition, 2005 National Research Council, published by the National
Academics Press, WA DC, 496 pages

Allium - onion (scientific name undetermined)
AMAL - serviceberry (Amelanchier alnifolia)

AR - active ore haul road

ARLU - white sagebrush (Artemisia ludoviciana)
ARTR - big sagebrush (Artemisia tridentata )

BB - Ballard Mine background

BE - Enoch Valley Mine background

BH - Henry Mine background

BS - Ballard Mine shop

CAAR - Siberian peashrub (Caragana arborescens)
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants

FB - forb

GF - grasses and forbs

GS - grass

HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum)

POTR - quaking aspen (Populus tremuloides)
PRVI - chokecherry (Prunus virginiana )

PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose (Rosa woodsii)

SF - shrub fruit

SL - shrub leaves

SM - shrub stems

SYAL - mountain strawberry (Symphoricarpos oreophilus)
TA - Enoch Valley Minte tipple area
VE - vegetation sample
WD - waste rock dump
Wild St - wild strawberry




Table 2-10

Groundwater Background Sample Locations and Rationale

Station Feature Name Mine Formation | Aquifer Unit Latitude Longitude Natural or Site Rationale RI/FS Work Plan Drawing
Background Cross-Reference
MAWO0O01 | School Bus Well NA ND NA N42° 53' 15.00" W111° 26' 39.99" Natural Located some distance from Sites and well is not | Drawing 3-14
MAWO002 | Sharp Field Well NA Alluvium?® Shallow N42° 53' 51.00" W111° 26' 41.99" Natural expected to be in a direct flowpath. Drawing 3-14
MAWO0O03 | Peterson Field Well NA Thaynes® Intermediate | N42° 53' 24.00" W111° 27' 21.59" Natural Representative of Drawing 3-14
MAWO004 | Dredge Field Well NA ND NA N42° 51' 57.01" W111° 29' 22.21" Natural the current domestic and agricultural groundwater | Drawing 3-14
MAWO0O05 | Vasser Windmill Field Well NA Alluvium, NA N42° 51' 44.32" W111° 23' 08.79" Natural uses Drawing 3-14
Wells? in the vicinity of the Sites.
MAWO006 | Godfrey Field Well West NA Basalt® Shallow N42° 51' 59.54" W111° 30' 49.85" Natural Drawing 3-14
MAWO0O07 | Godfrey Field Well North NA Alluvium?® Shallow N42° 52' 29.99" W111° 29' 49.20" Natural Drawing 3-14
MDWO0O01 | Peterson House Well NA Travertine® | Shallow N42° 53' 24.00" W111° 27' 25.99" Natural Drawing 3-14
MDWO002 | Thompson House Well NA AIIuviumZa1 NA N42° 54' 17.97" W111° 26' 46.58" Natural Drawing 3-14
Thaynes
MDWO003 | Taylor House Well NA ND NA N42° 52' 29.99" W111° 26' 45.99" Natural Drawing 3-14
MDWO004 | Godfrey House Well NA ND NA N42° 49' 26.39" W111° 33' 14.40" Natural Drawing 3-14
MDWO0O05 | Cedar Bay RV Park Well NA Alluvium, Shallow N42° 54' 32.40" W111° 31' 51.59" Natural Drawing 3-14
Travertine®
MDWO006 | Ellis House Well NA ND NA N42° 54' 43.20" W111° 28' 47.99" Natural Drawing 3-14
MMWO007 | South of EVM South Dump; Enoch Alluvium/ Shallow N42° 51' 48.6" W111° 23' 29.8" Natural Located in an area where favorable piezometric Drawings 3-45. 3-46
near edge of dump footprint Valley Dinwoody gradients have prevented site contaminants from
MMWO008 | South of EVM South Dump; Enoch Alluvium/ Shallow N42° 53' 34.6" W111° 25' 33.8" Natural impacting the groundwater (to be further Drawings 3-45. 3-46
south and downgradient of Valley Dinwoody evaluated in Rl Report).
MMWO0O07
MMWO025 | Along the south end of Enoch Enoch Dinwoody Intermediate | N42° 51' 49.16" W111° 23' 31.95" Natural Drawings 3-45, 3-46
Valley Mine, near MMWO0O07 Valley
MMWO026 | Northeast of MPWO006 and Enoch Wells Deep N42° 51' 56.48" W111° 23' 25.75" Natural Wells Formation locations not impacted by the Drawings 3-45, 3-46
MMWO008 Valley Sites (long flowpaths or lack of source
MMWO030 | Along the southwestern portion | Ballard Wells Deep N42° 49'10.72" W111° 29' 17.03" Natural contribution — to be further evaluated in RI Drawings 3-15, 3-16, 3-17
of Ballard Mine in the vicinity of Report)
MW-16A
MMWO031 | Along the western perimeter of | Ballard Wells Deep N42°50'11.87" W111° 29' 43.05" Natural Drawings 3-15, 3-18, 3-19
Ballard Mine north of MMWO017
and on the east side of the haul
road.
MMWO032 | Adjacent to MWD084 Ballard Alluvium/ Shallow N42° 50' 09.3" W111° 28' 21.8" Natural Groundwater isolated from waste rock by low Drawings 3-15, 3-16, 3-17
Dinwoody permeability alluvium and likely in area of
upwelling ground water similar to MMWO033 (to be
further evaluated in Rl Report)
MMWO033 | Deeper Well Nested with Ballard Dinwoody Intermediate | N42° 49' 35.3" W111°28'11.9" Natural Located in area of upwelling groundwater that is Drawings 3-15, 3-16, 3-17
MMWO029 preventing site contaminants from impacting the
deeper groundwater monitored by well (indicated
with nested wells).
MPWO019 | EVM shop/office Enoch Dinwoody or | Intermediate | N42° 52' 37.40" W111° 25' 16.52" Natural Located some distance from Sites and well is not | Drawings 3-14, 3-45, 3-46
Valley Thaynes expected to be in a direct flowpath
Notes:

ND - not determined
NA - not assigned

Location (GPS) coordinates use the NAD27 datum and are presented in ddd mm ss format (degrees minutes seconds).

4 Formation was interpreted from logs and geologic maps, so some wells may be open to multiple formations.
® well logs were not found for these agricultural and domestic wells, so construction information is limited




GROUNDWATER BACKGROUND DATA

TABLE 2-11

P4 RI/FS
(Page 1 of 9)

Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved |Aluminum| Antimony | Arsenic | Barium [Beryllium| Boron | Cadmium [Calcium| Chromium | Cobalt Copper Iron Lead
Screening Level
0.2% 0.006% 0.01° 22 0.004% 7.3° 0.005% NE 0.1% 0.011° 1.3% 0.3% 0.015%

MAWO001 NA 5/17/2004 |051704GWMAWO001-1-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0009 JK NA NA NA NA
051704GWMAWO001-1-F Dissolved NA NA NA NA NA NA <0.0002 UK]|] 61.6 K | <0.0002 UK NA NA NA NA

051704GWMAWO001-2-U Total NA NA NA NA NA NA <0.0002 UK NA 0.001 J+K NA NA NA NA

051704GWMAWO001-2-F Dissolved NA NA NA NA NA NA <0.0002 UK| 68.2 K [ 0.0002 JK NA NA NA NA

051704GWMAWO001-3-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0007 UK NA NA NA NA

051704GWMAWO001-3-F Dissolved NA NA NA NA NA NA <0.0002 UK| 68.7 K [ <0.0002 UK NA NA NA NA

051704GWMAWO001-avg-U Total NA NA NA NA NA NA <0.0002 UK NA 10.00095 J+K NA NA NA NA

051704GWMAWO001-avg-F | Dissolved NA NA NA NA NA NA <0.0002 UK| 66.2 K [ 0.0002 JK NA NA NA NA

5/20/2008 |052008GWMAWO001-0-U Total 0.04 J+K NA NA NA NA NA <0.0001 UK| 68.5 K NA NA NA 0.09 J+K NA

052008GWMAWO001-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 69.7 K NA NA NA 0.04 JK NA

MAWO002 Shallow 5/19/2004 |051904GWMAWO002-0-U Total NA NA NA NA NA NA <0.0002 UK NA <0.0002 UK NA NA NA NA
051904GWMAWO002-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 61.5 K [ <0.0002 UK NA NA NA NA

6/11/2008 |061108GWMAWO002-0-U Total 0.04 UK NA NA NA NA NA <0.0001 UK]| 544 K NA NA NA 0.48 K NA

061108GWMAWO002-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 51.3 K NA NA NA 0.54 K NA

MAWO003 Intermediate | 5/19/2004 [051904GWMAWO003-0-U Total NA NA NA NA NA NA 0.0004 JK NA 0.0044 K NA NA NA NA
051904GWMAWO003-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 34 K 0.0013 K NA NA NA NA

5/19/2008 |051908GWMAWO003-0-U Total <0.03 UK NA NA NA NA NA <0.0001 UK] 68.8 K NA NA NA <0.02 UK NA

051908GWMAWO003-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK]| 69.2 K NA NA NA <0.02 UK NA

MAWO004 NA 5/21/2004 |052104GWMAWO004-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0002 JK NA NA NA NA
052104GWMAWO004-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 177 K | <0.0002 UK NA NA NA NA

6/12/2008 |061208GWMAWO004-0-U Total 0.04 JK NA NA NA NA NA <0.0001 UK| 167 K NA NA NA 3.47 K NA

061208GWMAWO004-0-F Dissolved | 0.12 JK NA NA NA NA NA <0.0001 UK]| 166 K NA NA NA 3.41 K NA

MAWO005 NA 5/17/2004 |051704GWMAWO005-0-U Total NA NA NA NA NA NA 0.0016 K NA 0.0048 K NA NA NA NA
051704GWMAWO005-0-F Dissolved NA NA NA NA NA NA 0.0006 JK | 106 K | <0.0002 UK NA NA NA NA

12/3/2008 [120308GWMAWO005-0-U Total <0.05 U NA NA NA NA NA [<0.000125 Ul NA 0.00188 J NA NA 0.078 J NA

120308GWMAWO005-0-F Dissolved | <0.05 U NA NA NA NA NA [<0.000125 U] 99 0.00163 J NA NA <0.025 U NA

MAWO006 Shallow 9/15/2004 |GWMAWO006-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0031 K NA NA NA NA
GWMAWO006-0-F Dissolved NA NA NA NA NA NA [<0.0001 UJK| 38.2 K 0.001 JK NA NA NA NA

6/12/2008 |061208GWMAWO006-0-U Total 4.65 K NA NA NA NA NA 0.0002 JK | 43.5 K NA NA NA 4.09 K NA

061208GWMAWO006-0-F Dissolved | 0.05 JK NA NA NA NA NA <0.0001 UK| 41.2 K NA NA NA <0.02 UK NA

MAWO0O07 Shallow 10/6/2004 [AWO007-0-U Total NA NA NA NA NA NA [<0.0001 UJK[ NA 0.0007 JK NA NA NA NA
AWO007-0-F Dissolved NA NA NA NA NA NA NA 58.2 J-K| 0.0001 J-K NA NA NA NA

6/11/2008 |061108GWMAWO007-0-U Total 0.13 UK NA NA NA NA NA <0.0001 UK| 65.3 K NA NA NA 1.27 K NA

061108GWMAWO007-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 62.3 K NA NA NA 0.84 K NA

MDWO001 Shallow 5/19/2004 |051904GWMDWO001-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0004 UK NA NA NA NA
051904GWMDWO001-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 67.3 K | <0.0002 UK NA NA NA NA

5/19/2008 |051908GWMDWO001-0-U Total <0.03 UK NA NA NA NA NA <0.0001 UK] 61.6 K NA NA NA 0.04 JK NA

051908GWMDWO001-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK]| 64.9 K NA NA NA <0.02 UK NA

MDWO002 NA 5/19/2004 |051904GWMDWO002-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0006 UK NA NA NA NA
051904GWMDWO002-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 54 K 0.0006 JK NA NA NA NA

6/10/2008 |061008GWMDWO002-0-U Total 0.04 JK NA NA NA NA NA <0.0001 UK] 40.5 K NA NA NA 0.03 UK NA

061008GWMDWO002-0-F Dissolved | 0.04 JK NA NA NA NA NA <0.0001 UK]| 40.3 K NA NA NA <0.02 UK NA




TABLE 2-11
GROUNDWATER BACKGROUND DATA
P4 RI/FS
(Page 2 of 9)

Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved [Magnesium|Manganese] Mercury [Molybdenum|  Nickel |Potassium| Selenium [ Silver |Sodium| Thallium | Uranium | Vanadium Zinc
Screening Level®
NE 0.05% 0.002° 0.18° 0.73° NE 0.05° 0.1° NE 0.002° 0.03" 0.26° 5°
MAWO001 NA 5/17/2004 [051704GWMAWO001-1-U Total NA NA NA NA 0.0016 UK NA <0.001 U NA NA NA NA 0.0007 K 0.03 K
051704GWMAWO001-1-F Dissolved 11.3K NA NA NA <0.0004 UK| 0.6 JK <0.001 U NA 5.7 K NA NA 0.0002 UK | 0.021 K
051704GWMAWO001-2-U Total NA NA NA NA 0.0015 JK NA <0.001 U NA NA NA NA 0.0009 K 0.023 K
051704GWMAWO001-2-F Dissolved 125K NA NA NA 0.001 JK 0.5 JK <0.001 U NA 6.0 K NA NA 0.0002 UK | 0.015 JK
051704GWMAWO001-3-U Total NA NA NA NA 0.0012 JK NA <0.001 U NA NA NA NA 0.0006 K 0.018 JK
051704GWMAWO001-3-F Dissolved 12.7 K NA NA NA 0.0007 JK [ 0.6 JK <0.001 U NA 6.0 K NA NA 0.0002 UK | 0.015 JK
051704GWMAWO001-avg-U Total NA NA NA NA 0.00135 JK NA <0.001 U NA NA NA NA 0.000733 K| 0.0237 JK
051704GWMAWOO01-avg-F | Dissolved 12.2K NA NA NA 0.00085 JK| 0.567 JK | <0.001 U NA 5.9 K NA NA <0.0001 UK| 0.017 JK
5/20/2008 [052008GWMAWO001-0-U Total 13.2 K 0.0185 K NA NA 0.0013 JK [ 0.8 JK 0.002 J NA NA NA NA 0.0002 UK | 0.009 JK
052008 GWMAWO001-0-F Dissolved 13.6 K 0.0014 UK NA NA 0.0016 JK [ 0.6 JK 0.002 J NA 6.1 K NA NA 0.0002 JK | 0.008 UJK
MAWO002 Shallow 5/19/2004 |051904GWMAWO002-0-U Total NA NA NA NA 0.0016 JK NA <0.001 U NA NA NA NA <0.0001 UK| 0.038 K
051904GWMAWO002-0-F Dissolved 21.7K NA NA NA 0.0012 JK 2.0K <0.001 U NA 21.7K NA NA <0.0001 UK| 0.026 K
6/11/2008 [061108GWMAWO002-0-U Total 15.9 K 0.114 K NA NA 0.0011 JK | 1.9 UK 0.002 J NA NA NA NA 0.0026 K 0.075 K
061108GWMAWO002-0-F Dissolved 154 K 0.141 K NA NA 0.0016 JK [ 1.5JK 0.002 J NA 9.5 K NA NA 0.0027 K 0.105 K
MAWO003 Intermediate | 5/19/2004 [051904GWMAWO003-0-U Total NA NA NA NA 0.0028 K NA <0.001 U NA NA NA NA 0.007 K 0.296 K
051904GWMAWO003-0-F Dissolved 8.6 K NA NA NA <0.0004 UK| 0.4 JK <0.001 U NA 9.0 K NA NA 0.0017 K 0.179 K
5/19/2008 [051908GWMAWO003-0-U Total 13.3K 0.0006 JK NA NA 0.0013 JK [ 0.6 JK 0.002 J NA NA NA NA <0.0002 UK| 0.014 K
051908GWMAWO003-0-F Dissolved 13.6 K [<0.0005 UK NA NA 0.0016 JK [ 0.7 JK 0.002 J NA 6.1 K NA NA 0.0002 JK | 0.017 J+K
MAWO004 NA 5/21/2004 [052104GWMAWO004-0-U Total NA NA NA NA 0.0049 K NA <0.001 U NA NA NA NA 0.0007 K 0.037 K
052104GWMAWO004-0-F Dissolved 61.4 K NA NA NA 0.0028 K 4.8 K <0.001 U NA 10.2 K NA NA 0.0007 J+K| 0.008 JK
6/12/2008 [061208GWMAWO004-0-U Total 54.6 K 0.16 K NA NA 0.0045 K 5.1 K <0.001 U NA NA NA NA 0.0005 JK | 0.005 JK
061208GWMAWO004-0-F Dissolved 53.4 K 0.17 K NA NA 0.0065 K 4.9 K <0.001 U NA 10.4 K NA NA 0.0009 JK | 0.006 JK
MAWO005 NA 5/17/2004 [051704GWMAWO005-0-U Total NA NA NA NA 0.0038 J+K NA <0.001 U NA NA NA NA 0.0024 K 21.3K
051704GWMAWO005-0-F Dissolved 38.4 K NA NA NA 0.0019 JK 57K <0.001 U NA 103 K NA NA 0.0002 UK 291K
12/3/2008 |[120308GWMAWO005-0-U Total NA 0.00204 NA NA 0.00285 J NA 0.000763 J NA NA NA NA <0.025 U 2.48
120308GWMAWO005-0-F Dissolved 35.8 0.00139 J NA NA 0.00316 J 4.86 <0.0005 U NA 94.2 NA NA <0.025 U 2.19
MAWO006 Shallow 9/15/2004 |GWMAWO006-0-U Total NA NA NA NA 0.0049 K NA <0.001 U NA NA NA NA 0.0114 K 0.036 K
GWMAWO006-0-F Dissolved 10.2 K NA NA NA 0.0023 JK 1.6 K <0.001 UJ NA 8.7 K NA NA 0.00806 JK| 0.022 K
6/12/2008 [061208GWMAWO006-0-U Total 125K 0.193 K NA NA 0.0049 K 2.7K <0.001 U NA NA NA NA 0.0115K 0.04 K
061208GWMAWO006-0-F Dissolved 10.9 K 0.0059 K NA NA 0.0017 JK 1.9 JK <0.001 U NA 9.5 K NA NA 0.0075 K 0.031 K
MAWO007 Shallow 10/6/2004 |AWO007-0-U Total NA NA NA NA 0.0029 K NA <0.001 U NA NA NA NA 0.0009 K 0.087 JK
AWO007-0-F Dissolved | 19.9 J-K NA NA NA 0.0007 J-K| 2.8 J-K NA NA 12.5 J-K NA NA NA 0.053 J-K
6/11/2008 [061108GWMAWO007-0-U Total 22.7K 0.357 K NA NA 0.0015 JK 3.7K <0.001 U NA NA NA NA 0.0009 JK 0.073 K
061108GWMAWO007-0-F Dissolved 219K 0.354 J+K NA NA 0.0017 JK 3.1K <0.001 U NA 135K NA NA <0.0002 UK| 0.045 K
MDWO001 Shallow 5/19/2004 [051904GWMDWO001-0-U Total NA NA NA NA 0.001 JK NA <0.001 U NA NA NA NA 0.0004 JK 0.021 K
051904GWMDWO001-0-F Dissolved 12.6 K NA NA NA 0.0011 JK [ 0.5JK <0.001 U NA 5.9 K NA NA 0.0002 UK | 0.02 JK
5/19/2008 [051908GWMDWO001-0-U Total 7.1 K 0.0013 JK NA NA 0.0006 JK [ 1.1 JK <0.001 U NA NA NA NA 0.0016 K 0.031 K
051908GWMDWO001-0-F Dissolved 7.1K <0.0005 UK] NA NA 0.0011 JK 1.1 JK <0.001 U NA 11.2K NA NA 0.0018 K 0.032 K
MDWO002 NA 5/19/2004 [051904GWMDWO002-0-U Total NA NA NA NA 0.0009 JK NA <0.001 U NA NA NA NA 0.0041 K 0.045 K
051904GWMDWO002-0-F Dissolved 19.1 K NA NA NA 0.0016 JK 24K <0.001 U NA 21K NA NA 0.0039 K 0.06 K
6/10/2008 [061008GWMDWO002-0-U Total 145K 0.0006 JK NA NA 0.0009 JK 24K <0.001 U NA NA NA NA 0.0072 K 0.309 K
061008GWMDWO002-0-F Dissolved 142 K 0.0008 JK NA NA 0.0013JK [ 1.8JK <0.001 U NA 21.6 K NA NA 0.0074 K 0.329 K
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Anions (m

Chemistry Parameters (mg/l)

Radionuclidies (pCi/l)

Location Aquifer/ Date Field Sample Alkalinity, | Alkalinity, [ Alkalinity, | Alkalinity, Nitrogen, Gross Gross
Identification Unit Collected Identification Chloride|Fluoride| Sulfate Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3 |Phosphorus  TSS TDS TOC Alpha Beta
Screening Level
250% 42 250° NE NE NE NE NE NE NE NE NE 500° NE NE NE
MAWO001 NA 5/17/2004 |051704GWMAWO001-1-U NA NA NA <2.0U 181 181 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMAWO001-1-F 12.1 NA 11.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
051704GWMAWO001-2-U NA NA NA <2.0U 180 180 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMAWO001-2-F 8 NA 115 NA NA NA NA NA NA NA NA NA NA NA NA NA
051704GWMAWO001-3-U NA NA NA <2.0U 149 149 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMAWO001-3-F 12.3 NA 11.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
051704GWMAWO001-avg-U] NA NA NA <2.0U 170 170 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMAWO001-avg-F| 10.8 NA 11.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/20/2008 |052008GWMAWO001-0-U NA NA NA <2.0U 181 181 <2.0U 226 0.7 J+ 0.55 NA <5.0U NA NA 1.1UJ 1U
052008GWMAWO001-0-F 19.9 NA 13.9 NA NA NA NA 230 NA NA NA NA 240 J- NA NA NA
MAWO002 Shallow 5/19/2004 |051904GWMAWO002-0-U NA NA NA <2.0U 252 252 <2.0U NA NA NA NA NA NA NA NA NA
051904GWMAWO002-0-F 3.2 NA <0.5U NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2008 |061108GWMAWO002-0-U NA NA NA <2.0U 185 185 <2.0U 201 04U 1.24 NA <5.0U NA NA <2.2U 1.7 UJ
061108GWMAWO002-0-F 5.3 NA 9.9 NA NA NA NA 192 NA NA 0.14 J- NA 240 J- NA NA NA
MAWO003 Intermediate | 5/19/2004 |051904GWMAWO003-0-U NA NA NA <2.0U 114 114 <2.0U NA NA NA NA NA NA NA NA NA
051904GWMAWO003-0-F 4.8 NA 6.4 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/19/2008 |051908GWMAWO003-0-U NA NA NA <2.0U 181 181 <2.0U 227 0.2U 0.53 NA <5.0U NA NA 1.1UJ 25U
051908GWMAWO003-0-F 19.9 NA 13.9 NA NA NA NA 229 NA NA NA NA 250 J- NA NA NA
MAWO004 NA 5/21/2004 |052104GWMAWO004-0-U NA NA NA <2.0U 703 703 <2.0U NA NA NA NA NA NA NA NA NA
052104GWMAWO004-0-F 7.5 NA 7.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/12/2008 |061208GWMAWO004-0-U NA NA NA <2.0U 615 615 <2.0U 642 0517 0.03J NA <5.0U NA NA 21U 8.2 UJ
061208GWMAWO004-0-F 7.7 NA 9.3 J- NA NA NA NA 634 NA NA 0.13 J- NA 680 J- NA NA NA
MAWO005 NA 5/17/2004 |051704GWMAWO005-0-U NA NA NA <2.0U 148 148 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMAWO005-0-F 136 NA 268 NA NA NA NA NA NA NA NA NA NA NA NA NA
12/3/2008 |120308GWMAWO005-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 712 NA NA NA
120308GWMAWO005-0-F 132 NA 276 NA 164 NA NA 395 NA NA NA NA NA NA NA NA
MAWO006 Shallow 9/15/2004 |GWMAWO006-0-U NA NA NA <2.0U 123 123 <2.0U NA NA NA NA NA NA NA NA NA
GWMAWO006-0-F 9.2 NA 104 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/12/2008 |061208GWMAWO006-0-U NA NA NA <2.0U 112 112 <2.0U 160 <0.1 U 6.4 NA 57 NA NA <24 U 2.7UJ
061208GWMAWO006-0-F 10.1 NA 10.7 NA NA NA NA 148 NA NA 0.13 J- NA 200 J- NA NA NA
MAWO007 Shallow 10/6/2004 |AW007-0-U NA NA NA <2.0U 242 242 <2.0U NA NA NA NA NA NA NA NA NA
AWO007-0-F 11.7 NA 23.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2008 |061108GWMAWO007-0-U NA NA NA <2.0U 225 225 <2.0U 257 0.8 J+| <0.02U NA 177 NA NA 22U 4.3 UJ
061108GWMAWO007-0-F 11.8 NA 19.3 NA NA NA NA 246 NA NA 0.25 J- NA 300 J- NA NA NA
MDWO001 Shallow 5/19/2004 [051904GWMDW001-0-U NA NA NA <2.0U 188 188 <2.0U NA NA NA NA NA NA NA NA NA
051904GWMDWO001-0-F 125 NA 11.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/19/2008 [051908GWMDW001-0-U NA NA NA <2.0U 156 156 <2.0U 183 0.2UJ 7.28 NA <5.0U NA NA 3.4UJ 39U
051908GWMDWO001-0-F 15 NA 6.4 NA NA NA NA 191 NA NA 0.08 J- NA 280 J- NA NA NA
MDWO002 NA 5/19/2004 [051904GWMDW002-0-U NA NA NA <2.0U 148 148 <2.0U NA NA NA NA NA NA NA NA NA
051904GWMDWO002-0-F 31.8 NA 44.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/10/2008 [061008GWMDW002-0-U NA NA NA <2.0U 139 139 <2.0U 161 0.1UJ 2.36 NA <5.0U NA NA 3.7U <4.1UJ
061008GWMDWO002-0-F 21.8 NA 21.7 NA NA NA NA 159 NA NA 0.12 J- NA 240 J- NA NA NA
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Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved |Aluminum| Antimony | Arsenic | Barium [Beryllium| Boron | Cadmium [Calcium| Chromium | Cobalt Copper Iron Lead
Screening Level
0.2% 0.006% 0.01° 22 0.004% 7.3° 0.005% NE 0.1% 0.011° 1.3% 0.3% 0.015%
MDWO003 NA 5/19/2004 |051904GWMDWO003-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0007 UK NA NA NA NA
051904GWMDWO003-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 74.2 K | 0.0004 JK NA NA NA NA
5/21/2008 |052108GWMDWO003-0-U Total 0.12 JK NA NA NA NA NA <0.0001 UK]40.5 J-K NA NA NA 0.19 K NA
052108GWMDWO003-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK]40.5 J-K NA NA NA 0.05 K NA
MDWO004 NA 5/22/2004 |052204GWMDWO004-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0017 K NA NA NA NA
052204GWMDWO004-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 73.3 K 0.0011 K NA NA NA NA
5/19/2008 |051908GWMDWO004-0-U Total <0.03 UK NA NA NA NA NA <0.0001 UK]| 63.8 K NA NA NA 0.05 JK NA
051908GWMDWO004-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK]| 66.6 K NA NA NA <0.02 UK NA
MDWO005 Shallow 5/22/2004 |052204GWMDWO005-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0004 JK NA NA NA NA
052204GWMDWO005-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 145K | 0.0004 JK NA NA NA NA
5/21/2008 |052108GWMDWO005-0-U Total 0.13 JK NA NA NA NA NA <0.0001 UK] 140 J-K NA NA NA 0.05 J+K NA
052108GWMDWO005-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK] 138 J-K NA NA NA 0.06 K NA
MDWO006 NA 5/22/2004 |052204GWMDWO006-0-U Total NA NA NA NA NA NA <0.0002 UK NA 0.0009 JK NA NA NA NA
052204GWMDWO006-0-F Dissolved NA NA NA NA NA NA <0.0002 UK]| 66.1 K | 0.0007 JK NA NA NA NA
6/11/2008 |061108GWMDWO006-0-U Total 0.05 UK NA NA NA NA NA <0.0001 UK]| 63.7 K NA NA NA 0.05 JK NA
061108GWMDWO006-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 58 K NA NA NA <0.02 UK NA
MMWO007 Shallow 10/18/2007 {101807GWMMWO007-0-U Total 0.47 K [<0.0004 UK|<0.0005 UK| 0.021 K [<0.002 UK]| 0.01 JK |<0.0001 UK]|] 30.8 K | 0.0009 J+K | <0.01 UK <0.01 UK 0.35 K | 0.0004 JK
101807GWMMWO007-0-F | Dissolved | <0.03 UK |<0.0004 UK|<0.0005 UK| 0.021 K |<0.002 UK|<0.01 UK[<0.0001 UK| 32 K |<0.0001 UK | <0.01 UK <0.01 UK [<0.02 UK]|<0.0001 UK]
5/21/2008 |052108GWMMWO007-0-U Total 0.09 JK [<0.0004 UK]<0.0005 UK]|0.016 JK|<0.002 UK| 0.02 JK [<0.0001 UK|73.9 J-K|[ 0.001 UK [ <0.01 UK <0.01 UK [<0.02 UK]|<0.0001 UK]
052108GWMMWO007-0-F | Dissolved | <0.03 UK [<0.0004 UK|<0.0005 UK|0.017 JK[<0.002 UK| 0.01 JK |<0.0001 UK]|72.9 J-K| <0.0001 UK | <0.01 UK <0.01 UK ]<0.02 UK|<0.0001 UK|
9/23/2008 (092308 GWMMWO007-0-U Total 0.417 NA NA NA NA NA [<0.000125 Ul NA 0.0019J NA NA 0.357 NA
092308GWMMWO007-0-F Dissolved | <0.05 U NA NA NA NA NA [<0.000125 U] 38.1 0.00119J NA NA <0.025 U NA
6/1/2009 |0905GWMMWO007-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
0905GWMMWO007-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
5/25/2010 |1005GWMMWO007-U Total NA NA NA NA NA NA <0.0003 U NA NA NA NA NA NA
1005GWMBWO007-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO008 Shallow 10/18/2007 {101807GWMMWO008-0-U Total 3.18 K |<0.0004 UK] 0.0006 JK | 0.033 K [<0.002 UK] 0.01 JK [<0.0001 UK| 27.5K [ 0.0014 UK [ <0.01 UK <0.01 UK 277K [ 0.0012 K
101807GWMMWO008-0-F Dissolved | 0.03 JK [<0.0004 UK]| 0.0006 JK | 0.01 JK [<0.002 UK|<0.01 UK|<0.0001 UK| 26.2 K [ 0.0002 UK | <0.01 UK <0.01 UK ]<0.02 UK]|<0.0001 UK
5/20/2008 |052008GWMMW008-0-U Total 2.56 J+K NA NA NA NA NA 0.0002 JK | 32.8 K NA NA NA 2.15 J+K NA
052008GWMMWO008-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK]| 33.7 K NA NA NA 0.03 JK NA
9/21/2008 (092108 GWMMWO008-0-U Total 8.75 NA NA NA NA NA 0.000522 NA 0.0224 NA NA 6.96 NA
092108GWMMWO008-0-F Dissolved | <0.05 U NA NA NA NA NA [<0.000125 U] 29.9 0.00265 NA NA 0.0354 J NA
6/1/2009 |0905GWMMWO008-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
0905GWMMWO008-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO025 Intermediate | 9/25/2008 [092508GWMMW025-0-U Total 1.38 NA NA NA NA NA [<0.000125 Ul NA 0.00285 NA NA 1.01 NA
092508GWMMWO025-0-F Dissolved | <0.05 U NA NA NA NA NA [<0.000125 U] 20.5 0.00119J NA NA 0.0417J NA
5/19/2009 |0905GWMMWO025-U Total 0.216 |<0.00025 U|0.000989 J| 0.0102 |<0.0005 U NA [<0.000125 Ul NA 0.00117 J [<0.00025 U[0.000716 J+/B| 0.155 |<0.00025 U
0905GWMMWO025-F Dissolved NA NA NA NA NA NA NA 21.9 NA NA NA <0.025 U NA
6/17/2010 |{10056GWMMW025-U Total NA NA NA NA NA NA <0.0003 U NA NA NA NA NA NA
1005GWMMWO025-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO026 Deep 10/7/2008 {100708GWMMWO026-0-U Total <0.05 U NA NA NA NA NA [<0.000125 Ul NA 0.00243 NA NA <0.025 U NA
100708GWMMWO026-0-F Dissolved | <0.05 U NA NA NA NA NA [<0.000125 U 37 0.00279 NA NA <0.025 U NA
5/29/2009 |0905GWMMW026-U Total <0.05 U [<0.00025 U]|0.000266 J| 0.0216 [<0.0005 U NA [<0.000125 Ul NA 0.00154 J (0.000281J| <0.0005U [0.0382 J[<0.00025 U
0905GWMMWO026-F Dissolved NA NA NA NA NA NA NA 36.2 NA NA NA 0.0513J NA
MMWO030 Deep 9/21/2008 (092108 GWMMWO030-0-U Total <0.05 U NA NA NA NA NA [<0.000125 Ul NA 0.00227 NA NA <0.025 U NA
092108GWMMWO030-0-F Dissolved 0.106 NA NA NA NA NA [<0.000125 U] 29.7 0.00237 NA NA 0.0833J NA
5/19/2009 |0905GWMMWO030-U Total 0.426 0.00269 0.0267 0.0964 (<0.0005 U NA [<0.000125 Ul NA 0.00203 |0.000436 J| 0.00169 J+/B | 0.353 0.00432
0905GWMMWO030-F Dissolved NA NA NA NA NA NA NA 29.6 NA NA NA <0.025 U NA
5/19/2010 |1005GWMMWO030-U Total NA NA NA NA NA NA <0.0003 U NA NA NA NA NA NA
1005GWMMWO030-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO031 Deep 9/20/2008 |092008GWMMW031-0-U Total <0.05 U NA NA NA NA NA [<0.000125 Ul NA 0.00442 NA NA <0.025 U NA
092008GWMMWO031-0-F Dissolved | <0.05U NA NA NA NA NA [<0.000125 U] 31.7 0.00507 NA NA 0.0255 J NA
5/13/2009 |0905GWMMWO031-U Total <0.05 U |<0.00025 U] 0.000456 J| 0.0355 [<0.0005 U NA [<0.000125 Ul NA 0.0029 <0.00025 U| <0.0005U [<0.025 U|<0.00025 U
0905GWMMWO031-F Dissolved NA NA NA NA NA NA NA 33.2 NA NA NA <0.025 U NA
5/17/2010 |1005GWMMWO031-U Total NA NA NA NA NA NA <0.0003 U NA NA NA NA NA NA
1005GWMMWO031-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
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Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved [Magnesium|Manganese] Mercury [Molybdenum|  Nickel |Potassium| Selenium [ Silver |Sodium| Thallium | Uranium | Vanadium Zinc
Screening Level®
NE 0.05% 0.002° 0.18° 0.73° NE 0.05° 0.1° NE 0.002° 0.03" 0.26° 5°
MDWO003 NA 5/19/2004 [{051904GWMDWO003-0-U Total NA NA NA NA 0.0013 JK NA 0.002 J NA NA NA NA 0.0007 K 0.005 JK
051904GWMDWO003-0-F Dissolved 6.5 K NA NA NA 0.0012 JK [ 0.5JK 0.001J NA 6.0 K NA NA 0.0002 UK | <0.004 UK
5/21/2008 [052108GWMDWO003-0-U Total 10.2 K 0.915 K NA NA 0.0121 K 0.7 JK 0.002 J NA NA NA NA 0.0006 UK | <0.002 UK
052108GWMDWO003-0-F Dissolved 10.5K 0.862 K NA NA 0.0024 JK [ 0.8 JK 0.002 J NA 18.3 K NA NA 0.0003 JK | 0.002 JK
MDWO004 NA 5/22/2004 [052204GWMDWO004-0-U Total NA NA NA NA 0.0015 UK NA <0.001 U NA NA NA NA 0.0018 K 0.078 K
052204GWMDWO004-0-F Dissolved 20.4 K NA NA NA 0.0004 JK 2.2 K <0.001 U NA 15K NA NA 0.0018 K 0.085 K
5/19/2008 [051908GWMDWO004-0-U Total 21.8K 0.002 JK NA NA 0.001 JK 2.7K 0.002 J NA NA NA NA 0.0026 K 0.394 K
051908GWMDWO004-0-F Dissolved 21.6 K 0.003 JK NA NA 0.0017 JK 2.6 K <0.001 U NA 14.1 K NA NA 0.0029 K 0.428 K
MDWO005 Shallow 5/22/2004 [052204GWMDWO005-0-U Total NA NA NA NA 0.0025 J+K NA <0.001 U NA NA NA NA 0.0004 JK 0.052 K
052204GWMDWO005-0-F Dissolved 38.3K NA NA NA 0.0016 JK 2.4 K <0.001 U NA 16 K NA NA 0.0005 UK 0.056 K
5/21/2008 [052108GWMDWO005-0-U Total 38.9K 0.0026 JK NA NA 0.0044 K 2.5K 0.002 J NA NA NA NA 0.0005 UK 0.08 K
052108GWMDWO005-0-F Dissolved 39.1K 0.0049 K NA NA 0.004 K 2.5K 0.001J NA 16.4 K NA NA 0.0003 JK 0.084 K
MDWO006 NA 5/22/2004 [052204GWMDWO006-0-U Total NA NA NA NA 0.0011 UK NA <0.001 U NA NA NA NA 0.0028 K 0.035 K
052204GWMDWO006-0-F Dissolved 27 K NA NA NA 0.0006 JK 2.8 K <0.001 U NA 449 K NA NA 0.0026 K 0.033 K
6/11/2008 [061108GWMDWO006-0-U Total 27.1 K 0.0063 K NA NA 0.0012 JK 3.2K <0.001 U NA NA NA NA 0.0023 K 0.185 K
061108GWMDWO006-0-F Dissolved 25.2 K 0.0065 K NA NA 0.0016 JK 25K <0.001 U NA 39.7 K NA NA 0.0022 K 0.195 K
MMWO007 Shallow 10/18/2007 (101807GWMMWO007-0-U Total 7.6 K 0.0804 K |<0.0002 U <0.01 UK | 0.0013JK | 0.8JK 0.002J | <0.01UK | 12.1K | 0.0002 JK | 0.0003 JK |0.0003 J+K| 0.006 JK
101807GWMMWO007-0-F [ Dissolved 79K 0.0715 K |<0.0002 U <0.01 UK | 0.0008 JK | 0.4 JK 0.002 J 0.01 UJK | 12.2 K |<0.0001 UK] 0.0002 JK | 0.0006 JK | 0.003 JK
5/21/2008 [052108GWMMWO007-0-U Total 6.9 K 0.0015 JK [<0.0002 U <0.01 UK | 0.0021 UK | 0.5JK 0.005J | <0.01UK | 59K [<0.0001 UK] 0.0005 JK | 0.0004 UK | <0.002 UK
052108GWMMWO007-0-F | Dissolved 7.1K <0.0005 UK|<0.0002 U| 0.02 JK 0.0011 JK [ 0.6 JK 0.005J | <0.01UK | 6.2K [<0.0001 UK| 0.0004 JK |<0.0002 UK| 0.004 JK
9/23/2008 [092308GWMMWO007-0-U Total NA 0.61 NA NA 0.00397 J NA 0.00237 J NA NA NA NA <0.005U | 0.00526 J
092308GWMMWO007-0-F | Dissolved 9.62 0.582 NA NA 0.00376J | 0.746J | 0.00256 J NA 17.8 NA NA <0.005 U <0.005 U
6/1/2009 [0905GWMMWO007-U Total NA NA NA NA NA NA 0.00119 NA NA NA NA NA NA
0905GWMMWO007-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
5/25/2010 [1005GWMMWO007-U Total NA NA NA NA NA NA 0.00155 NA NA NA NA NA NA
1005GWMBWO007-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO008 Shallow 10/18/2007 (101807GWMMWO008-0-U Total 10.8 K 0.339 K [<0.0002 U <0.01 UK | 0.0015JK | 1.4JK <0.001 U | <0.01 UK | 11.2 K |<0.0001 UK] 0.0007 K |0.0021 J+K| 0.011 K
101807GWMMWO008-0-F [ Dissolved 10.2 K 0.167 K [<0.0002 U <0.01 UK [<0.0006 UK| 0.8 JK <0.001 U | 0.01 UJK | 11.2 K |<0.0001 UK|] 0.0006 K | 0.0007 JK | 0.004 JK
5/20/2008 [052008GWMMWO008-0-U Total 12.3K 0.269 K NA NA 0.0023 JK [ 1.5JK <0.001 U NA NA NA NA 0.001 J+K 0.015 K
052008GWMMWO008-0-F | Dissolved 124K 0.388 K NA NA 0.002 JK 1.5JK <0.001 U NA 20.8 K NA NA 0.0004 JK | 0.008 UJK
9/21/2008 [092108GWMMWO008-0-U Total NA 0.456 NA NA 0.00883 NA 0.00138 J NA NA NA NA 0.0147 0.326
092108GWMMWO008-0-F | Dissolved 10.9 0.39 NA NA 0.00298 J 1.2 0.000754 J NA 18.7 NA NA <0.005 U 0.0125J
6/1/2009 [0905GWMMWO008-U Total NA NA NA NA NA NA 0.000606 J NA NA NA NA NA NA
0905GWMMWO008-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO025 Intermediate | 9/25/2008 [092508GWMMW025-0-U Total NA 0.0699 NA NA 0.00188 J NA 0.000879 J NA NA NA NA <0.005 U [ 0.00578 UJ
092508GWMMWO025-0-F Dissolved 7.95 0.0304 NA NA 0.00113J 2.18 0.00061 J NA 25.1 NA NA <0.005 U <0.005 U
5/19/2009 [0905GWMMW025-U Total NA 0.0209 [<0.0001 Ul <0.005U | 0.00115J NA 0.00168 [<0.00025U NA [<0.00005 U[0.000889 J| <0.005 U [0.00502 UJ/H
0905GWMMWO025-F Dissolved 8.26 NA NA NA NA 1.03 NA NA 25.5 NA NA NA NA
6/17/2010 [1005GWMMW025-U Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
1005GWMMWO025-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO026 Deep 10/7/2008 (100708GWMMW026-0-U Total NA 0.00544 NA NA 0.00174J NA 0.0013 NA NA NA NA <0.005 U 0.111
100708GWMMW026-0-F [ Dissolved 16 0.00553 NA NA 0.00207 J 1.55 0.0012 NA 29.4 NA NA <0.005 U 0.111
5/29/2009 [0905GWMMW026-U Total NA 0.044 [<0.0001 U] <0.005U | 0.00168J NA 0.00107 J [<0.00025 U NA |<0.00005 U| 0.00116 <0.005U | 0.00831J
0905GWMMWO026-F Dissolved 16.2 NA NA NA NA 1.41 NA NA 28.7 NA NA NA NA
MMWO030 Deep 9/21/2008 [092108GWMMWO030-0-U Total NA 0.0846 NA NA 0.00279 J NA <0.0005 UJ NA NA NA NA <0.005 U <0.005 U
092108GWMMWO030-0-F | Dissolved 20.2 0.101 NA NA 0.00277 J 1.65 0.000572 J NA 20.6 NA NA <0.005 U 0.0063 J
5/19/2009 [0905GWMMWO030-U Total NA 0.0923 |<0.0001 Ul <0.005U | 0.00254J NA 0.00116 [<0.00025U NA ]0.000054 J| 0.00171 <0.005 U |0.0133 UJ/B
0905GWMMWO030-F Dissolved 19.8 NA NA NA NA 1.65 NA NA 21.6 NA NA NA NA
5/19/2010 [1005GWMMWO030-U Total NA NA NA NA NA NA <0.0005 U NA NA NA NA NA NA
1005GWMMWO030-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO031 Deep 9/20/2008 [092008GWMMW031-0-U Total NA 0.00149 J NA NA 0.0014 J NA 0.000874 J NA NA NA NA <0.005 U <0.005 U
092008GWMMWO031-0-F | Dissolved 6.43 0.00236 NA NA 0.00163 J 1.28 0.00124 J NA 8.05 NA NA <0.005 U <0.005 U
5/13/2009 [0905GWMMWO031-U Total NA <0.0005 U [<0.0001 U <0.005U [ 0.00102J NA 0.000683 J[<0.00025 U NA |<0.00005 U|0.000292 J| <0.005 U <0.005 U
0905GWMMWO031-F Dissolved 6.87 NA NA NA NA 1.14 NA NA 7.15 NA NA NA NA
5/17/2010 [1005GWMMWO031-U Total NA NA NA NA NA NA 0.001 NA NA NA NA NA NA
1005GWMMWO031-F Dissolved NA NA NA NA NA NA NA NA NA NA NA NA NA




TABLE 2-11
GROUNDWATER BACKGROUND DATA
P4 RI/FS
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Anions (mg/l) Chemistry Parameters (mg/l) Radionuclidies (pCi/l)
Location Aquifer/ Date Field Sample Alkalinity, | Alkalinity, [ Alkalinity, | Alkalinity, Nitrogen, Gross Gross
Identification Unit Collected Identification Chloride|Fluoride| Sulfate Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3 |Phosphorus  TSS TDS TOC Alpha Beta
Screening Level
250% 42 250° NE NE NE NE NE NE NE NE NE 500° NE NE NE
MDWO003 NA 5/19/2004 {051904GWMDW003-0-U NA NA NA <2.0U 189 189 <2.0U NA NA NA NA NA NA NA NA NA
051904GWMDWO003-0-F 7.8 NA 6.4 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/21/2008 |052108GWMDWO003-0-U NA NA NA <2.0U 101 101 <2.0U 143 0.2 UJ 0.15 NA <5.0U NA NA 0.26 U 2.3UJ
052108GWMDWO003-0-F 7.2 NA 61.6 NA NA NA NA 144 NA NA 0.07 J- NA 220 J- NA NA NA
MDWO004 NA 5/22/2004 |052204GWMDWO004-0-U NA NA NA <2.0U 254 254 <2.0U NA NA NA NA NA NA NA NA NA
052204GWMDWO004-0-F 7.8 NA 15.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/19/2008 |051908GWMDWO004-0-U NA NA NA <2.0U 227 227 <2.0U 249 0.2 UJ 6.0 NA <5.0U NA NA <1.7 UJ 4.7U
051908GWMDWO004-0-F 10 NA 14.7 NA NA NA NA 255 NA NA 0.11 J- NA 330 J- NA NA NA
MDWO005 Shallow 5/22/2004 |052204GWMDWO005-0-U NA NA NA <2.0U 455 455 <2.0U NA NA NA NA NA NA NA NA NA
052204GWMDWO005-0-F 16.5 NA 43.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/21/2008 [052108GWMDW005-0-U NA NA NA <2.0U 443 443 <2.0U 510 0.1UJ 0.21 NA 7.0J NA NA 1.8U 1UJ
052108GWMDWO005-0-F 18.4 NA 44.7 NA NA NA NA 506 NA NA 0.06 J NA 550 J- NA NA NA
MDWO006 NA 5/22/2004 [052204GWMDW006-0-U NA NA NA <2.0U 145 145 <2.0U NA NA NA NA NA NA NA NA NA
052204GWMDWO006-0-F 58 NA 103 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2008 [061108GWMDW006-0-U NA NA NA <2.0U 140 140 <2.0U 271 0.2U 2.96 NA <5.0U NA NA 0.77 U 1.8 UJ
061108GWMDWO006-0-F 53.2 NA 110 NA NA NA NA 249 NA NA 0.12 J- NA 420 J- NA NA NA
MMWO007 Shallow 10/18/2007 |101807GWMMWO007-0-U NA NA NA 104 <2.0U 104 <2.0U NA 0.1J- 0.26 NA <5.0U NA NA 3.1U 0.62 U
101807GWMMWO007-0-F 5.7 <0.1U 21 NA NA NA NA 112 NA NA 0.02 J- NA 170 J- NA NA NA
5/21/2008 |052108GWMMWO007-0-U NA NA NA 189 <2.0U 189 <2.0U 213 0.7J 0.4 NA <5.0U NA NA 57U 2.8 UJ
052108GWMMWO007-0-F 8.1 <0.1U 8.8 NA NA NA NA 211 NA NA 0.07 J- NA 230 J- NA NA NA
9/23/2008 |092308GWMMWO007-0-U NA NA NA NA NA NA NA NA NA NA NA 35J 210 NA NA NA
092308GWMMWO007-0-F 7.22 NA 55.1 100 J- NA NA NA 135 NA NA NA NA NA NA NA NA
6/1/2009 [0905GWMMWO007-U NA NA NA NA NA NA NA NA NA NA NA NA 196 NA NA NA
0905GWMMWO007-F NA NA 35.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/25/2010 {1005GWMMWO007-U NA NA NA NA NA NA NA NA NA NA NA NA 168 NA NA NA
1005GWMBWO0O07-F NA NA 22.3 NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO008 Shallow 10/18/2007 |101807GWMMWO008-0-U NA NA NA 115 <2.0U 115 <2.0U NA 0.1J-| 0.03J NA 74 NA NA 3.5U -0.82 U
101807GWMMWO008-0-F 4.6 0.1J 9.2 NA NA NA NA 107 NA NA 0.01 J- NA 150 J- NA NA NA
5/20/2008 |052008GWMMWO008-0-U NA NA NA 110 <2.0U 110 <2.0U 133 1.0 J+ 0.11 NA 139 NA NA 4.1U 15U
052008GWMMWO008-0-F 12.3 NA 35.9 NA NA NA NA 135 NA NA NA NA 180 J- NA NA NA
9/21/2008 |092108GWMMWO008-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 184 NA NA NA
092108GWMMWO008-0-F 11.2 J- NA 29.6 123 NA NA NA 120 NA NA NA NA NA NA NA NA
6/1/2009 [0905GWMMWO008-U NA NA NA NA NA NA NA NA NA NA NA NA 176 NA NA NA
0905GWMMWO008-F NA NA 16.7 NA NA NA NA NA NA NA NA NA NA NA NA NA
MMW025 Intermediate | 9/25/2008 |092508GWMMW025-0-U NA NA NA NA NA NA NA NA NA NA NA 16 184 NA NA NA
092508GWMMWO025-0-F 4.28 NA 9.66 J- 122 NA NA NA 84.1 NA NA NA NA NA NA NA NA
5/19/2009 [0905GWMMW025-U NA NA NA NA NA NA NA NA NA NA NA 45 204 NA <2.46 U <2.29 U
0905GWMMWO025-F 4.09 NA 13.9 118 NA NA NA 88.6 NA 0.342 NA NA NA NA NA NA
6/17/2010 {1005GWMMW025-U NA NA NA NA NA NA NA NA NA NA NA NA 190 NA NA NA
1005GWMMWO025-F NA NA 13 NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO026 Deep 10/7/2008 |[100708GWMMW026-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 276 NA NA NA
100708 GWMMW026-0-F 5.12 NA 19.5 213 NA NA NA 158 NA NA NA NA NA NA NA NA
5/29/2009 [0905GWMMW026-U NA NA NA NA NA NA NA NA NA NA NA <25U 414 NA 4,22 <3.2U
0905GWMMWO026-F 4.89 NA 19.7 198 NA NA NA 157 NA <0.025 U NA NA NA NA NA NA
MMWO030 Deep 9/21/2008 [092108GWMMWO030-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 234 NA NA NA
092108GWMMWO030-0-F 12 J- NA 15 181 NA NA NA 157 NA NA NA NA NA NA NA NA
5/19/2009 |0905GWMMWO030-U NA NA NA NA NA NA NA NA NA NA NA 19.5 282 NA 5.08 3.84U
0905GWMMWO030-F 13.2 NA 16.4 170 NA NA NA 155 NA 0.221 NA NA NA NA NA NA
5/19/2010 [{1005GWMMWO030-U NA NA NA NA NA NA NA NA NA NA NA NA 232 NA NA NA
1005GWMMWO030-F NA NA 17.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
MMWO031 Deep 9/20/2008 [092008GWMMW031-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 156 NA NA NA
092008GWMMWO031-0-F 7.17 J- NA 3.21 125 NA NA NA 106 NA NA NA NA NA NA NA NA
5/13/2009 [0905GWMMWO031-U NA NA NA NA NA NA NA NA NA NA NA <25U 156 NA <3.46 U 3.53
0905GWMMWO031-F 7.29 NA 6.1 125 NA NA NA 111 NA 0.371 NA NA NA NA NA NA
5/17/2010 |1005GWMMWO031-U NA NA NA NA NA NA NA NA NA NA NA NA 172 NA NA NA
1005GWMMWO031-F NA NA 3.41 NA NA NA NA NA NA NA NA NA NA NA NA NA




TABLE 2-11

GROUNDWATER BACKGROUND DATA

P4 RI/FS
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Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved |Aluminum| Antimony | Arsenic | Barium [Beryllium| Boron | Cadmium [Calcium| Chromium | Cobalt Copper Iron Lead
Screening Level
0.2% 0.006% 0.01° 22 0.004% 7.3° 0.005% NE 0.1% 0.011° 1.3% 0.3% 0.015%
MMWO032 Shallow 9/25/2009 |0909GWMMW032-U Total 0.718 NA NA NA NA NA 0.000433 J NA 0.0103 NA NA 0.396 NA
0909GWMMWO032-F Dissolved NA NA NA NA NA NA NA 51.9 NA NA NA 0.0301 J NA
5/20/2010 |1005GWMMW032-U Total 0.196 <0.0005 U [0.000815 J| 0.0509 |<0.0005 U NA 0.000315 J NA 0.00474 <0.0005 U <0.001 U 0.136 J |0.000544 J
1005GWMMWO032-F Dissolved NA NA NA NA NA NA NA 50.6 NA NA NA 0.0323 J NA
MMWO033 Intermediate | 9/25/2009 [0909GWMMWO033-U Total 1.74 NA NA NA NA NA [<0.000125 Ul NA 0.00524 NA NA 1.16 NA
0909GWMMWO033-F Dissolved NA NA NA NA NA NA NA 44.4 NA NA NA <0.025 U NA
5/20/2010 |1005GWMMW033-U Total 0.594 ]0.000542J| 0.0149 0.0261 [<0.0005 U NA <0.0003 U NA 0.00237 <0.0005 U <0.001 U 0.273 J |0.000523 J
1005GWMMWO033-F Dissolved NA NA NA NA NA NA NA 21.1 NA NA NA 0.0392 J NA
MPWO019 Intermediate | 5/17/2004 [{051704GWMPWO019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051704GWMPWO019-0-F Dissolved NA NA NA NA NA NA <0.0002 UK| 72.3 K [ <0.0002 UK NA NA NA NA
9/15/2004 |GWMPW019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
GWMPW019-0-F Dissolved NA NA NA NA NA NA [<0.0001 UJK| 68.9 K [<0.0001 UJK NA NA NA NA
6/22/2005 |062205GWMPW019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
062205GWMPW019-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 70.8 K [ 0.0002 UK NA NA 0.16 K NA
5/14/2006 |051406GWMPW019-0-U Total NA NA NA NA NA NA <0.0001 UK NA 0.0003 JK NA NA NA NA
051406GWMPWO019-0-F Dissolved | <0.03 UK [<0.0004 UK|<0.0005 UK| 0.107 K [<0.002 UK|[ NA <0.0001 UK| 70K 0.0001 JK | <0.01 UK <0.01 UK 0.35 K [<0.0001 UK]
9/15/2007 |091507GWMPW019-0-U Total <0.03 UK [<0.0004 UK|<0.0005 UK| 0.116 K |[<0.002 UK| 0.02 JK |<0.0001 UK| 72.5K 0.0013 K <0.01 UK <0.01 UK 0.58 K [ 0.0015 K
091507GWMPWO019-0-F Dissolved | <0.03 UK [<0.0004 UK]|<0.0005 UK| 0.116 K [<0.002 UK| 0.01 JK |<0.0001 UK| 72.5 K [ <0.0001 UK | <0.01 UK <0.01 UK 0.37 K [ 0.0003 UK
5/18/2008 |051808GWMPW019-0-U Total <0.03 UK NA NA NA NA NA <0.0001 UK| 77.1 K NA NA NA 1.68 K NA
051808GWMPWO019-0-F Dissolved | <0.03 UK NA NA NA NA NA <0.0001 UK| 71.9K NA NA NA 0.2 K NA
9/23/2008 |092308GWMPW019-0-U Total <0.05 U NA NA NA NA NA [<0.000125 U] NA 0.00123 J NA NA 0.125 NA
092308GWMPW019-0-F Dissolved | <0.05U NA NA NA NA NA [<0.000125 U] 68.4 0.00102 J NA NA 0.0595J NA
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Metals (mg/l)

Location Aquifer/ Date Field Sample Total/
Identification Unit Collected Identification Dissolved [Magnesium|Manganese] Mercury [Molybdenum|  Nickel |Potassium| Selenium [ Silver |Sodium| Thallium | Uranium | Vanadium Zinc
Screening Level®
NE 0.05% 0.002° 0.18° 0.73° NE 0.05° 0.1° NE 0.002° 0.03" 0.26° 5°
MMWO032 Shallow 9/25/2009 [0909GWMMWO032-U Total NA 0.0491 NA NA 0.00407 NA 0.00267 NA NA NA NA 0.0128 0.0541
0909GWMMWO032-F Dissolved 14.1 NA NA NA NA 0.925J NA NA 22.8 NA NA NA NA
5/20/2010 [1005GWMMWO032-U Total NA 0.0216 [<0.0001 U <0.005U | 0.00299J NA 0.00133 0.0165 NA <0.0001 U | 0.0027 <0.005 U [<0.0125UJ
1005GWMMWO032-F Dissolved 15.1 NA NA NA NA 0.879J NA NA 8.67 NA NA NA NA
MMWO033 Intermediate | 9/25/2009 |0909GWMMWO033-U Total NA 0.344 NA NA 0.00337 J NA 0.00577 NA NA NA NA 0.013 0.0425
0909GWMMWO033-F Dissolved 25.7 NA NA NA NA 0.895J NA NA 22 NA NA NA NA
5/20/2010 [1005GWMMWO033-U Total NA 0.0561 [<0.0001 U] 0.0239J <0.002 U NA 0.00101 [<0.0005 U NA <0.0001 U | 0.0172 <0.005 U |<0.0125 UJ
1005GWMMWO033-F Dissolved 14.1 NA NA NA NA 0.822J NA NA 76.7 NA NA NA NA
MPWO019 Intermediate | 5/17/2004 |051704GWMPW019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
051704GWMPW019-0-F Dissolved 9.9 K NA NA NA <0.0004 UK| 0.8 JK <0.001 U NA 6.9 K NA NA 0.0002 UK | 0.036 K
9/15/2004 |GWMPWO019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
GWMPWO019-0-F Dissolved 9.5 K NA NA NA 0.0045JK [ 0.6 JK [ <0.001 UJ NA 6.8 K NA NA 0.00018 UK| 0.012 K
6/22/2005 [062205GWMPWO019-0-U Total NA NA NA NA NA NA NA NA NA NA NA NA NA
062205GWMPW019-0-F Dissolved 9.7 K 0.0472 K NA NA <0.0006 UK| 0.6 JK 0.001J NA 7.3K NA NA <0.0002 UK| 0.026 K
5/14/2006 [051406GWMPWO019-0-U Total NA NA NA NA <0.0006 UK NA <0.001 U NA NA NA NA 0.0002 JK 0.699 K
051406GWMPW019-0-F Dissolved 10.2 K 0.0755 K |<0.0002 U <0.01 UK |<0.0006 UK| 0.7 JK <0.001 U [<0.01 UJK| 7.3 K |<0.0001 UK] 0.0012 K [<0.0002 UK| 0.568 K
9/15/2007 [091507GWMPWO019-0-U Total 10.2K 0.0464 K [<0.0002 U <0.01 UK | 0.0013JK | 0.9JK <0.001 U | <0.01 UK | 7.3 K |<0.0001 UK] 0.0015 K | 0.0003 JK 0.07 K
091507GWMPW019-0-F Dissolved 10 K 0.0434 K [<0.0002 U <0.01 UK | 0.0017JK | 0.7 JK <0.001 U [<0.01 UJK| 7.2 K ]0.0001 UK| 0.0014 K | 0.0002 JK 0.058 K
5/18/2008 [051808GWMPWO019-0-U Total 10.8 K 0.0524 K NA NA 0.0011 JK [ 0.8 JK 0.001J NA NA NA NA 0.0012 K 0.284 K
051808GWMPW019-0-F Dissolved 10.2 K 0.0469 K NA NA 0.0028 JK [ 0.8 JK 0.001J NA 7.2 K NA NA 0.0011 K 0.234 K
9/23/2008 [092308GWMPW019-0-U Total NA 0.036 NA NA 0.00346 J NA 0.00149 NA NA NA NA <0.005 U 0.0339
092308GWMPW019-0-F Dissolved 9.53 0.036 NA NA 0.00328J | 0.699J 0.00142 NA 7.13 NA NA <0.005 U 0.0344
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Anions (mg/l) Chemistry Parameters (mg/l) Radionuclidies (pCi/l)
Location Aquifer/ Date Field Sample Alkalinity, | Alkalinity, [ Alkalinity, | Alkalinity, Nitrogen, Gross Gross
Identification Unit Collected Identification Chloride|Fluoride| Sulfate Total Hydroxide | Bicarbonate | Carbonate | Hardness| TKN [ NO2/NO3 |Phosphorus  TSS TDS TOC Alpha Beta
Screening Level
250% 42 250° NE NE NE NE NE NE NE NE NE 500° NE NE NE
MMWO032 Shallow 9/25/2009 |0909GWMMWO032-U NA NA NA NA NA NA NA NA NA NA NA 145 248 NA 7.95 3.98U
0909GWMMWO032-F 4.01 NA 9.96 231 NA NA NA 188 NA 0.479 NA NA NA NA NA NA
5/20/2010 |1005GWMMW032-U NA NA NA NA NA NA NA NA NA NA NA 5.5 226 NA 585U 576 U
1005GWMMWO032-F 3.93 NA 5.16 204 NA NA NA 188 NA 0.485 NA NA NA NA 4.08 U <497 U
MMWO033 Intermediate | 9/25/2009 |0909GWMMWO033-U NA NA NA NA NA NA NA NA NA NA NA 41.5 266 NA 7U 4.83
0909GWMMWO033-F 5.22 NA 30.9 224 NA NA NA 217 NA 0.238 NA NA NA NA NA NA
5/20/2010 |1005GWMMWO033-U NA NA NA NA NA NA NA NA NA NA NA 9.0 324 NA 27.8 8.86
1005GWMMWO033-F 5.1 NA 37.9 253 NA NA NA 111 NA 0.026 J NA NA NA NA 26.4 8.34
MPWO019 Intermediate | 5/17/2004 |051704GWMPW019-0-U NA NA NA 216 <2.0U 216 <2.0U NA NA NA NA NA NA NA NA NA
051704GWMPW019-0-F 6.1 NA 8.3 NA NA NA NA NA NA NA NA NA NA NA NA NA
9/15/2004 |GWMPW019-0-U NA NA NA 218 <2.0U 218 <2.0U NA NA NA NA NA NA NA NA NA
GWMPWO019-0-F 6.7 NA 9.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
6/22/2005 |062205GWMPW019-0-U NA NA NA 192 <2.0U 192 <2.0U NA NA 0.06 J NA NA NA NA NA NA
062205GWMPWO019-0-F 8 NA 8.3 NA NA NA NA NA NA NA NA NA NA NA NA NA
5/14/2006 |051406GWMPW019-0-U NA NA NA 219 <2.0U 219 <2.0U NA <0.1U| 0.02J NA <5.0U NA 5.0J NA NA
051406GWMPW019-0-F 8 NA 8.1 NA NA NA NA 217 NA NA <0.01 U NA 250 NA NA NA
9/15/2007 |091507GWMPWO019-0-U NA NA NA 214 <2.0U 214 <2.0U NA <0.1U| 0.06J- NA <5.0U NA NA 0.39U -0.3U
091507GWMPW019-0-F 8 0.37J 8.9 NA NA NA NA 222 NA NA 0.02 UJ NA 230 J- NA NA NA
5/18/2008 |051808GWMPWO019-0-U NA NA NA 194 <2.0U 194 <2.0U 237 0.2UJ 0.1 NA 6.0J NA NA 3.5UJ 43U
051808GWMPW019-0-F 10 NA 10.1 NA NA NA NA 222 NA NA 0.04 J- NA 270 J- NA NA NA
9/23/2008 |092308GWMPW019-0-U NA NA NA NA NA NA NA NA NA NA NA <25U 258 NA NA NA
092308GWMPW019-0-F 11.3 NA 9.7 213 J- NA NA NA 210 NA NA NA NA NA NA NA NA
mg/l milligrams per liter.

Bold

Bolded result indicates positively identified compound.

Shaded|Indicates sample concentration is greater than the associated screening level

NA Not analyzed.

NE Not established

J Data are estimated due to associated quality control data.

uJ Potential low bias, possible false negative.

<#U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
#U The analyte was analyzed for and is considered not detected based on associated quality control data.

K Serial dilutions not performed for samples analyzed by this method (EPA 200.7; 200.8).

J+ Data are estimated, potentially biased low, due to associated quality control data.

J- Data are estimated, potentially biased high, due to associated quality control data.

! Screening levels reported in Table 3-1 of the A/T-approved P4 Sites RI/FS Work Plan - Rev 2 Final (MWH, 2011)

State of [daho Ground Water Quality Rule (IDAPA 58.01.11). Note that secondary MCLs are listed for pH, aluminum, chloride, iron, manganese, pH, silver, sulfate, TDS and zinc
PUSEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations, EPA.
‘USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Site
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Table 4-1

Summary of Preliminary COPECs in Sediment P4 Mining Sites, Idaho

Ecological Sediment

Preliminary
Maximum Detected Sediment Sediment Will BTVs be
Sampling Concentration Screening Level # COPEC Established?
Parameter (mg/kg) (mg/kqg) (Yes/No) (Yes/No)
Aluminum 31,100 25 500 P Yes No ©
Antimony 12 2.0 Yes Yes
Arsenic 25 9.8 Yes Yes
Boron 28 - - Yes Yes
Cadmium 1,290 0.99 Yes Yes
Chromium 1,030 43 Yes Yes
Cobalt 43 50 No No
Copper 186 32 Yes Yes
Iron 34,100 20,000 Yes No ©
Manganese 5,550 460 Yes Yes
Mercury 0.68 0.18 Yes Yes
Molybdenum 20 - - Yes Yes
Nickel 2,580 23 Yes Yes
Selenium 1,300 2.0 Yes Yes
Silver 4.1 1.0 Yes Yes
Thallium 3.7 - - Yes Yes
Uranium 90 - - Yes Yes
Vanadium 940 - - Yes Yes
Zinc 25,800 121 Yes Yes
Notes:

a

unless otherwise noted (USEPA, 2012).

® Great Lakes ARCS program TEL as cited in NOAA SQUuIRT table (Buchman 2008).
° No BTVs will be established for aluminum and iron because no sediment background data are available for these

metals.

"- -" - not available

ARCS - assessment and remediation of contaminated sediments
BTAG - Biological Technical Assistance Group
BTV - background threshold value

COPEC - chemicals of potential ecological concern
mg/kg - milligrams per kilogram
NOAA - National Oceanic and Atmospheric Administration
SQUIRT table - Screening Quick Reference Tables

TEL - threshold effects level
USEPA - United States Environmental Protection Agency

Sediment screening levels are based on the USEPA Region 3 BTAG freshwater sediment screening benchmarks,




TABLE 4-2

Summary of Preliminary COPCs and COPECs in Surface Water P4 Mining Sites, Idaho

Human Health Ecological Surface Water
Proposed Proposed
Maximum COPC COPEC Will BTVs
Detected Screening  preliminary Screening Preliminary be
Sampling Concentration Criteria ® COPC Criteria ® COPEC Established?
Parameter (mg/L) (mg/L) (Yes/No) (mg/L) (Yes/No) (Yes/No)

Aluminum, dissolved 0.91 16 No 0.087 Yes Yes
Antimony, Dissolved 0.0031 0.0056 No 0.030 No No
Arsenic, Dissolved 0.056 0.010 Yes 0.15 No € Yes
Barium, Dissolved 0.14 1.0 No 0.0040 Yes Yes
Beryllium, Dissolved 0.0020 0.016 No 0.00066 Yes Yes
Boron, Dissolved 0.40 3.1 No 0.0016 Yes Yes
Cadmium, dissolved 0.13 0.0069 Yes 0.00060 Yes Yes
Calcium, dissolved 496 - - No ° 116 Yes Yes
Chromium, dissolved 0.0090 0.000031 Yes © 0.011 No Yes
Cobalt, Dissolved 0.030 0.0047 Yes 0.0040 Yes Yes
Copper, Dissolved 0.38 1.3 No ° 0.011 Yes Yes
Iron, dissolved 1.4 0.30 No ° 0.16 Yes Yes
Lead, Dissolved 0.00060 0.015 No ° 0.0025 No ° No ©
Magnesium, dissolved 154 -- No ° 82 Yes Yes
Manganese, dissolved 35 0.050 Yes 0.11 Yes Yes
Mercury, Dissolved 0.00050 0.0043 No ° 0.00077 No ° No °
Molybdenum, Dissolved 0.16 0.078 Yes 0.37 No Yes
Nickel, dissolved 2.2 0.61 Yes 0.052 Yes Yes
Potassium, dissolved 102 -- No ° 53 Yes Yes
Selenium, total 2.8 0.17 Yes 0.0050 Yes Yes
Silver, Dissolved 0.010 0.071 No ° 0.0034 Yes Yes
Sodium, dissolved 69 -- No ° 680 No No
Thallium, Dissolved 0.0013 0.00024 Yes 0.012 No Yes
Uranium, dissolved 0.060 0.047 Yes 0.0026 Yes Yes
Vanadium, dissolved 0.13 0.078 Yes 0.020 Yes Yes
Zinc, dissolved 10 7.4 Yes 0.12 Yes Yes

Notes:

# The proposed COPC screening criteria are based on the following hierarchy of sources:
1) State of Idaho Surface Water Quality for Domestic Water Supply Use (IDAPA 58.01.02).

2) National Recommended Water Quality Criteria (USEPA, 2009); Criteria for Human Health for Organism

Consumption of Water + Organism (W+0) and Organism Only (O Only).
3) USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, 2012).
4) Public Health Assessment: Southeast Idaho Phosphate Mining Resource Area (USDHHS, PHS and ATSDR,

2006).

5) USEPA primary and secondary Maximum Contaminant Level (MCLs), National Primary Drinking Water
Regulations (USEPA, 2008).
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TABLE 4-2
Summary of Preliminary COPCs and COPECs in Surface Water P4 Mining Sites, Idaho

Human Health Ecological Surface Water
Proposed Proposed
Maximum COPC COPEC Will BTVs
Detected Screening  preliminary Screening Preliminary be
Sampling Concentration Criteria ® COPC Criteria ® COPEC Established?
Parameter (mg/L) (mg/L) (Yes/No) (mg/L) (Yes/No) (Yes/No)

® The analyte was not selected as a COPC because it is a naturally occurring essential nutrient with low toxicity.

¢ Consistent with the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan for the P4
Sites (MWH, 2011), the total chromium results are compared to the hexavalent chromium standard.

¢ Refer to Appendix C of the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan for
the P4 Sites (MWH, 2011).

® The USEPA (2002) has identified this analyte as a potentially bioaccumulative constituent; during preparation of the
remedial investigation reports, a Site-specific Tier 2 screen will be conducted to evaluate whether or not this analyte
should be carried forward into the quantitative HHERA.

"- -" - not available
BTV - background threshold value
COPC - chemicals of potential concern

COPEC - chemicals of pnotential ecoloaical concern
HHERA - human health and ecological risk assessment

ma/L - milliarams per liter
USEPA - United States Environmental Protection Agency
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TABLE 4-3
Summary of Preliminary Riparian Soil COPCs and COPECs P4 Mining Sites, Idaho

Human Health Ecological Riparian Soil
Maximum Residential USEPA ST 50“_ Preliminary COPC ~ Lowest _50” Will BTVs
Detected Regional Screening Non- Screening based on Screening  preliminary be
Sampling Concentration Levels for Soil carcinogen Level 2 Residential Level ° COPEC Established?

Parameter (mg/kg) (mg/kg) (mg/kg) Screening Level (mg/kg) (Yes/No) (Yes/No)
Antimony 8.7 31 NC 3.1 Yes 0.27 Yes Yes
Arsenic 5.44 0.39 C 0.39 Yes 18 No ° Yes
Boron 11.2 16,000 NC 1,600 No 0.50 Yes Yes
Cadmium 131 70 NC 7.0 Yes 0.36 Yes Yes
Chromium 2780 120,000 NC 12,000 No 0.40 Yes Yes
Cobalt 10.1 23 NC 2.3 Yes 13 No Yes
Copper 130 3,100 NC 310 No ° 28 Yes Yes
Manganese 1,080 1,800 NC 180 Yes 220 Yes © Yes
Mercury 0.069 23.0 NC 2.3 No 0.10 No ° No °
Molybdenum 48.6 390 NC 39 Yes 2.0 Yes Yes
Nickel 1,620 1,500 NC 150 Yes 38 Yes Yes
Selenium 570 390 NC 39 Yes 0.52 Yes Yes
Silver 0.278 390 NC 39 No ° 4.2 No ° No °
Thallium 0.428 0.78 NC 0.078 Yes 1.0 Yes °© Yes
Uranium 3.83 230 NC 23 No 5.0 Yes °© Yes
Vanadium 773 390 NC 39 Yes 2.0 Yes Yes
Zinc 4,500 23,000 NC 2,300 Yes 46 Yes Yes
Notes:

% The soil screening level is equal to the May 2012 USEPA Residential Soil Regional Screening Level (RSL) for carcinogens (equivalent to a cancer risk of one-
in-a-million), or 1/10th the USEPA Residential Soil RSL for non-carcinogens (equivalent to a hazard quotient of 0.1), to account for potential cumulative effects
of exposure to multiple contaminants.
® Refer to Appendix C of the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan for the P4 Sites (MWH, 2011).

¢ Because the maximum detected concentration of this analyte does not exceed the lower of screening benchmarks for birds or mammals (4,000 mg/kg), it will
only be evaluated qualitatively for impacts on lower trophic level receptors (i.e., plants or the soil community, as appropriate).
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TABLE 4-3
Summary of Preliminary Riparian Soil COPCs and COPECs P4 Mining Sites, Idaho

Human Health Ecological Riparian Soil
Maximum Residential USEPA ST 50“_ Preliminary COPC ~ Lowest _50” Will BTVs
Detected Regional Screening Non- Screening based on Screening  preliminary be
Sampling Concentration Levels for Soil carcinogen Level ? Residential Level COPEC Established?
Parameter (mg/kg) (mg/kg) (mg/kg) Screening Level (mg/kg) (Yes/No) (Yes/No)

% The USEPA (2002) has identified this analyte as a potentially bioaccumulative constituent; during preparation of the remedial investigation reports, a Site-
specific Tier 2 screen will be conducted to evaluate whether or not this analyte should be carried forward into the quantitative HHERA.

° Analyte was identified as a COPEC because neither avian or mammalian benchmarks are available for this chemical.

BTV - background threshold value

C - carcinogen

COPC - chemical of potential concern

COPEC - chemicals of potential ecological concern
HHERA - human health and ecological risk assessment
mg/kg - milligrams per kilogram

NC - non-carcinogen

USEPA - United States Environmental Protection Agency
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TABLE 4-4
Summary of Preliminary Riparian Vegetation COPECs P4 Mining Sites, Idaho

Maximum Detected Vegetation Will Riparian Vegetation
Sampling Concentration Screening Value ? BTVs be Established?
Parameter (mg/kg) (mg/kQg) (Yes/No)
Aluminum ND 1,000 No
Antimony ND -- No
Arsenic ND 30 No °
Barium ND -- No
Beryllium ND - No
Boron ND 150 No
Cadmium 111 10 Yes
Chromium ND 100 No
Cobalt ND 25 No
Copper 8.50 40 No P
Iron ND 500 No
Lead ND 100 No P
Manganese ND 2,000 No
Mercury ND -- No P
Molybdenum 45.9 5.0 Yes
Nickel ND 100 No P
Selenium 65 5 Yes
Silver ND -- No P
Thallium ND -- No
Uranium ND -- No
Vanadium ND 50 No
Zinc 335 500 No P

Notes:

®Table 2-1 of Mineral tolerance of animals, second revised edition, National Research Council (2005),
published by the National Academic Press, Washington, DC.

® The USEPA (2002) has identified this analyte as a potentially bioaccumulative constituent; during preparation
of the remedial investigation reports, a Site-specific Tier 2 screen will be conducted to evaluate whether or not
this analyte should be carried forward into the quantitative HHERA.

"~ -" - not available

BTV - background threshold value

COPEC - chemicals of potential ecological concern
HHERA - human health and ecological risk assessment
mg/kg - milligrams per kilogram

ND - non-detect

USEPA - United States Environmental Protection Agency




TABLE 4-5
Summary of Preliminary Upland Soil COPCs and COPECs P4 Mining Sites, Idaho

Human Health Ecological Upland Soil

Maximum Residential USEPA Preliminary COPC Lowest Soil Will BTVs

Detected Regional Screening  Carcinogen/ Non-  Soil Screening based on Screening  preliminary be
Sampling Concentration Levels for Soil Carcinogen Level ? Residential Level COPEC Established?
Parameter (mg/kg) (mg/kg) (mg/kg) Screening Level (mg/kg) (Yes/No) (Yes/No)
Antimony 11 31 NC 3.1 Yes 0.27 Yes Yes
Arsenic 45.5 0.39 C 0.39 Yes 18 Yes Yes
Boron 60.9 16,000 NC 1,600 No 0.50 Yes Yes
Cadmium 167 70 NC 7.0 Yes 0.36 Yes Yes
Chromium 766 120,000 NC 12,000 No 0.40 Yes Yes
Cobalt 25.6 23 NC 2.3 Yes 13 Yes © Yes
Copper 1,280 3,100 NC 310 Yes 28 Yes Yes
Manganese 5,180 1,800 NC 180 Yes 220 Yes Yes
Mercury 0.892 23.0 NC 2.3 No 0.10 Yes Yes
Molybdenum 48.7 390 NC 39 Yes 2.0 Yes Yes
Nickel 1,750 1,500 NC 150 Yes 38 Yes Yes
Selenium 318 390 NC 39 Yes 0.52 Yes Yes
Silver 14.4 390 NC 39 No ¢ 4.2 Yes Yes
Thallium 3.68 0.78 NC 0.078 Yes 1.0 Yes Yes
Uranium 151 230 NC 23 Yes 5.0 Yes Yes
Vanadium 1,370 390 NC 39 Yes 2.0 Yes Yes
Zinc 6,670 23,000 NC 2,300 Yes 46 Yes Yes
Notes:

#The soil screening level is equal to the May 2012 USEPA Residential Soil Regional Screening Level (RSL) for carcinogens (equivalent to a cancer risk of one-in-a-

million), or 1/10th the USEPA Residential Soil RSL for non-carcinogens (equivalent to a hazard quotient of 0.1), to account for potential cumulative effects of exposure to
multiple contaminants.
b Refer to Appendix C of the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan for the P4 Sites (MWH, 2011).
¢ Because the maximum detected concentration of this analyte does not exceed the lower of screening benchmarks for birds or mammals (120 mg/kg), it will only be

evaluated qualitatively for impacts on lower trophic level receptors (i.e., plants or the soil community, as appropriate).

4 The USEPA (2002) has identified this analyte as a potentially bioaccumulative constituent; during preparation of the remedial investigation reports, a Site-specific Tier 2

screen will be conducted to evaluate whether or not this analyte should be carried forward into the quantitative HHERA.

BTV - background threshold value

C - carcinogen

COPC - chemical of potential concern

COPEC - chemicals of potential ecological concern
HHERA - human health and ecological risk assessment
mg/kg - milligrams per kilogram

NC - non-carcinogen

USEPA - United States Environmental Protection Agency




TABLE 4-6
Summary of Preliminary Upland Vegetation COPECs P4 Mining Sites, Idaho

Maximum Detected Vegetation Will Upland Vegetation
Sampling Concentration Screening Value® BTVs be Established?
Parameter (mg/kg) (mg/kg) (Yes/No)

Aluminum ND 1,000 No
Antimony 5.41 - - Yes
Arsenic 23.6 30 No °
Barium ND - - No

Beryllium ND - No

Boron 364 150 Yes
Cadmium 21.5 10 Yes
Chromium 20.7 100 No

Cobalt 1.29 25 No

Copper 20.1 40 No P
Iron ND 500 No

Lead ND 100 No P
Manganese 1,170 2,000 No

Mercury 0.128 -- Yes
Molybdenum 425 5 Yes
Nickel 66.0 100 No P
Selenium 1,010 5.0 Yes
Silver 38.2 -- Yes
Thallium 3.83 - - Yes
Uranium 2.75 - - Yes
Vanadium 25.2 50 No

Zinc 363 500 No P

Notes:

& Table 2-1 of Mineral tolerance of animals, second revised edition, National Research Council
(2005), published by the National Academic Press, Washington, DC.

® The USEPA (2002) has identified this analyte as a potentially bioaccumulative constituent; during
preparation of the remedial investigation reports, a Site-specific Tier 2 screen will be conducted to
evaluate whether or not this analyte should be carried forward into the quantitative HHERA.

"- -" - not available

BTV - background threshold value

COPEC - chemicals of potential ecological concern
HHERA - human health and ecological risk assessment
mg/kg - milligrams per kilogram

ND - non-detect

USEPA - United States Environmental Protection Agency




TABLE 4-7

Summary of Preliminary COPCs in Groundwater P4 Mining Sites, Idaho

Human Health Groundwater
Proposed COPC Will BTVs
Sampling Maximum Detected Screening Preliminary be
Parameter Concentration Criteria ® COPC Established?
(mg/L) (mg/L) (Yes/No) (Yes/No)

Aluminum, total 14.4 16 No No
Antimony, total 0.00269 0.0060 No No
Arsenic, total 0.0267 0.000045 Yes Yes
Barium, total 0.288 2.9 No No
Boron, total 0.0400 3.1 No No
Cadmium, total 0.0257 0.0069 Yes Yes
Calcium, total 224 -- No " No
Chromium, total 0.282 0.000031 Yes °© Yes
Cobalt, total 0.0100 0.0047 Yes Yes
Copper, total 0.0231 0.62 No No
Iron, total 26.4 11 No " No
Lead, total 0.0286 0.015 Yes Yes
Magnesium, total 54.6 -- No ” No
Manganese, total 3.39 0.32 Yes Yes
Mercury, total 0.000200 0.0043 No No
Molybdenum, total 0.110 0.078 Yes Yes
Nickel, total 0.251 0.30 No No
Potassium, total 5.90 - - No ° No
Selenium, total 2.46 0.078 Yes Yes
Silver, total 0.0165 0.071 No No
Sodium, total 84.9 -- No " No
Thallium, total 0.00110 0.00016 Yes Yes
Uranium, total 0.0128 0.047 No No
Vanadium, total 0.281 0.078 Yes Yes
Zinc, total 617 4.7 Yes Yes
Notes:

% The proposed COPC screening criteria are based on the following hierarchy of sources:
1) USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites

(USEPA, 2012).

2) Remedial action and monitoring levels; Area-Wide Risk Management Plan (RMP; IDEQ, 2004).

3) State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).

4) USEPA primary and secondary Maximum Contaminant Level (MCLs) and National Primary

Drinking Water Regulations (USEPA, 2008).
5) Public Health Assessment: Southeast Idaho Phosphate Mining Resource Area (USDHHS, PHS

and ATSDR, 2006).
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TABLE 4-7
Summary of Preliminary COPCs in Groundwater P4 Mining Sites, Idaho

Human Health Groundwater
Proposed COPC Will BTVs
Sampling Maximum Detected Screening Preliminary be
Parameter Concentration Criteria ® COPC Established?
(mg/L) (mg/L) (Yes/No) (Yes/No)

®The analyte was not selected as a COPC because it is a naturally occurring essential nutrient with low
toxicitv.

¢ Consistent with the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan
for the P4 Sites (MWH, 2011), the total chromium results are compared to the hexavalent chromium

"- -" - not available

BTV - background threshold value

COPC - chemicals of potential concern

mg/L - milligrams per liter

USEPA - United States Environmental Protection Agency
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Table 4-8

Summary Statistics for Background Metals in Sediment

uncensored Data

Censored Data

vaximum Minimum vaximum Minimum Ecological
Maximum Minimum Detection Detection Maximum Minimum Detection Detection COPEC
Number  Number  Detection Detected Detected  Limit for Non-  Limit for Mean Standard Number  Number  Detection Detected Detected  Limit for Non- Limit for Non- Mean Standard  Statistical 95% 95% 95/95 95% Screening
of of Frequency Concentration Concentration detects Non-detects Concentration Deviation of of Frequency Concentration Concentration detects detects Concentration Deviation Method ? ucL® upL® uTL® UsL ¢ Criteria
Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony
Combined: 4 2 50 5.00 4.80 3.00 3.00 3.95 1.10 4 2 50 5.00 4.80 3.00 3.00 3.95 1.10 NA NC NC NC NC 2.0
Arsenic
Combined: 4 4 100 4,55 2.10 NA NA 3.15 1.04 4 4 100 4,55 2.10 NA NA 3.15 1.04 NA NC NC NC NC 9.8
Boron
Combined: 4 4 100 8.40 6.20 NA NA 7.55 0.957 4 4 100 8.40 6.20 NA NA 7.55 0.957 NA NC NC NC NC --
Cadmium
Combined: 13 13 100 3.74 0.220 NA NA 1.79 1.02 13 13 100 3.74 0.220 NA NA 1.79 1.02 Normal 2.29 3.68 452 4.17 0.99
Chromium, total
Combined: 13 13 100 34.8 11.5 NA NA 23.1 6.42 13 13 100 34.8 115 NA NA 23.1 6.42 Normal 26.3 35.0 40.2 38.1 43
Copper
Combined: 4 4 100 255 144 NA NA 18.9 5.25 4 4 100 255 144 NA NA 18.9 5.3 NA NC NC NC NC 32
Manganese
Combined: 4 4 100 405 194 NA NA 300 119 4 4 100 405 194 NA NA 300 119 NA NC NC NC NC 460
Mercury
Combined: 4 4 100 0.0380 0.0260 NA NA 0.0320 0.00638 4 4 100 0.0380 0.0260 NA NA 0.0320 0.00638 NA NC NC NC NC 0.18
Molybdenum
Combined: 4 0 0 ND ND 0.500 0.500 0.500 ND 4 0 0 ND ND 0.500 0.500 0.500 ND NA NC NC NC NC --
Nickel
Combined: 13 13 100 24.4 5.80 NA NA 17.3 4.89 13 13 100 24.4 5.80 NA NA 17.3 4.89 Normal 19.7 26.3 30.3 28.7 23
Selenium
Combined: 13 7 54 1.60 0.700 0.600 0.500 0.80 0.33 13 7 54 1.60 0.700 0.600 0.500 0.796 0.332 Kaplan-Meier ~ 1.01 1.35 1.57 1.48 2.0
Silver
Combined: 4 4 100 0.241 0.155 NA NA 0.180 0.0406 4 4 100 0.241 0.155 NA NA 0.180 0.0406 NA NC NC NC NC 1.0
Thallium
Combined: 4 4 100 0.378 0.171 NA NA 0.246 0.0926 4 4 100 0.378 0.171 NA NA 0.246 0.0926 NA NC NC NC NC --
Uranium
Combined: 3 3 100 2.37 2.03 NA NA 2.17 0.176 3 3 100 2.37 2.03 NA NA 217 0.176 NA NC NC NC NC --
Vanadium
Combined: 13 13 100 45.2 11.3 NA NA 28.7 8.75 13 13 100 45.2 11.3 NA NA 28.7 8.75 Normal 33.0 44.9 52.1 49.1 --
Zinc
Combined: 13 13 100 151 18.0 NA NA 91.0 32.0 13 13 100 151 18.0 NA NA 91.0 32.0 Normal 107 150 177 166 121
Notes:

2 Statistical method for 95% UCL, 95% UPL and 95/95 UTL.

950 UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011). The Kaplan-Meier statistical method was used to calculate the upper limits when multiple detection limits are present in the dataset.

©95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was proposed as the background level. If there were nc
detected results in a dataset, the maximum detection limit for non-detects was proposed as the background level.
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Table 4-8
Summary Statistics for Background Metals in Sediment

uncensored Data

Censored Data

vaximum Minimum
Maximum Minimum Detection Detection

Number Number Detection Detected Detected Limit for Non-  Limit for Mean Standard

of of Frequency Concentration Concentration detects Non-detects Concentration Deviation

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Maximum

Number Number Detection Detected
of of Frequency Concentration Concentration

Samples Detections (%) (mg/kg)

Minimum
Detected

(mg/kg)

vaximum Minimum
Detection Detection
Limit for Non- Limit for Non-
detects detects
(mg/kg) (mg/kg)

Mean

Concentration Deviation

(mg/kg)

Standard

(mg/kg)

Statistical
Method ?

95% 95%  95/95  95%
ucL® uUPL® uTL® usL®
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Ecological
COPEC
Screening
Criteria
(ma/kg)

% - percent

COPEC - chemical of potential ecological concern
mg/kg - milligram per kilogram

NA - not applicable

NC - not calculated

ND - not detected

UCL - Upper Confidence Limit

UPL - Upper Prediction Limit

USL - Upper Simultaneous Limit

UTL - Upper Tolerance Limit
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Summary Statistics for Background Metals in Surface Water

Table 4-9

Uncensored Data

Censored Data

Lower of COPC

Maximum Minimum Maximum Minimum Statistical
Maximum Minimum Detection Detection Maximum Minimum Detection Detection Method for or COP.EC
Number Number Detection Detected Detected  Limit for Non- Limit for Non- Mean Standard  Number Number Detection Detected Detected  Limit for Non- Limit for Non- Mean Standard  gtatistical 95% 95% UPL 95% 95/95 95% Screening
of of Frequency Concentration Concentration detects detects Concentration Deviation of of Frequency Concentration Concentration detects detects Concentration Deviation pethod for UCL and UPL® uTL® usL ¢ Criteria @
Constituent ® Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 95% UCL (mg/L) 95/95 UTL (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum
Combined: 21 5 23.8 0.410 0.0400 0.0500 0.0300 0.0633 0.0832 21 5 23.8 0.410 0.0400 0.0500 0.0300 0.0633 0.0832 Kaplan-Meier 0.0990 Kaplan-Meier 0.207 0.255 0.272 0.087
Arsenic
Combined: 15 8 53.3 0.00290 0.000500 0.000500 0.000500 0.000924 0.000805 13 6 46.2 0.00110 0.000500 0.000500 0.000500 0.000628 0.000205 Kaplan-Meier 0.000735 Normal 0.00113  0.00143  0.00109 0.010
Barium
Combined: 15 15 100 0.0850 0.0200 NA NA 0.0439 0.0213 15 15 100 0.0850 0.0200 NA NA 0.0439 0.0213 Gamma 0.0550 Gamma 0.0877 0.114 0.0953 0.0040
Beryllium
Combined: 15 0 0 ND ND 0.00200 0.00200 0.00200 ND 15 0 0 ND ND 0.00200 0.00200 0.00200 ND NA NC NA NC NC NC 0.00066
Boron
Combined: 7 4 57.1 0.0200 0.0167 0.0100 0.0100 0.0152 0.00504 7 4 57.1 0.0200 0.0167 0.0100 0.0100 0.0152 0.00504 NA NC NA NC NC NC 0.0016
Cadmium
Combined: 44 2 4.55 0.000100 0.000100 0.000500 0.000100 0.000122 0.0000687 44 2 4.55 0.000100 0.000100 0.000500 0.000100 0.000122 0.0000687 NA NC NA NC NC NC 0.00060
Calcium
Combined: 46 46 100 93.2 16.8 NA NA 47.7 17.2 46 46 100 93.2 16.8 NA NA 47.7 17.2 Normal 52.0 Normal 77.0 83.6 98.1 116
Chromium, total
Combined: 37 14 37.8 0.00393 0.000200 0.000500 0.000100 0.000490 0.000846 37 14 37.8 0.00393 0.000200 0.000500 0.000100 0.000490 0.000846 Kaplan-Meier 0.000775 Kaplan-Meier 0.00193 0.00227 0.00284 0.000031
Cobalt
Combined: 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 NA NC NA NC NC NC 0.00398
Copper
Combined: 15 0 0 ND ND 0.0100 0.0100 0.0100 1.760E-10 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 NA NC NA NC NC NC 0.011
Iron
Combined: 23 10 43.5 0.250 0.0300 0.0250 0.0200 0.0466 0.0530 22 9 40.9 0.140 0.0300 0.0250 0.0200 0.0374 0.0298 Kaplan-Meier 0.0526 Kaplan-Meier  0.0892 0.105 0.112 0.158
Magnesium
Combined: 46 46 100 19.0 3.44 NA NA 10.2 3.42 46 46 100 19.0 3.44 NA NA 10.2 3.42 Normal 11.1 Normal 16.0 17.3 20.2 82
Manganese
Combined: 21 21 100 0.164 0.000600 NA NA 0.0251 0.0348 20 20 100 0.048 0.000600 NA NA 0.0182 0.0145 Normal 0.0238 Normal 0.0438 0.0529 0.0552 0.050
Molybdenum
Combined: 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 NA NC NA NC NC NC 0.078
Nickel
Combined: 44 38 86.4 0.00390 0.000400 0.000600 0.000200 0.00131 0.000821 41 35 85.4 0.00221 0.000400 0.000600 0.000200 0.00115 0.000553 Kaplan-Meier 0.00129 Kaplan-Meier 0.00206 0.00228 0.00270 0.052
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Table 4-9
Summary Statistics for Background Metals in Surface Water
Uncensored Data Censored Data
Maximum Minimum Maximum Minimum Statistical Lower of COPC
Maximum Minimum Detection Detection Maximum Minimum Detection Detection Method for or COP‘EC
Number Number Detection Detected Detected  Limit for Non- Limit for Non- Mean Standard  Number Number Detection Detected Detected  Limit for Non- Limit for Non- Mean Standard  gtatistical 95% 95% UPL 95% 95/95 95% Screening
of of Frequency Concentration Concentration detects detects Concentration Deviation of of Frequency Concentration Concentration detects detects Concentration Deviation pethod for UCL and UPL® uTL® usL ¢ Criteria @
Constituent ® Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 95% UCL (mg/L) 95/95 UTL (mg/L) (mg/L) (mg/L) (mg/L)
Potassium
Combined: 44 43 97.7 9.07 0.300 0.300 0.300 1.46 151 41 40 97.6 2.30 0.300 0.300 0.300 1.13 0.658 Kaplan-Meier ~ 1.58  Kaplan-Meier 2.24 2.50 3.00 53
Selenium
Combined: 45 5 111 0.00100 0.000520 0.00100 0.00100 0.000916 0.000183 45 5 11.1 0.00100 0.000520 0.00100 0.00100 0.000916 0.000183 Kaplan-Meier 0.000579 Kaplan-Meier 0.000679 0.000708 0.000772 0.0050
Silver
Combined: 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 15 0 0 ND ND 0.0100 0.0100 0.0100 1.76E-10 NA NC NA NC NC NC 0.0034
Thallium
Combined: 15 4 26.7 0.000150 0.000100 0.000100 0.000100 0.000103 0.0000129 15 4 26.7 0.000150 0.000100 0.000100 0.000100 0.000103 0.0000129 NA NC NA NC NC NC 0.00024
Uranium
Combined: 29 25 86.2 0.00120 0.000200 0.000100 0.000100 0.000429 0.000289 29 25 86.2 0.00120 0.000200 0.000100 0.000100 0.000429 0.000289 Kaplan-Meier 0.000529 Gamma 0.00143 0.00200 0.00118 0.0026
Vanadium
Combined: 46 25 54.3 0.0339 0.000300 0.00500 0.0000500 0.00246 0.00514 45 24 53.3 0.00620 0.000300 0.00500 0.0000500 0.00176 0.00200 Kaplan-Meier 0.00140 Kaplan-Meier 0.00330 0.00381  0.00491 0.020
Zinc
Combined: 42 20 47.6 0.0620 0.00200 0.0100 0.00200 0.00627 0.00950 41 19 46.3 0.0150 0.00200 0.0100 0.00200 0.00491 0.00360 Kaplan-Meier 0.00525 Kaplan-Meier 0.0104 0.0119 0.0147 0.12
Notes:
2 Dissolved concentrations are presented for all constituents except for selenium, where total selenium concentrations are presented.
® 950 UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011).
© 95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.
4 Dissolved surface water screening criteria are presented for all constituents except for selenium, where total selenium surface water screening criteria are presented.
Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was proposed as the background level. If there were no detected results i)
a dataset, the maximum detection limit for non-detects was proposed as the background level.
% - percent
COPC - chemical of potential concern
COPEC - chemical of potential ecological concern
mg/L - milligram per liter
NA - not applicable
NC - not calculated
ND - non-detect
UCL - Upper Confidence Limit
UPL - Upper Prediction Limit
USL - Upper Simultaneous Limit
UTL - Upper Tolerance Limit
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Table 4-10
Summary Statistics for Background Metals in Riparian Soil

Uncensored Data Censored Data

Lower of COPC

Maximum Minimum Maximum Minimum Statistical or COPEC
Number  Number  Detection Detected Detected Mean Standard Number  Number  Detection Detected Detected Mean Standard  Statistical 95% Method for 95%  95/95  95% Screening
of of Frequency Concentration Concentration Concentration Deviation of of Frequency Concentration Concentration Concentration Deviation Method for UCL?® 950 UPL and UPL? UTL?® USL® Criteria

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 95% UCL  (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony

Combined: 8 4 50.0 5.50 4.60 4.69 1.13 8 4 50 5.50 4.60 4.69 1.13 NA NC NA NC NC NC 0.27
Arsenic

Combined: 8 8 100 5.44 2.78 3.70 1.10 8 8 100 5.44 2.78 3.70 1.10 Normal 4.43 Non-parametric  5.44 5.44 5.93 0.39
Boron

Combined: 8 8 100 11.2 5.60 8.24 2.20 8 8 100 11.2 5.60 8.24 2.20 Normal 9.72 Normal 12.7 15.3 12.7 0.50
Cadmium

Combined: 17 17 100 4.40 0.600 2.36 1.08 17 17 100 4.40 0.600 2.36 1.08 Normal 2.81 Normal 4.29 5.03 5.02 0.36
Chromium, Total

Combined: 17 17 100 42.5 16.7 24.6 7.56 17 17 100 42.5 16.7 24.6 7.56 Gamma 27.9 Gamma 38.6 455 43.3 0.40
Cobalt

Combined: 8 8 100 10.1 4.48 6.79 2.18 8 8 100 10.1 4.48 6.79 2.18 Normal 8.25 Normal 11.2 13.7 11.2 2.3
Copper

Combined: 17 17 100 30.0 10.5 19.3 5.57 14 14 100 21.1 10.5 17.1 3.03 Normal 18.5 Normal 22.7 25.0 24.3 28
Manganese

Combined: 8 8 100 1,080 124 430 336 8 8 100 1,080 124 430 336 Normal 655 Normal 1,104 1,500 1,112 180
Molybdenum

Combined: 17 7 41.2 1.70 0.430 0.498 0.359 16 6 38 0.700 0.430 0.423 0.188 Kaplan-Meier  0.508 Kaplan-Meier  0.605 0.659 0.653 2.0
Nickel

Combined: 17 17 100 26.6 10.4 18.2 4.60 17 17 100 26.6 10.4 18.2 4.60 Normal 20.2 Normal 26.5 29.7 29.6 38
Selenium

Combined: 17 13 76.5 1.80 0.500 0.921 0.463 17 13 76 1.80 0.500 0.921 0.463 Kaplan-Meier  1.12 Normal 1.84 2.22 2.03 0.52
Thallium

Combined: 8 8 100 0.428 0.160 0.259 0.111 8 8 100 0.428 0.160 0.259 0.111 Normal 0.333 Normal 0.481 0.611 0.483 0.078
Uranium

Combined: 8 8 100 3.76 1.60 2.44 0.694 8 8 100 3.76 1.60 2.44 0.694 Normal 291 Normal 3.84 4.65 3.85 5.0
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Table 4-10
Summary Statistics for Background Metals in Riparian Soil

Uncensored Data Censored Data
Lower of COPC
Maximum Minimum Maximum Minimum Statistical or COPEC
Number  Number  Detection Detected Detected Mean Standard Number  Number  Detection Detected Detected Mean Standard  statistical 95% Method for 95%  95/95  95% Screening
of of Frequency Concentration Concentration Concentration Deviation of of Frequency Concentration Concentration Concentration Deviation Method for UCL?® 950 UPL and UPL? UTL?® USL® Criteria
Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 95% UCL  (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Vanadium
Combined: 17 17 100 57.3 22.9 32.6 10.2 17 17 100 57.3 22.9 32.6 10.2 Gamma 37.0 Gamma 51.3 60.6 57.9 2.0
zZinc
Combined: 17 17 100 158 42.0 104 31.0 17 17 100 158 42.00 104 31.0 Normal 117 Normal 159 181 180 46
Notes:

#95% UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011).
P 959 USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was
proposed as the background level. If there were no detected results in a dataset, the maximum detection limit for non-detects was proposed as the background level.

% - percent

COPC - chemical of potential concern

COPEC - chemical of potential ecological concern
mg/kg - milligram per kilogram

NA - not applicable

NC - not calculated

UCL - Upper Confidence Limit

UPL - Upper Prediction Limit

USL - Upper Simultaneous Limit

UTL - Upper Tolerance Limit
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Table 4-11
Summary Statistics for Background Metals in Riparian Vegetation

Uncensored Data Censored Data
Maximum Minimum Maximum Minimum o peuEaton
Number Number  Detection Detected Detected Mean Standard Number  Number  Detection Detected Detected Mean Standard  Statistical ~ 95% 95% 95/95 95% Screening
of of Frequency Concentration Concentration Concentration Deviation of of Frequency Concentration Concentration Concentration Deviation Method?®  UCL b ypL® uTL® usL ¢ Criteria®
Constituent Samples  Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Cadmium
Combined: 9 9 100 0.900 0.100 0.316 0.274 9 9 100 0.900 0.100 0.316 0.274 Gamma 0.552 0.958 1.63 0.893 10
Molybdenum
Combined: 9 9 100 2.58 0.630 1.30 0.734 9 9 100 2.58 0.630 1.30 0.734 Normal 1.76 2.74 3.53 2.85 5.0
Selenium
Combined: 9 1 11 0.800 0.800 0.533 0.100 9 1 11 0.800 0.800 0.533 0.100 NA NC NC NC NC 5.0
Notes:

2 Statistical method for 95% UCL, 95% UPL and 95/95 UTL.
959 UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011). The Kaplan-Meier statistical method was used to calculate the upper limits when multiple detection limits are present in the dataset.

©95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

9 Table 2-1 of Mineral tolerance of animals, second revised edition, 2005 National Research Council, published by the National Academic Press, Washington, DC.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration
was proposed as the background level. If there were no detected results in a dataset, the maximum detection limit for non-detects was proposed as the background level.

% - percent

mg/kg - milligram per kilogram
NA - not applicable

NC - not calculated

UCL - Upper Confidence Limit
UPL - Upper Prediction Limit
USL - Upper Simultaneous Limit
UTL - Upper Tolerance Limit
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Table 4-12
Summary Statistics for Background Metals in Upland Soil

Uncensored Data

Censored Data

Maximum Minimum Maximum Minimum Statistical Lower of COPC or
Number Number  Detection Detected Detected Mean Standard Number Number  Detection Detected Detected Mean Standard Statistical 95% Method for 95% 95/95 95% COPEC Screening
of of Frequency Concentration Concentration Concentration Deviation of of Frequency Concentration Concentration Concentration Deviation Method for UCL?® 950 UPL and UPL? uTL ® usL® Criteria

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 95% UCL (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony

Combined: 30 10 333 0.854 0.419 0.458 0.142 30 10 333 0.854 0.419 0.458 0.142 Kaplan-Meier 0.499 Kaplan-Meier 0.641 0.691 0.745 0.27
Arsenic

Combined: 30 30 100 9.01 2.550 5.57 2.15 30 30 100 9.01 2.55 5.57 2.15 Gamma 6.35 Gamma 10.0 11.8 11.5 0.39
Boron

Combined: 30 29 96.7 22.3 1.920 8.88 6.34 30 29 96.7 22.3 1.92 8.88 6.34 Kaplan-Meier 13.9 Gamma 25.7 34.2 26.0 0.50
Cadmium

Combined: 30 30 100 9.66 0.538 227 231 30 30 100 9.66 0.538 2.27 231 Non-Parametric ~ 4.11  Non-Parametric  9.24 9.66 8.61 0.36
Chromium, total

Combined: 30 30 100 44.8 9.87 20.1 8.23 28 28 100 321 9.87 18.4 5.27 Normal 20.1 Normal 27.5 30.2 32.7 0.40
Cobalt

Combined: 30 30 100 13.3 3.37 8.63 3.31 30 30 100 13.3 3.37 8.63 3.31 Gamma 9.88 Gamma 15.8 18.6 17.7 2.3
Copper

Combined: 30 30 100 30.6 8.60 18.6 6.89 30 30 100 30.6 8.60 18.6 6.89 Normal 20.8 Non-Parametric  29.6 30.6 375 28
Manganese

Combined: 30 30 100 3,990 337 1,595 1,093 30 30 100 3,990 337 1,595 1,093 Non-Parametric 2,465 Non-Parametric 3,699 3,990 4,595 180
Mercury

Combined: 30 30 100 0.0746 0.0150 0.0289 0.0117 29 29 100 0.0507 0.0150 0.0273 0.00805 Normal 0.0298 Lognormal 0.0418 0.0478 0.0493 0.10
Molybdenum

Combined: 30 2 6.67 3.45 1.620 121 0.433 30 2 6.67 3.45 1.62 121 0.433 NA NC NA NC NC NC 2.0
Nickel

Combined: 30 30 100 63.2 125 23.0 9.55 29 29 100 32.2 125 21.7 5.90 Normal 23.5 Non-Parametric  30.3 32.2 37.8 38
Selenium

Combined: 30 30 100 6.89 0.250 0.918 1.19 29 29 100 2.00 0.250 0.712 0.397 Gamma 0.841 Gamma 1.43 1.73 1.80 0.52
Silver

Combined: 30 22 73.3 0.423 0.0703 0.163 0.0841 29 21 72.4 0.251 0.0703 0.154 0.0695 Kaplan-Meier 0.132 Kaplan-Meier  0.185 0.205 0.225 4.2
Thallium

Combined: 30 30 100 0.481 0.118 0.182 0.0704 29 29 100 0.293 0.118 0.171 0.0428 Normal 0.185 Non-Parametric  0.293 0.293 0.288 0.078
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Table 4-12
Summary Statistics for Background Metals in Upland Soil

Uncensored Data Censored Data
Maximum Minimum Maximum Minimum Statistical Lower of COPC or
Number Number  Detection Detected Detected Mean Standard Number Number  Detection Detected Detected Mean Standard Statistical 95% Method for 95% 95/95 95% COPEC Screening
of of Frequency Concentration Concentration Concentration Deviation of of Frequency Concentration Concentration Concentration Deviation Method for UCL?® 950 UPL and UPL? uTL ? usL® Criteria
Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 95% UCL (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Uranium, total
Combined: 30 26 86.7 10.2 0.395 1.56 2.38 26 22 84.6 1.61 0.395 0.762 0.316 Kaplan-Meier 0.875 Kaplan-Meier 1.31 1.48 1.61 5.0
Vanadium
Combined: 30 30 100 52.2 10.7 22.8 8.16 29 29 100 36.8 10.7 21.7 6.08 Normal 23.7 Normal 32.3 35.3 38.4 2.0
Zinc
Combined: 30 30 100 241 57.7 103 37.2 29 29 100 148 57.7 98.5 27.1 Normal 107 Normal 145 159 173 46
Notes:

295% UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011).
P 95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was proposed as the
background level. If there were no detected results in a dataset, the maximum detection limit for non-detects was proposed as the background level.

% - percent

COPC - chemical of potential concern

COPEC - chemical of potential ecological concern
mg/kg - milligram per kilogram

UCL - Upper Confidence Limit

UPL - Upper Prediction Limit

USL - Upper Simultaneous Limit

UTL - Upper Tolerance Limit

Page 2 of 2




Table 4-13

Summary Statistics for Background Metals in Upland Vegetation

Uncensored Data

Censored Data

Constituent Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Statistical Vegetation
Plant Number  Number Detection Detected Detected Detection Limit Detection Limit Mean Standard Number ~ Number  Detection Detected Detected Detection Limit Detection Limit Mean Standard  Statistical 95% Method for 95% 95/95 95% Screening
Type of of Frequency Concentration Concentration for Non-detects for Non-detects Concentration Deviation of of Frequency Concentration Concentration for Non-detects for Non-detects Concentration Deviation Method for ucL® 95% UPL and UPL® UTL® USL ¢ Criteria
Plant Type * Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  95% UCL  (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony
Combined:
Culturally Significant 76 0 0 ND ND 8.62 0.464 0.744 1.07 76 0 0 ND ND 8.62 0.464 0.744 1.07 NA NC NA NC NC NC
Non-Culturally Significant 84 1 1.19 5.41 5.41 1.61 0.468 0.629 0.565 84 1 1.19 5.41 541 1.61 0.468 0.629 0.565 NA NC NA NC NC NC --
Combined 160 1 0.625 5.41 5.41 8.62 0.464 0.684 0.844 160 1 0.625 5.41 541 8.62 0.464 0.684 0.844 NA NC NA NC NC NC
Boron
Combined:
Kaplan-
Culturally Significant 76 75 98.7 364 6.32 43.1 43.1 26.4 40.9 75 74 98.7 52.0 6.32 43.1 43.1 21.9 11.7 Meier 23.9 Gamma 43.5 49.0 57.1
Kaplan-
Non-Culturally Significant 84 81 96.4 68.3 2.76 8.06 2.50 20.2 12.8 84 81 96.4 68.3 2.76 8.06 2.50 20.2 12.8 Meier 225 Kaplan-Meier 415 45.1 60.4 150
Kaplan-
Combined 160 156 97.5 364 2.76 43.1 2.50 23.2 29.7 159 155 97.5 68.3 2.76 43.1 2.50 21.0 12.3 Meier 225 Kaplan-Meier 41.0 435 61.7
Cadmium
Combined:
Kaplan-
Culturally Significant 76 69 90.8 1.95 0.0262 0.0248 0.0225 0.367 0.514 76 69 90.8 1.95 0.0262 0.0248 0.0225 0.367 0.514 Meier 0.624 Kaplan-Meier 1.22 1.37 1.96
Kaplan-
Non-Culturally Significant 84 79 94.0 2.52 0.0248 0.0496 0.0234 0.302 0.373 83 78 94.0 1.58 0.0248 0.0496 0.0234 0.275 0.283 Meier 0.410  Kaplan-Meier  0.745 0.824 1.16 10
Kaplan-
Combined 160 148 92.5 2.52 0.0248 0.0496 0.0225 0.333 0.445 159 147 92.5 1.95 0.0248 0.0496 0.0225 0.319 0.411 Meier 0.461  Kaplan-Meier ~ 0.999 1.08 1.70
Mercury
Combined:
Kaplan-
Culturally Significant 70 12 17.1 0.0876 0.00946 0.0487 0.00867 0.0192 0.0161 70 12 17.1 0.0876 0.00946 0.0487 0.00867 0.0192 0.0161 Meier 0.0175 Kaplan-Meier 0.0796  0.0439  0.0602
Kaplan-
Non-Culturally Significant 75 10 13.3 0.0589 0.0117 0.0498 0.00921 0.0179 0.0115 75 10 13.3 0.0589 0.0117 0.0498 0.00921 0.0179 0.0115 Meier 0.0154 Kaplan-Meier 0.0261 0.0282  0.0365 o
Kaplan-
Combined 145 22 15.2 0.0876 0.00946 0.0498 0.00867 0.0186 0.0139 145 22 15.2 0.0876 0.00946 0.0498 0.00867 0.0186 0.0139 Meier 0.0149 Kaplan-Meier 0.0328 0.0353  0.0526
Molybdenum
Combined:
Kaplan-
Culturally Significant 76 10 13.2 24.4 1.54 25.9 1.39 2.69 4.19 74 8 10.8 2.71 1.54 25.9 1.39 2.29 3.25 Meier 1.65 Kaplan-Meier 1.97 2.04 2.28
Kaplan-
Non-Culturally Significant 84 42 50.0 240 1.48 4.84 1.40 9.82 35.7 78 36 46.2 8.91 1.48 4.84 1.40 2.46 1.52 Meier 2.57 Kaplan-Meier 4,78 5.22 6.95 5
Kaplan-
Combined 160 52 325 240 1.48 25.9 1.39 6.43 26.2 152 44 28.9 8.91 1.48 25.9 1.39 2.38 2,51 Meier 2.09 Kaplan-Meier 3.84 4.08 5.78
Selenium
Combined:
Culturally Significant 76 67 88.2 3.18 0.0992 0.379 0.0933 0.398 0.457 76 67 88.2 3.18 0.0992 0.379 0.0933 0.398 0.457 0.493 Kaplan-Meier 1.16 1.29 1.81
Non-Culturally Significant 84 74 88.1 7.28 0.109 0.198 0.0911 0.693 1.08 84 74 88.1 7.28 0.109 0.198 0.0911 0.693 1.08 0.920  Kaplan-Meier 2.49 2.79 4.07 5
Combined 160 141 88.1 7.28 0.0992 0.379 0.0911 0.553 0.853 160 141 88.1 7.28 0.0992 0.379 0.0911 0.553 0.853 0.662  Kaplan-Meier 1.96 2.13 341
Silver
Combined: o
Culturally Significant 76 8 10.5 38.2 0.0925 0.189 0.0433 0.701 4.52 74 6 8.11 0.299 0.0925 0.189 0.0433 0.0620 0.0458 Meier 0.106 Kaplan-Meier ~ 0.155 0.165 0.203
Non-Culturally Significant 84 13 155 0.598 0.0505 0.245 0.0447 0.0703 0.0767 84 13 15.5 0.598 0.0505 0.245 0.0447 0.0703 0.0767 Meier 0.0827  Kaplan-Meier  0.192 0.212 0.300 -
Combined 160 21 13.1 38.2 0.0505 0.245 0.0433 0.370 3.12 158 19 12.0 0.598 0.0505 0.245 0.0433 0.0665 0.0640 Meier 0.0732  Kaplan-Meier  0.166 0.178 0.270
Thallium
Combined:
Culturally Significant 76 1 1.3 0.0117 0.0117 0.0379 0.00867 0.0104 0.00362 76 1 1.32 0.0117 0.0117 0.0379 0.00867 0.0104 0.00362 NA NC NA NC NC NC
Non-Culturally Significant 84 6 7.14 0.0257 0.0109 0.0490 0.00894 0.0108 0.00492 84 6 7.14 0.0257 0.0109 0.0490 0.00894 0.0108 0.00492 Meier 0.0117 Kaplan-Meier 0.0148 0.0154 0.0179 -
Combined 160 7 4.38 0.0257 0.0109 0.0490 0.00867 0.0106 0.00435 160 7 4.38 0.0257 0.0109 0.0490 0.00867 0.0106 0.00435 Meier 0.0113  Kaplan-Meier  0.0137 0.0140 0.0163
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Table 4-13
Summary Statistics for Background Metals in Upland Vegetation

Uncensored Data Censored Data
Constituent Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Statistical Vegetation
Plant Number  Number Detection Detected Detected Detection Limit Detection Limit Mean Standard Number  Number  Detection Detected Detected Detection Limit Detection Limit Mean Standard  Statistical 95% Method for 95% 95/95 95% Screening
Type of of Frequency Concentration Concentration for Non-detects for Non-detects Concentration Deviation of of Frequency Concentration Concentration for Non-detects for Non-detects Concentration Deviation Method for UCL 95% UPL and UPL e uTL® USL ¢ Criteria
Plant Type * Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  95% UCL  (mg/kg) 95/95 UTL (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Uranium, total
Combined:
Culturally Significant 76 2 2.63 0.162 0.101 0.379 0.0867 0.104 0.0368 76 2 2.63 0.162 0.101 0.379 0.0867 0.104 0.0368 NA NC NA NC NC NC
Non-Culturally Significant 84 1 1.19 0.108 0.108 0.490 0.0894 0.104 0.0441 84 1 1.19 0.108 0.108 0.490 0.0894 0.104 0.0441 NA NC NA NC NC NC -
Combined 160 3 1.88 0.162 0.101 0.490 0.0867 0.104 0.0407 160 3 1.88 0.162 0.101 0.490 0.0867 0.104 0.0407 NA NC NA NC NC NC
Notes:

#Plant species that were identified as culturally significant species by the A/Ts are summarized in Section 3.2 of Appendix A2 of the RI/FS Work Plan.
® 9506 UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011). As recommended by ProUCL 4.1.01, the Kaplan-Meier method was preferred when the data set contains multiple detection limits.
©95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was proposed as the background level. If there were no detected results in a dataset, the maximum
detection limit for non-detects was proposed as the background level.

% - percent

"--" - not available

mg/kg - milligram per kilogram
NA - not applicable

NC - not calculated

ND - non-detect

UPL - Upper Prediction Limit
USL - Upper Simultaneous Limit
UTL - Upper Tolerance Limit
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Table 4-14

Summary Statistics for Background Metals in Groundwater

Uncensored Data

Censored Data

Maximum Minimum Maximum Minimum
Maximum Minimum Detection Detection Maximum Minimum Detection Detection Mean Statistical Human Health
Number  Number  Detection Detected Detected Limit for Non- Limit for Non- Mean Standard Number Number  Detection Detected Detected  Limit for Non-Limit for Non-  Detected Standard  statistical 95% Method for 95% 95/95 95% COPC Screening
of of Frequency Concentration Concentration detects detects Concentration  Deviation of of Frequency Concentration Concentration detects detects Concentration  Deviation  pethod for ucL® 95% UPL and UPL b uTL® USL ¢ Criteria ®
Constituent ® Samples Detections® (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Samples Detections® (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 95% UCL (mg/L) 95/95 UTL (mg/L) (mg/L) (mg/L) (mg/L)
Arsenic
Shallow: 4 2 50.0 0.000815 0.000600 0.000500 0.000500 0.000604 0.000149 4 2 50.0 0.000815 0.000600 0.000500 0.000500 0.000604 0.000149 NA NC NA NA NC NC
Intermediate: 3 2 66.7 0.0149 0.000989 0.000500 0.000500 0.00546 0.00818 3 2 66.7 0.0149 0.000989 0.000500 0.000500 0.00546 0.00818 NA NC NA NA NC NC 0.000045
Deep: 3 3 100 0.0267 0.000266 NA NA 0.00914 0.0152 3 3 100 0.0267 0.000266 NA NA 0.00914 0.0152 NA NC NA NA NC NC
Combined: 10 7 70.0 0.0267 0.000266 0.000500 0.000500 0.00462 0.00897 8 5 62.5 0.000989 0.000266 0.000500 0.000500 0.000578 0.000226 Kaplan-Meier 0.000723 Normal 0.00113 0.00132 0.00103
Cadmium
Shallow: 19 5 26.3 0.000522 0.000200 0.000300 0.000100 0.000194 0.000122 19 5 26.3 0.000522 0.000200 0.000300 0.000100 0.000194 0.000122 Kaplan-Meier 0.000274 Kaplan-Meier 0.000392 0.000449 0.000458
Intermediate: 11 1 9.09 0.000400 0.000400 0.000300 0.000100 0.000173 0.000107 11 1 9.09 0.000400 0.000400 0.000300 0.000100 0.000173 0.000107 NA NC NA NA NC NC 0.0069
Deep: 8 0 0 ND ND 0.000300 0.000125 0.000169 0.0000810 8 0 0 ND ND 0.000300 0.000125 0.000169 0.0000810 NA NC NA NA NC NC ’
Combined: 52 7 135 0.00160 0.000200 0.000300 0.000100 0.000201 0.000220 51 6 11.8 0.000522 0.000200 0.000300 0.000100 0.000174 0.0000974 Kaplan-Meier 0.000233 Kaplan-Meier 0.000322 0.000344 0.000401
Chromium, total
Shallow: 12 8 66.7 0.0224 0.000400 0.00100 0.000200 0.00386 0.00652 10 6 60.0 0.00474 0.000400 0.00100 0.000200 0.00136 0.00149  Kaplan-Meier 0.00224 Kaplan-Meier 0.00405 0.00544 0.00441
Intermediate: 8 8 100 0.00524 0.000300 NA NA 0.00236 0.00172 8 8 100 0.00524 0.000300 NA NA 0.00236 0.00172 Normal 0.00351 Normal 0.00582 0.00785 0.00586 0.000031
Deep: 6 6 100 0.00442 0.00154 NA NA 0.002598 0.000999 6 6 100 0.00442 0.00154 NA NA 0.00260 0.000999 Normal 0.00342 Normal 0.00477 0.00630 0.00442 '
Combined: 34 28 82.4 0.0224 0.000200 0.00100 0.00020 0.00269 0.00405 32 26 81.3 0.00524 0.000200 0.00100 0.00020 0.00184 0.00152  Kaplan-Meier 0.00232 Kaplan-Meier 0.00444 0.00514 0.00604
Cobalt
Shallow: 4 0 0 ND ND 0.0100 0.000500 0.00763 0.00475 4 0 0 ND ND 0.0100 0.000500 0.00763 0.00475 NA NC NA NA NC NC
Intermediate: 3 0 0 ND ND 0.01000 0.00025 0.00358 0.00556 3 0 0 ND ND 0.0100 0.000250 0.00358 0.00556 NA NC NA NA NC NC 0.0047
Deep: 3 2 66.7 0.000436 0.000281 0.000250 0.000250 0.000322 0.000100 3 2 66.7 0.000436 0.000281 0.000250 0.000250 0.000322 0.000100 NA NC NA NA NC NC ’
Combined: 10 2 20.0 0.0004 0.000281 0.0100 0.0003 0.00422 0.00497 10 2 20.0 0.000436 0.000281 0.0100 0.000250 0.00422 0.00497 NA NC NA NA NC NC
Lead
Shallow: 4 3 75.0 0.00120 0.000400 0.000100 0.000100 0.000561 0.000464 4 3 75.0 0.00120 0.000400 0.000100 0.000100 0.000561 0.000464 NA NC NA NA NC NC
Intermediate: 3 2 66.7 0.00150 0.000523 0.000250 0.000250 0.000758 0.000657 3 2 66.7 0.00150 0.000523 0.000250 0.000250 0.000758 0.000657 NA NC NA NA NC NC 0015
Deep: 3 1 33.3 0.00432 0.00432 0.000250 0.000250 0.00161 0.00235 3 1 33.3 0.00432 0.00432 0.000250 0.000250 0.00161 0.00235 NA NC NA NA NC NC ’
Combined: 10 6 60.0 0.00432 0.000400 0.000250 0.000100 0.000934 0.00127 9 5 55.6 0.00150 0.000400 0.000250 0.000100 0.000557 0.000477 Kaplan-Meier 0.000911 Kaplan-Meier 0.00140 0.00182 0.00146
Manganese
Shallow: 13 13 100 0.610 0.00130 NA NA 0.192 0.199 13 13 100 0.610 0.00130 NA NA 0.192 0.199 Normal 0.290 Normal 0.560 0.724 0.656
Intermediate: 8 8 100 0.344 0.000600 NA NA 0.0783 0.110 7 7 100 0.0699 0.000600 NA NA 0.0403 0.0234 Normal 0.0575 Normal 0.0889 0.120 0.0856 032
Deep: 6 5 83.3 0.0923 0.00149 0.000500 0.000500 0.0381 0.0423 6 5 83.3 0.0923 0.00149 0.000500 0.000500 0.0381 0.0423  Kaplan-Meier  0.0736 Normal 0.131 0.199 0.108 ’
Combined: 34 33 97.1 0.915 0.000600 0.000500 0.000500 0.1310 0.205 32 31 96.9 0.456 0.000600 0.000500 0.000500 0.0915 0.1258  Kaplan-Meier  0.189 Gamma 0.367 0.542 0.435
Molybdenum
Shallow: 4 0 0 ND ND 0.0100 0.00500 0.00875 0.00250 4 0 0 ND ND 0.0100 0.00500 0.00875 0.00250 NA NC NA NA NC NC
Intermediate: 3 1 33.3 0.0239 0.0239 0.01000 0.00500 0.0130 0.00979 3 1 33.3 0.0239 0.0239 0.0100 0.00500 0.0130 0.00979 NA NC NA NA NC NC 0078
Deep: 3 0 0 ND ND 0.00500 0.00500 0.00500 8.23E-11 3 0 0 ND ND 0.00500 0.00500 0.00500 8.23E-11 NA NC NA NA NC NC
Combined: 10 1 10.0 0.0239 0.0239 0.0100 0.0050 0.00889 0.00583 10 1 10.0 0.0239 0.0239 0.0100 0.00500 0.00889 0.00583 NA NC NA NA NC NC
Selenium
Shallow: 21 11 52.4 0.00500 0.000606 0.00100 0.00100 0.00153 0.000963 20 10 50.0 0.00267 0.000606 0.00100 0.00100 0.00135 0.000557 Kaplan-Meier 0.00144 Normal 0.00268 0.00330 0.00292
Intermediate: 11 7 63.6 0.00577 0.000879 0.00100 0.000500 0.00158 0.00145 10 6 60.0 0.00200 0.000879 0.00100 0.000500 0.00116 0.000438 Kaplan-Meier 0.00141 Kaplan-Meier 0.00191 0.00230 0.00201 0.078
Deep: 8 6 75.0 0.00130 0.000683 0.000500 0.000500 0.000886 0.000301 8 6 75.0 0.00130 0.000683 0.000500 0.000500 0.000886 0.000301 Kaplan-Meier 0.00110 Normal 0.00156 0.00199 0.00139 ’
Combined: 54 29 53.7 0.00577 0.000606 0.00100 0.00050 0.00138 0.000935 52 27 51.9 0.00267 0.000606 0.00100 0.00050 0.00122 0.000498 Kaplan-Meier 0.00124 Kaplan-Meier 0.00206 0.00226 0.00278
Thallium
Shallow: 4 1 25.0 0.000200 0.000200 0.000100 0.000100 0.000125 0.0000500 4 1 25.0 0.000200 0.000200 0.000100 0.000100 0.000125 0.0000500 NA NC NA NA NC NC
Intermediate: 3 0 0 ND ND 0.000100 0.0000500 0.0000833 0.0000289 3 0 0 ND ND 0.000100 0.0000500 0.0000833 0.0000289 NA NC NA NA NC NC 0.00016
Deep: 3 1 33.3 0.0000538 0.0000538 0.0000500 0.0000500 0.0000513 0.00000219 3 1 333 0.0000538 0.0000538 0.0000500 0.0000500 0.0000513  0.00000219 NA NC NA NA NC NC
Combined: 10 2 20.0 0.000200 0.0000538 0.000100 0.000050 0.0000904 0.0000456 10 2 20.0 0.000200 0.0000538 0.000100 0.000050 0.0000904 0.0000456 NA NC NA NA NC NC
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Table 4-14
Summary Statistics for Background Metals in Groundwater

Uncensored Data Censored Data
Maximum Minimum Maximum Minimum
Maximum Minimum Detection Detection Maximum Minimum Detection  Detection Mean Statistical Human Health
Number  Number  Detection Detected Detected Limit for Non- Limit for Non- Mean Standard Number  Number  Detection Detected Detected  Limit for Non-Limit for Non-  Detected Standard  statistical 95% Method for ~ 95% 95/95 95% COPC Screening
of of Frequency Concentration Concentration detects detects Concentration  Deviation of of Frequency Concentration Concentration detects detects Concentration Deviation  pethod for UCL® 959 UPL and UPL® uTL® usL ¢ Criteria ¢
Constituent ® Samples Detections® (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Samples Detections® (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 95% UCL (mg/L) 95/95 UTL (mg/L) (mg/L) (mg/L) (mg/L)
Vanadium
Shallow: 18 13 72.2 0.0147 0.000300 0.00500 0.000100 0.00395 0.00502 18 13 72.2 0.0147 0.000300 0.00500 0.000100 0.00395 0.00502  Kaplan-Meier 0.00881 Kaplan-Meier 0.0123  0.0156  0.0159
Intermediate: 10 5 50.0 0.0130 0.000200 0.00500 0.00020 0.00419 0.00400 10 5 50.0 0.0130 0.000200 0.00500 0.000200 0.00419 0.00400 Kaplan-Meier 0.00502 Kaplan-Meier 0.0102 0.0142  0.0112 0,078
Deep: 6 0 0 ND ND 0.00500 0.00500 0.00500 0 6 0 0 ND ND 0.00500 0.00500 0.00500 0 NA NC NA NA NC NC '
Combined: 48 29 60.4 0.0147 0.000200 0.0250 0.0001 0.00405 0.00488 48 29 60.4 0.0147 0.000200 0.0250 0.000100 0.00405 0.00488  Kaplan-Meier 0.00512 Kaplan-Meier 0.00909 0.0105 0.0138
Zinc
Shallow: 18 16 88.9 0.326 0.00526 0.0125 0.00200 0.0536 0.0733 17 15 88.2 0.0870 0.00526 0.0125 0.00200 0.0376 0.0283  Kaplan-Meier 0.0495 Kaplan-Meier 0.0870  0.106 0.106
Intermediate: 10 7 70.0 0.699 0.0140 0.0125 0.0050 0.146 0.224 10 7 70.0 0.699 0.0140 0.0125 0.00500 0.146 0.224 Kaplan-Meier ~ 0.282  Kaplan-Meier  0.554 0.763 0.608 47
Deep: 6 2 333 0.111 0.00831 0.00500 0.00500 0.0232 0.0430 6 2 33.3 0.111 0.00831 0.00500 0.00500 0.0232 0.0430 NA NC NA NC NC NC '
Combined: 48 38 79.2 21.3 0.00500 0.0125 0.0020 0.572 3.08 46 36 78.3 0.699 0.00500 0.0125 0.00200 0.0803 0.135 Kaplan-Meier ~ 0.167  Kaplan-Meier ~ 0.307 0.358 0.471
Notes:

& Summary statistics for all constituents are based on total concentrations.

®95% UCL, 95% UPL and 95/95 UTL values were calculated using ProUCL 4.1.01 (USEPA, 2011).

©95% USL values were calculated using Scout 1.00.01 (USEPA, 2008). For analytes with a detection frequency below 100%, the 95% USL values were calculated using the Kaplan Meier method.

9 Direct contact with groundwater by ecological receptors is incomplete (Figure C4-2); therefore, only human health groundwater screening criteria are presented. Total groundwater screening criteria are presented for all constituents.

Boldface value indicates the proposed background level for a given metal. As described in Section 3.3, the 95% USL was selected as the proposed background level for datasets containing five or more detections. When a dataset contained fewer than five detections, the maximum detected concentration was proposed as the background level. If there were no detected results in a
dataset, the maximum detection limit for non-detects was proposed as the background level.

% - percent

COPC - chemical of potential concern
mg/L - milligram per liter

NA - not applicable

NC - not calculated

ND - not detected

UPL - Upper Prediction Limit

USL - Upper Simultaneous Limit

UTL - Upper Tolerance Limit
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Table 4-15
Summary of Proposed Back

round Levels By Medium

3

Analyte Sediment | Surface | Riparian | Riparian | Upland | Upland | Groundwater
(mg/kg) Water Soil Veg' Soil Veg'? (mg/L)
(mg/L) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg)
Aluminum NC 0.272 NC NC NC NC NC
Antimony 5.00 NC 5.50 NC 0.745 5.41 NC
Arsenic 4.55 0.00109 5.93 NC 11.5 NC 0.00103
Barium NC 0.0953 NC NC NC NC NC
Beryllium NC 0.00200 NC NC NC NC NC
Boron 8.40 0.0200 12.7 NC 26.0 61.7 NC
Cadmium 4.17 0.000100 5.02 0.893 8.61 1.70 0.000401
Calcium NC 98.1 NC NC NC NC NC
Chromium, total 38.1 0.00284 43.3 NC 32.7 NC 0.00604
Cobalt NC 0.0100 11.2 NC 17.7 NC 0.000436
Copper 25.5 0.0100 24.3 NC 37.5 NC NC
Iron NC 0.112 NC NC NC NC NC
Lead NC NC NC NC NC NC 0.00146
Magnesium NC 20.2 NC NC NC NC NC
Manganese 405 0.0552 1,112 NC 4,595 NC 0.435
Mercury 0.0380 NC NC NC 0.0493 | 0.0526 NC
Molybdenum 0.500 0.0100 0.653 2.85 3.45 5.78 0.0239
Nickel 28.7 0.00270 29.6 NC 37.8 NC NC
Potassium NC 3.0 NC NC NC NC NC
Selenium 1.48 0.000772 2.03 0.800 1.80 3.41 0.00278
Silver 0.241 0.0100 NC NC 0.225 0.270 NC
Thallium 0.378 0.000150 0.483 NC 0.288 0.0163 0.000200
Uranium 2.37 0.00118 3.85 NC 1.61 0.162 NC
Vanadium 49.1 0.00491 57.9 NC 38.4 NC 0.0138
Zinc 166 0.0147 180 NC 173 NC 0.471
Notes:

NC - not calculated per screening Tables 4-1 to 4-7
'Units are mg/kg dry weight
Upland vegetation levels are for combined scenario. See Table 4-13 for culturally significant and non-culturally

significant plant background levels

Groundwater level are for combined scenario. See Table 4-14 for background levels by geologic/aquifer unit.
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Date: 12/20/2012

s_SW_SED_RS_RV_Dec2012

| ground Sample Loc:

-1_MONSANTO_Back

File: Drawing 2

BLACKFOOT

RESERVOIR

No. of Samples
No. of Detections
Min. Concentration
Max. Concentration| ND
Ave. Concentration | NA

EXPLANATION

P
=
SW
SED
RS
RV
ND
NA
NS

Mine pit location (approximate)

Waste rock pile location (approx.)

Surface water
Sediment

Riparian soil
Riparian vegetation
Non-detect

Not applicable

Not sampled

BACKGROUND SAMPLES

Sediment, surface water, riparian
soil and vegetation

1. Surface water selenium concentrations reported in mg/L.

2. Sediment, riparian soil, and riparian vegetation selenium

concentrations reported in mg/kg.

SW SED RS RV
No. of Samples 6 1 1 1
No. of Detections 1 0 0 0
Min. Concentration ND ND ND ND
Max. Concentration|0.00063 ND ND ND
Ave. Concentration {0.00094 NA NA NA
SW SED RS RV
No. of Samples 6 1 1 1
No. of Detections 0 0 0 0
Min. Concentration | ND ND ND ND
Max. Concentration| ND ND ND ND
Ave. Concentration | NA° NA NA NA
HENRY
MINE
SED RS RV
8 5 1
3 5 0
0.80 0.70 ND
16 180 ND
12 13 NA
SW SED RS RV
No. of Samples 6 3 5 1
No. of Detections 2 2 5 0
Min. Concentration ND ND 0.50 ND
Max. Concentration| 0.0010 1.0 15 ND
Ave. Concentration |{0.00084 0.82 1.0 NA
BALLARD
MINE

MST049 SW SED RS | RV 0 10000 20000
No. of Samples 6 1 1 1
: e e —
No. of Detections 1 1 0 0 ENOCH
Min. Concentration ND 090 ND ND HENRY VALLEY Feet
Max. Concentration|0.00052 0.90 ND ND MINE MINE
Ave. Concentration |0.00092 0.90 NA NA RASMUSSEN
RIDCE FIGURE 1
MSTO048 SW SED RS RV MINE AREA
No. of Samples 1 1 1 1
No. of Detections 0 0 0 0
Min. Concentration | ND ND ND ND LANES
Max. Concentration| ND ND ND = ND CREEK
WOOLEY
Ave. Concentration | NA  NA NA NA BALLARD VALLEY MINE
MINE
MINE
SW SED RS RV
ENOCH No. of Samples 5 1 1 1
VALLEY No. of Detections 1 1 1 vy
MINE Min. Concentration | ND  0.70 0.50 0.80 MINE
Max. Concentration [0.00054 0.70 0.50 0.80
Ave. Concentration ({0.00091 0.70 0.50 0.80 DRY
VALLEY SOUTH
SW SED RS RV MINE MAYBE
No. of Samples 5 1 1 1 MST101
No. of Detections 0 0 1 0
Min. Concentration | ND ND 0.70 ND
Max. Concentration| ND ND 0.70 ND MST237
Ave. Concentration | NA  NA 0.70 NA
I ] MST236
RS RV
No. of Samples 6 1 1 1
RASMUSSEN No. of Detections 0 0 1 0
RIDGE Min. Concentration | ND ND 0.70 ND
MINE Max. Concentration| ND ND 0.70 ND
Ave. Concentration | NA°  NA 0.70 NA

WOOLEY
VALLEY
MINE
0 2000 4000
e e
Feet
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SELENIUM CONCENTRATIONS
Surface Water, Sediment, and
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Date: 12/20/2012

BallardMine_Dec2012

File: Drawing 2-2_MONSANTO_UplandSoilandVeg

0 500 1000
e e —
Feet

PRI PR T ]

MBBO001-03

No. of Samples
No. of Detections
Min. Concentration

No. of Samples
No. of Detections
Min. Concentration

us | uv
1 5
1 4
0.361 | ND

Max. Concentration| 0.361 | 0.613

(361 | 0.248

No. of Samples
No. of Detections
Min. Concentration

us uv
1 3
1 2
0.379 ND
0.379 | 0.390
0.379 | 0.197
us uv
1 3
1 3
0.418 | 0.179

No. of Samples
No. of Detections
Min. Concentration

uv
4
1 4
0.355 | 0.296

uv
No. of Samples 5
No. of Detections 1 5
Min. Concentration | 0.485 | 0.166

BALLARD
MINE

us uv
No. of Samples 1 9
No. of Detections 1 7
Min. Concentration | 0.304 ND
Max. Concentration| 0.304 | 0.730
Ave. Concentration | 0.304 | 0.353

us uv
No. of Samples 1 7
No. of Detections 1 4
Min. Concentration | 0.414 ND

3.18
0.754
MBBO001-05 us uv

No. of Samples 1 3

No. of Detections 1 3

Min. Concentration | 0.25 | 0.347

Max. Concentration| 0.25 4.41

Ave. Concentration | 0.25 | 1.809

MBBO001-08 us uv
No. of Samples 1 3
No. of Detections 1 3
Min. Concentration | 0.391 | 0.318
Max. Concentration| 0.391 | 1.63
Ave. Concentration | 0.391 | 0.790
MBB001-09 us uv

No. of Samples 1 3
No. of Detections 1 3
Min. Concentration | 0.376 | 0.272
Max. Concentration| 0.376 | 1.77
Ave. Concentration | 0.376 1.07

0 1 2
e e —
Miles
ENOCH
VALLEY
MINE
HENRY
MINE
RASMUSSEN
RIDGE
MINE
WOOLEY
BALLARD VALLEY
MINE MINE
EXPLANATION

Mine pit location
(approx.)

location (approx.)

Upland soil
Upland vegetation
Non-detect

ﬂ Waste rock pile
us
uv
ND

BACKGROUND SAMPLES

1o Upland soil
and vegetation

1. Selenium concentrations reported
in mg/L.

2. Statistics do not include culturally
significant plants which will be
evaluated separately in the human
health risk assessment
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| 1]
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| MBHO002-02 us uv
No. of Samples 1 3
No. of Detections 1 2
Min. Concentration 1.26 ND
Max. Concentration| 1.26 | 0.456
Ave. Concentration | 1.26 | 0.290
MBHO002-03 us uv
No. of Samples 1 5
No. of Detections 1 5
Min. Concentration | 1.02 | 0.239
Max. Concentration | 1.02 | 0.941
Ave. Concentration | 1.02 | 0.535
MBHO002-05 us uv
No. of Samples 1 9
No. of Detections 1 9
Min. Concentration | 0.736 | 0.110
Max. Concentration| 0.736 | 1.63
Ave. Concentration | 0.736 | 0.394
us uv
No. of Samples 1 7
No. of Detections 1 7
Min. Concentration | 0.717 | 0.109
Max. Concentration| 0.717 | 0.578
Ave. Concentration | 0.717 | 0.286
us uv
No. of Samples 1 3
No. of Detections 1 3
Min. Concentration | 0.863 | 0.167
Max. Concentration | 0.863 | 0.241
Ave. Concentration | 0.863 | 0.206
A
0 500 1000
e e —
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@ mwH

HENRY
MINE

MBH002-01 us uv
No. of Samples 1 3
No. of Detections 1 3
Min. Concentration | 0.643 | 0.383
Max. Concentration | 0.643 | 0.722
Ave. Concentration | 0.643 | 0.562
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MBHO002-04 us uv
No. of Samples 1 1
No. of Detections 1 1
Min. Concentration | 0.874 | 1.12
Max. Concentration | 0.874 1.12
Ave. Concentration | 0.874 | 1.12
MBHO002-06 us uv
No. of Samples 1 3
No. of Detections 1 3
Min. Concentration | 0.626 | 0.108
Max. Concentration | 0.626 | 0.296
Ave. Concentration | 0.626 | 0.204
us uv
No. of Samples 1 9
No. of Detections 1 8
Min. Concentration | 0.477 ND
1.20
0.525
us uv
No. of Samples 1 13
No. of Detections 1 13
Min. Concentration | 0.677 | 0.197
Max. Concentration| 0.677 | 0.760
Ave. Concentration | 0.677 | 0.395
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