N60138.AR.003129
FISC WILLIAMSBURG
5090.3a

FINAL TECHNICAL MEMORANDUM SUMMARY OF STEP 2 FIELD INVESTIGATIONS AND
RECOMMENDATIONS ON ANALYTICAL SUITES FOR TISSUE ANALYSES, PENNIMAN
LAKE STEP 2 SITE INSPECTION CHEATHAM ANNEX FISC WILLIAMSBURG VA
8/23/2013
CH2M HILL




FINAL TECHNICAL MEMORANDUM CH2MHILL:

Summary of Step 2 Field Investigations and Recommendations on
Analytical Suites for Tissue Analyses, Penniman Lake, Step 2 Site
Inspection, Cheatham Annex

PREPARED FOR: Cheatham Annex Partnering Team:
Scott Park, Naval Facilities Engineering Command, Mid-Atlantic Division
Gerald Hoover, U.S. Environmental Protection Agency, Region lli
Wade Smith, Virginia Department of Environmental Quality

PREPARED BY: CH2M HILL

DATE: August 23, 2013

1.0 Introduction

This Technical Memorandum (TM) has been prepared to provide: (1) a summary of the Step 2 field investigation
activities for the Site Inspection (SI) at Penniman Lake, located at Naval Weapons Station Yorktown Cheatham Annex
(CAX) in Williamsburg, Virginia (Figure 1); (2) a preliminary overview of the results of the soil and sediment samples
collected during the Step 2 field investigation, and (3) recommendations for the analytical suite analyses for the Step
2 biological (fish and frog tissue) samples.

Once agreement is reached on the tissue analytes and the tissue data are analyzed and validated, the evaluation of
these tissue results, as well as the results of all of the other samples collected during Step 2, will be completed, and a
more-detailed presentation of the findings will be presented in an additional TM. The objectives of Step 2 of this SI
are to further evaluate and identify potential upland polychlorinated biphenyl (PCB) sources, as inferred from the
results of Step 1 of the SI, as well as to further characterize chemical concentrations in the lake. The overall
objectives of the Penniman Lake Sl are to identify potential source(s) of PCBs to Penniman Lake and to determine if
additional investigation or action is required. The Sl is being conducted using a stepped approach because the source
of PCBs is not known.

This TM was prepared under the Department of the Navy (Navy) Comprehensive Long-term Environmental Action
Navy Contract N62470-08-D-1000, Contract Task Order WE25, for submittal to the Naval Facilities Engineering
Command, Mid-Atlantic Division, the U.S. Environmental Protection Agency (EPA), and the Virginia Department of
Environmental Quality (VDEQ). The Navy, EPA, and VDEQ work jointly as the CAX Tier | Partnering Team.

2.0 Site Background and History

CAX is located in Williamsburg, Virginia, on the York-James Peninsula (Figure 1). The peninsula trends northwest-
southeast and is roughly bordered to the southwest by the James River, to the northeast by the York River, and to
the southeast by the confluence of the James River and the Chesapeake Bay. CAX was established in June 1943 as a
satellite unit of the Navy Supply Depot to provide bulk storage facilities. Before 1943, CAX had been the location of
the Penniman Shell Loading Plant, a large powder and shell loading facility operated by the DuPont company during
World War |. Today the mission of CAX is supplying Atlantic Fleet ships and providing recreational opportunities to
military and civilian personnel.

Penniman Lake is a 48-acre freshwater lake located in the southeastern portion of CAX. The lake was created in 1943
when a portion of King Creek was dammed; it is not tidally influenced (Figure 2). Numerous drainage channels and
stormwater outfalls discharge to the lake. An overflow structure adjacent to the dam (Figure 2) discharges directly to
King’s Creek; other major outflows are evaporation and recharge to groundwater. The historical use of the lake is
unknown; however, the lake is currently used by the Department of Defense for recreational activities. The lake is
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not open to the general public. Catch-and-release fishing restrictions were implemented for the lake in 2000
following identification of PCBs within lake sediment.l

In January 2001, CAX was placed on the National Priorities List, which required all subsequent activities for Navy
Environmental Restoration sites to be conducted under the procedures set forth in the Comprehensive
Environmental Response, Compensation, and Liability Act. Previously conducted evaluations and inspections that
helped characterize potential contamination and contaminant sources at Penniman Lake include the Penniman Shell
Loading Plant SI (Weston, 1999), Pond Study (Baker, 2001), Site 11 Remedial Investigation (Baker, 2007), Area of
Concern 6 SI (CH2M HILL, 2012a), and various site visits. The previous investigations relevant to this Sl are presented
in detail in the final TM for Step 1 of the current Sl, provided as Attachment A to this TM. Previous sampling locations
and PCB results that exceeded a human health and/or ecological screening value are presented in Attachment A,
Figure 4.

2.1 Summary of Step 1 of the Sl

Because the source of PCBs in Penniman Lake is not known and Penniman Lake is a receiving body and not the source
of potential contamination, a stepped approach Sl has been implemented to identify the source(s). The Step 1 field
investigation activities were conducted in July and August 2011. In accordance with the Step 1 Uniform Federal Policy
Sampling and Analysis Plan (UFP-SAP) (CH2M HILL, 2011), a field survey was conducted to verify all outfalls and
identify all natural drainages to the lake. Following identification of potential drainages, 26 surface soil (0 to 6-inch
depth) samples were collected from the drainage ways and 44 surface sediment (0 to 4-inch depth) samples were
collected from Penniman Lake and analyzed for PCB Aroclors. Details regarding Step 1 of the Sl are presented in the
Step 1 TM (Attachment A).

Surface soil and surface sediment data collected during the 2011 Step 1 field activities were evaluated to identify or
eliminate potential PCB migration pathways into Penniman Lake.

e Surface Soil: The only PCB congener group that was detected in surface soil in the vicinity of Penniman Lake was
Aroclor-1260. Aroclor-1260 concentrations ranged from below detection limits in surface soil samples SS16 and
$S18 to a maximum of 63,000 micrograms per kilogram (ug/kg) in surface soil sample SS09. The highest Aroclor-
1260 surface soil concentrations were detected in the drainageways leading to the northwest cove of Penniman
Lake, including sample locations SS02 (23,000 ug/kg), SS04 (17,000 pg/kg), SS10 (17,000 pg/kg), and SS11
(30,000 pg/kg) (Attachment A, Figure 5).

e Surface Sediment: The only PCB congener group that was detected in surface sediment samples in Penniman
Lake was Aroclor-1260. Aroclor-1260 concentrations ranged from below the detection limit in surface sediment
sample SD25 to a maximum of 16,000 pg/kg in sample SD22. The highest surface sediment concentrations were
detected in the sediment samples collected in the northwest cove of Penniman Lake (Attachment A, Figure 6).
Outside of the northwest cove area, the highest Aroclor-1260 concentration was 810 ug/kg in surface sediment
sample SD60, located in the northeast finger of Penniman Lake.

The Step 1 TM concluded that PCBs were distributed throughout Penniman Lake but were concentrated in several
specific areas (Attachment A). The TM recommended further investigation of the areas that appeared to be along
potential migration pathways from a potential PCB source, consisting of three sampling locations in the northwest
finger of the lake (SS02, SS09, and SS12) and one sampling location in the northeast finger of the lake (SD60). In
addition, it recommended a review of available historical records and information on building usage to gather
additional information regarding the use of PCBs at the base, specifically within the four areas recommended for
further investigation activities, and to review the historical non-PCB data collected to help identify any other
constituents of potential concern that may need further evaluation.

1 The restriction was implemented as a conservative measure based on the presence of bioaccumulative constituents; however,
no biota sampling was conducted and no human health risk assessment was prepared.
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3.0 Step 2 Field Investigation Activities

Step 2 field investigation activities were conducted in October and November 2012. Surface and subsurface soil,
surface and subsurface sediment, and surface water samples were collected throughout the study area (Figure 3), at
locations that were identified and based on the results of the samples collected during Step 1 and agreed upon by
the CAX Partnering Team. All samples were collected in accordance with the Step 2 UFP-SAP

(CH2M HILL, 2012b).

In addition, a reconnaissance-level biological survey of fish, frogs, and benthic invertebrates was conducted at
Penniman Lake to study the composition of the aquatic communities present, and to select fish and amphibian
species for collection. Biological (tissue) samples of fish and frogs (both adults and tadpoles) were collected to
identify potential PCB (and potentially other bioaccumulative chemical) tissue concentrations in lake organisms to
evaluate potential human health and ecological risks from this pathway. Both ecological (whole-body samples within
the size range consumed by piscivorous wildlife likely to use the lake) and human health (fillet; edible size) samples
were collected. The samples were frozen, sent to the laboratory, and pending analysis of the surface water and
sediment samples, will be used to select the appropriate analytical parameters for the tissue samples. Biological
samples will remain frozen at the laboratory until the team agrees on the list of parameters the samples will be
analyzed for. This TM presents the recommendation for the biological sample analyses, based on the results for the
surface water and sediment samples.

3.1 Step 2 Sample Summary and Rationale

A summary of the surface and subsurface soil, surface and subsurface sediment, surface water, and biological
samples collected during the Step 2 field investigation, the rationale for sampling those locations, and any deviations
from the UFP-SAP in regards to the sample collection are summarized in the following subsections. Soil, sediment,
and surface water sample locations, as well as biological sample collection areas, are presented on Figure 3. In
addition to the samples described below, quality assurance/quality control samples were also collected in
accordance with the Step 2 UFP-SAP (CH2M HILL, 2012b).

3.1.1 Surface and Subsurface Soil

e Seven three-point composite surface soil (0 to 6-inch depth) samples (Station IDs CAPL-SO27 through CAPL-SO33)
were collected around the base of utility pole-mounted transformers and analyzed for Aroclor-1260 only, in
order to identify any potential Aroclor-1260 contamination in the vicinity of the utility pole-mounted
transformers (possible PCB sources).

e Ten three-point composite surface and subsurface (6- to 24-inch depth) soil samples (Station IDs CAPL-SO34
through CAPL-5S043; collected within a 10-foot radius of the sample location) were collected in the vicinity of the
former pad-mounted transformers and analyzed for Aroclor-1260, in order to identify any potential Aroclor-1260
contamination in the vicinity of former pad-mounted transformers (possible PCB sources). Initially, the UFP-SAP
sampling design and rationale designated these samples as discrete surface and subsurface soil samples;
however, the Partnering Team decided these samples should be collected as three-point composite samples in
order to better characterize any potential contamination at or in the vicinity of the former pad-mounted
transformers.

e Twelve co-located surface and subsurface soil samples (Station IDs CAPL- SO44 through CAPLSO50, and CAPL-
SO55 through CAPL-SO59) were collected from drainage features leading into Penniman Lake, and analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, Aroclor-1260, metals,
cyanide, explosives, total organic carbon (TOC), pH, and grain size. These samples were collected in order to
characterize PCB contamination and delineate the vertical extent of Aroclor-1260 contamination in drainages
leading to the fingers of Penniman Lake. An additional four sample locations initially identified in the UFP_SAP
(CAPL-SO51 through CAPL-SO54) as soil samples within the drainage areas were renamed, post-sampling, as
sediment sample locations (CAPL-SD84 through CAPL-SD87), due to field observations and the water saturation
of the samples at the time of collection.
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e Ten co-located surface and subsurface soil samples (Station IDs CAPL- SO60 through CAPLSO69) were collected
from areas upgradient of the drainage features leading into Penniman Lake, and analyzed for VOCs, SVOCs,
pesticides, Aroclor-1260, metals, cyanide, explosives, TOC, pH, and grain size. These samples were collected in
order to characterize PCB contamination in upgradient areas in the vicinity of Penniman Lake and to delineate
the vertical extent of Aroclor-1260 contamination upgradient of the drainage feature locations, in areas where
PCBs may have been used, stored, or released.

e Six co-located surface and subsurface soil samples (Station IDs CAPL- SO70 through CAPLSO75) were collected
from potentially sprayed areas (for example, for dust control), and analyzed for VOCs, SVOCs, pesticides, Aroclor-
1260, metals, cyanide, explosives, TOC, pH, and grain size. These samples were collected in order to characterize
PCB contamination and to delineate the vertical extent of Aroclor-1260 contamination in areas that were
potentially sprayed with PCB-containing materials.

3.1.2 Surface/Subsurface Sediment and Surface Water

e Twenty-five co-located surface and subsurface sediment samples (Station IDs CAPL-SWSD62 through CAPL-
SWSD69, CAPL-SD70 through CAPL-SD82, and CAPL-SD84 through CAPL-SD87) were collected and analyzed for
VOCs, SVOCs, pesticides, Aroclor-1260, metals, cyanide, explosives, TOC, pH, acid volatile sulfide/simultaneous
extracted metals, and grain size. Surface sediment (0 to 4-inch depth) samples were collected in order to
investigate the nature and extent of contamination in surface sediment. In addition, surface sediment samples
will support the ecological and human health risk evaluations as well as evaluation of the sediment
characteristics within the lake. Subsurface sediment (4- to 8-inch depth) samples were collected to investigate
the nature and extent of possible deeper contamination within the lake, and to help characterize the subsurface,
given that limited subsurface data had been collected previously. In addition, subsurface sediment samples will
be used to help evaluate sediment characteristics within the lake from historical deposition and subsequent
burial of sediments. Initially, the UFP-SAP outlined the collection of 21 co-located surface and subsurface
sediment samples; however, based on field observations and the saturation of the samples at the time of
collection, samples originally designated as soil samples (CAPL-SO51 through CAPL-SO54) were renamed and
analyzed as sediment samples (CAPL-SD84 through CAPL-SD87).

e One surface sediment sample (Station ID CAPL-SD83) was collected from the King Creek side of the dam, near the
overflow pipe from Penniman Lake to King Creek, and analyzed for the aforementioned sediment parameters.
This sample was collected to evaluate any potential transport of contaminants from Penniman Lake into the
adjacent King Creek.

e Eight surface water samples (Station IDs CAPL-SWSD62 through CAPL-SWSD69) were collected and analyzed for
VOCs, SVOCs, pesticides, Aroclor-1260, total and dissolved metals, cyanide, explosives, and hardness. These
samples were collected to investigate the nature and extent of contamination of surface water.

Water quality parameters (dissolved oxygen, turbidity, temperature, specific conductivity, oxidation/ reduction
potential and pH) were collected from the top, middle, and bottom of the water column above each sediment and
surface water sample location.

3.1.3 Biological Samples

A variety of frogs and fish were collected from Penniman Lake for tissue analysis in order to further characterize the
contamination within Penniman Lake and to evaluate the associated potential human health and ecological risks. All
fish and adult frogs/tadpoles trapped or collected during the Step 2 sampling were identified in the field during a
reconnaissance-level biological survey of Penniman Lake and its major drainages. Each fish/frog sample was weighed
(to the nearest gram) and its total length measured (to the nearest centimeter). Areas where samples were collected
are depicted on Figure 3. Frogs were collected from the drainage areas leading to the northwestern and
southwestern fingers of Penniman Lake, and fish were collected from the northern, northwestern, and northeastern
fingers of Penniman Lake.

After the biological survey was completed, the Partnering Team held a call to discuss the amount and types of biota
found. The specific species collected were American bullfrog (Lithobates catesbeinanus; adult and tadpoles), golden
shiner (Notemigonus crysoleucas), largemouth bass (Micropterus salmoides), bluegill (Lepomis macrochirus), redear
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sunfish (Lepomis microlophus), and American eel (Anguilla rostrata), as detailed in Table 1. This table identifies the
team agreement on how the tissue samples would be submitted to the laboratory for analysis. Almost all of the
samples contained more than one specimen (individual organism), which were composited, but there was no
compositing across species.

A total of seven composite whole-body adult bullfrog samples, one whole-body adult bullfrog sample, one composite
whole-body bullfrog tadpole sample, five composite whole-body fish samples, and one composite whole-body eel
sample, were collected, frozen, and sent to the lab for later analysis, the results of which will be used in the
ecological risk evaluation.

An additional three composite edible-sized fish samples were collected, frozen, and sent to the lab for later analysis.
These samples will be filleted at the lab. The fillets will be analyzed and used during the human health risk evaluation.
Additionally, the offal (all parts of the fish except the fillet, including the skin) from each of these three samples will
be also be analyzed. During the ecological risk evaluation, the fillet and offal pairs will be mathematically
reconstituted to whole-body samples and used to evaluate potential risks to piscivorous species (for example,
osprey) that consume larger fish.

4.0 Results of Step 2 Soil, Sediment, and Surface Water Sampling

The following subsections present a preliminary summary of the results of the soil, sediment, and surface water
samples collected during Step 2 of the SI. The results are discussed with the sole objective of providing information
relevant to enabling the team to decide the analytical suites for the Step 2 biological (fish and frog tissue) samples.
Findings and conclusions with regard to identifying potential upland PCB sources, characterizing the extent of
contamination in all relevant media, and determining if additional investigation or action is required will be
presented in a subsequent TM.

Tables 2 through 7 present the detected concentrations and exceedances of screening criteria for constituents in
each medium. Screening criteria are:

Surface and Subsurface Soil

e Base background surface and subsurface soil values (95% upper tolerance limits) for inorganic constituents)
(CH2M HILL, 2011)

e EPA Regional screening levels (RSLs) for residential soil, adjusted as appropriate (for non-carcinogenic effects)
(November 2012)

e Ecological screening values (ESVs) for soil (literature-based ecological screening values for plants and soil
invertebrates)

Surface and Subsurface Sediment
e EPARSLs for sediment, adjusted as appropriate (for non-carcinogenic effects) (November 2012)
o Freshwater ESVs for sediment (literature-based ecological screening values)

Surface Water
e EPARSLs for tap water (surface water), adjusted as appropriate (for non-carcinogenic effects) (November 2012)
e Freshwater ESVs for surface water (literature-based ecological screening values)

4.1 Surface and Subsurface Soil

VOCs, SVOCs, pesticides/PCBs, explosives and inorganic constituents were detected in surface and subsurface soil
samples at concentrations that exceeded one or more screening criteria in one or more samples. Detections of
constituents in composite surface soil, composite subsurface soil, surface soil, and subsurface soil samples are
presented in Tables 2, 3, 4, and 5, respectively. Sample locations are presented on Figure 3. A summary of detections
is provided as follows:

e Surface Soil: (CAPL-SS27 through CAPL SS43, CAPL-SS44 through CAPL-SS50, and CAPL-SS55 through SS75):

— Aroclor 1260 was detected in one or more samples from each of the investigated source area groups
(transformer locations, drainage locations, upgradient to drainages, and potentially sprayed areas). Surface
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soil concentrations ranged from non-detect to 16,500 pg/kg, with the maximum concentration at location
SS46 in the northwesternmost drainageway to Penniman Lake.

Various SVOCs, pesticides, and inorganic constituents were also detected in all investigation areas, except for
the transformer locations. A few explosives were detected in the drainage and upgradient drainage
investigation areas in the surface samples.

Subsurface Soil: (CAPL-SB34 through CAPL-SB43, CAPL-SB44 through CAPL-SB50, and CAPL-SB55 through SB75):

Aroclor-1260 was detected in one or more samples from each of the investigated source area groups, except
for the transformer locations. Subsurface soil concentrations ranged from non-detect to 704 pg/kg, with the
maximum concentration at location SB62 in the upgradient area to the northwesternmost drainageway to
Penniman Lake.

Various VOCs, SVOCs, pesticides, and inorganic constituents were also detected in all investigation areas,
except for the transformer locations. One explosive was detected in the upgradient area to the
northwestern-most drainageway to Penniman Lake.

A complete evaluation of the surface and subsurface soil data will be provided in a subsequent TM following receipt
of the tissue sample results, along with recommendations for the next step of investigation at Penniman Lake.

4.2

Surface Sediment, Subsurface Sediment, and Surface Water

Detections of constituents in surface sediment, subsurface sediment, and surface water are presented in Tables 6, 7,
and 8, respectively. Surface sediment, subsurface sediment, and surface water samples that exceeded one or more
screening criteria are presented on Figures 4, 5, and 6, respectively. A summary of detections is provided as follows:

Surface Sediment (CAPL-SD62 through CAPL-SD87, except CAPL-SD83):

VOCs, SVOCs, pesticides/PCBs, explosives, and inorganic constituents were detected in surface sediment
samples collected from Penniman Lake (Table 6). One VOC, 14 SVOCs, 15 pesticides/PCBs, 3 explosives, and
12 inorganic constituents exceeded one or more screening criteria. Aroclor-1260 was detected in multiple
sediment sample locations, and exceeded the screening criteria at 15 locations (CAPL-SD62, SD63, SD64,
SD65, SD67, SD70, SD73, SD77, SD78, SD79, SD80, SD84, SD85, SD86, and SD87) (Figure 4).

Surface Sediment from along the King Creek side of the dam (CAPL-SD83):

VOCs, pesticides/PCBs, and inorganic constituents were detected in the surface sediment sample collected
from the King Creek side of the dam. One VOC and four inorganic constituents exceeded one or more
screening criteria (Table 6, Figure 4). Aroclor-1260 was detected in surface sediment at CAPL-SD83, but did
not exceed screening criteria.

Subsurface Sediment (CAPL-SSD62 through CAPL-SSD87):

VOCs, SVOCs, pesticide/PCBs, explosives, and inorganic constituents were detected in subsurface sediment
samples collected from Penniman Lake (Table 7). One VOC, 15 SVOCs, 17 pesticides/PCBs, 1 explosive, and
10 inorganic constituents exceeded one or more screening criteria. Aroclor-1260 was detected in multiple
sediment sample locations, and exceeded the screening criteria at 11 locations (CAPL-SSD62, SSD63, SSD67,
SSD70, SSD77, SSD78, SSD79, SSD84, SSD85, SSD86, and SSD87) (Figure 5).

Surface Water (CAPL-SW62 through CAPL-SW69):

VOCs, SVOCs, pesticide/PCBs, one explosive, total inorganic constituents, and dissolved inorganic
constituents were detected in surface water samples collected from Penniman Lake (Table 8). Three SVOCs,
two total inorganic constituents, and two dissolved inorganic constituents exceeded one or more screening
criteria (Table 8, Figure 6). Aroclor-1260 was not detected in any of the surface water samples collected.
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4.2.1 Discussion of Surface and Subsurface Sediment Results and Exceedances

The principal objectives of the Penniman Lake Sl are to further evaluate and identify potential upland sources of PCBs
and to further characterize the concentrations of PCBs, as well as other chemicals, within Penniman Lake. Surface soil
and surface sediment samples collected during Step 1 of the SI were only analyzed for PCBs, and it was concluded
that Aroclor-1260 was prevalent in samples collected in and around Penniman Lake.

The results of the Step 1 TM (Attachment A) indicated that PCBs, specifically the congener group Aroclor-1260, were
distributed throughout Penniman Lake, although concentrated in several specific areas, as evidenced by the samples
that exceeded the screening criteria. Four areas, located near surface soil samples CAPL-SS02, SS09, and SS12, and
surface sediment sample SD60, were identified and investigated during Step 2 as potential migration pathways from
a potential PCB source.

The maximum concentration of Aroclor-1260 detected in surface sediment during Step 2 is 16,200 J ug/kg at CAPL-
SD84, a sample collected from a drainage leading to Penniman Lake. Other high concentrations (>1,000 pg/kg) were
detected throughout the northwestern fingers of Penniman Lake, including sample locations CAPL-SD63 (1,270 J
ug/kg), CAPL-SD70 (8,240 pg/kg), CAPL-SD85 (8,300 J pug/kg), CAPL-SD86 (4,090 J pug/kg), and CAPL-SD87 (3,780 J
ug/kg).

The maximum concentration of Aroclor-1260 detected in subsurface sediment was 34,200 J ug/kg at CAPL-SSD84, a
sample collected from a drainage leading to Penniman Lake. Other high concentrations (>1,000 pg/kg) were detected
throughout the northwestern and northeastern fingers of Penniman Lake, including sample locations CAPL-SSD70
(2,030 J pug/kg), CAPL-SSD77 (1,170 pg/kg), CAPL-SSD78 (3,020 J pug/kg), CAPL-SSD85 (1,840 J ug/kg), and CAPL-SSD86
(3,700 J pg/kg).

The results of the Step 2 surface and subsurface sediment data, in addition to the surface sediment data from Step 1,
indicate that Aroclor-1260 is distributed throughout Penniman Lake. The highest concentrations and highest
frequencies of detections and exceedances of Aroclor-1260 occur in the northwestern fingers of the lake. Analytical
data for all Step 2 samples are provided in Attachment B.

5.0 Risk Screening to Determine Tissue Analytes
5.1 Human Health Risk Screening

The human health risk screening (HHRS) was conducted to identify the constituents to be analyzed in fish tissue

samples that were collected from Penniman Lake during Step 2. The sediment data collected were evaluated to
identify constituents detected in sediment that may bioaccumulate in fish tissue at levels of potential concern to
recreational fishermen and their families who might ingest fish caught in the lake.

The HHRS consisted of two steps: 1) a screening step to identify constituents of potential concern in sediment to
recreational anglers and their families who may ingest fish from the lake (that is, chemicals that are considered
bioaccumulative in fish), and 2) calculation of potential risks associated with ingestion of fish. The HHRS and
associated tables are presented in Attachment C of this TM.

Based on the HHRS and calculations detailed in Attachment C, it is recommended that fish tissue analysis include the
10 bioaccumulative metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc),
PCBs, and pesticides presented in Section 6.0.

5.2 Ecological Risk Screening

The ecological risk screening was conducted to identify constituents for the Penniman Lake fish and frog tissue
sample analyses. Site-specific food web modeling, using receptor species with a significant fish/frog dietary
component, was conducted for constituents on the list of bioaccumulative chemicals in EPA (2000) guidance that
were analyzed for in surface water and surface sediment samples. Maximum surface water and sediment
concentrations were used in the modeling for conservatism. Two scenarios were run. The first scenario used
maximum media concentrations and screening model parameter values. The second scenario used maximum media
concentrations and baseline model parameter values.
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Detailed information regarding the screening approach/methodology and results tables are provided in Attachment
D of this TM. Based on the ecological risk screening results, it is recommended that the fish and frog tissue samples
be analyzed for the 10 bioaccumulative metals, PCBs, and pesticides presented in Section 6.0.

6.0 Recommendations for Tissue Analysis

Based on the results of the human health and ecological risk screenings, the following are the recommended
analyses for the tissue samples:

Penniman Lake S| — Recommended Fish and Frog Tissue Analyses

Sample Type
Parameter Fish Fillet Whole Body Fish, Frog Fish Offal
(Human Health | and Eel (Ecological Risk | (Ecological Risk
Risk Evaluation) Evaluation) Evaluation)

Bioaccumulative metals (arsenic, cadmium,
chromium, copper, lead, mercury, nickel, v v v
selenium, silver, and zinc)

Aroclor 1260

12 dioxin-like PCB congeners

PCB Homologues

TCL Pesticides

Percent Moisture

<SR
<KX
<SR

Percent Lipids

Note: The CAX Partnering Team, including technical support, discussed and agreed to the tissue PCB analyses during the
February 1, 2012 conference call. This call is documented in meeting minutes, which are included in Attachment E of this
document, and in the Penniman Lake Step 2 UFP-SAP, Worksheet 9b (scoping sessions) (CH2M HILL, 2012b). As noted
in the call minutes, the sediment Aroclor data are sufficient for the ecological risk evaluation and eliminate the need for whole
body tissue Aroclor 1260 analysis.

A total of 15 whole-body samples (9 frog and 6 fish/eel) were collected for ecological risk evaluation, and a total of 3
fillet samples were collected for human health risk evaluation. The offal from the three human health samples will
also be analyzed and used, along with the fillet results, to reconstitute a whole-body concentration, in the ecological
risk evaluation. Table 1 identifies the various species comprising the tissue samples that were collected, along with
the length and weight measurements for each specimen. Samples containing more than one specimen were
submitted as composites; there was no compositing across species.

Following receipt of the tissue sample results, a new TM will be prepared presenting the results for all site media
collected during Step 2, human health and ecological risk screenings, conclusions, and recommendations for the next
step of investigation for Penniman Lake.
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Table 1

CAX Penniman Lake
Biological Sample Summary
October - November 2012

Sample ID Date Time Species Name Common Name S:E'c‘:r':\:: Length (mm) | Weight (g) Cohort Sample Type*
1 190 54 adult whole body
CAPL-TS01-1012 || 10/24/2012 | 13:05 Lithobates catesbeinanus | American bullfrog 2 180 36 Jadult whole body
3 200 51 adult whole body
Total Weight: 141
170 26 adult whole body
CAPL-TS02-1012 10/24/2012 13:10 Lithobates catesbeinanus American bullfrog 2 265 122 adult whole body
Total Weight: 148
CAPL-TS03-1012 [ 10/24/2012 | 13:15 Lithobates catesbeinanus | American bullfrog e 290 155 |adult whole body
Total Weight: 155
1 200 66 adult whole body
2 200 45 adult whole body
CAPL-TS04-1012 || 10/24/2012 | 13:20 Lithobates catesbeinanus | American bullfrog 3 150 20 Jadult whole body
4 110 8 adult whole body
5 140 14 adult whole body
Total Weight: 153
1 175 35 adult whole body
2 180 44 adult whole body
3 145 18 adult whole body
CAPL-TS05-1012 10/24/2012 13:25 Lithobates catesbeinanus American bullfrog 4 140 16 adult whole body
5 150 19 adult whole body
6 145 16 adult whole body
Total Weight: 148
1 255 110 adult whole body
CAPL-TS06-1012 || 10/24/2012 | 15:30 Lithobates catesbeinanus | American bullfrog 2 180 37 |adult whole body
3 105 6 adult whole body
Total Weight: 153
1 170 a7 adult whole body
2 160 30 adult whole body
CAPL-TS07-1012 10/24/2012 15:35 Lithobates catesbeinanus American bullfrog 3 180 38 adult whole body
4 190 44 adult whole body
Total Weight: 159
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Table 1

CAX Penniman Lake
Biological Sample Summary
October - November 2012

Specimen

Sample ID Date Time Species Name Common Name Number Length (mm) | Weight (g) Cohort Sample Type*
1 165 26 adult whole body
2 180 35 adult whole body
CAPL-TS08-1012 || 10/24/2012 | 15:40 Lithobates catesbeinanus | American bullfrog 3 185 43 fadult whole body
4 160 25 adult whole body
5 160 24 adult whole body
Total Weight: 153
CAPL-TS09-1012 [ 10/24/2012 | 15:45 Lithobates catesbeinanus | American bullfrog 1 30-60 55 |tadpole whole body
Total Weight: 55
1 90 7 medium whole body
2 95 7 medium whole body
3 100 8 medium whole body
4 90 6 medium whole body
5 85 7 medium whole body
6 105 10 medium whole body
7 80 4 medium whole body
8 95 8 medium whole body
9 105 9 medium whole body
CAPL-TS10-WB-1012 ([ 10/10/2012 12:20 Notemigonus crysoleucas golden shiner 10 85 6 medium whole body
11 90 6 medium whole body
12 95 7 medium whole body
13 120 15 medium whole body
14 95 7 medium whole body
15 85 4 medium whole body
16 95 8 medium whole body
17 105 10 medium whole body
18 90 5 medium whole body
Total Weight: 134
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Table 1
CAX Penniman Lake

Biological Sample Summary
October - November 2012

Specimen

Sample ID Date Time Species Name Common Name Number Length (mm) | Weight (g) Cohort Sample Type*
1 110 15 medium whole body
2 145 34 medium whole body
3 140 30 medium whole body
4 135 27 medium whole body
CAPL-TS11-WB-1012 || 10/10/2012 | 12:25 Micropterus salmoides largemouth bass > 145 34 |medium whole body
6 145 35 medium whole body
7 150 39 medium whole body
8 160 49 medium whole body
9 130 27 medium whole body
Total Weight: 290
CAPL-TS12-WB-1012 [ 10/10/2012 | 12:30 Lepomis macrochirus bluegill 1 40-75 202 jsmall whole body
Total Weight: 202
1 160 88 medium whole body
CAPL-TS13-WB-1012 || 10/10/2012 | 12:15 Lepomis macrochirus bluegill 2 170 99 |medium whole body
3 185 137 medium whole body
Total Weight: 324
1 130 42 medium whole body
2 145 57 medium whole body
CAPL-TS14-WB-1012 || 10/10/2012 | 12:35 Lepomis microlophus redear sunfish 3 150 66 |medium whole body
4 95 5 medium whole body
5 80 6 medium whole body
Total Weight: 176
1 300 47 small whole body
2 285 38 small whole body
CAPL-TS15-WB-1012 ([ 10/10/2012 12:40 Anguilla rostrata American eel 3 310 53 small whole body
4 245 20 small whole body
Total Weight: 158
CAPL-TS16-F-1012 & 10/10/2012 12:05 Micropterus salmoides largemouth bass ; iZS(S) ;2: ::iz 2::2 E::Eﬁ;
CAPL-TS16-0-1012
Total Weight: 398
CAPLTS17-F-1012 & 10/10/2012 11:45 Micropterus salmoides largemouth bass :22 S(S) ::iz 2::2 E::m
CAPL-TS17-0-1012
Total Weight: 1325
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Table 1

CAX Penniman Lake

Biological Sample Summary
October - November 2012

Speci
Sample ID Date Time Species Name Common Name :E'c:::: Length (mm) | Weight (g) Cohort Sample Type*
CAPL-TS18 1012 & 10/10/2012 | 11:50 Micropterus salmoides largemouth bass ; zig ?1)25g :arge ?::e:(::x)
CAPL-TS18-0-1012 : P gemou . arge illet ( )
Total Weight: 1023
Notes:

*Whole body samples were sent to the lab for analysis to be used in the ecological risk assessment,
fillet samples were sent to the laboratory for analysis to be used in the human health risk assessment.
Samples with more than one specimen were submitted as composites. There was no compositing

across species.
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Table 2
CAX Penniman Lake
Composite Surface Soil Exceedances Analytical Results
October-November 2012

Station ID CAX 95% UTL SS | RSLs Residential Soil CAPL-SO27 CAPL-SO28 CAPL-SO29 CAPL-SO30 CAPL-SO31 CAPL-S032 CAPL-SO33 CAPL-SO34 CAPL-SO35

Sample ID Backgnround Adjusted 1112 CAX SS ECO SV CAPL-SS27-1012 CAPL-SS28-1112 | CAPL-SS29-1012| CAPL-SS29P-1012| CAPL-SS30-1012 | CAPL-SS31-1012 | CAPL-SS32-1012 | CAPL-SS33-1012 CAPL-SS34-1112 | CAPL-SS35-1112

Sample Date 10/31/12 11/02/12 10/31/12 10/31/12 10/31/12 10/31/12 10/31/12 10/31/12 11/05/12 11/06/12

Chemical Name

|Pesticide/Polychlorinated Biphenyls (ug/kg)

|Aroclor-1260 - 220 8,000 4,350 J 117 J 94.2 150 26.6 627 34.9 10.6 U 44.6 J 10.4 UL
\Users\kgraycoc\Desktop\anita\Tables\[Table 2 - CompSS Exceedances.xIs], ccampbe6, 03/12/2013

Notes:
Underline indicates exceedance of CAX 95% UTL Surface
Soil (SS) Backaround value
Bold text indicates exceedance of Adjusted Residential
Soil RSLs (November 2012)
Shading indicates exceedance of CAX SS ECO SV
RSLs were adjusted for noncarcinogens to account for
exposure to multiole constituents
J - Analyte present, value may or may not be accurate or
precise
K - Analyte present, value may be biased high, actual value
mav be lower
U - The material was analyzed for, but not detected
UL - Analyte not detected, quantitation limit is probably
hiaher
ug/kg - Micrograms per kilogram
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Table 2
CAX Penniman Lake
Composite Surface Soil Exceedances Analytical Results
October-November 2012

Station ID CAX 95% UTL SS | RSLs Residential Soil CAPL-SO36 CAPL-SO37 CAPL-SO38 CAPL-SO39 CAPL-S0O40 CAPL-SO41 CAPL-S042 CAPL-S043

Sample ID Backgnround Adjusted 1112 CAX SS ECO SV CAPL-SS36-1112 CAPL-SS37-1112 CAPL-SS38-1012 CAPL-SS39-1012 | CAPL-SS39P-1012| CAPL-SS40-1112 CAPL-SS41-1012 | CAPL-SS42-1012 | CAPL-SS43-1112

Sample Date 11/06/12 11/06/12 10/31/12 10/31/12 10/31/12 11/01/12 10/31/12 10/31/12 11/01/12

Chemical Name

|Pesticide/Polychlorinated Biphenyls (ug/kg)

|Aroclor-1260 - 220 8,000 30.4 K 219 K 9.71 U 10.8 U 8.76 UL 9.22 U 16.2 J 10.3 UL 9.52 UL
\Users\kgraycoc\Desktop\anita\Tables\[Table 2 - CompSS Exceedances.xIs], ccampbe6, 03/12/2013

Notes:

Underline indicates exceedance of CAX 95% UTL Surface

Soil (SS) Backaround value

Bold text indicates exceedance of Adjusted Residential
Soil RSLs (November 2012)

Shading indicates exceedance of CAX SS ECO SV

RSLs were adjusted for noncarcinogens to account for
exposure to multiole constituents

J - Analyte present, value may or may not be accurate or
precise

K - Analyte present, value may be biased high, actual value
mav be lower

U - The material was analyzed for, but not detected

UL - Analyte not detected, quantitation limit is probably
hiaher

ug/kg - Micrograms per kilogram
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Table 3

CAX Penniman Lake
Composite Subsurface Soil Analytical Data
October-November 2012

Station ID CAPL-SO34 CAPL-SO35 CAPL-SO36 CAPL-SO37 CAPL-SO38 CAPL-SO39 CAPL-S040 CAPL-SO41 CAPL-S0O42 CAPL-S043
Sample ID CAPL-SB34-1112 CAPL-SB35-1112 CAPL-SB36-1112 CAPL-SB37-1112 CAPL-SB38-1012 CAPL-SB39-1012 CAPL-SB40-1112 | CAPL-SB40P-1112 | CAPL-SB41-1012 CAPL-SB42-1012 | CAPL-SB43-1112
Sample Date 11/05/12 11/06/12 11/06/12 11/06/12 10/31/12 10/31/12 11/01/12 11/01/12 10/31/12 10/31/12 11/01/12
Chemical Name
Pesticide/Polychlorinated Biphenyls (ug/kg)
||Aroclor-1260 10.2 U 10.8 U 104 U 104 U 10.4 U 9.44 U 10.8 U 11.3 U 8.89 U 9.15 U 9.44 UL
C:\Users\kgraycoc\Desktop\anita\Tables\[Table 3 - CompSB Detections .xIs], ccampbe6, 03/12/2013

Notes:

Shading indicates detections

U - The material was analyzed for, but not detected
UL - Analyte not detected, quantitation limit is probably
hiaher

ug/kg - Micrograms per kilogram
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Table 4
CAX Penniman Lake

Surface Soil Exceedances Analytical Results

October-November 2012

Station ID CAX 95% UTL BKG |RSLs Residential Soil CAPL-S044 CAPL-S045 CAPL-S046 CAPL-S047 CAPL-S048 CAPL-S049 CAPL-S050 CAPL-S055 CAPL-S056 CAPL-S057 CAPL-S058
[Sample ID o Adjusted 1112 CAX SS ECO sV CAPL-SS44-1012 | CAPL-SS45-1012 | CAPL-SS45P-1012| CAPL-SS46-1012 | CAPL-SS47-1012 | CAPL-SS48-1012 | CAPL-SS49-1012 | CAPL-SS49P-1012| CAPL-SS50-1012 | CAPL-SS55-1012 | CAPL-SS56-1012 | CAPL-SS57-1012 | CAPL-SS58-1012
[Sample Date 10/26/12 10/26/12 10/26/12 10/26/12 10/26/12 10/24/12 10/24/12 10/24/12 10/24/12 10/26/12 10/26/12 10/26/12 10/26/12
C ical Name

Organic C: (ng/kg)
|2-Butanone - 2,800,000 - 6.35 UJ 6.8 UJ 6.82 UJ 7.34 UJ 5.35 UJ 14.7 J 6.52 U 6.39 U 8.07 U 3.06 J 716 U 891U 15.4 U
||Acetone - 6,100,000 - 777 J 8.33 J 13.6 UJ 14.7 UJ 10.7 UJ 186 L 13 UJ 12.8 UJ 16.1 UJ 96.8 J 14.3 UJ 15.2 J 302 J
Methyl acetate - 7,800,000 - 6.35 U 6.8 U 6.82 U 734 U 535U 111U 6.52 U 6.39 U 8.07 U 5.65 U 716 U 891U 15.4 U
Styrene - 630,000 64,000 38.2 34U 341U 3.67 U 267 U 5.54 UL 326 U 32U 4.04 U 282U 3.58 U 4.45 U 7.68 U
[Semi Organic C (Hg/kg)
2-Methylnaphthalene - 23,000 - 9.42 3.96 U 41U 69.7 J 71.6 J 59 K 46 K 91.3 45.9 K 361U 4.53 U 533U 534 U
/Acenaphthene - 340,000 - 383U 3.96 U 41U 40.1 U 425 U 40.9 U 3.96 U 4 U 204 U 361U 4.53 U 533U 534 U
/Acenaphthylene - 340,000 - 383U 3.96 U 41U 40.1 U 425 U 40.9 U 3.96 U 15 204 U 361U 4.53 U 533U 534 U
A - 1,700,000 - 383U 3.96 U 41U 40.1 U 425 U 40.9 U 3.96 U 4 U 204 U 361U 4.53 U 533U 534 U
Benzaldehyde - 780,000 - 192 U 199 U 205 U 1,000 U 1,070 U 1,030 U 198 U 201 U 204 U 181 U 226 U 267 U 268 U
Benzo(a - 150 - 575 J 3.96 U 41U 86.6 724 J 56.1 J 23.5 47.3 92.3 419 J 6.82 J 533U 534 U
Benzo(a)pyrene - 15 - 6.85 J 3.96 U 41U 122 784 J 86.6 K 23.6 K 51.5 90.9 K 361U 4.53 U 533 U 6.2 J
Benzo(b)flL 1 - 150 - 1.5 478 J 497 J 197 187 137 K 50.5 K 75.9 135 K 431J 9.95 533 U 8.22 J
B (g,h.i)perylene - 170,000 - 7.69 3.96 U 41U 133 125 40.9 U 31.3 K 58.8 76.1 K 3.98 J 4.53 U 533 U 7.84 J
Benzo(k)fluoranthene - 1,500 - 7.66 J 3.96 U 41U 139 83.9 J 40.9 U 33 48.7 90.7 361U 7.61J 533U 9.57 J
bis(2-Eth - 35,000 30,000 192 U 199 U 205 U 1,000 U 1,070 U 1,030 U 198 U 201 U 204 U 181 U 226 U 267 U 268 U
ICarbazole - - - 192 U 199 U 205 U 1,000 U 1,070 U 1,030 U 198 U 201 U 204 U 181 U 226 U 267 U 268 U
IChrysene - 15,000 - 13.4 479 J 41U 200 189 109 K 50.1 K 102 211 K 361U 9.62 533U 13.9
Dibenz(a,h)anthracene - 15 - 3.83 U 3.96 U 41U 40.1 U 425 U 40.9 U 9.61 K 4 U 204 U 361U 4.53 U 533U 534 U
Fluoranthene - 230,000 - 10.3 3.96 U 41U 246 211 145 63.8 107 298 56 J 477 J 6.21J 1.3
Fluorene - 230,000 - 383U 3.96 U 41U 40.1 U 425 U 40.9 U 3.96 U 4 U 204 U 361U 4.53 U 533U 534 U
Indeno(1,2,3-cd)pyrene - 150 - 6.99 J 3.96 U 41U 114 97.7 70J 29.1 39.3 71.5 4.87 J 8.28 J 533U 7.83 J
Naphthalene - 3,600 - 13.5 3.96 U 41U 62.3 J 49.3 J 40.9 U 303 K 51.3 204 U 361U 4.53 U 533U 534 U
Phenanthrene - 1,700,000 - 5.93 J 3.96 U 41U 108 143 92.8 55.7 106 69.5 361U 4.53 U 533U 5.95J
Pyrene - 170,000 - 10.9 3.96 U 41U 213 183 134 K 58.5 K 97.2 263 K 5.68 J 4.95 J 533U 10.3 J
Pesticide/Polychlorinated Biphenyls (ug/kg)
4,4'-DDD - 2,000 583 0.566 J 0.295 J 0.398 J 22.6 J 17J 26.8 J 44 J 785 J 27.3J 0.356 UL 154 1.26 J 0.813 J
4,4'-DDE - 1,400 114 192 L 214 L 1.89 L 179 53.6 J 206 186 J 254 J 285 K 032 L 292 L 1.93 3.76 L
4,4'-DDT - 1,700 100 215J 1.76 J 16 J 194 J 704 J 214 J 30.8 J 40.8 132 K 0.363 L 0.264 J 0.331J 779J
Aldrin - 29 3.63 0.394 UL 0.409 UL 0.407 UL 0.411 UL 0.438 UL 0.424 UL 0.401 U 0.406 U 0.395 U 0.356 UL 0.452 UL 0.528 U 256 L
lalpha-BHC - 7 226 0.394 UL 0.409 UL 0.407 UL 0.411 UL 0.438 UL 0.418 J 0.401 U 0.406 U 0.395 U 0.356 UL 0.496 J 0211 J 0.722 J
lalpha-Chlordane - 1,600 1" 0.394 UL 0.409 UL 0.407 UL 8.46 J 4.38 J 1.72 J 0.401 U 0.609 J 1.33 J 0.356 UL 0.452 UL 0.528 U 0.929 J
Aroclor-1260 - 220 8,000 177 J 134 L 103 L 16,500 J 9,980 J 1,600 J 386 589 J 1,170 J 8.72 UL 14.9 J 129 U 39.8 J
beta-BHC - 270 342 0.394 UL 0.409 UL 0.407 UL 0.411 UL 0.438 UL 0.211J 0.401 U 0.406 U 0.395 U 0.356 UL 0.452 UL 0.528 U 0.536 UL
delta-BHC - 270 226 0.394 UL 0.409 UL 0.407 UL 0.209 J 0.438 UL 0.424 UL 0.401 UL 0.258 J 0.395 UL 0.356 UL 0.452 UL 0.528 U 0213 J
Dieldrin - 30 10.5 225 L 119 L 1.48 J 253 J 140 L 16.8 J 1.49 J 13.7 J 18.8 J 0.356 UL 0.452 UL 0.528 U 0.565 J
Endosulfan | - 37,000 6.32 0.394 UL 0.409 UL 0.407 UL 0.385 L 0.438 UL 1.06 L 0.401 U 0.406 U 0.395 UJ 0.356 UL 0.452 UL 0.528 U 0.536 UL
Endosulfan I - 37,000 6.32 1.64 J 117 J 0.876 J 42.8 J 19.7 J 10.8 J 4.18 J 533 J 8.16 J 0.356 UL 0.452 UL 0.528 U 0.536 UL
Endosulfan sulfate - 37,000 6.32 4.63 J 2.99 J 232 J 694 J 365 L 4.23 J 0.401 U 20.5 0.395 U 0.356 UL 0.399 L 0.528 U 0.648 J
Endrin - 1,800 1.95 0432 J 0.279 J 0.205 J 77.7J 43 J 3.25J 455 J 1.65 J 3.09 J 0.356 UL 0.452 UL 0.528 U 0.536 UL
Endrin aldehyde - 1,800 1.95 0.394 UL 0.409 UL 0.407 UL 229 J 16.5 J 1.34 J 0.597 J 0.746 J 1.59 J 0.356 UL 0.452 UL 0.528 U 0.536 UL
Endrin ketone - 1,800 1.95 0.756 J 0.558 J 0452 J 459 J 833 J 5.46 J 1.18 J 1.81J 262 J 0.356 UL 0.452 UL 0.528 U 0.273 J
igamma-BHC (Lindane) - 520 7.75 0.394 UL 0.409 UL 0.407 UL 0.411 UL 0.149 J 0.297 J 0.137 J 0.406 U 0.395 U 0.356 UL 0.452 UL 0.528 U 147 J
lgamma-Chlordane - 1,600 1" 259 J 1.33 J 3.55 L 9.77 J 15.5 J 479 J 382B 0.874 B 4.04 J 1.29 J 21J 261J 3.76 L
Heptachlor - 110 52.9 0.394 UL 0.409 UL 0.407 UL 0.411 UL 0.438 UL 0.424 UL 0.401 U 0.406 U 0.395 UL 0.356 UL 0.452 UL 0.528 U 3.53 J
Heptachlor epoxide - 53 52.9 0.394 UL 0.409 UL 0.407 UL 0.176 J 0.164 J 0.528 J 0.401 UL 0.517 J 0.258 J 0.356 UL 0.452 UL 0.528 U 0.536 UL
Methoxychlor - 31,000 500 0.367 J 0.649 J 0.375 J 749 J 299 J 133 J 1.74 J 0.873 J 518 J 0.199 L 0.438 J 238 J 5.53 J
|Explosives (ug/kg)
1,3,5-Trinitrobenzene - 220,000 - 174 U 182 U 190 U 200 U 183 U 182 U 182 U 182 U 190 U 198 U 187 U 156 U 182 U
Nitroglycerin - 610 - 435 U 455 U 476 U 500 U 459 U 455 U 455 U 455 U 476 U 495 U 467 U 391 U 866 J
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Table 4
CAX Penniman Lake
Surface Soil Exceedances Analytical Results
October-November 2012

Station ID CAX 95% UTL BKG |RSLs Residential Soil CAPL-S044 CAPL-S045 CAPL-S046 CAPL-S047 CAPL-S048 CAPL-S049 CAPL-S050 CAPL-S055 CAPL-S056 CAPL-S057 CAPL-S058
[Sample ID ;S Adjusted 1112 CAX SS ECO sV CAPL-SS44-1012 | CAPL-SS45-1012 | CAPL-SS45P-1012| CAPL-SS46-1012 | CAPL-SS47-1012 | CAPL-SS48-1012 | CAPL-SS49-1012 | CAPL-SS49P-1012| CAPL-SS50-1012 | CAPL-SS55-1012 | CAPL-SS56-1012 | CAPL-SS57-1012 | CAPL-SS58-1012
[Sample Date 10/26/12 10/26/12 10/26/12 10/26/12 10/26/12 10/24/12 10/24/12 10/24/12 10/24/12 10/26/12 10/26/12 10/26/12 10/26/12
C ical Name
Total Metals (mg/kg)
Aluminum 12,200 7,700 pH<55 10,100 25,200 24,000 20,500 9,730 9,410 9,410 4,920 2,100 2,480 2,910
/Antimony - 3.1 78 0.914 U 245U 246 U 246 U 255U 248 U 259 U 238 U 0.901 U 1.09 J 1.28 U 1.34 U
Arsenic 6.36 0.39 18 2.54 7.03 6.21 6.07 6.35 5.54 5.48 1.64 1.55 117 J 112J
Barium 52.9 1,500 330 36.1 43.5 39 73.7 46.6 76.1 50.5 23.2 13.9 16.8 17
Beryllium 0.587 16 40 0.397 J 1.64 146 J 097 J 0.491J 0.749 J J 0.854 J 0.199 J 0.274 U 0.166 J 0.335 U
ICadmium - 7 32 0.228 U 0.612 U 0.615 U 1.14 J 0.639 U 0.333 J u 0.387 J 0.225 U 0.274 U 0.213 J 1.89
(Calcium 2,290 - - 1,370 2,220 2,040 3.610 4,810 9.650 J J 7.710 368 J 567 J 2,260 1,840
[Chromium 182 0.29 64 14 45.9 46.3 414 17.2 16.1 17.7 19.9 5.46 3.54 4.76 4.26
ICobalt 9.93 23 13 1.71 4.96 4.78 3.76 J 238 J 3.09 J 3.02J 294 J 0.861 J 1.37 U 1.07 J 0.938 J
ICopper 4.25 310 70 6.4 6.59 542 249 1.9 181J 127 J 19.8 2.07 3.12 1.97 4.16
ICyanide - 22 15.8 0.284 U 0.296 U 0.312 U 0.306 U 0.315 U 0.307 U 0.305 U 0.298 U 0.272 U 0.336 U 0.383 U 0.383 U
Iron 19,900 5,500 5<pH>8 10,100 48,000 43,400 26,000 13,400 14,500 J 22,500 J 15,300 6,440 2,780 2,310 3,990
Lead 17.4 400 120 176 16.5 14.4 141 65 616 J 407 J 81 125 9.1 293 J 13.1J
ium 1,070 - - 856 2,650 2,740 2.450 1240 J 1.360 J 1.300 J 2.060 400 J 232J 327 J 7324

Manganese 324 180 220 51.1 30.2 25.9 213 212 170 141 297 59 7.46 1.7 58.8
Mercury 0.111 23 0.1 0.0491 B 0.0603 B 0.0473 B 0.138 0.0712 0.061 0.0734 0.0472 0.0348 B 0.0421 B 0.0488 B 0.064 B
Nickel 9.52 150 38 3.72 13.2 13 9.03 5.96 6.9 6.44 7.18 247 1.35 J 2.31 243
Potassium 708 - - 445 J 1.910 2,030 874 J 933 J 1,050 J 911 J 1.040 J 280 J 317 J 275 J 299 J
Vanadium 27.9 39 130 19.6 67.3 64.5 4538 28.9 2238 234 22 9.48 5.28 7.73 73
Zinc 26.5 2,300 120 36.7 41 33.7 315 139 yal 55.4 85.2 10.9 31.7 16.1 74.4
|Wet Chemistry
PH (ph) - - - 5.99 H3 5.25 H3 NA 5.79 H3 6.46 H3 6.25 H3 7.65 H3 NA 7.55 H3 5.48 H3 5.71 H3 5.99 H3 6.38 H3
[ Total organic carbon (TOC) (mg/kg) - - - 5,900 24,700 NA 24,400 36,000 42,600 44,200 NA 52,300 9,100 16,200 43,700 41,500
(Grain Size (PCT)
ICoarse Sand (%) - - - 0.6 0.2 NA 0.9 0.8 1 5.1 NA 3.9 0.9 0.5 0.8 1
Fine Sand (%) - - - 45.6 46.6 NA 37.9 29.2 43.3 37.7 NA 37 71.6 85.3 76.2 58.8
Fines (%) - - - 42.6 46 NA 53.4 65.9 40.2 39.3 NA 36.4 16.9 6.6 16.9 28.1
Gravel (%) - - - 0.7 2.8 NA 1.3 0 3.6 10.1 NA 13.3 0.2 0.3 0.4 25

ium Sand (%) - - - 10.5 4.4 NA 6.5 4.1 11.9 7.8 NA 9.4 10.4 7.4 5.7 9.6
|Sand (%) - - - 56.7 51.2 NA 45.3 34.1 56.2 50.6 NA 50.3 82.9 93.2 82.7 69.4
IGRAINSIZE (PCT/P)
IGS03 Sieve 3" (75 mm) - - - 100 100 NA 100 100 100 100 NA 100 100 100 100 100
IGS05 Sieve 2" (50 mm) - - - 100 100 NA 100 100 100 100 NA 100 100 100 100 100
IGS06 Sieve 1.5" (37.5 mm) - - - 100 100 NA 100 100 100 100 NA 100 100 100 100 100
IGS07 Sieve 1" (25.0 mm) - - - 100 100 NA 100 100 100 100 NA 100 100 100 100 100
IGS08 Sieve 0.75" (19.0 mm) - - - 100 100 NA 100 100 100 100 NA 100 100 100 100 100
IGS10 Sieve 0.375" (9.5 mm) - - - 100 98 NA 100 100 97.4 97.3 NA 92.8 100 100 100 98.4
ISieve No. 004 (4.75 mm) - - - 99.3 97.2 NA 98.7 100 96.4 89.9 NA 86.7 99.8 99.7 99.6 97.5
ISieve No. 010 (2.00 mm) - - - 98.7 97 NA 97.8 99.2 95.4 84.8 NA 82.8 98.9 99.2 98.8 96.5
Sieve No. 020 (850 um) - - - 96.3 96.3 NA 96.1 98.2 94.1 81.6 NA 78.9 97.3 98.6 98 94.5
Sieve No. 040 (425 um) - - - 88.2 92.6 NA 91.3 95.1 83.5 7 NA 73.4 88.5 91.8 93.1 86.9
Sieve No. 060 (250 um) - - - 66.6 70.8 NA 75.5 83.9 70.8 63.3 NA 59.9 55.5 53.2 63.8 63.6
Sieve No. 080 (180 um) - - - 53.8 56.5 NA 64.8 76.2 61.2 52.8 NA 49.7 33.2 22.6 38.3 45.6
ISieve No. 100 (150 um) - - - 49 52 NA 60.2 72.8 54.1 47.7 NA 44.6 25.3 121 27.8 37.2
|Sieve No. 200 (75 um - - - 42.6 46 NA 53.4 65.9 40.2 39.3 NA 36.4 16.9 6.6 16.9 28.1
ClUsers\ikgraycoc\Desklop\anita\Tables\[ Table 4 - 55 Exceedances Xis], scamus, 0310812013

Notes:
Underline indicates exceedance of CAX 95% UTL BKG SS

Bold text indicates exceedance of RSLs Residential Soil
Adiusted 1112

Grey shading indicates exceedance of CAX SS ECO SV
RSLs were adjusted for noncarcinogens to account fo
exposure to multiple constituent

NA - Not analyzed

B - Analyte not detected above the level reported in blanks

H3- The sample for this analyte was received outside of th
EPA recommended holdina tim:
J - Analyte present, value may or may not be accurate ¢

precise

K - Analyte present, value may be biased high, actual valu
mav be lowe

L - Analyte present, value may be biased low, actual valu

may be highe:
N - The MS/MSD accuracy and or precision are outside

criteria. The predigested spike recovery is not within control
limits for the associated parameter

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

UL - Analyte not detected, quantitation limit is probably higher

mg/kg - Milligrams per kilogram
pct - Percent

ph - pH units

Hg/kg - Micrograms per kilogram
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Table 4
CAX Penniman Lake

Surface Soil Exceedances Analytical Results

October-November 2012

Station ID CAX 95% UTL BKG |RSLs Residential Soil CAPL-S059 CAPL-S060 CAPL-S061 CAPL-S062 CAPL-S063 CAPL-S064 CAPL-S065 CAPL-S066 CAPL-S067 CAPL-S068 CAPL-S069 CAPL-S070 CAPL-S071 CAPL-S072 CAPL-S073 CAPL-S074 CAPL-S075
[Sample ID o Adjusted 1112 CAX SS ECO sV CAPL-S559-1012 | CAPL-SS59P-1012| CAPL-SS60-1112 | CAPL-SS61-1112 | CAPL-SS62-1112 | CAPL-SS63-1112 | CAPL-SS64-1112 | CAPL-SS65-1112 | CAPL-SS66-1112 | CAPL-SS67-1112 | CAPL-SS68-1112 | CAPL-SS69-1112 | CAPL-SS69P-1112| CAPL-SS70-1112 | CAPL-SS71-1112 | CAPL-SS72-1112 | CAPL-SS73-1112 | CAPL-SS74-1112 | CAPL-SS75-1112
[Sample Date 10/26/12 10/26/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/01/12 11/02/12 11/02/12 11/02/12 11/05/12 11/05/12 11/05/12
C ical Name

Organic C: (ng/kg)
|2-Butanone - 2,800,000 - 8.44 J 847 U 522 U 6.56 U 4.14 U 52U 23.5 5.38 J 534 U 479 U 5.06 UJ 461U 4.44 U 7.37J 44J 7.92 461U 579 U 7.06 U
||Acetone - 6,100,000 - 149 J 205J 10.4 UJ 13.1 UJ 17.2J 10.4 UJ 243 J 210 J 10.7 UJ 349 J 10.1 UJ 9.22 UJ 8.88 UJ 253 J 58.1 J 40.7 J 9.23 UJ 10.6 J 14.1 UJ
Methyl acetate - 7,800,000 - 24 847 U 522 U 6.56 U 4.14 U 52U 4.66 U 6.67 U 534 U 479 U 5.06 UL 461U 4.44 U 4.14 UJ 4.09 UJ 3.95 UJ 461U 579 U 7.06 U
Styrene - 630,000 64,000 382U 423 U 261U 328 U 207U 26U 233U 15.2 267 U 239U 253 UL 231U 222U 207 U 204 U 1.98 U 231U 29U 353 U
[Semi Organic C (Hg/kg)
2-Methylnaphthalene - 23,000 - 425 U 4.85 U 443 U 190 U 39U 232 J 12.4 17 45.9 J 69.5 J 4.49 U 379U 37U 37.7J 392U 345U 39.8 U 355U 41.8 U
/Acenaphthene - 340,000 - 425 U 4.85 U 443 U 190 U 39U 19.5 U 4.18 U 472 U 42.7 U 75.6 J 4.49 U 379U 37U 336 U 392U 345U 39.8 U 166 41.8 U
/Acenaphthylene - 340,000 - 425 U 4.85 U 443 U 190 U 39U 19.5 U 4.18 U 472 U 42.7 U 144 4.49 U 379U 37U 336 U 392U 345U 39.8 U 355U 41.8 U
A - 1,700,000 - 4.25 U 4.85 U 443 U 271J 39U 19.5 U 4.18 U 472 U 42.7 U 1,690 4.49 U 379U 37U 336 U 392U 345U 39.8 U 512 41.8 U
Benzaldehyde - 780,000 - 213 U 243 U 222 U 1,910 U 195 U 195 U 210 U 517 1,070 U 1,010 U 225 U 951 U 1,850 U 1,680 U 1,970 U 1,730 U 2,000 U 1,780 U 2,090 U
Benzo(a - 150 - 425 U 4.85 U 443 U 3,570 30.5 34.1J 9.99 142 182 14,400 55.8 379U 37U 336 U 392U 345U 128 797 418 U
Benzo(a)pyrene - 15 - 5.61J 4.85 U 443 U 4,780 54.6 239J 11.8 195 192 8,120 54.3 379U 37U 336 U 392U 345U 119 722 418 U
Benzo(b)flL 1 - 150 - 9.68 8.38 J 597 J 8,910 150 40.4 15.9 242 335 11,300 116 379U 78.9 336 U 392U 345U 157 418 46.3 J
B (g,h.i)perylene - 170,000 - 5.93 J 4.85 U 443 U 4,730 73.4 47.8 1" 153 172 3,320 45.5 379U 37U 336 U 392U 345U 114 399 41.8 U
Benzo(k)fluoranthene - 1,500 - 6.64 J 8.49 J 452 J 7,950 85.2 40 7.92J 289 330 8,830 70.6 40.3 J 37U 336 U 392U 345U 128 506 418 U
bis(2-Eth - 35,000 30,000 186 J 131 J 141 J 1,910 U 195 U 205 J 210 U 137 J 1,070 U 1,010 U 1,000 J 951 U 1,850 U 1,680 U 1,970 U 1,730 U 2,000 U 1,780 U 2,090 U
ICarbazole - - - 213 U 243 U 222 U 968 J 195 U 195 U 210 U 237 U 1,070 U 1,450 J 225 U 951 U 1,850 U 1,680 U 1,970 U 1,730 U 2,000 U 1,780 U 2,090 U
IChrysene - 15,000 - 425 U 4.85 U 443 U 8,790 143 67 18.5 373 386 19,200 104 91.7 52.7 J 46.5 J 392U 65.7 J 192 906 82.8 J
Dibenz(a,h)anthracene - 15 - 425 U 4.85 U 443 U 1,260 17.6 19.5 U 4.18 U 62.6 427 U 2,080 15.8 379U 37U 336 U 392U 345U 39.8 U 137 418 U
Fluoranthene - 230,000 - 16.2 B 174 B 5.38 J 12,200 118 62.9 171 115 384 72,300 112 64.4 J 43.7 J 36.7 J 40.5 J 345U 260 1,510 69.7 J
Fluorene - 230,000 - 425 U 4.85 U 443 U 190 U 39U 19.5 U 4.18 U 472 U 42.7 U 40.4 U 4.49 U 379U 37U 336 U 392U 345U 398 U 169 41.8 U
Indeno(1,2,3-cd)pyrene - 150 - 582 J 4.85 U 443 U 4,200 65.6 19.5 U 9.11 134 175 3,800 44.5 379U 37U 336 U 392U 345U 102 321 418 U
Naphthalene - 3,600 - 425 U 4.85 U 443 U 190 U 39U 19.5 U 772 J 423 42.7 U 104 4.49 U 379U 37U 336 U 392U 345U 39.8 U 355U 41.8 U
Phenanthrene - 1,700,000 - 6.9 B 598 B 10.2 3,190 17.4 339J 19.7 213 121 6,370 171 421 J 37U 44.2 J 392U 73.8 172 1,910 53.3 J
Pyrene - 170,000 - 13.8 B 16.6 B 6.11J 13,300 119 67.7 17 135 374 54,600 118 60.8 J 389 J 51.6 J 46.1 J 47.8 J 231 2,080 54 J
Pesticide/Polychlorinated Biphenyls (ug/kg)
4,4'-DDD - 2,000 583 0.747 J 0.36 J 0.442 U 10.9 J 0.386 UL 353 0.519 J 0.381 J 6.28 J 1.89 J 0.68 J 2J 1.08 J 0.351 UJ 0.394 UJ 0.718 J 19.3 J 0.565 J 1.84 J
4,4'-DDE - 1,400 114 244 J 452 J 0.442 UJ 127 K 128 L 2,640 168 L 444 J 91.1 K 492 J 0.459 UJ 422 J 3.34 J 0.351 UJ 0.394 UJ 442 J 146 L 246 J 16.4 J
4,4'-DDT - 1,700 100 0.324 J 0.491 U 0.442 UJ 122 K 1J 808 0.433 UJ 0.605 J 31.9J 71 0.595 J 176 J 3.97 J 0.337 J 0.525 J 4.85 J 334 L 0.373 UJ 5.95J
Aldrin - 29 3.63 0.432 UL 0.397 J 0.442 U 0.397 U 0.386 U 0.415 U 0.433 U 0.467 U 0.441 U 0.399 UL 0.459 U 0.392 U 037U 0.351 U 0.394 UJ 0.358 L 0.398 UL 0373 U 0.415 UL
lalpha-BHC - 7 226 0.514 J 1.05 J 0.442 U 0.397 U 0.386 U 0.415 U 0.433 U 0.467 U 0.441 U 0.399 U 0.459 U 0.392 U 037U 0.351 U 0.394 U 0.362 UL 0.398 UL 0373 U 0.415 UL
lalpha-Chlordane - 1,600 1" 0.432 UL 0.491 UL 0.442 U 0.518 J 0.386 UL 8.88 L 0.433 UL 0.467 UL 0.441 UL 0.259 J 0.459 U 1.78 J 1.52 J 0351 U 0.394 U 0.362 UJ 133 J 142 J 0.415 UJ
Aroclor-1260 - 220 8,000 135 L 12U 10.8 U 627 J 42.3 397 10.6 U 114 U 2,770 J 9.77 U 36.9 J 266 J 283 J 8.59 U 121J 349 L 4,630 J 913U 357 J
beta-BHC - 270 342 0.432 UL 0.491 U 0.442 U 0.397 U 0.386 U 0.415 U 0.433 U 0.467 U 0.441 U 0.305 J 0.459 U 0.392 U 037U 0.351 U 0.394 U 0.362 UL 0.398 UL 0373 U 0.415 UL
delta-BHC - 270 226 0.432 UL 0.907 J 0.442 U 1.07 J 0.386 U 0.156 L 0.424 J 0.455 J 0.377 J 0.681 J 0.459 U 0.392 UL 0.37 UL 0.351 UJ 0.394 UJ 0.362 UL 0.398 UJ 0373 U 0.415 UL
Dieldrin - 30 10.5 0.432 UL 0.491 U 0.442 U 133 J 0.462 J 7.09 L 0.433 U 0.344 J 26.5 K 0.399 U 0.264 J 569 L 5.53 0.351 U 0.394 U 0.453 J 191 J 0.306 J 0.704 J
Endosulfan | - 37,000 6.32 0.432 UL 0.275 J 0.442 U 0.397 U 0.386 U 0.263 J 0.433 U 0.467 U 0.441 U 1.14 J 0.459 U 0.392 UL 037U 0.351 U 0.394 U 0.362 UJ 0.398 UL 0373 U 0.415 UL
Endosulfan Il - 37,000 6.32 0.432 UL 0.491 UL 0.442 U 4.69 J 0.386 UL 92 L 0.231J 0.467 U 6.04 J 254 0.387 J 299 J 3.26 J 0.351 U 0.394 U 0.273 L 39.2 L 0373 U 0.415 UJ
Endosulfan sulfate - 37,000 6.32 0.432 UL 1.48 J 0.442 U 4.08 J 0.303 J 124 J 1.68 J 0.467 UL 64.2 L 0.347 J 0.459 U 9.13 L 101 L 0.351 U 0.394 U 9.86 J 0.559 J 0373 U 23 1L
Endrin - 1,800 1.95 0.432 UL 0.491 UL 0.442 U 1.75 J 0.492 J 133 J 0.433 U 0.467 UL 13.6 J 0.399 U 0.459 U 262 J 254 0.351 UJ 0.394 UJ 0.362 UL 0.398 UJ 0373 U 0.415 UJ
Endrin aldehyde - 1,800 1.95 0.432 UL 0.953 J 0.442 U 0.397 U 0.386 U 0.9 J 531J 3.16 J 219 J 1.73 J 0.459 U 0.518 J 0.397 J 0.351 U 0.394 UJ 0.362 UL 781J 0373 U 0.759 J
Endrin ketone - 1,800 1.95 0.432 UL 0.491 U 0.442 UJ 497 J 0.359 L 4.05 L 0.433 UL 1.65 K 26.5 J 0.399 UL 0.459 U 3.04 J 0.834 J 0.351 U 0.394 U 0.362 UL 40.2 J 0373 U 1.36 J
lgamma-BHC (Lindane) - 520 7.75 0.523 J 1.84 J 0.442 U 476 J 0.386 U 0.415 U 0.433 U 0.467 U 0.159 J 0.399 UL 0.205 J 0.392 U 037U 0.351 U 0.394 U 0.362 UL 0.398 UL 0.373 UJ 0.415 UL
lgamma-Chlordane - 1,600 1" 251 L 0.491 U 0.484 J 1.62 K 0.428 J 14.5 0.251 J 0.253 J 1.81J 0.399 UL 0.402 J 1.55 J 1.24 J 0.642 J 0.916 L 0.53 J 127 L 331J 0.765 L
Heptachlor - 110 52.9 1.16 J 0372 J 0.442 U 0.397 U 0.386 UL 0.417 L 0.433 UL 0.467 UL 0.148 J 0.399 UL 0.459 U 0.392 UL 037U 0351 U 0.394 U 0.362 UL 0.398 UJ 0.373 UJ 0.415 UL
Heptachlor epoxide - 53 52.9 0.363 L 0.491 UL 0.442 U 0.397 UL 0.386 U 9.28 J 0.433 UL 0.467 U 0.272 J 0.399 UL 0.459 U 0.392 UL 0.37 UL 0.351 UJ 0.394 UJ 0.362 UL 0.483 J 0.373 UJ 0.415 UJ
Methoxychlor - 31,000 500 0.392 J 6.65 J 0.442 UJ 3.55 J 0.316 J 28 J 0.433 UL 272 K 10J 191J 0.459 UJ 0712 J 0.206 J 0.351 U