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ABBREVIATIONS AND ACRONYMS

ARAR Applicable or Relevant and Appropriate Requirements
bgs below ground surface

btoc below top of casing

CFR Code of Federal Regulations

CcocC chemical of concern

DCA dichloroethane

DCE dichloroethene

Ecology Washington State Department of Ecology
EPA United States Environmental Protection Agency
FCR field change request

IC institutional control

LOQ limit of quantitation

LT™M long-term monitoring

MLLW mean lower low water

MMA Management and Monitoring

msl mean sea level

ug/L microgram per liter

MTCA Model Toxics Control Act

Navy U.S. Navy

NAVFAC Naval Facilities Engineering Command
NBK Naval Base Kitsap

ou Operable Unit

PCE tetrachloroethene

pH potential hydrogen

PQL practical quantitation limit

QA quality assurance

QC quality control
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1. INTRODUCTION

The U.S. Navy (Navy) is conducting a long-term monitoring (LTM) program for Area 8§,
Former Plating Shop/Waste Oil Spill Area in Operable Unit (OU) 2 of Naval Base Kitsap
(NBK) Keyport in Keyport, Washington (Figures 1-1 and 1-2). Sealaska Environmental
Services, LLC (Sealaska) is implementing the LTM program at Area 8 under Contract
N44255-14-D-9011, Task Order (TO) 46, including groundwater, seep, sediment, and marine
tissue (shellfish) sampling components. This report includes the results of groundwater and
seep sampling conducted in June 2017 by Sealaska. Sediment and marine tissue were
sampled in 2016 by others under contract to the Navy; the results of those investigations are
presented under separate cover. Specific LTM program requirements were updated to
incorporate changes recommended in the Fourth Five-Year Review (Navy 2015a), as defined
in the Management and Monitoring (MMA) Sampling and Analysis Plan (SAP) for LTM at
NBK Keyport (Navy 2017a) and approved by the Washington State Department of Ecology
(Ecology), the United States Environmental Protection Agency (EPA), and the Suquamish
Tribe. The recommended and adopted change was to revise the 1,4-dioxane analytical
method to achieve a reduced practical quantitation limit (PQL) less than the Model Toxics
Control Act (MTCA) Method B cleanup level for 1,4-dioxane. Based on recommendations
made in the Spring 2016 LTM Report (Navy 2017b), tin, thallium, and mercury were also
removed from the Area 8 list of analytes, as implemented in June 2017 through Field Change
Request (FCR) TO 46 FCR-02 (Appendix A).

This monitoring report summarizes the background, scope, field activities, and results of
groundwater and seep sampling conducted at Area 8§ in June 2017. Sealaska conducted the
field sampling and data analysis described herein, and prepared this data report.
Subcontractors to Sealaska performed laboratory analytical and data validation tasks.

SES-LTM/OM-9011-18-0058 1 1
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1.1 SITE DESCRIPTION AND BACKGROUND
NBK Keyport occupies 340 acres (including tidelands) adjacent to the town of Keyport in

Kitsap County, Washington, on a small peninsula in the western bays of Puget Sound. The
peninsula is bordered by Liberty Bay to the north and Port Orchard Bay to the southeast
(Figure 1-1). The topography of the base rises gently from the shoreline to an average
elevation of 25 to 30 feet above mean sea level (msl) and then rises steeply at the southeast
corner of the site to approximately 130 feet above msl.

Marine or brackish surface water bodies on and near the base include Liberty Bay, Dogfish
Bay, the tide flats, a marsh pond, and a shallow lagoon. Freshwater bodies include two
unnamed creeks that discharge into the marsh pond and two unnamed creeks that discharge
into the lagoon.

Area 8 occupies approximately 1 acre on the eastern portion of NBK Keyport (Figure 1-2)
surrounding the location of the former plating shop (Building 72; Figure 1-3). The site is
located in a heavily industrialized part of the base bordered by Port Orchard Bay to the south
and east (Figure 1-2). The area is predominantly flat and almost entirely paved or covered
by buildings.

Past releases at Area 8 include chrome plating solution spilling onto the ground; plating
wastes discharging to a utility trench; and plating solutions leaking through cracks in the
Building 72 plating shop floor, waste disposal pipes, and sumps. Petroleum hydrocarbons
(diesel and heavy oil) were also released to the environment from leaky underground storage
tanks (USTs) and underground concrete vaults located within Area 8.

Extensive subsurface soil and groundwater sampling was conducted to determine the
chemicals of concern (COCs) and their extent (Navy 1993a). The Remedial
Investigation/Feasibility Study (RI/FS) process, and human health and ecological risk
assessments for OU 2, Area 8 were completed in 1993 (Navy 1993a, 1993b, 1993¢, and
1993d). No human health or ecological risk was identified in association with OU 2, Area 8.
However, remedies were selected based on (1) unacceptable risks from exposure to soil and
groundwater to future hypothetical residential, and (2) the potential for human health and
ecological exposures from contaminants discharging to Port Orchard Bay and impacting
marine sediment and tissue. The Record of Decision (ROD), prepared and approved in 1994
(Navy, EPA, and Ecology 1994), outlined the selected remedies for the site including

continued groundwater monitoring, sediment and tissue monitoring, and institutional

SES-LTM/OM-9011-18-0058 1 4
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controls (ICs) to restrict residential use of the site, and remove hot spots of vadose zone soil
for offsite disposal.

Additional remedial actions at Area 8 since 1995 include the demolition of Building 72, the
removal and disposal of hot spot (metals-contaminated) soil, and the removal of USTs and
associated petroleum-contaminated soils. Two slurry (cutoff) walls were constructed at the
location of former USTs (immediately northeast and immediately south of the former

plating shop; Figure 1-3) as shoring during petroleum-contaminated soils removal.

Current LTM activities at this site include sampling of groundwater and a groundwater seep

for comparison to established criteria.

1.2 CURRENT CONCEPTUAL SITE MODEL

The depth to water in the upper aquifer (water table) is generally less than 10 feet below
ground surface (bgs). Based on pre-ROD investigations of Area 8, the upper aquifer is
believed to be 50 to 165-feet thick, with the thickest portion being where paleochannel
erosion and deposition have removed portions of the Clover Park Unit and left behind
alluvial sediments. However, pre-ROD investigations also indicated that water-level
elevations in wells tapping the bottom of the upper aquifer are about 3 to 4 feet higher than
those of wells tapping the top of the upper aquifer, which could indicate the presence of a

confining layer, or an upward flow potential within the lower portion of the upper aquifer.

Although intermittent reversals from tidal influence have been inferred in wells near the
shoreline during high tide, horizontal groundwater flow is generally eastward toward the
shoreline (Figure 1-4). These gradient conditions characterize groundwater discharge in the
region.

Groundwater also discharges from Area 8§ via conspicuous groundwater seeps in the Port
Orchard Bay intertidal zone adjacent and east of Area 8. Seep A is approximately 180 feet
north of the former Pier 1 (removed in 2001), 40 feet east of the seawall, and 6 feet above
mean lower low water (MLLW). Seep B is approximately 100 feet north of the former Pier
1, 30 feet east of the seawall, and 9 feet above MLLW (Figure 1-4). Five other seeps have
been identified at the beach; Seep C is south of Seep A, and remaining seeps D through G
are north of Seep A. In addition, three stormwater outfalls empty into the intertidal zone
adjacent to Area 8. Seeps C through G are not sampled as a part of the scope of work
performed and reported herein. Details regarding the sampling and results of stormwater
outfalls and Seeps C through G are reported under separate cover (Navy 2016a).

SES-LTM/OM-9011-18-0058 1 5
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The slope of the beach adjacent to Area 8 ranges from gentle to moderate (approximately
1.5 to 10 percent). The beach is self-armored, with intertidal sediments consisting primarily
of sand, gravel, and cobbles overlying fine sand, silt, and clay.

The site, located adjacent to Port Orchard Bay, is predominantly flat and almost entirely
paved or covered by buildings. A paved road, 4th Street (east/west) which turns into

H Street (north/south), is located along the shoreline next to the site. The shoreline has a
medium embankment, which drops steeply from the road approximately 12 feet to the
intertidal area, and is reinforced by an armor rock wall and seawall. Data generated to date
indicate that solvents used in former Building 72 or other former adjacent buildings, and
metals from plating activities conducted in former Building 72, have impacted shallow
groundwater and subsurface soils. These solvents could impact downgradient groundwater
seeps, surface water, and sediments in Port Orchard Bay.

Two classes of contaminants have been identified as COCs for Area 8: volatile organic
compounds (VOCs) and metals. Based on a recommendation in the Second Five-Year
Review (Navy 2005), the semi-volatile organic compound (SVOC) 1,4-dioxane was
sampled in 2007 to determine if the contaminant was present at the site. As a result of this
sampling and a recommendation in the Third Five-Year Review (Navy 2010a), 1,4-dioxane
was added to the LTM program to be monitored as an emergent COC for the site. Petroleum
hydrocarbons and aromatic compounds identified as heavy fuel oils were detected in
groundwater samples from locations around former Buildings 181 and 804 (Figure 1-3).
VOCs, SVOCs, and total petroleum hydrocarbons (TPH) as diesel in soil, were also
characterized in 1998 and 1999. The source of these compounds was believed to be the
former fuel storage vaults at former Buildings 181 and 804. The remediation of TPH-
contaminated soil and associated risk assessment were conducted under the UST program as
an independent action under MTCA regulations (Washington Administrative Code [WAC]
173-340-450), as reported in the Independent Remedial Action Report (Navy 2000). After
this removal action, and follow-on sampling and risk assessment, it was determined that
petroleum hydrocarbons posed no current human health or ecological risk and were dropped
from the COC list.

The current conceptual site model indicates that VOCs and metals were identified as COCs
due to risks associated with exposure to soil, groundwater, and produce by future
hypothetical residents and the potential for human health and ecological exposure from
contaminants discharging to Port Orchard Bay impacting marine sediment and tissue (Navy

2015a). VOC and metal concentrations above remediation goals (RGs) remain in the upper

SES-LTM/OM-9011-18-0058 1 8
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aquifer, generally exhibiting stable or decreasing concentration trends except for
trichloroethene (TCE) at two locations which exhibit an increasing concentration trend
(Navy 2015a). Continued monitoring of groundwater and an intertidal seep is intended to
confirm the effectiveness of the remedy (source removal, monitored natural attenuation, and

ICs), and document progression toward achieving RGs.

1.3 OBJECTIVE AND SCOPE OF WORK

Remedial Action Objectives (RAOs) specified in the OU 2 ROD (Navy, EPA, and Ecology
1994) for Area 8 are:

e Prevent human exposures to carcinogenic chemicals resulting in cumulative risks

above the 10™* to 107 risk range.

¢ Prevent human exposures to noncarcinogenic chemicals resulting in a noncancer

hazard index greater than 1.
e Prevent exposures to chemicals resulting in significant ecological risks.

e Prevent exposures to chemicals above Applicable or Relevant and Appropriate
Requirements (ARARSs). Principal chemical-specific ARARs for OU 2 are:

o MTCA, 173-340 WAC, which establishes cleanup levels for groundwater, soil,
and surface water based on human health risk. The cumulative sum of the
individual chemical risks may not exceed 10~ incremental cancer risk and a

hazard index of 1 for noncancer risk.

o The national drinking water regulations, Code of Federal Regulations (40 CFR
141, 142, and 143) and the State Board of Health drinking water regulations
(246-290-310 WAC) which establish federal and state drinking water standards
applicable to public water supplies.

o The Water Quality Standards for Surface Waters of the State of Washington
(173-201A WAC) which establish state standards for surface water and

incorporates federal ambient water quality criteria.

o The Sediment Management Standards (173-204 WAC) which establish state

standards for marine sediments.

RAOs for Area 8 groundwater focus on preventing ingestion of metals (specifically
cadmium and chromium) and VOCs (TCE and 1,1-dichloroethene [DCE]) above drinking
water standards, or acceptable human health risk levels. Because it was recognized that

SES-LTM/OM-9011-18-0058 1 9
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contaminants in Area 8 groundwater could cause future impacts or human health risks in
Liberty Bay, RAOs developed for groundwater also include protection of sediments and
surface water quality offshore of Area 8.

The overall objective of the LTM program is to assess the effectiveness of contaminated soil
removal, establish contaminant trends in groundwater over time, and determine whether
additional groundwater controls are necessary, or if ICs prohibiting the use of groundwater
as a drinking water source can be discontinued. Data generated in the LTM program are
compared to the RGs established in the OU 2 ROD to evaluate whether the selected remedy
is making progress toward the RGs (Navy, EPA, and Ecology 1994). Seep monitoring is
performed to evaluate the type, magnitude, and trends of contaminants being discharged to
Port Orchard Bay from the shallow aquifer. Sediment and marine tissue monitoring are
performed to determine if contaminated groundwater discharging from Area 8 has impacted
sediment and marine tissue immediately downgradient of the site, and to support risk

assessment efforts.

The LTM program at OU 2 Area 8 includes measuring depths to groundwater in site
monitoring wells, and collecting and analyzing groundwater, seep, sediment, and marine
tissue samples. The June 2017 monitoring event included the following scope of work:

e Measuring depths to groundwater in seven groundwater monitoring wells;

e Collecting groundwater samples from six groundwater monitoring wells;

e Collecting a seep sample at one location on the beach bordering Port Orchard Bay;

e Collecting quality assurance/quality control (QA/QC) samples;

e Laboratory analysis of groundwater, seep, and QA/QC samples using EPA Method
8260C for VOCs, Methods 200.7 and 200.8 for dissolved metals, and modified
Method 1640 for reductive precipitation preparation of dissolved metals samples

prior to analysis;

e Laboratory analysis of groundwater and QA/QC samples using EPA Method 8270D

with selected ion monitoring (SIM) for 1,4-dioxane; and

e Third-party data validation of the laboratory data packages.

Sampling locations are shown on Figure 1-5.

SES-LTM/OM-9011-18-0058
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1.3.1 Selected Remedy

The selected remedy for Area 8 described in the ROD (Navy, EPA, and Ecology 1994) is
implemented, construction is complete for all elements, monitoring activities are ongoing,
and ICs are in place. The remedy includes the following components:

e Conduct LTM of groundwater and groundwater seeps in the intertidal zone of Area 8.
e Implement ICs for soil and groundwater.

e Implement contingent groundwater control actions if a risk assessment of sediments
and marine tissue from Area 8 demonstrates that groundwater is a significant source
of the identified risk.

The point of compliance for the groundwater RGs is defined as the entire site. This approach
was taken because metals and VOCs in groundwater are widespread at the site. The
effectiveness of the remedy at the site will be assessed by (1) conducting groundwater
monitoring at upland monitoring wells to ensure that contaminant concentrations continue to
reduce and (2) conducting groundwater monitoring at shoreline monitoring wells and one
seep that discharges to marine surface water to ensure that the adjacent marine environment

is not adversely impacted.

1.3.2 Chemicals of Concern

Nine inorganic analytes and eighteen VOCs are analyzed in groundwater and groundwater
seep samples as COCs at Area 8. The COCs are shown in Section 1.4, Table 1-1. Although
not listed as a COC in the ROD, 1,4-dioxane was added to the LTM analyte list as an
emergent contaminant during the Third Five-Year Review (Navy 2010a).

1.4 REMEDIATION GOALS

The groundwater RGs for Area 8 are based on the most stringent regulatory criteria for the
protection of drinking water to protect future potential residential users of groundwater (as a
drinking water source) and for the protection of surface water to protect the ecosystem and
potential future recreational and subsistence users of the Area 8 beach. The RG for each
chemical was selected in the ROD as the lowest value included in the applicable or relevant
and appropriate regulatory criteria. Selected Area 8 RGs are bolded in Table 1-1, and are
listed under “MTCA Method B Cleanup Levels” for surface water and groundwater.
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Table 1-1. OU 2, Area 8 Remediation Goals for Groundwater and Surface Water

Drinking Water (ug/L) Surface Water (ug/L)
State Water MTCA
RI Background Value Quality Standards Method B

for Groundwater Federal State MTCA Method B Ambient Fish Cleanup
Chemical (ng/L)Y MCL MCL Cleanup Level”  Marine’¥  Ingestion” Level?
Inorganics
Arsenic 12 50 50 0.05 36 0.14 0.14
Barium 130 2,000 1,000 1,000 NE NE NE
Cadmium 2.5 5 10 5 8 107 8
Chromium (T1T) NE NE NE 16,000 NE NE 160,000
Chromium (VT) 10U NE NE 80 50 NE 50
Chromium (total) 4U 100 50 50 NE NE NE
Copper 3U 1,300 NE 590 2.5 NE 2.5
Lead 1U 154 50 15 5.8 NE 5.8
Mercury 02U 2 2 2 0.025 0.15 0.025
Nickel 30 100 NE 100 7.9 4,600 7.9
Silver 29 NE NE 48 1.2 NE 1.2
Thallium 2U 2 NE 1.1 NE 6.3 1.6
Tin NE NE NE 9,600 NE NE NE
Zinc 19 NE NE 4,800 77 NE 77
Volatile Organic Compounds
Acetone NE NE NE 800 NE NE NE
Benzene NE 5 5 5 NE 71 71
Carbon tetrachloride NE 5 5 0.34 NE 4.4 4.4
Chloroform NE 1009 1009 7.2 NE 470 470
1,1-Dichloroethane NE NE NE 800 NE NE NE
1,1-Dichloroethene NE 7 7 7 NE 3.2 3.2
1,2-Dichloroethane NE 5 5 5 NE 99 5.9
1,2-Dichloroethene (cis) NE 70 NE 70 NE NE NE
1,2-DCE (trans) NE 100 NE 100 NE 140,000 33,000
Ethylbenzene NE 700 NE 700 NE 29,000 69,000
Styrene NE 100 NE 1.5 NE NE NE
Tetrachloroethene NE 5 NE 5 NE 8.9 8.9
Toluene NE 1,000 NE 1,000 NE 200,000 49,000
1,1,1-Trichloroethane NE 200 200 200 NE 170,000 42,000
1,1,2-Trichloroethane NE 5 NE 5 NE 42 42
Trichloroethene NE 5 5 5 NE 81 81
Xylenes NE 10,000 NE 10,000 NE NE NE
Notes:

1/
2,

Background levels from Final Remedial Investigation Report (Navy 1993b).

Value listed accounts for adjustment when an MCL or water quality standard is “sufficiently protective” to serve as the MTCA cleanup level
(Implementation Memo No. 1; Kraege 1993). Value does not account for adjustments due to background or practical quantitation limits.
Value listed is the lower of the chronic or acute standard for marine water.

w

The standard for copper and lead are “treatment techniques.” Copper and lead have action levels, rather than MCLs. When applied to a purveyor of a

public water supply, if the concentration measured at the tap exceeds the action level, this requires implementation of specified treatment techniques

(40 CFR 261 Subpart I).

Value listed was derived from: 40 CFR 131.36, WAC 173-201A-040(3), and federal water quality criterion documents (as amended). If values
conflicted, the value was selected in the following order of preference: 40 CFR 131.36 supersedes WAC 173-201A-040(3), which supersedes the
federal criterion documents.

Based on trihalomethanes

Bolded values indicate the selected RG for each analyte (based on the most stringent value).

png/L — microgram per liter

o

6/

CFR — Code of Federal Regulations MCL — maximum contaminant level

N — Value is based on the non-cancerous rather than cancerous effects. MTCA — Model Toxics Control Act

NE — Not established RI - remedial investigation

U — Not detected at the specified concentration WAC — Washington Administrative Code
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Because 1,4-dioxane was not specified in the ROD as a COC, no RG was established.
However, to allow for data evaluation, the results of 1,4-dioxane analyses are compared to
the MTCA Method B risk-based cleanup level (carcinogenic) for 1,4-dioxane. This cleanup
level was reduced by Ecology in August 2010 from 4.4 to 0.44 microgram per liter (ug/L).

As previously discussed, the dissolved metals tin, thallium, and mercury were removed from
the Area 8 analyte list by TO 46 FCR-02 (Appendix A) based upon recommendations made
in the Spring 2016 LTM Report for Area 8 (Navy 2017b). Tin, thallium, and mercury had
either not been detected at PQLs well below the RGs for these metals, or were detected at
trace concentrations well below the RGs for many years.
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2. FIELD ACTIVITIES

Groundwater and seep water samples were collected from the groundwater monitoring wells
and the seep identified for sampling during the 2017 LTM event in the MMA SAP (Navy
2017a). Sampling was conducted in accordance with the procedures established in the

MMA SAP sections for Area 8, as amended by TO 46 FCR-02 (Appendix A), and the Navy
Standard Operating Procedures (SOPs) for environmental sampling (NAVFAC Northwest
2015). On June 21, 2017, groundwater samples were collected from groundwater monitoring
wells MWS8-8, MW8-9, MWS8-11, MW8-12, MWS8-14, and MWS8-16 (Figure 1-5) during an
extreme low-tide event and within 6 hours after the low tide. On June 22, 2017, a water
sample was collected from Seep A during low tide (Figure 1-5).

Time-coincident depth to groundwater measurements were taken during low tide on June 21,
2017, between 0932 and 0936 hours in the wells listed above, along with an additional well,
MWS8-15, which was not scheduled for sampling. The low tide in Liberty Bay on June 21, 2017,
was predicted to be -1.2 feet at 0932 hours (www.saltwatertides.com). Depth to groundwater
was measured using an electronic water level indicator with a tape graduated in hundredths of a
foot. Measurements were made from the surveyed top of casing elevation mark on each well.

Immediately prior to sampling, five of the six groundwater monitoring wells were purged with
low-flow technique using a peristaltic pump with dedicated polyethylene tubing. The deeper
well MW8-16 was purged with a submersible pump with dedicated tubing to allow placement
of the pump intake at mid-screen depth (i.e., at approximately 45 feet below the top of the well
casing) in accordance with the MMA SAP (Navy 2017a). The purging rate was maintained at
0.4 liters per minute. During purging, the water-quality parameters potential hydrogen (pH),
specific conductance, turbidity, temperature, salinity, dissolved oxygen, and oxygen-reduction
potential (redox) were measured and recorded every 5 minutes using a Horiba U22 water
quality instrument. When pH, specific conductance, turbidity, and temperature stabilized to
within 10 percent in consecutive measurements, groundwater samples were collected directly
into clean, pre-preserved, laboratory-supplied containers.

The seep sample was collected during low tide on June 22, 2017. Sampling was conducted by
digging a shallow excavation at the seep location. After allowing the water flowing into the
excavation to become clear and recording water-quality parameters (pH, specific
conductance, turbidity, and temperature), seep water was transferred from the excavation to
clean, pre-preserved, laboratory-supplied containers by low-flow sampling techniques using a
peristaltic pump.
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The sample containers were packaged and shipped to ALS Environmental, Kelso,
Washington, in accordance with the MMA SAP for Area 8 (Navy 2017a). Purge water,
disposable polyethylene tubing, and general sampling waste (nitrile gloves, paper towels,
plastic bags, etc.) from the sampling event were the only investigation-derived wastes
generated. The purge water was disposed of by NBK Keyport personnel at Building 1051, as
specified in the SAP. The disposable tubing and general non-hazardous sampling waste were
placed in a designated on-site commercial waste dumpster.

Field forms and chain of custody documentation from the sampling event are included in

Appendix B.

Final parameter measurements recorded immediately before sampling are shown in Table 2-1
below. Historical parameters recorded during sampling events from spring 2007 through
spring 2017 are shown in Table B-1 in Appendix B.

Table 2-1. Field Parameter Measurements for Groundwater and Seep Sampling

Specific Dissolved

Sample Sample Temperature Conductivity Salinity Turbidity Oxygen  Redox
Location Date Time (Celsius) pH (mS/cm) (%) (NTU) (mg/L) (millivolts)
MWS8-8 6/21/2017 1245 18.70 6.92 0.343 0.02 2.1 4.89 131
MW38-9  6/21/2017 1200 16.65 7.08 29.0 1.77 6.1 6.43 137
MWS-11  6/21/2017 1040 17.29 6.80 21.8 1.30 2.0 6.81 223
MWS8-12  6/21/2017 0955 15.50 7.29 4.99 0.27 1.3 7.07 138
MW8-14 6/21/2017 1130 16.08 7.97 36.6 227 2.6 7.44 123
MWS8-16 6/21/2017 1420 18.02 6.96 15.0 0.87 1.7 3.85 -78
SEEP A 6/22/2017 0945 16.50 7.02 28.8 1.77 15.2 6.21 136

Notes:

MW denotes groundwater monitoring well
mg/L — milligrams per liter

mS/cm — milliSiemens per centimeter
NTU — nephelometric turbidity unit

All of the field-measured water-quality parameters stabilized per requirements of the
sampling protocol described in the MMA SAP. All of the parameters were similar to
historical data collected from the same locations (see Appendix B, Table B-1).

Wells MWS-9; -11; -14; and -16 have historically exhibited conductivity and salinity greater
than fresh water but less than the average salinity for Liberty Bay of around 2.9%. This is

indicative that some degree of mixing of seawater and freshwater is occurring in the aquifer,
as is expected in shallow groundwater at locations immediately adjacent to the Puget Sound.
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3. LABORATORY ANALYSIS AND DATA VALIDATION

Analysis of groundwater and seep samples was performed by ALS Environmental, Kelso,
Washington. The samples were analyzed according to EPA Method 8260C for VOCs (18
analytes), EPA Method 8270D SIM for the SVOC 1,4-dioxane (well samples only), and
EPA Methods 200.7 and 200.8 for dissolved metals (nine analytes). Prior to analysis for
dissolved metals by Method 200.8, the laboratory performed a reductive precipitation
preparation using modified Method 1640 to reduce interferences.

The laboratory analytical report and an electronic data deliverable in a format compatible
with Ecology’s Environmental Information Management (EIM) system have been included

on the compact disc attached to this report.

Laboratory Data Consultants, Inc. (Carlsbad, California) performed a Level 3 data validation
using National Functional Guidelines for Inorganic Superfund Methods Data Review (EPA
2017a); National Functional Guidelines for Organic Superfund Methods Data Review (EPA
2017b); and Navy SOPs (NAVFAC Northwest 2015). The data validation reports are
presented in Appendix C. Laboratory analytical results summary forms are included in the
data validation reports. Data validation included a review of holding times, instrument
performance checks, calibrations, laboratory and trip blanks, surrogate recovery, internal
standards, interference check samples, serial dilutions, laboratory control samples, matrix
spike/matrix spike duplicate sets, and field duplicate sets.

The data validation reports (Appendix C) indicate that the reviewed items, with a few
exceptions, met the objectives identified in the MMA SAP (Navy 2017a), as amended by
TO 46 FCR-02 (Appendix A). As discussed in Appendix C, data qualifiers were applied to
sample results on the basis of trace contamination in a laboratory method blank and trip
blank, and a percent difference (%D) value outside of control limits in one calibration
standard. Ten sample results, which consist of nine VOC results and one dissolved metal
result, out of a total of 268 sample results were qualified during validation. Thus, 3.7 percent
of the sample results were qualified during validation, which is a relatively low percentage
for a project of this size and nature. In addition to qualifiers applied during data validation,
the laboratory applied J flags to several sample results that were detected at concentrations
at or greater than the method detection limit but less than the PQL (referred to as a “limit of
quantitation” or LOQ in the laboratory reports).
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As discussed in the applicable data validation reports (Appendix C), no VOCs were detected
in the trip blanks submitted with the field samples, with the following exception: one trip
blank contained toluene (a VOC analyte) at an estimated concentration of 0.35 J pug/L.
Therefore, six groundwater sample results for toluene at concentrations below the PQL were
elevated to the PQL and qualified as not detected (U) during data validation. The trace
detections of toluene in the samples and trip blank were significantly less than the applicable
RGs of 1,000 ug/L (for drinking water) and 49,000 pug/L (for surface water); thus, the trace
contamination and data qualification do not affect data usability.

Field duplicate sets were collected from well MWS8-11 (for VOCs, 1,4-dioxane, and
dissolved metals) and Seep A (for VOCs and dissolved metals) during the 2017 sampling
event. The 55 paired results for the two field duplicate sets indicate data precision was
acceptable, as demonstrated by all relative percent difference (RPD) values for analytes
detected in both members of the field-duplicate set meeting the project goal of less than or
equal to 50 percent, as specified in the MMA SAP (Navy 2017a). Thus, overall precision

was considered acceptable.

In accordance with project specifications, matrix spike and matrix spike duplicate sets were
collected at well MW8-14 (for VOCs, 1,4-dioxane, and dissolved metals) and at Seep A (for
VOC:s and dissolved metals). The percent recoveries for 108 out of 110 spiked analytes were
within QC limits, and all RPDs were within QC limits, as specified in the MMA SAP. For
the sample from Seep A, the percent recoveries for cadmium were outside the control limit;
however, the original sample concentration was greater than four times the amount spiked.
In accordance with data validation guidelines, the associated sample results were not
qualified based on a matrix spike recovery since the recoveries were not indicative of a

problem with data quality.

In conclusion, the majority of the items reviewed during data validation were within project
control limits. In a few cases, data qualifiers were applied due to minor QC issues. The
validated analytical data for the 2017 event, as qualified, are useable for the intended

purposes of the project.
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4. GROUNDWATER FLOW AND ANALYTICAL RESULTS

This section interprets the depth to groundwater data, summarizes the distribution of
contaminants detected in the samples collected in June 2017, and compares the reported
concentrations to the RGs (if established).

4.1 GROUNDWATER FLOW

Table 4-1 summarizes the water table and total well depth measurements, measurement
point elevations, and associated groundwater elevations (hydraulic heads). Groundwater
elevation contours, flow direction, and hydraulic gradient were estimated based on
groundwater elevations (see Figure 1-4). On the basis of the depth to groundwater
measurements performed on June 21, 2017, the shallow groundwater flow direction is
inferred to be from the west-northwest toward the east-southeast. The horizontal hydraulic
gradient varies from approximately 0.025 (2.5 percent) on the northern portion of Area 8 to
approximately 0.015 (1.5 percent) on the southern portion of Area 8, which is consistent
with historical gradients calculated for Area 8 (Navy 2014, 2015b, 2016b, and 2017b).

Table 4-1. June 2017 Groundwater Table Measurements at Area 8

Top of Casing Water Level Screened
Location Elevation Depth to Water Elevation Interval
J1); (feet above msl) (feet btoc) (feet above msl) (feet btoc)
MW8-8 12.50 9.77 2.73 4.5-19.5
MW8-9 11.93 10.16 1.77 5-20
MW8-11 12.40 10.03 2.37 7-17
MW8-12 11.95 9.33 2.62 7-17
MW8-14 12.14 10.74 1.40 5-15
MW8-15" 12.47 10.33 2.14 160.5-165.5
MW8-16" 12.62 11.91 0.71 42.5-47.5

Notes:

VScreened below the water table.

Measurements were conducted on June 21, 2017 between 0932 and 0936 hours. Low tide was -1.2 feet at 0932 hours.
msl — mean sea level

btoc — below top of casing

The direction of shallow groundwater flow at Area 8, which is approximately perpendicular to
the shoreline, is expected for an aquifer discharging to surface water (Figure 1-4). The flow
orientation is similar to the inferred direction of flow in the springs of 2006 through 2016
(Navy 2006, 2007, 2008, 2009, 2010b, 2012a, 2012b, 2014, 2015b, 2016b, and 2017b), but
varies slightly from the direction inferred in 2005, which was toward the east-northeast (Navy

2005). The noted variation was likely the result of tidal influences on the upper aquifer near
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the shoreline that caused apparent short-term hydraulic head variations. Wells MW8-14 and
MWS8-16 are both interpreted to be screened within the shallow aquifer. Hydraulic head
variations in the collocated wells MW8-14, MW8-15, and MW8-16 appear to indicate that
there is a downward gradient in the shallow aquifer between monitoring wells MW8-14 (water
level elevation 1.40 feet above msl) and MWS8-16 (water level elevation 0.71 feet above msl),
but that a confining layer exists between the screened interval of well MW8-16 (42.5-47.5 feet
below top of casing [btoc]; water elevation of 0.71 feet above msl) and the screened interval of
well MWS-15 (160.5-165.5 feet btoc; water elevation of 2.14 feet above msl). This confining
layer, which creates an upward gradient between the shallow and deeper aquifer, reduces the
potential for downward migration of contaminants from the shallow to the deeper aquifer in
this area. The groundwater in the shallow aquifer is known to discharge at Seep A and other
seeps along the beach adjacent to Area 8.

4.2 GROUNDWATER ANALYTICAL RESULTS

Groundwater was sampled from wells MW8-8, MW8-9, MWS8-11, MW8-12, MWS8-14, and
MWS8-16 during spring 2017. Data for selected VOCs from fall 1995 through spring 2017
are summarized in Table 4-2, and are shown on Figure 4-1. Data for 1,4-dioxane for 2007
and 2011 through 2017 are summarized in Table 4-3. Data for selected metals from 1995
through 2017 are summarized in Table 4-4, and are shown on Figure 4-2. Results of selected
VOCs, 1,4-dioxane, and dissolved metals analyses are discussed in the report subsections
following Tables 4-2 through 4-4 and Figures 4-1 and 4-2. VOCs and metals listed in

Table 1-1 but not discussed in this section have either not been detected at or above the
laboratory PQLs, or have been detected only at relatively low levels below RGs since 1995.
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Table 4-2. Summary of Selected VOC Results for Area 8 Groundwater Sampling

Locations, Fall 1995 through Spring 2017

Location Sampling TCE PCE 1,1-DCE cis-1,2-DCE 1,1,1-TCA
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water
Remediation Goals > > ’ 70 200
Surface Water
Remediation Goals 81 8.9 32 B 42,000
MWS8-8 11-95 190 J 49 J 1 2 23
MW8-8 05-96 110 J 34 09 1J 1 11
MW8-8 09-96 190 J 58 J 1 2 19
MW8-8 05-97 68 J 15 1 U 1 3
MW8-8 10-97 78 J 19 06 U 2 9
MW8-8 05-98 63 J 12 1 U 09 J 3
MW8-8 10-98 76 J 30 1 U 1 U 9
MW8-8 05-99 58 J 5 U 5 U 5 U 5 U
MW8-8 11-99 150 2 1 32 10
MW8-8 06-00 120 23 1 ] 4.5 6.6
MW8-8 06-01 84 J 20 1.3 7.3 3.9
MW8-8 06-02 81 J 17 1.1 7.3 3.9
MW8-8 06-03 81 J 12 0.94 6.8 2.7
MW8-8 06-04 80 13 1.1 8.5 29
MW8-8 06-05 64 11 0.7 7.4 2
MW8-8 06-06 68 D 9.2 0.68 7.6 22
MW8-8 06-07 53 D 7.7 0.55 7.5 1.7
MW8-8 05-08 59 8.4 041 J 6.6 1.6
MW8-8 06-09 66 5.6 0.69 9.1 1.6
MW8-8 06-10 58 5.1 0.55 8.4 1.5
MW8-8 07-11 59 6.0 037 J 5.9 1.5
MW8-8 06-12 38 9.7 0.14 ] 2.1 1.1
MW8-8 06-13 24 J 9.0 05 U 046 J 0.6
MW8-8 06-14 32 9.8 05 U 0.83 0.83
MW8-8 06-15 26 8.4 05 U 045 J 0.87
MW8-8 06-16 37 6.9 0.11 J 1.2 0.90
MW8-8 06-17 40 7.1 0.11 J 1.6 0.93
MW38-9 11-95 1,600 J 50 U! 50 U! 27 1 50 U
MW8-9 05-96 800 J 1 U 1 U 28 2
MW8-9 09-96 1,000 J 04 J 1 U 28 2
MW8-9 05-97 1,400 J 03 J 1 U 34 2
MW8-9 10-97 720 J 1 U 1 U 50 U 1
MW8-9 05-98 370 J 1 U 1 U 12 07 J
MW8-9 10-98 610 J 1 U 1 U 34 ] 3
MW8-9 05-99 84 J 1 U 1 U 6 1 U
MW8-9 11-99 500 0.6 05 U 30 14
MW8-9 06-00 170 25 U 25 U 15 1]
MW8-9 06-01 330 J 026 J 024 U 18 J 044 ]
MW8-9 06-02 60 J 023 J 012 U 7.5 0.69
MW8-9 06-03 21 011 U 012 U 1.3 023 J
MW8-9 06-04 25 0.18 J 012 U 1.7 044 ]
MW8-9 06-05 4.1 02 U 02 U 0.2 02 U
MW8-9 06-06 3.9 020 J 05 U 042 J 0.28 J
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Table 4-2.  Summary of Selected VOC Results for Area 8 Groundwater Sampling
Locations, Fall 1995 through Spring 2017 (continued)

Location Sampling TCE PCE 1,1-DCE cis-1,2-DCE 1,1,1-TCA
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 5 5 7 70 200

Remediation Goals

Surface Water

Remediation Goals 81 8.9 3.2 B 42,000
MWS8-9 06-07 1.9 05 U 05 U 027 J 0.15 J
MWS8-9 05-08 1.7 0.16 J 05 U 023 J 0.14 J
MW38-9 06-09 20 0.18 J 02 U 1.3 0.14 ]
MWS8-9 06-10 9.4 0.11 J 05 U 0.69 0.12 J
MW38-9 07-11 12 0.12 J 05 U 0.80 0.11 J
MW38-9 06-12 14 049 J 0.5 UJ 1.2 0.16
MW8-9 06-13 43 J 0.18 J 05 U 2.7 0.13 J
MW8-9 06-14 24 029 J 05 U 1.5 0.12 J
MW8-9 06-15 5.6 0.16 J 05 U 035 J 0.13 J
MW8-9 06-16 027 J 0.10 J 0.50 U 0.070 J 0.15 J
MW8-9 06-17 0.12 J 0.13 J 0.50 U 0.50 U 0.50 U
MWS8-11 11-95 84 J 1 U 4 J 1 U 520 J
MWS8-11 05-96 84 J 1 U 47 J 1 U 460 J
MWS8-11 09-96 83 1 U 31 03 J 470
MWS8-11 05-97 80 J 1 U 42 J 1 U 500 J
MWS8-11 10-97 62 J 1 U 30 J 1 U 300 J
MWS8-11 05-98 61 J 1 U 33 1 U 200 J
MWS8-11 10-98 62 J 1 U 35 J 1 U 220 J
MWS8-11 05-99 27 J 2 U 8 J 2 U 45 ]
MWS8-11 11-99 54 05 U 12 05 U 64
MWS8-11 06-00 41 J 05 U 12 04 J 82 ]
MWS8-11 06-01 62 027 J 15 0.38 J 91 J
MWS8-11 06-02 92 J 0.79 17 046 J 84 ]
MWS8-11 06-03 99 J 0.64 22 049 J 80 J
MWS8-11 06-04 110 0.66 25 0.37 ] 80
MWS8-11 06-05 61 0.5 10 0.2 33
MWS8-11 06-06 99 D 0.68 10 027 J 39
MWS8-11 06-07 46 D 0.81 33 029 J 21
MWS8-11 05-08 53 1.1 2.4 037 J 31
MWS8-11 06-09 67 1.2 1.6 038 J 22
MWS8-11 06-10 80 D 1.4 1.5 0.80 14
MWS8-11 07-11 75 0.79 035 J 0.82 10
MW38-11 06-12 56 D 1.1 0.77 J 0.81 9.7
MWS8-11 06-13 67 1.0 0.56 0.61 6.7
MW38-11 06-14 55 0.90 021 J 045 ] 5.0
MWS8-11 06-15 63 0.77 020 J 0.55 6.3
MWS8-11 06-16 45 0.50 0.10 J 0.38 J 42
MWS-11 06-17 24 044 ] 050 U 026 J 3.0
MWS8-12 11-95 85 J 13 10 1 140 J
MWS8-12 05-96 63 J 5 14 1 U 180 J
MWS8-12 09-96 120 J 23 20 2 250 J
MWS§-12 05-97 63 J 12 6 1 67 J
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Table 4-2.  Summary of Selected VOC Results for Area 8 Groundwater Sampling
Locations, Fall 1995 through Spring 2017 (continued)

Location Sampling TCE PCE 1,1-DCE cis-1,2-DCE 1,1,1-TCA
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 5 5 7 70 200

Remediation Goals

Surface Water

Remediation Goals 81 8.9 3.2 B 42,000
MW8-12 10-97 4 J 8 4 1 41 ]
MW8-12 05-98 46 J 10 2 2 20
MW8-12 10-98 46 J 15 1 U 1 U 22
MW8-12 05-99 25 U 4 1 U 1 U 8
MW8-12 11-99 50 9.7 0.9 2.1 14
MW8-12 06-00 54 16 05 J 3 6.8
MW8-12 06-01 76 14 0.67 4.8 6.5
MWS8-12 06-02 47 14 049 J 4.5 5
MW8-12 06-03 36 9.8 031 J 3.2 3.2
MW8-12 06-04 40 8.5 034 J 3.1 4.1
MW8-12 06-05 34 8.8 03 33 2.8
MW8-12 06-06 31 7.9 028 J 2.5 2.5
MW8-12 06-07 37 6.8 022 1J 3.5 2.0
MW8-12 05-08 28 7.7 0.15 J 24 1.8
MWS8-12 06-09 52 11 0.18 J 34 2.5
MW8-12 06-10 31 6.2 020 J 39 1.5
MW8-12 07-11 31 6.0 0.11 J 3.0 2.1
MW8-12 06-12 31 6.3 05 UJ 1.8 1.6
MW8-12 06-13 23 5.6 05 U 0.5 1.2
MW8-12 06-14 22 5.7 05 U 039 J 1.1
MWS8-12 06-15 17 4.6 05 U 026 J 1.7
MWS8-12 06-16 11 2.9 0.50 U 0.19 J 1.2
MWS8-12 06-17 10 2.8 0.50 U 028 J 0.87
MWS8-14 11-95 1 U 1 U 1 U 1 U 1 U
MWS8-14 05-96 1 U 1 U 1 U 1 U 1 U
MWS8-14 09-96 1 U 1 U 1 U 1 U 1 U
MWS8-14 05-97 1 U 1 U 1 U 1 U 1 U
MWS8-14 10-97 1 U 1 U 1 U 1 U 1 U
MWS8-14 05-98 1 U 1 U 1 U 1 U 1 U
MWS8-14 10-98 1 U 1 U 1 U 1 1 U
MWS8-14 05-99 1 U 1 U 1 U 1 U 1 U
MWS8-14 11-99 05 U 05 U 05 U 3.2 05 U
MWS8-14 06-00 05 U 05 U 05 U 05 U 05 U
MWS8-14 06-01 0.12 U 0.11 U 0.12 U 0.12 U 0.93
MWS8-14 06-02 0.12 U 0.11 U 0.12 U 0.12 U 0.18 J
MWS8-14 06-03 0.12 U 0.11 U 0.12 U 0.12 U 0.12 U
MWS8-14 06-04 0.12 U 0.11 U 0.12 U 0.12 U 012 J
MWS8-14 06-05 02 U 02 U 02 U 02 U 02 U
MWS8-14 06-06 05 U 05 U 05 U 05 U 05 U
MWS8-14 06-07 023 J 05 U 05 U 05 U 05 U
MWS8-14 05-08 05 U 05 U 05 U 05 U 0.11 J
MWS8-14 06-09 05 U 05 U 02 U 05 U 0.10 J
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Table 4-2.  Summary of Selected VOC Results for Area 8 Groundwater Sampling
Locations, Fall 1995 through Spring 2017 (continued)

Location Sampling TCE PCE 1,1-DCE cis-1,2-DCE 1,1,1-TCA
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 5 5 7 70 200

Remediation Goals

Surface Water

Remediation Goals 81 8.9 32 B 42,000
MWS8-14 06-10 05 U 05 U 05 U 05 U 0.18 J
MWS8-14 07-11 05 U 05 U 05 U 05 U 05 U
MWS8-14 06-12 05 U 05 U 0.5 UJ 05 U 05 U
MWS8-14 06-13 0.5 UJ 05 U 05 U 05 U 05 U
MWS8-14 06-14 05 U 05 U 05 U 05 U 05 U
MWS8-14 06-15 05 U 05 U 05 U 05 U 05 U
MWS8-14 06-16 0.50 U 050 U 050 U 0.50 U 0.50 U
MWS8-14 06-17 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
MWS8-16 11-95 58 J 0.6 J 1 U 2 2
MWS8-16 05-96 72 J 08 J 1 U 2 2
MWS8-16 09-96 69 J 08 J 1 U 3 2
MWS8-16 05-97 57 J 08 J 1 U 2 2
MWS8-16 10-97 47 J 0.6 J 1 U 2 2
MWS8-16 05-98 63 J 08 J 1 U 2 1
MWS8-16 10-98 47 J 1 U 1 U 3 1 U
MWS8-16 05-99 40 1 U 1 U 6 2
MWS8-16 11-99 63 0.8 05 U 5.3 1.7
MWS8-16 06-00 51 0.7 0.59 16 1.1
MWS8-16 06-01 74 J 0.84 0.77 21 1.2
MWS8-16 06-02 130 J 0.99 0.67 30 0.83
MWS8-16 06-03 190 J 1.5 0.57 28 0.94
MWS8-16 06-04 120 0.75 0.61 130 049 J
MWS8-16 06-05 350 2.2 0.9 34 0.7
MW8-16 06-06 200 D 1.1 0.64 93 D 033 J
MW8-16 06-07 430 D 1.5 0.68 38 042 J
MW8-16 05-08 380 D 1 0.65 67 D 0.18 J
MW8-16 06-09 140 D 0.64 0.21 14 0.13 J
MW8-16 06-10 79 D 0.64 0.13 J 9.2 0.16 J
MW8-16 07-11 88 0.76 0.10 J 3.6 022 J
MW8-16 06-12 56 D 0.80 0.08 J 2.7 0.18 J
MW8-16 06-13 50 0.79 05 U 0.93 021 J
MW8-16 06-14 50 0.97 05 U 1 0.19 J
MW8-16 06-15 48 0.51 0.09 1J 1.8 0.19 J
MW8-16 06-16 8.1 050 U 0.11 J 28 0.50 U
MWS8-16 06-17 7.2 0.15 J 0.090 J 26 0.50 U
Notes:

Bold indicates detected value is equal to or exceeds the drinking water RG.

Shading indicates detected value is equal to or exceeds the surface water RG.

ng/L — microgram per liter

DCE — dichloroethene TCA — trichloroethane

D — result reported from a diluted analysis TCE — trichloroethene

ID — identification U — not detected at value shown

J — estimated result U! — not detected at value shown and value exceeds remediation goal
PCE — tetrachloroethene VOC — volatile organic compounds
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Table 4-3.  Summary of 1,4-Dioxane Results for Area 8 Groundwater and Seep
Sampling Locations, Spring 2007 through Spring 2017

Location ID Date 1,4-Dioxane (ug/L)
MW8-8 06-07 0.70J
MW8-8 07-11 1.0U!
MW8-8 06-12 0.76 J
MW8-8 06-13 1.0U!
MW8-8 06-14 1.0U!
MW8-8 06-15 0221
MW8-8 06-16 0.41
MW8-8 06-17 1.1
MW8-9 06-07 1.0U!
MW8-9 07-11 1.0U!
MW8-9 06-12 1.0U!
MW8-9 06-13 1.0U!
MW8-9 06-14 1.0U!
MW8-9 06-15 040U
MW8-9 06-16 0251
MWS8-9 06-17 040U
MWS-11 06-07 39
MWS-11 07-11 29
MWS-11 06-12 19
MWS-11 06-13 11
MWS-11 06-14 11
MWS-11 06-15 12
MWS-11 06-16 14
MWS-11 06-17 16
MWS-12 06-07 1.1
MWS-12 07-11 0.187
MWS-12 06-12 0.53J
MWS-12 06-13 1.0U!
MWS§-12 06-14 031171
MWS§-12 06-15 0.53
MWS§-12 06-16 1.1
MWS§-12 06-17 1.1
MWS-14 06-07 1.0U!
MWS-14 07-11 1.0U!
MWS-14 06-12 1.0J
MWS-14 06-13 1.0U!
MWS-14 06-14 1.0U!
MWS-14 06-15 040U
MWS-14 06-16 0.16J1
MWS-14 06-17 040U
MW8-16 06-07 1.0U!
MW8-16 07-11 1.0U!
MWS8-16 06-12 1.0U!
MW8-16 06-13 1.0U!
MW8-16 06-14 1.0U!
MW8-16 06-15 040U
MWS8-16 06-16 022171
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Table 4-3.  Summary of 1,4-Dioxane Results for Area 8 Groundwater and Seep
Sampling Locations, Spring 2007 through Spring 2017 (continued)

Location ID Date 1,4-Dioxane (ug/L)
MWS-16 06-17 040U

Seep A 07-11 1.0U!

Seep B 07-11 1.0 U!

Notes:

There is no remediation goal established for 1,4-dioxane.

Bold indicates detected value is equal to or exceeds the MTCA Method B cleanup level (0.44 pg/L).
ng/L — microgram per liter

U — Not detected at value shown

U' - not detected at value shown and value exceeds MTCA Method B cleanup level

J — Estimated value below reporting limit but above detection
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SCALE IN FEET

Monitoring Report

T T T Seep A
MW8-11 : Date | TCE | PCE | 1.1,-DCE | cis-1,2-DCE | 1,1,1-TCA
Date | TCE | PCE | 1,1,-DCE | cis-1,2-DCE | 1,1,1-TCA TR = - =
11/95 | 84 | 1U 44) 1U 520J o0 72 o3 a1 37 T YT,
05/96 | 84J | 1U 47J 1U 460J w50 3 Tosn » 3 ” :
o6 hea | v 31 03] 270 swoaT s oy 1 s 5 Date | TCE | PCE | 1.1,-DCE | cis-1,2-DCE | 1,1,1-TCA
05/97 | 60J | 1V g2 1 6004 06/03 | 0.36J | 0.26J | 0.12U 0.12U 16 eS| W | u L v
10/97 | 620 | 1U 30J 1U 300J 0604 |49 | 092 = oD e 05/96 | 1Y 1y 1y 1 1
1 234 05/98 | 614 | 1U =3 1 200 |19 06/05| 03 | 03 0.2U 0.20 22 0o/96 | 10 | 1U u L v
10/98 | 62J | 1V S5 1 2200 |8 06/06 | 3.6J | 0.3 15J 2J 12J 0597 | 10| 1U u W u
05/99 | 27J | 2V 8 v 45 | 06/07 | 2.4 | 031J| 042J 0.85 2.8 foe7| W | W u W u
11/99 | 54 | .05U 12 0.5U 64 2 98 05081 7.7 | 055 1 17 55 05/98 | 1U | 1Y 1 i 1
06/00 | 41J | .05U 12 0.4 82J o 0609 | 62 1039 15 o 57 10/98 | 1U | 1U 1 1 1
MWw8-12 06/01| 62 |0.27J 15 0.38J oy |© oor10l 22 Tozo0 | 036 To T8 05/99 | 1U | 1U 1 1 1
Date | TCE | PCE 1,1,-DCE cis-1,2-DCE 1,1,1-TCA 06/02 | 924 0.79 17 0.46J 84J o7 T2 [ o10] 050 5.0 050 11/99 | 0.5U | 0.5U 0.5U 3.2 0.5U
11/95 | 85 [ 13 10 1 140J 06/03 | 99J | 0.64 22 0.49J 80J ezl 13 | 10 0 o 530D 06/00 | 0.5V | 0.5U 0.5V 0.5U 0.5V
05/96 | 63J 5 14 1U 180J 06/04 | 110 | 0.66 25 0.37J 80 06113 | 331 o211 os50U 3 o 06/01]0.12U) 011U | 0.12U 0.12U 0.93
09/96 | 120J | 23 20 2 250J 06/05 | 61 0.5 10 0.2 33 3rd Street 0614 74 | 073 29 0 1 06/02 012U | 0.11U| 0.12U 0.12U 0.18J
05/97 | 63J | 12 6 1 67J 06/06 | 99D | 0.68 10 0.27J 39 06151 25 10300 | o254 3 Y 06/03 | 0.12U] 0.11U) 0.12U 0.12U 0.12U
10/97 | 444 6 4 1 41J 06/07 | 46D | 0.81 3.3 0.29J 21 q 061161 79 | 065 54 082 24 06/0410.12U]0.11U] 0.12U 0.12U 0.12U
05/98 [ 46J | 10 2 2 20 05/08 | 53 1.1 2.4 0.37J 31 061171 6.7 | 0358 26 069 8 06/05 | 0.2U | 0.2 0.2U 0.2U 0.2U
10/98 | 46J | 15 1U 1U 22 06/09 | 67 1.2 16 0.38J 22 06/06 | 0.5U | 0.5U 0.5U 0.5U 0.5U
05/99 | 25U 4 1U 1U 8 06/10 | 80D | 1.4 15 0.80 14 06/07 | 0.23J | 0.5U 0.5U 0.5U 0.5U
1199 | 50 | 9.7 0.9 2.1 14 07111| 75 | 0.79 0.35J 0.82 10 Tanks 05/08 | 0.5U | 0.5U 0.5V 0.5U 0.11J
06/00 | 54 | 16 0.5J 3 6.8 06/12 | 56D | 1.1 0.77J 0.81 9.7 72 8MW-11 06/09 | 0.5V | 0.5V 0.2y 0.5V 0.10J
06/01| 76 14 0.67 1.8 6.5 06/13 | 67 1.0 0.56 0.61 6.7 \O SEEP A 06/10 [ 0.5U | 0.5U 0.5U 0.5U 0.18J
06/02 | 47 14 0.49J 15 5 06/14 | 55 | 0.90 0.21J 0.45J 5.0 07/11| 0.5U | 0.5U 0.5U 0.5U 0.5U
06/03| 36 | 98 | 031J 32 32 0615| 63 | 0.77 | 0.20J 0.55 63 MW8-15 06/12| 05U | 05U | 05U 0.5U 0.5U
06/04 | 40 | 8.5 0.34J 3.1 1.4 06/16 | 47 | 053 0.11J 0.38J 44 06/13 ]0.50UJ] 0.50U |  0.50U 0.50U 0.50U
06/05| 34 | 88 0.3 3.3 2.8 06/17 | 24 |0.44J| 0.50U 0.26J 3.0 —, L 8MW-12 MW8-14 06/14 | 0.50U [ 0.50U| 0.50U 0.50U 0.50U
06/06 | 31 7.9 0.28J 25 25 L || L_, 06/15 | 0.50U | 0.50U 0.50U 0.50U 0.50U
06/07 37 6.8 0.22J 35 2.0 MWS8-16 06/16 | 0.50U | 0.50U 0.50U 0.50U 0.50U
05/08 | 28 7.7 0.15J 24 18 1019 06/17 | 0.50U [ 0.50U| 0.50U 0.50U 0.50U
06/09 | 52 | 11 0.18J 34 25 82 MwW8-8 Legend
06/10 | 31 | 6.2 0.2J 3.9 15
0711 31 | 6.0 0.11J 3.0 2.1 Units in g/l
06/12| 31 | 6.3 0.5UJ 1.8 16 Port Orchard Bay
06/13 | 23 5.6 0.50U 0.50 1.2 Results in red exceed the drinking water
— | 0614 | 22 | 5.7 0.50U 0.39J 11 W8-9 SEEP B remediation goal.
06/15| 17 | 46 0.50U 0.26J 17
06/16 | 11 2.9 0-50Y 0.19) 12 Highlighted results exceed the surface
[ [oen17] 10 [ 28 0.50U 0.28J 0.87 o
water remediation goal.
MW8-8 MW8-9 MW8-16
Date | TCE | PCE | 1,1,-DCE | cis-1,2-DCE | 1,1,1-TCA Date | TCE | PCE | 1,1,-DCE | cis-1,2-DCE | 1,1,1-TCA Date | TCE | PCE | 1,1,-DCE | cis-1,2-DCE | 1,1,1-TCA MW8-0 % Monitoring Well Sampled
11/95 | 1904 | 49J 1 2 23 11/95 [1600J | 50U 50U 27, 50U 11/95 | 58J | 0.6J 1U 2 2
05/96 | 1104 | 34 0.9J 1 11 05/96 | 800 | 1U 1U 28 2 4th Street 05/96 | 72J | 0.8 1U 2 2 MW8-15 @ Monitoring Well Not Sampled
09/96 | 190J | 58J 1 2 19| ] 09/ [10004] 0.4J 1U 28 2 09/96 | 69J | 0.8 1U 3 2 ) )
05/97 | 68J | 15 10 1 3 05/97 [1400J| 0.3J 10 34J 2 05/97 | 57J | 0.8J 10 2 2 SEEP A ( Seep Sampling Location
10/97 | 784 | 10 0.6U 2 9 10/97 | 7200 | 1U 1U 50U 1 \ 10/97 | 474 | 0.6 1U 2 2 —__— Low-tide Waterline
05/98 | 63J | 12 1U 0.9J 3 05/98 | 3704 | 1U 1U 12 0.7 05/98 | 63J | 0.8 1U 2 1
10/98 | 750 | 30 1U 10 9 10/98 | 610J | 1U 1U 340 3 Seep B 10/98 | 474 | 1U 10 3 10 I:I Former Building Location
05/99 | 580 | 5U 50 50 50 05/99 | 84J | 1U 1U 6 1U Date | TCE | PCE | 1,1,-DCE | cis-1,2-DCE | 1,1,1-TCA 05/99 | 40 | 1U 1U 6 2
11/99 [ 150 | 2 1 32 10 11/99 | 500 | 0.6 0.5U 30 1.4 05/96 | 14 | 1U 1U 0.7J 1 11/99 | 63 | 0.8 0.5U 53 17 J The result is an estimated concentration
06/00 | 120 | 23 1J 45 6.6 06/00 | 170 | 2.5U 250 15 1J 06/00 | 22 | 0.5U 0.5U 0.5U 0.3J 06/00| 51 | 0.7 0.59 16 1.1
06/01 | 84 | 20 13 73 39 06/01 | 330J | 0260 | 0.24U 18 0.44J 06/01| 31 |0.43J| 04120 0.44J 0.26 06/01| 74J | 084 | 077 21 12 NS Not Sampled
06/02 | 81 | 17 1.1 73 3.9 06/02 | 60J |023J| o0.120 75 0.69 06/02| 54 |0.12J| o0.12u 0.52 0.15J 06/02 | 130 | 0.99 0.67 30 0.83 U The compound was not detected at or
06/03 | 81 | 12 0.94 6.8 27 06/03| 21 |011u| o0.120 1.3 0.23J 06/03| 19 [014J| 0120 0.2J 0.12U 06/03 | 1904 | 15 0.57 28 0.94 above the stated limit
06/04| 80 | 13 1.1 85 29 06/04| 25 |0.18J| o0.120 17 0.44) 06/04 | 064 |039J| 0120 0.23J 0.87 06/04 | 120 | 0.75 0.61 130 0.49J
06/05| 64 | 11 07 74 2 06/05| 4.1 | 0.2U 0.2U 0.2 020 |—lo605] 03 | 04 0.2U 0.2U 03 06/05 | 350 | 2.2 0.9 34 0.7 uJ The compound was not detected at or
06/06 | 68D | 9.2 0.68 76 22 06/06 | 3.9 | 0.2J 0.5U 0.42J 0.28 06/06 | 0.48J [ 022 | 05U 0.18 0.12J 06/06 | 200D | 1.1 0.64 93D 0.33J above the stated limit, which is an
06/07 | 53D | 7.7 0.55 75 17 06/07 | 1.9 | 0.5U 0.5U 0.27J 0.15J 06/07 | 0.14J | 0.5U 0.5U 0.5U 0.5U 06/07 | 430D | 15 0.68 38 0.42J estimated value
05/08| 59 | 8.4 0.41J 6.6 1.6 05/08 | 17 |0.16J| 05U 0.23J 0.14J 05/08 | 0.414 [ 0.17J | 05U 0.12J 0.10J 05/08 | 380D | 1 0.65 67D 0.18
06/09| 66 | 5.6 0.69 9.1 16 |~ [oo09] 20 Jotas] o2u 1.3 0.14J 06/09 | 0.400 [ 0.18J | 020 0.5U 0.16J 06/09 | 140D | 0.64 0.21 14 0.13J Remediation Goal
06/10 | 58 | 5. 0.55 8.4 15 06/10 | 9.4 | 0.11 0.5U 0.69 0.12J 06/10 | 57 |0.18J| 05U 0.51 0.09J 06/10 | 79D | 0.64 | 0.13J 92 0.16J vocC —
07M1| 59 | 6.0 0.37J 5.9 15 07/11| 12 |0412J| 05U 0.80 0.11J 07/11| 13 |0412J| 05U 0.095 05U 07/11] 88D | 0.76 | 0.10J 36 0.22J Surface Water | Drinking Water
06112 | 38 | 9.7 0.14J 2.1 1.1 06112 | 14 |049J| 05U 1.2 0.16J 06/12| NS | NS NS NS NS 06/12 | 56D | 0.80 0.08 2.7 0.18J TCE 81 5
06/13 | 24J | 9.0 0.50U 0.46J 0.60 06/13 | 43J |0.18J| 0.50U 2.7 0.13J 06/13| NS | NS NS NS NS 06/13| 50 | 0.79 | 0.50U 0.93 0.21J PCE 8.9 5
06/14 | 32 | 9.8 0.50U 0.83 0.83 06/14 | 24 |029J| 050U 15 0.12J 06/14 | NS | NS NS NS NS 06/14 | 50 | 0.97 | 050U 1.0 0.19J 1,1-DCE 32 7
06/15| 26 | 8.4 0.50U 0.45J 0.87 06/15| 5.6 |0.16J| 0.50U 0.35J 0.13J 06/15| NS | NS NS NS NS 06/15| 48 | 051 | 0.090J 1.8 0.19J Cis-1,2-DCE " 70
06/16 | 37 | 6.9 0.11J 1.2 0.90 06/16 | 0.27J [ 0.10J | 0.50U 0.070J 0.15J 06/16 | NS | NS NS NS NS 06/16 | 8.1 |0.50U| 0.11J 28 0.50U 111-TCA 42,000 200
06/17 | 40 | 7. 0.11J 1.6 0.93 06/17 | 0.12J [ 0.13J | 0.50U 0.50U 0.50U 0617 | NS | NS NS NS NS 06117 | 7.2 | 0.15J| 0.090J 26 0.50U
m NBK Keyport, 2017 Figure 4-1
0 30 60 U.S. NAVY Area 8 Long-Term SEALASKA Distribution of Selected VOCs in Groundwater
‘

and Seep Water
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Table 4-4.  Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through

Spring 2017

Location Sampling Arsenic  Cadmium Chromium Cr(VI)Y  Copper Lead Mercury Nickel Silver Thallium Zinc

1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/Ly (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 0.05% 5 507 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 507 50 2.5 5.8 0.025 7.9 1.2 1.6 77
MW8-8 11-95% 1 U 1 U 436 390 4.8 1.5 0.1 U' 12.8 3 U 2 U! 18
MWS-8 05-96 14 J 1 U 384 380 4 U! 1 U 02 U 15 U! 4 U! 1.2 J 12 U
MW8-8 09-96 1 U! 1 U 330 320 9 U 1 U 02 U' 11 U 8 U! 1 U 17.6 J
MWS-8 05-97 2 U! 1 U 319 350 2 U 1 U 0.2 U! 5 U 4 U! 1 U 8§ U
MW38-8 10-97 0.5 U! 1 U 372 NT 23] 1] 0.1 U' 11 U 1.8 J 1.8 U! 6.8 J
MW8-8 10-98 1.8 U! 02 U 322 NT 0.6 U 2] 0.1 U' 13 U 1 U 1.2 U 7.7 U
MW8-8 05-99 1.7 U! 1.2°J 184 NT 0.73 J 22 0.1 U' 35 ] 22 U 1 U 8.6 U
MW8-8 11-99 5 U! 4 U 154 NT 10 U! 2 02 U' 20 U 10 U! 5 U 10 U
MW8-8 06-00 02 J 1.33 95.7 102 J 0.46 J 0.03 0.1 U' 321 J 0.907 0.01 U 3.1
MW8-8 06-01 0.3 UJ 0.58 71.4 NT 029 J 0.04 U 0.0022 1.5 0.62 0.005 U 2 U
MW38-8 06-02 0.13 J 0.827 J 191 NT 0.4 0.147 UJ 0.1 U! 1.45 0.468 J 0.006 J 0.8
MW38-8 06-03 043 J 0.15 84.1 J NT 0.49 0.04 0.1 U! 0.76 1 0.17 0.005 J 0.7
MW38-8 06-04 0.32 0.201 111 NT 0.45 0.009 0.04 U' 0.79 0.489 0.003 U 1.45
MW38-8 06-05 0.44 1.2 88.3 NT 0.42 0.1 U 0.1 U' 28 0.265 0.01 U 0.99
MW38-8 06-06 0.27 B 0.334 88.6 NT 0.369 0.021 U 0.2 U! 061 ] 0.284 0.02 U 1.02
MW38-8 06-07 0.26 J 0.12 81.9 NT 5.1 0.24 0.2 U' 0.69 0.19 0.02 U 1.0
MW38-8 05-08 0.21 B 0.124 96 NT 0.496 0.054 U 0.2 U! 1.08 0.182 0.005 B 0.77
MW38-8 06-09 021 J 0.432 43.8 NT 0.437 0.020 U 0.2 U! 1.05 0.746 J 0.009 J 1.43
MW38-8 06-10 0.85 0.114 55.6 NT 0.77 0.008 UJ 002 J 0.72 0.292 0.02 U 0.87
MW38-8 07-11 0.91 0.036 UJ 118 NT 0.55 0.020 UJ 0.20 U' 0.40 0.198 0.02 U 048 J
MW38-8 06-12 0.7 0.022 59.6 NT 0.51 0.107 0.20 U! 0.68 0.200 0.013 J 0.5
MW38-8 06-13 0.648 0.008 J 52.3 NT 0.33 0.020 U 0.20 U' 0.34 0.211 0.020 U 037 7
MW8-8 06-14 0.56 0.015 J 66.7 NT 039 1] 0.050 0.00230 0.33 0.336 0.020 U 038 J
MW38-8 06-15 0.61 0.040 UJ  83.2 NT 1.05 0.122 0.00361 0.28 0.327 1 0.020 UJ 1.69
MW8-8 06-16 0.8 0.082 53.6 NT 0.30 0.147 0.00264 0.30 0.496 0.020 UJ 2.1
MW8-8 07-17 0.33J 0.057 70.2 NT 0.32 0.008 J NT 0.41 0.466 NT 0.54
MW8-9 11-95% 3 1 U 17.1 10 3.6 10 U! 0.1 U 9 U! 3 U 10 U! 20.4
MW8-9 05-96 2.6 J 1 6 U 380 4 U 1 U 02 U' 15 U 4 U 10 U 12 U
MWS-9 09-96 34 J 3517 13.4 10 9 U! 2 U 02 U' 11 U g8 U! 10 U! 12 U
MW8-9 05-97 3.2 1 U 85 J 10 U 2 U 1 U 0.2 U! 5 U 4 U 134 8 U
MW8-9 10-97 14 J 1.17J 15.7 NT 1 U 05 U 0.35 11 U! 1 U 1.8 U! 109 J
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Table 4-4.

Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through
Spring 2017 (continued)

Final
June 5, 2018

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury? Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 0.05% 5 50" 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77
MWS-9 04-98 NT 5U 10 NT NT NT NT NT NT NT NT
MW8-9 10-98 54 J 1.2°] 7.9 NT 0.6 U 0.51 J 0.13 J 382 J 2] 6 7.7 U
MWS-9 05-99 2J 11 10.1 NT 07 U 2] 0.11J 16.3 J 2.7 7 10 U 8.6 U
MWS-9 11-99 5 U 14 8 NT 10 U! 2 U 02 U 20 U' 10 U! 5 U! 10 U
MWS-9 06-00 0.8 J 1.05 9.8 16 J 0.95 J 0.97 0.1 U' 857 1] 3.7 0.01 U 8.6
MWS-9 06-01 05 J 1.13 9.7 NT 0.78 J 0.04 U 0.0036 4.2 1.61 0.005 J 3 U
MWS-9 06-02 043 J 0.651 J 6.43 NT 0.9 0.049 UJ 0.1 U' 4097 1.44 ] 0.003 J 32
MWS-9 06-03 0.58 J 0.98 6.9 NT 1.38 0.23 0.1 1J 4.85 ] 1.66 0.015 J 4.9
MWS-9 06-04 0.42 0.509 7.09 NT 0.73 0.515 0.05 U' 3.1 1.3 0.003 U 1.57
MWS-9 06-05 0.43 0.904 6.8 NT 0.75 0.1 U 0.1 U! 3.5 0.68 0.01 U 2.17
MWS-9 06-06 0.49 B 0.454 6.87 NT 0.652 0.02 U 02 U' 2571 0.863 0.02 U 1.01
MWS-9 06-07 052 J 0.30 6.10 NT 8.1 0.35 02 U' 230 0.48 0.02 U 1.30
MWS-9 05-08 0.69 0.363 6.38 NT 0.654 0.026 U 02 U' 225 0.421 0.004 B 0.82
MWS-9 06-09 0.63 J 0.590 4.85 NT 0.659 0.020 U 02 U 1.55 0.263 J 0.020 U 0.59
MWS-9 06-10 0.73 0.174 4.28 NT 0.739 0.018 UJ 0.20 U! 1.20 0.312 0.006 UJ 4.57
MWS-9 07-11 0.63 0.343 7.46 NT 0.739 0.014 J 0.20 U! 1.74 0.497 0.020 UJ 0.65
MWS-9 06-12 0.61 0.286 6.09 NT 0.581 0.015 J 0.20 U! 1.48 0.430 0.020 UJ 0.60
MWS-9 06-13 0.67 0.238 5.41 NT 0.561 0.009 J 0.20 U! 1.28 0.245 0.020 UJ 048 J
MWS-9 06-14 0.66 0.231 6.3 NT 0.564 0.18 0.00439 1.38 0.36 0.020 UJ 0.7
MW8-9 06-15 0.67 J 0.438 6.32 NT 1.980 0.090 0.00300 1.87 0.488 0.020 U 2.5
MWS-9 06-16 0.56 0.523 7.81 NT 0.990 12.0 0.00374 1.54 0.668 0.020 U 6.58
MW8-9 07-17 049 J 0.284 5.00 NT 0.57 0.016 J NT 1.51 0.439 NT 0.67
MW38-11 11-95¢ 2 299 887 950 15.7 10 U! 0.22 52.5 5.6 2 U 212
MWS-11 05-96 5.6 J 444 614 800 189 J 1 U 02 U' 395 ] 4 U 1 U 248
MWS-11 09-96 24 J 264 626 730 143 ] 2 U 02 U' 423 g8 U! 10 U! 168
MWS-11 05-97 2.1 210 441 610 12.4 1 U 02 U' 305 7 10 U! 161
MWS8-11 10-97 0.66 J 278 377 NT 11.7 ] 05 U 0.32 40 44 7] 9 U! 178
MWS-11 10-98 21 J 126 459 NT 9] 05 U 0.17 J 162 J 227 1.2 U! 50.9
MWS-11 05-99 2.6 J 33.5 198 NT 53] 1 U 0.1 U! 4.6 J 227 1 U 23.7
MWS8-11 11-99 5 U 205 201 NT 10 U! 2 U 02 U! 20U 10 U! 5 U 89 U!
MWS-11 06-00 0.8 J 106 221 227 J 444 ] 0.16 0.1 U! 10.2 J 2.09 0.04 109
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Contract No. N44255-14-D-9011

LTM/OM / Task Order 46

Table 4-4.  Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through
Spring 2017 (continued)

el-¥

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury? Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 0.05% 5 50" 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77
MWS-11 06-01 0.7 J 129 429 NT 495 ] 0.062 0.0071 13 2.29 0.038 110
MWS-11 06-02 052 J 420 J 608 NT 49 0.047 UJ 0.1 U' 946 387 1 0.04 J 221
MWS-11 06-03 0.61 J 353 308 J NT 5.15 0.02 U 0.1 U' 953 ] 5.87 0.041 134
MWS-11 06-04 0.57 357 290 NT 5.29 0.036 0.08 U' 31.9 6.45 0.053 157
MWS-11 06-05 1.9 266 230 NT 4.63 0.1 U 0.1 U' 244 6 0.05 91
MWS-11 06-06 0.61 338 157 NT 3.48 0.066 U 02 U' 258 ] 6.17 0.0405 135
MWS-11 06-07 053 J 231 150 NT 3.60 0.094 02 U' 193 4.70 0.038 81.0
MWS-11 05-08 0.82 154 191 NT 3.44 0.055 U 02 U' 15.1 3.5 0.025 58.1
MWS-11 06-09 094 J 115 163 NT 3.10 0.020 U 02 U' 11.1 245 7 0.024 49.1
MWS-11 06-10 0.87 213 157 NT 3.09 0.011 J 0.02 J 194 5.860 0.034 UJ 85.7
MWS-11 07-11 0.68 166 165 NT 3.00 0.023 020 U' 16.0 3.550 0.025 68.0
MWS-11 06-12 0.70 152 153 NT 2.810 0.020 U 020 U' 114 3.220 0.026 UJ 68.4
MWS-11 06-13 0.86 85.1 187 NT 2.610 0.014 J 020 U' 9.77 2.770 0.022 UJ 44.0
MWS-11 06-14 0.93 106 166 NT 2.76 0.05 0.00973 12.1 2.60 0.033 UJ 43.0
MWS-11 06-15 0.87 J 127 182 NT 3.520 0.047 0.0102 13.8 3.11 0.026 52.4
MWS-11 06-16 0.74 131 145 NT 5.75 8.020 0.0114 19.1 421 0.029 85.0
MWS-11 06-17 0.91 135 140 NT 2.62 0.017 J NT 14.6 2.70 NT 48
MW8-12 11-95¢ 5.1 28.6 1790 1500 32.9 11.7 0.19 34.6 3 U 2 U 31.3
MWS-12 05-96 36 J 46.1 852 380 4 U! 1 U 02 U' 179 ] 4 U 1 U 29.7
MWS8-12 09-96 1.9 J 53.8 1740 1800 9 U 1 U 02 U' 493 8 U! 1 U 30.3
MWS§-12 05-97 2 U 565 1280 1400 64.4 20 U! 02 U' 673 4 U 1 U 727
MWS§-12 10-97 1.8 J 158 1030 NT 155 05 U 0.12 J 423 2] 1.8 U! 344
MWS§-12 10-98 1.8 U! 8.5 1090 NT 4] 05 U 0.15 J 89 J 1.2 ] 1.2 U 7.7 U
MWS§-12 05-99 1.7 U! 45.7 815 NT 19.9 3.2 01 U 70 22 U 1 48.9
MWS§-12 06-00 0.2 J 20 163 216 J 5.65 ] 0.75 0.1 U' 268 ] 0.88 0.01 U 24.9
MWS-12 06-01 03 J 20.7 193 NT 6.14 J 1.2 0.0022 22 1.24 0.013 J 25.3
MWS-12 06-02 038 J 442 ] 238 NT 4.1 0.121 UJ 0.1 U' 3.19 0.267 J 0.006 J 1.9
MWS-12 06-03 032 J 7.84 107 J NT 2.78 0.15 0.1 U' 4367 0.47 0.013 J 2.3
MWS-12 06-04 0.48 3.48 147 NT 5.21 0.111 0.05 U' 2.67 0.202 0.007 1.76
MWS-12 06-05 1.3 2.04 114 NT 3.7 0.219 0.1 U 3 0.22 0.01 U 5.97
MWS§-12 06-06 0.28 B 2.71 113 NT 2.67 0.048 U 02 U' 199 7] 0.279 0.02 U 4.17
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Area 8, OU 2, NBK Keyport
Contract No. N44255-14-D-9011
LTM/OM / Task Order 46

Table 4-4.

Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through

Spring 2017 (continued)

Final
June 5, 2018

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury? Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 0.05% 5 50" 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77
MWS§-12 06-07 047 J 0.31 101 NT 2.60 0.054 02 U' 092 0.037 0.02 U 0.67
MWS§-12 05-08 0.53 0.431 100 NT 2.18 0.036 U 02 U' 1.07 0.057 0.004 B 0.25 B
MWS§-12 06-09 0.68 J 0.109 80.8 NT 1.65 0.018 J 02 U' 057 0.016 J 0.006 J 0.15 J
MWS§-12 06-10 035 J 0.433 74.8 NT 2.48 0.264 J 0.02 J 093 0.050 0.006 UJ 0.39 J
MWS§-12 07-11 0.46 J 0.194 137 NT 2.22 0.048 020 U' 0.66 0.027 UJ 0.020 UJ 0.20 J
MWS§-12 06-12 0.50 0.128 105 NT 1.760 0.026 020 U!' 0.55 0.019 J 0.034 J 0.50 UJ
MWS§-12 06-13 4.63 0.063 89.4 NT 1.53 0.032 020 U' 042 0.008 J 0.020 U 043 ]
MWS§-12 06-14 2.2 0.096 97.2 NT 2.70] 0.064 0.00142 0.33 0.020 UJ 0.020 U 0.35]
MWS§-12 06-15 2.3 0.082 118 NT 2.11 0.425 0.00328 0.58 0.020 UJ 0.020 UJ 0.58
MWS§-12 06-16 0.30 J 0.797 87.69 NT 2.29 0.057 UJ 0.00367 1.11 0.141 0.020 U 1.63
MWS§-12 06-17 045 J 0.352 72.9 NT 1.45 0.039 NT 0.79 0.045 NT 033 1]
MWS-14 11-959 5.1 22.4 U! 208 90 152 203 0.52 100 3 U 20 U! 241
MW38-14 05-96 33 1J 10.9 6 U 11 6.7 J 1 U 02 U 15 U! 4 U 10 U 29.9
MWS-14 09-96 31 J 19.9 19.2 20 9 U! 2 U 02 U! 11 U! 8.6 J 10 U! 12 U
MW38-14 05-97 3.1 9.8 9] 10 2 U 1.2 02 U 5U 7.3 10 U! 92 1]
MWS-14 10-97 1J 13.2 17.7 NT 1 U 1 U 0.48 11 U 2] 1.8 U! 9.8 J
MWS-14 10-98 10.8 16.9 19.9 NT 0.6 U 05 U 0.17 J 49 ] 1.6 J 6 7.7 U
MWS-14 05-99 22 J 10.5 10.1 NT 07 U 14171 0.1 U! 371 22 U! 10 U 8.6 U
MWS-14 11-99 5 U 13 7 NT 10 U! 2 U 02 U! 20 U' 10 U' 5 U! 10 U
MWS-14 06-00 2J 13.8 14.4 58.8 1.22 ] 0.61 0.1 U' 3.711] 0.564 0.01 U 3.2
MWS-14 06-01 14 J 13.2 31.5 NT 1.16 J 1.01 0.001 2.5 0.32 0.008 J 30
MWS-14 06-02 153 J 149 J 15.8 NT 1.7 0.741 UJ 0.1 U' 463 0.44 ] 0.007 J 4
MWS-14 06-03 2.08 J 14.6 16.2 J NT 1.53 0.74 0.1 U' 47117] 0.38 0.006 J 2.6
MWS-14 06-04 1.63 13.5 22.2 NT 1.37 0.885 0.06 U' 5.61 0.351 0.007 2.6
MWS-14 06-05 2 12.5 17.8 NT 1.65 1.1 0.1 U' 69 0.46 0.01 U 2.92
MWS-14 06-06 1.66 11.1 14.9 NT 1.13 0.682 02 U' 51717 0.358 0.02 U 2.25
MWS-14 06-07 15 J 9.8 154 NT 2.90 0.99 02 U' 550 0.33 0.02 U 2.60
MWS-14 05-08 1.91 8.33 21 NT 1.38 0.817 02 U' 521 0.24 0.012 B 2.2
MWS-14 06-09 1.78 J 8.91 18.2 NT 1.76 1.18 02 U' 508 0.259 J 0.005 J 2.58
MWS-14 06-10 1.91 10.4 28.3 NT 1.42 1.57 ] 0.02 U' 489 0.383 0.011 UJ 2.23
MWS-14 07-11 1.75 8.65 15.1 NT 1.87 1.06 020 U' 542 0.285 0.020 UJ 2.38
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Table 4-4.

Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through

Spring 2017 (continued)

Final
June 5, 2018

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury? Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 0.05% 5 50" 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77
MWS-14 06-12 1.67 7.90 19.8 NT 1.290 0.880 020 U' 442 0.223 0.039 J 2.10
MWS-14 06-13 1.56 8.520 23.9 NT 1.290 1.070 020 U!' 425 0.237 0.020 UJ 2.01
MWS-14 06-14 1.60 7.60 15.76 NT 1.91 1.17 0.00202 4.35 0.25 0.020 UJ 2.6
MWS-14 06-15 1.61 J 9.04 17.94 NT 1.760 1.710 0.00197 5.19 0.286 0.011 J 3.1
MWS-14 06-16 1.35 6.94 14.78 NT 1.83 1.960 0.00125 4.64 0.232 0.008 J 4.42
MWS-14 06-17 1.47 591 12.4 NT 1.39 0.984 NT 4.37 0.210 NT 2.41
MWS8-15 11-959 1 U 1 U 5U 10 U 1 U 1 U 0.1 U 3 U 2 U 39.9
MWS-15 11-95 1 U 1 U 5 U 1 U 1 U 9.3 3 U 2 U 35.6
MWS-16 11-959 2.3 5 U 5 U 10 U 1.2 1 U 0.16 3 U 2 U 7]
MW38-16 05-96 3.6 J 1 U 6 U 11 U 4 U! 1.3 171 02 U 15 U! 4 U 1.1 J 149 1]
MW38-16 09-96 29 J 1 U 7 U 10 U 9 U 1 U 02 U 11 U 8 U! 1 U 12 U
MWS-16 05-97 2.3 1 U 2 U 10 U 2 U 1 U 02 U 5U 4 U 1 U 8 U
MW38-16 10-97 14 J 1 U 56 J NT 1 U 1 U 0.1 U 11 U 1 U 1.8 U! 727
MWS-16 10-98 1.8 U! 02 U 0.99 J NT 0.6 U 0.5 U 0.1 U 1.3 U 1 U 1.2 U! 7.7 U
MW38-16 05-99 1.7 U! 0.26 J 0.7 U NT 0.7 U 3.4 0.11 J 41 ] 22 U! 1 U 8.6 U
MWS-16 11-99 5 U! 4 U 5 U NT 10 U! 2 U 02 U 20 U' 10 U' 5 U! 10 U
MWS-16 06-00 1.14 J 0.16 0.17 U 4 U 02 1J 0.05 0.1 U' 1.027J 0.02 U 0.03 U 4
MWS-16 06-01 15 J 0.21 0.45 NT 0.04 U 0.0003 J 1.4 0.07 U 0.005 U 36.5
MWS-16 06-02 1.82 J 0.065 J 0.04 U NT 0.2 0.011 UJ 0.1 U' 2.9 0.001 J 0.002 UJ 1.7
MWS-16 06-03 237 J 0.42 1 U NT 0.1 U 0.1 U 0.1 U' 934 7] 0.04 U 0.02 U 23]
MWS-16 06-04 2.75 0.055 0.04 U NT 0.38 0.011 0.04 U' 3.76 0.005 U 0.001 U 1.07
MWS-16 06-05 3 2 U 5U NT 2 2 U 0.1 U! 10 U' 3 U! 1 U 6 U
MWS-16 06-06 2.44 0.186 02 U NT 0.043 B 0.02 U 02 U' 361 1] 0.028 0.02 U 1.15
MWS-16 06-07 23 J 0.098 1.00 NT 0.77 0.075 02 U' 2.70 0.02 U 0.02 U 1.00
MWS-16 05-08 3.61 0.125 0.41 NT 0.043 B 0.044 U 02 U' 0.64 0.01 B 0.002 U 0.36 B
MWS-16 06-09 3.50 J 0.013 J 0.10 J NT 0.156 0.020 U 02 U' 042 0.004 J 0.02 U 0.10 J
MWS-16 06-10 1.52 0.022 UJ 0.06 J NT 0.071 UJ 0.009 UJ 0.02 U' 1.00 0.005 J 0.007 UJ 0.21 J
MWS-16 07-11 3.9 0.059 0.29 NT 0.72 0.020 UJ 020 U' 0.60 0.020 UJ 0.02 U 041 ]
MWS-16 06-12 2.04 0.027 0.33 NT 0.295 0.009 J 020 U' 0.35 0.015 J 0.020 UJ 0.50 UJ
MWS-16 06-13 4.19 0.037 2.49 NT 0.50 0.042 020 U' 0.68 0.053 0.020 U 1.25
MWS-16 06-14 3.9 0.013 J 1.11 NT 1.06 J 0.054 0.00289 0.31 0.022 UJ 0.020 U 0.84
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Table 4-4.  Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Fall 1995 through
Spring 2017 (continued)

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury? Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

Drinking Water 0.05" 5 50% 80 590 15 2 100 48 11 4,800

Remediation Goals

Surface Water 3 s/

Remediation Goals 0.14 8 50 50 2.5 5.8 0.025 7.9 1.2 1.6 77

MWS-16 06-15 2.6 0.022 0.42 NT 0.66 0.046 0.00218 0.26 0.020 UJ 0.020 UJ 0.99

MWS-16 06-16 2.14 0.074 0.20 UJ NT 0.100 UJ 0.020 UJ 0.00034 B 1.93 0.020 UJ 0.007 J 0.76

MWS-16 06-17 2.17 0.006 J 1.01 NT 0.10 UJ 0.016 J NT 4.45 0.008 J NT 0.50 J

Notes:

1/ Cr(VI) concentrations are for the total fraction only.

2/ Analytical method for dissolved mercury changed to EPA Method 1631E (low-level dissolved mercury) in June 2014.
¥ The background concentration of arsenic in groundwater at the site is 12 pg/L.

#Value is for total chromium. Cr(VI) value is 80 pg/L.

¥ The RG of 50 pg/L is for Cr(VI). There is no RG established for total dissolved chromium.

% Total fraction was collected for this date and analyzed. Concentrations shown are total concentrations.
All concentrations are dissolved (except where noted above) and in pg/L.

Bold indicates detected value is equal to or exceeds the drinking water RG.

Shading indicates detected value is equal to or exceeds the surface water RG.

ng/L — microgram per liter or parts per billion (ppb)

Cr(VI) — hexavalent chromium

B — detected at a concentration greater than the method detection limit but less than the reporting limit
J — estimated result below reporting limit but above detection

U — not detected at value shown

U! — not detected at value shown and value exceeds remediation goal

NT — not tested
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MW8-11 l— Seep A
? - Date Cadmium | Chromium Mwe-14
Date Cadmium | Chromium 05/96 267 183 Date Cadmium | Chromium
11/95 299 887 05/96 33.9 159 11/95 22.4U 208
05/96 444 614 06/00 014 06 05/96 10.9 6U
09/96 264 626 06/01 232 5.6 09/96 19.9 19.2
05/97 210 441 06/02 2.57 0,440 05/97 9.8 9
10/97 278 377 = 06/03 38.4 76 © 10/97 13.2 17.7
2 . [ce]
1 10/98 126 :59 5 j 06/04 38.0 255 - 10/98 16.9 19.9
05/99 33.5 % o @ 06105 o8 n ] 05/99 105 101
11/99 205 201 & 5 g8 06106 i 358 | 8 11/99 13 7
[T
234 22; g‘: :gg ::; o 06/07 19.4 72 |& 06/00 s 14.4
85 (0] 05/08 7.96 06 |T 06/01 13.2 315
06/02 420 608 0609 257 106 06/02 14.9J 158
06/03 353 3084 0810 660 287 06/03 14.6 16.2J
MW8-12 — 06/04 & 250 0711 1.08 359 06/04 13.5 222
Date | Cadmium | Chromium 06/05 266 250 s 06112 154 752 06/05 12,5 17.8
11/95 28.6 1790 06/06 S35 15T 3rd Street 0613 0.848 432 06/06 111 14.9
05/96 46.1 852 06/07 231 150 0614 2.90 730 06/07 9.8 15.4
09/96 53.8 1740 05/08 1 191 0615 0729 137 05/08 8.33 21
05/97 565 1280 ] 06/09 Ui 163 0616 105 332 06/09 8.91 18.2
10/97 158 1030 06/10 215 157 0617 105 6.14 06/10 104 283
10198 T 50 07/11 166 165 Tanks 07/11 8.65 15.1
05/99 45.7 815 0612 152 153 79 MW 11 SEEP A 06/12 7.90 19.8
06/00 20 163 06/13 251 157 06/13 8.520 23.9
06/01 207 193 06/14 106 166 DD \O 06/14 7.60 15.76
06/02 4.42] 238 06/15 127, 162 MW8-15 06/15 9.04 17.94
06/03 7.84 107J 06/16 151 25 06/16 6.94 14.78
06/04 348 147 0617 i 120 [_\ H l 8MW-12 06/17 5.91 124
06/05 2.04 114 I l MW8-14
06/06 2.71 113 MWS8-16
06/07 0.31 101 1019
05/08 0.431 100 MW8-8 Legend
06/09 0.109 80.8 82
06/10 0.433 74.8 Units in ,u:g/l—
07/11 0.194 137
12 1 . L
gzgz 2062 s:i SEEP B Results in red exceed the drinking water
- . W8-9 MWS8-16 remediation goal.
06/14 0.096 97.2
Date Cadmium | Chromium
06/15 0.082 118 —
\ 0516 0797 5769 11/95 5U 5U H|gthI|ghted (;gstylts excleed the surface
T 0352 =5 S 05/96 U 50 water remediation goal.
> : 09/96 1U 7U
MW8-8 Date Cadmium | Chromium 05/97 U 2U MW8-9 & Monitoring Well Sampled
Date Cadmium | Chromium 11/95 1U 171 10/97 1U 5.6J .
11/95 U 236 05/96 1 50 4th Street 10098 020 0.95) MwW8-15 @ Monitoring Well Not Sampled
05/96 1U 384 09/96 3.5J 13.4 05/99 0.28J 0.7U . .
09/96 1U 330 \ 05/97 1U 8.5J Port Orchard Bay 11/99 4U 50 SEEPA  Seep Sampling Location
05/97 U 319 10/97 1.1 15.7 06/00 0.16 0.17U —_— Low-tide Waterline
10/97 1U 372 4/98 50 100 Seep B 06/01 021 045
10/98 0.2U 322 10/98 1.2 7.9J Date Cadmium | Chromium 06/02 0.065J 0.04U I:I Former Building Location
05/99 1.2J 184 05/99 1J 10.1 05/96 1 6U 06/03 042 00 _ _ )
11799 U 154 11/99 14 8 05/96 U 65U 06/04 0.055 004U J The result is an estimated concentration
06/00 1.33 95.7 06/00 1.05 9.8 06/00 0.82 6.4 06/05 20 50 NS Not Sampled
06/01 0.58 71.4 06/01 113 97 06/01 1.52 44 06/06 0.186 020
06/02 0.827J 191 06/02 0.651 6.43 06/02 2.23J 3.62 06/07 0.098 100 U The compound was not detected at or
06/03 0.15 84.1J 06/03 0.98 6.9 06/03 418 2.9J 05/08 0.125 041 above the stated limit
06/04 0.201 111 06/04 0.509 7.09 06/04 8.33 15.9 06/09 0.013J 0.10J
06/05 1.2 88.3 06/05 0.904 6.8 06/05 2.06 6.52 06/10 0.022UJ 0.06J uJ The compound was not detected at or
06/06 0.334 88.6 06/06 0.454 6.87 06/06 21 3.33 071 0.059 020 abtc')ve :hg stellted limit, which is an
estimated value
06/07 0.12 81.9 06/07 0.3 6.1 06/07 11 2.7 06112 0.027 033
05/08 0.124 96 05/08 0.363 6.38 05/08 1.26 3.28 06113 0.037 249
06/09 0.422 43.8 — 06/09 0.590 4.85 06/09 0616 3.19 06114 0.013J 11
06/10 0.114 55.6 06/10 0.174 4.28 06/10 0.928 3.70 0615 0.022 042
0711 0.036UJ 118 07/11 0.343 7.46 0711 1.05 353 0616 0,074 0.200J
06/12 0.022 59.6 06/12 0.286 6.09 06/12 NS NS 06/17 0.006J 1.01 Remediation Goal
06/13 0.008 52.3 06/13 0.238 5.41 06/13 NS NS Metal —
06/14 0.015J 66.7 06/14 0231 63 06/14 NS NS Surface Water | Drinking Water
06/15 0.040UJ 83.2 06/15 0438 6.32 06/15 NS NS Cadmium 8 5
06/16 0.082 53.6 06/16 0523 7.81 06/16 NS NS Chromium 50 50
06/17 0.057 70.2 06/17 0.284 5.00 06/17 NS NS
ﬁ) NBK Keyport, 2017 Figure 4-2
0 30 60 U.S. NAVY Area 8 Long-Term SEALASKA Distribution of Selected Metals in Groundwater
! ‘ Monitoring Report
SCATE N FEET g ~ep and Seep Water
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4.2.1 Volatile Organic Compounds in Groundwater

The VOCs detected in groundwater samples collected in June 2017 are summarized and
discussed in the following subsections. The ROD indicates that contaminant concentrations
in groundwater will be compared to: (1) drinking water RGs to determine if the IC
prohibiting groundwater use for drinking water can be discontinued; and (2) surface water
RGs to determine if contaminants in Area 8 groundwater have the potential to adversely
impact the marine environment adjacent to Area 8 (Navy, EPA, and Ecology 1994).
Therefore, contaminant concentrations detected in Area 8 groundwater samples were
evaluated by comparing to both the drinking water and surface water RGs. Table 4-5

presents the VOC results from the June 2017 sampling event.

Table 4-5.  Summary of Selected VOC Results for Area 8 Groundwater Sampling
Locations, Spring 2017

Sampling TCE PCE 1,1-DCE cis-1,2-DCE  1,1,1-TCA
Location ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water
Remediagtion Goals > > 7 70 200
Surface Water
Remediation Goals 81 8.9 32 B 42,000
MWS-8 06-17 40 7.1 0.11 J 1.6 0.93
MWS8-9 06-17 0.12 J 013 J 050 U 050 U 050 U
MWS8-11 06-17 24 041 J 050 U 0.26 J 3.0
MWS8-11 (field duplicate) 06-17 24 044 J 050 UJ 026 J 3.0
MW8-12 06-17 10 2.8 0.50 U 0.28 J 0.87
MW8-14 06-17 0.50 U 050 U 050 U 0.50 U 0.50 U
MW8-16 06-17 7.2 0.15 J 0.090 J 26 0.50 U

Notes:

Bold indicates detected value is equal to or exceeds the drinking water RG.
Shading indicates detected value is equal to or exceeds the surface water RG.
pg/L — microgram per liter

DCE - dichloroethene

D — result reported from a diluted analysis

ID — identification

J — estimated result below reporting limit but above detection

PCE — tetrachloroethene

TCA — trichloroethane

TCE — trichloroethene

U — not detected at value shown

VOC — volatile organic compounds
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4.2.1.1 Trichloroethene

The drinking water RG for trichloroethene (TCE) is 5 pg/L and the surface water RG is

81 nug/L. No TCE concentrations exceeded the surface water RG. The highest concentration
of TCE in groundwater at the site was 40 pg/L detected in well MW8-8, which exceeds the
drinking water RG. TCE was also detected above the drinking water RG in wells MW8-11,
MW8-12, and MW8-16 (refer to Table 4-5).

TCE was not detected at or above the PQL of 0.50 pg/L in well MW8-14, which is located
closest to the shoreline.

4.2.1.2 Tetrachloroethene

The drinking water RG for tetrachloroethene (PCE) is 5 ug/L and the surface water RG is
8.9 ug/L. PCE was detected above the drinking water RG only in well MW8-8, but below
both RGs in wells MW8-9, MWS8-11, MWS8-12, and MW8-16 (refer to Table 4-5). PCE was
not detected at or above the PQL of 0.50 pg/L in well MW8-14.

4.2.1.3 1,1-Dichloroethene

The drinking water RG for 1,1-DCE is 7 pg/L and the surface water RG is 3.2 pg/L. The
only detections of 1,1-DCE were below both RGs in wells MW8-8 and MW8-16 (refer to
Table 4-5). The VOC 1,1-DCE was not detected at or exceeding the PQL of 0.50 pg/L in
well MW8-14.

4.2.1.4 cis-1,2-Dichloroethene

The drinking water RG for cis-1,2-DCE is 70 pg/L and there is no surface water RG. This
VOC was detected below the drinking water RG in wells MW8-8, MW8-11, MW8-12, and
MWS-16 (refer to Table 4-5). It was not detected at or exceeding the PQL of 0.50 pg/L in
wells MW8-9 or MW§-14.

4.2.1.5 1,1,1-Trichloroethane

The drinking water RG for 1,1,1-trichloroethane (TCA) is 200 pg/L and the surface water
RG is 42,000 pg/L. VOC 1,1,1-TCA was detected at concentrations less than both the RGs
in wells MW8-8, MW8-11, and MWS8-12 (refer to Table 4-5). VOC 1,1,1-TCA was not
detected at or above the PQL of 0.50 pg/L in wells MW8-9, MW8-14, and MW8-16.
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4.2.1.6 Other Detected VOCs: Chloroform, 1,1-Dichloroethane, Toluene,
Trans-1,2-Dichloroethene, Total Xylenes, and 1,1,2-Trichloroethane

The drinking water RGs for chloroform, 1,1-dichloroethane (DCA), toluene, trans-1,2-DCE,
and total xylenes are 7.2 pg/L, 800 pg/L, 1,000 pg/L, 100 ug/L, and 10,000 ug/L,
respectively. The surface water RGs for chloroform, 1,1-DCA, toluene, trans-1,2-DCE, and
total xylenes are 470 pg/L, none established, 49,000 pg/L, 33,000 pg/L, and none
established, respectively. Three of these five VOCs were detected in one or more wells
during the June 2017 sampling event, all at trace levels and less than their respective RGs,
where established. Specific results are presented in Table 4-6. One other VOC,
1,1,2-trichloroethane, was detected at an estimated concentration of 0.19 pg/L in MWS8-8,
far less than the drinking water and surface water RGs of 5 pg/L and 42 pg/L, respectively,
and was not detected in any of the other wells.

Table 4-6. Summary of Other VOC Results for Area 8 Groundwater Sampling
Locations, Spring 2017

Total

Sampling  Chloroform 1,1-DCA Toluene  trans-1,2-DCE Xylenes
Location ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water
Remediation Goals 7.2 800 1,000 100 10,000
Surface Water
Remediation Goals 470 NE 49,000 33,000 NE
MWS-8 06-17 0.62 0.50 U 0.50 U 3.0 050 U
MWS-9 06-17 050 U 0.50 U 0.50 U 0.50 U 050 U
MW38-11 06-17 0.23 J 0.10 J 0.50 U 0.11 J 050 U
MWS8-11 (field duplicate) 06-17 0.23 J 0.10 J 0.50 U 0.14 J 050 U
MW8-12 06-17 0.74 0.50 U 0.50 U 0.78 050 U
MWS-14 06-17 050 U 0.50 U 050 U 0.50 U 0.50 U
MWS-16 06-17 0.14 J 0.080 J 0.50 U 0.19 J 0.50 U
Notes:
Bold indicates detected value is equal to or exceeds the drinking water RG.
Shading indicates detected value is equal to or exceeds the surface water RG.
ng/L — microgram per liter
DCA — dichloroethane
DCE — dichloroethene TCA — trichloroethane
D — result reported from a diluted analysis TCE — trichloroethene
ID — identification U — not detected at value shown
J — estimated result U! — not detected at value shown and value exceeds remediation goal
PCE — tetrachloroethene VOC — volatile organic compounds
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4.2.2 1,4-Dioxane in Groundwater

Sampling in Area 8 for 1,4-dioxane was first conducted at the request of Ecology in June
2007, and based on the results of this initial sampling was conducted again in summer 2011,
and spring 2012 through 2017. As specified in the MMA SAP (Navy 2017a), sampling of
the Area 8 groundwater monitoring wells for 1,4-dioxane is conducted annually. There is no
RG established for 1,4-dioxane. For data evaluation, concentrations are compared to the
MTCA Method B cleanup level (carcinogenic) of 0.44 pg/L. During the June 2017 sampling
event, 1,4-dioxane was detected above the MTCA Method B cleanup level in wells MW8-8,
MW8-11, and MW8-12 (refer to Table 4-3). It was not detected at a PQL of 0.40 in wells
MWS8-9, MWS-14, and MWS-16.

4.2.3 Dissolved Metals in Groundwater

The dissolved metals detected in groundwater samples collected during the June 2017
sampling event are discussed in the following subsections. Again, concentrations of metals
detected in Area 8 groundwater samples were evaluated by comparison to both the drinking
water and surface water RGs. Table 4-7 presents the dissolved metals results from the June
2017 sampling event.

4.2.3.1 Dissolved Arsenic

The drinking water RG for arsenic is 0.05 pg/L and the surface water RG is 0.14 pg/L.
Dissolved arsenic exceeded both the drinking water and surface water RGs in all six
groundwater wells (refer to Table 4-7). However, the concentrations detected were well
below the background value of 12 pg/L for arsenic in groundwater at Area 8, as determined
during the remedial investigation (Navy 1993e).

4.2.3.2 Dissolved Cadmium

The drinking water RG for cadmium is 5 pg/L and the surface water RG is 8 pg/L. Dissolved
cadmium was detected at concentrations exceeding both RGs in well MW8-11 at 135 pg/L,
but only the drinking water RG in MW8-14 at 5.91 pg/L. Dissolved cadmium was detected
below both RGs in wells MW8-8, MWE8-9, MWE8-12, and MWS8-16 (refer to Table 4-7).

4.2.3.3 Dissolved Chromium

The drinking water RG for total chromium is 50 pg/L and the surface water RG for
chromium VI is also 50 pg/L (most stringent). Dissolved chromium was detected above both
RGs in wells MW8-8, MW8-11, and MW8-12, but below both RGs in wells MW8-9 and
MWS8-14, and MWS8-16 (refer to Table 4-7).
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4.2.3.4 Dissolved Copper

The drinking water RG for copper is 590 ug/L and the surface water RG is 2.5 pg/L.
Dissolved copper was detected above the surface water RG, but less than the drinking water
RG, in well MWS8-11. It was also detected below both RGs in wells MW8-8, MW8§-9,
MW38-12 and MW8-14. Dissolved copper was not detected at an estimated PQL of

0.10 pg/L in MW8-16 (refer to Table 4-7).

4.2.3.5 Dissolved Lead
The drinking water RG for lead is 15 pg/L and the surface water RG is 5.8 pg/L. Dissolved

lead was detected at concentrations below both RGs in all six of the wells (refer to
Table 4-7).

4.2.3.6 Dissolved Nickel

The drinking water RG for nickel is 100 pg/L and the surface water RG is 7.9 pg/L. Dissolved
nickel was detected above the surface water RG, but below the drinking water RG in well
MWS8-11, and below both RGs in the five remaining wells sampled (refer to Table 4-7).

4.2.3.7 Dissolved Silver

The drinking water RG for silver is 48 pg/L and the surface water RG is 1.2 pg/L. Dissolved
silver was detected above the surface water RG, but below the drinking water RG, in well
MWS8-11. Dissolved silver was detected below both RGs in wells MWE8-8, MW8-9, MWS§-12,
MW8-14, and MW8-16 (refer to Table 4-7).

4.2.3.8 Dissolved Zinc
The drinking water RG for zinc is 4,800 ng/L and the surface water RG is 77 pg/L.

Dissolved zinc was detected well below both RGs in all six of the sampled wells (refer to
Table 4-7).

4.2.3.9 Dissolved Barium

The drinking water RG for barium is 1,000 pg/L. No surface water RG has been developed
for barium. Dissolved barium was not detected at concentrations exceeding its RGs in any of
the six wells sampled during June 2017. The maximum dissolved barium concentration
detected was 144 pg/L in MW8-16 (Appendix C). Barium levels have ranged from a
maximum of 62.5 pg/L to 197 ng/L over the past decade. Thus, barium has not been
detected at Area 8 at concentrations significantly above its background concentration (130
pg/L) or approaching the drinking water remediation goal for barium of 1,000 pug/L (there is
no surface water remediation goal for barium).
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Table 4-7.  Summary of Selected Dissolved Metals Results for Area 8 Groundwater Sampling Locations, Spring 2017

Location Sampling Arsenic  Cadmium Chromium Cr(VI)"  Copper Lead Mercury Nickel Silver Thallium Zinc
1D Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)” (ng/L) (ng/L) (ng/L) (ng/L)

Drinking Water 0.05" 5 50" 80 590 15 2 100 48 1.1 4,800

Remediation Goals

Surface Water

Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77

MWS-8 06-17 033 J 0.057 70.2 NT 0.32 0.008 J NT 0.41 0.466 NT 0.54

MW8-9 06-17 0.49 J 0.284 5.00 NT 0.57 0.016 J NT 1.51 0.439 NT 0.67

MW8-11 06-17 0.90 134 136 NT 2.62 0.017 J NT 14.6 2.70 NT 47

MW8-11 06-17 0.91 135 140 NT 2.61 0.015 J NT 14.3 2.69 NT 48

(field duplicate)

MW38-12 06-17 045 J 0.352 72.9 NT 1.45 0.039 NT 0.79 0.045 NT 0.33 ]

MW38-14 06-17 1.47 5.91 12.4 NT 1.39 0.984 NT 4.37 0.210 NT 2.41

MW38-16 06-17 2.17 0.006 J 1.01 NT 0.10 UJ 0.016 J NT 4.45 0.008 J NT 0.50 J

Notes:

YCr(VI) concentrations are for the total fraction only.

? Analytical method for dissolved mercury changed to EPA Method 1631E (low-level dissolved mercury) in June 2014.
¥The background concentration of arsenic in groundwater at the site is 12 pg/L.

#Value is for total chromium. Cr(VI) value is 80 pg/L.

3The RG of 50 pg/L is for Cr(VI). There is no RG established for total dissolved chromium.
All concentrations are dissolved (except where noted above) and in pg/L.
Bold indicates detected value is equal to or exceeds the drinking water RG.

Shading indicates detected value is equal to or exceeds the surface water RG.
ng/L — microgram per liter or parts per billion (ppb)

Cr(VI) — hexavalent chromium
J — estimated result below reporting limit but above detection
U — not detected at value shown

U' — not detected at value shown and value exceeds remediation goal

NT — not tested
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4.3 SEEP WATER ANALYTICAL RESULTS

Water from Seep A in Area 8 on the western shoreline of Port Orchard Bay was sampled in
June 2017. The location of Seep A is shown on Figures 1-4, 1-5, 4-1, and 4-2. Seep sample
results were compared to surface water RGs for data evaluation to determine if Area 8
groundwater is adversely impacting the adjacent marine environment.

4.3.1 Volatile Organic Compounds in Seep Water

In June 2017 at Seep A, TCE was detected at 6.7 pg/L which is below the surface water RG
of 81 ng/L (Table 4-8). PCE was detected at a concentration of 0.58 pg/L, below the surface
water RG of 8.9 pg/L. The VOC 1,1-DCE was detected in Seep A at a concentration of

2.6 pg/L, below the surface water RG of 3.2 pg/L. The VOC cis-1,2-DCE was detected at
0.69 ng/L in Seep A. No surface water RG has been established for cis-1,2-DCE; however,
the detected concentration does not exceed the drinking water RG for cis-1,2-DCE of 70
pug/L. The VOC 1,1,1-TCA was detected below the surface water RG of 42,000 pg/L in
Seep A at a concentration of 18 pug/L. Chloroform and trans-1,2-DCE were detected well
below their respective surface water RGs of 470 pg/L and 33,000 pg/L in Seep A at
concentrations of 0.76 pg/L and 0.11 J pg/L (estimated concentration), respectively

(Appendix C). The VOC 1,1-DCA was detected in Seep A at 1.3 ug/L (Appendix C). Although
no surface water RG has been established for 1,1-DCA, the concentration detected does not
exceed the drinking water RG of 800 pug/L. Total xylene concentrations were not detected in
Seep A at the PQL of 0.50 pg/L. No surface water RG has been established for total xylenes.
No other VOCs were detected in Seep A above their respective PQLs.
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Table 4-8.  Summary of Selected VOC Results for Area 8 Seep Sampling Locations, Fall
1995 through Spring 2017

Location Sampling TCE PCE 1,1-DCE cis-1,2-DCE 1,1,1-TCA
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Drinking Water 5 5 7 70 200

Remediation Goals

Surface Water

Remediation Goals 81 8.9 3.2 B 42,000
Seep A 05-96 68 J 3 16 7 88 J
Seep A 06-00 7.4 03 J 3.1 3.7 19
Seep A 06-01 3 031 J 1.4 1.3 11
Seep A 06-02 1.2 0.11 U 1 0.68 9.5
Seep A 06-03 036 J 0.26 J 0.12 U 0.12 U 1.6
Seep A 06-04 49 0.92 13 9.9 77
Seep A 06-05 0.3 0.3 02 U 02 U 2.2
Seep A 06-06 36 J 0.30 J 1.5 J 20 J 12 ]
Seep A 06-07 2.4 031 J 0.42 0.85 2.8
Seep A 05-08 7.7 0.55 1.1 1.7 5.5
Seep A 06-09 6.4 039 J 1.5 1.9 5.7
Seep A 06-10 4.4 029 J 036 J 1.6 1.8
Seep A 07-11 1.4 0.10 J 05 U 0.09 J 05 U
Seep A 06-12 13 1.0 11 J 1.9 53 JD
Seep A 06-13 33 J 026 J 05 U 1.3 1.0
Seep A 06-14 7.4 0.73 2.9 1.0 21
Seep A 06-15 2.5 030 J 025 J 1.3 3.6
Seep A 06-16 79 0.65 5.4 0.82 44 ]
Seep A 06-17 6.7 0.58 2.6 0.69 18
Seep B 05-96 14 1 U 1 U 0.7 J 1
Seep B 06-00 2.2 05 U 05 U 05 U 03 J
Seep B 06-01 3.1 0.13 J 0.12 U 044 ] 026 J
Seep B 06-02 54 0.12 J 0.12 U 0.52 015 J
Seep B 06-03 1.9 0.14 J 012 U 02 J 0.12 U
Seep B 06-04 0.64 039 J 0.12 U 023 J 0.87
Seep B 06-05 0.3 0.4 02 U 02 U 0.3
Seep B 06-06 048 J 022 J 05 U 0.18 J 012 J
Seep B 06-07 0.14 J 05 U 05 U 05 U 05 U
Seep B 05-08 041 J 0.17 J 05 U 012 J 01 J
Seep B 06-09 040 J 0.18 J 02 U 05 U 0.16 J
Seep B 06-10 5.7 0.18 J 05 U 0.51 0.09 J
Seep B 07-11 1.3 012 J 05 U 0.09 J 05 U
Notes:

Shading indicates detected value is equal to or exceeds surface water RG.

ng/L — microgram per liter

DCE - dichloroethene TCA — trichloroethane

D — result reported from a diluted analysis TCE - trichloroethene

ID — identification U — not detected at value shown

J — estimated result U! — not detected at value shown and value exceeds remediation goal
PCE — tetrachloroethene VOC — volatile organic compounds
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4.3.2 Dissolved Metals in Seep Water

Dissolved arsenic was detected at a concentration of 0.93 pug/L in Seep A, above the surface
water RG of 0.14 pg/L (refer to Table 4-9). However, this concentration is less than the
Area 8 background concentration for arsenic in groundwater of 12 pg/L established during
the remedial investigation (Navy 1993e).

Dissolved cadmium was detected at a concentration of 10.5 pg/L in Seep A, above the
surface water RG of 8 ug/L.

Dissolved chromium was detected at 6.14 pg/L in Seep A, well below the surface water RG
of 50 pg/L. Dissolved chromium in samples collected from Area 8 seeps has not exceeded
the surface water RG since 1996.

Dissolved copper was detected at 0.42 pg/L in Seep A, below the surface water RG of
2.5 ng/L. Dissolved copper in samples collected from Area 8 seeps has not exceeded the
surface water RG since 1996.

Dissolved lead was detected at 0.034 pg/L in Seep A, below the surface water RG of 5.8
ug/L. Dissolved lead in samples collected from Area 8 seeps has not exceeded the surface
water RG since 1996 (refer to Table 4-9).

Dissolved nickel was detected in Seep A at 6.78 pg/L, below the surface water RG of 7.9
ug/L. Dissolved nickel in samples collected from Area 8 seeps has not exceeded the surface
water RG since 1996 (refer to Table 4-9).

Dissolved silver was detected in Seep A at a concentration of 0.039 pug/L below the surface
water RG of 1.2 ug/L. Dissolved silver in samples collected from Area 8 seeps has never
exceeded the surface water RG since sampling began in 1996 (refer to Table 4-9).

Dissolved zinc was detected in Seep A at 0.87 pg/L, below the surface water RG of 77 pg/L.
Dissolved zinc in samples collected from Area 8 seeps has never exceeded the surface water
RG since sampling began in 1996 (refer to Table 4-9).

Dissolved barium was detected in Seep A at a concentration of 43.6 pg/L (Appendix C). No
surface water RG exists for barium. The concentration detected did not exceed the drinking
water RG for barium of 1,000 pg/L.
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Table 4-9.

Final
June 5, 2018

Summary of Selected Dissolved Metals Results for Area 8 Seep Sampling Locations, Fall 1995 through Spring 2017

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury?” Nickel Silver Thallium Zinc
ID Date (pg/L) (pg/L) (pg/L) (ng/L) (ng/L) (ng/L) (pg/L) (pg/L) (ng/L) (pg/L) (pg/L)
Drinking Water 0.05% 5 50" 80 590 15 2 100 48 1.1 4,800
Remediation Goals
Surface Water
Remediation Goals 0.14% 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77
Seep A 05-96% 1.8 J 46.7 183 240 7.8 J 1 U 0.2 U! 15 U 4 U 10 U 12 U
Seep A 05-96 1.3 171 33.9 159 5117 1 U 02 U! 15 U 4 U 10 U! 12 U
Seep A 06-00 24 ] 0.14 0.6 450 0.27 1.3 171 5.59 ] 1.14 J 0.02 0.8
Seep A 06-01 09 J 23.2 5.6 NT 1] 0.06 0.0034 1 0.1 0.022 7.6 ]
Seep A 06-02 1.95 J 2.57 044 U NT 0.8 0.054 UJ 0.1 U' 095 0.011 UJ 0.003 J 1.3
Seep A 06-03 1.33 J 38.4 7.6 1 NT 0.93 0.08 0.1 U 1.26 J 0.09 0.015 J 1
Seep A 06-04 0.66 88.9 45.5 NT 1.08 0.032 0.06 U' 429 0.031 0.015 0.83
Seep A 06-05 1.7 50.3 11 NT 1.13 0.1 U 0.1 U 2 0.032 U 0.014 1.83
Seep A 06-06 1.21 14.4 3.58 NT 0.814 0.08 U 02 U 1.74 ] 0.162 0.02 U 1.40
Seep A 06-07 1.00 J 19.4 7.2 NT 1.20 0.063 02 U 1.50 0.02 U 0.02 U 1.50
Seep A 05-08 2.48 7.96 10.6 NT 0.867 0.092 U 02 U! 1.77 0.037 0.01 B 1.44
Seep A 06-09 1.50 J 2.57 5.0 NT 0.383 0.028 02 U! 1.18 0.013 J 0.003 J 1.00
Seep A 06-10 1.66 6.60 4.87 NT 0.517 0.042 UJ 0.02 U! 1.94 0.030 0.007 UJ 2.58
Seep A 07-11 1.19 1.08 3.59 NT 0.651 0.036 0.20 U! 1.58 0.020 UJ 0.020 UJ 0.60
Seep A 06-12 0.98 154 7.52 NT 0.468 0.047 020 U' 299 0.107 0.026 UJ 1.21
Seep A 06-13 1.27 0.848 4.32 NT 0.435 0.016 J 0.20 U! 1.03 UJ 0.009 J 0.020 UJ 0.68
Seep A 06-14 1.10 2.90 7.30 NT 0.511 0.03 0.00162 1.97 0.020 UJ 0.020 UJ 0.8
Seep A 06-15 0.99 J 0.729 1.37 NT 0.380 0.047 0.00506 1.05 0.011 J 0.006 J 2.3
Seep A 06-16 0.89 10.5 3.22 NT 0.372 0.053 UJ 0.00134 6.83 0.057 0.008 J 0.62
Seep A 06-17 0.93 10.5 6.14 NT 0.42 0.034 NT 6.78 0.039 NT 0.87
Seep B 05-96 3] 1 6 U 10 245 ] 1 U 02 U! 15 U 4 U 1 U 12 U
Seep B 05-96 46 J 1 6 U NT 85 J 1 U 02 U 15 U 4 U 10 U 12 U
Seep B 06-00 251 0.82 6.4 17.5 0.77 022 ] 0.88 J 0.297 J 0.02 1.4
Seep B 06-01 14 1] 1.52 4.4 NT 09 1J 0.06 0.0009 J 1 0.1 U 0.011 J 34 U
Seep B 06-02 13171 2.23 3.62 NT 0.9 0.009 UJ 0.1 U! 1.95 0.049 J 0.011 J 1.9
Seep B 06-03 1.6 J 4.18 291 NT 0.76 0.02 U 0.1 U' 314 ] 0.04 0.013 J 1.3
Seep B 06-04 1.02 8.33 15.9 NT 0.71 0.27 0.06 U' 431 0.097 0.017 0.97
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Table 4-9.  Summary of Selected Dissolved Metals Results for Area 8 Seep Sampling Locations, Fall 1995 through Spring 2017
(continued)

Location Sampling  Arsenic Cadmium Chromium Cr(VI)Y  Copper Lead Mercury?” Nickel Silver Thallium Zinc
ID Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

Drinking Water 0.05% 5 50 80 590 15 2 100 48 1.1 4,800

Remediation Goals

Surface Water

Remediation Goals 0.14Y 8 50% 50 2.5 5.8 0.025 7.9 1.2 1.6 77

Seep B 06-05 1.43 2.06 6.52 NT 0.89 0.1 U 0.1 U' 2.77 0.035 0.01 U 1.12

Seep B 06-06 1.32 2.1 3.33 NT 0.602 0.022 02 U' 2647 0.085 0.02 U 1.01

Seep B 06-07 1.10 J 1.1 2.7 NT 0.60 0.058 02 U' 1.80 0.02 U 0.02 U 0.96

Seep B 05-08 2.27 1.26 3.28 NT 0.668 0.18 U 02 U' 2.11 0.051 0.019 B 1.39

Seep B 06-09 1.26 1 0.616 3.19 NT 0.618 0.058 02 U' 1.10 0.009 J 0.004 J 0.73

Seep B 06-10 1.40 0.928 3.70 NT 0.646 0.015 UJ 0.02 U' 1.46 0.202 0.009 UJ 2.31

Seep B 07-11 1.17 1.05 3.53 NT 0.690 0.025 020 U' 1.61 0.024 UJ 0.018 J 0.68

Notes:

YCr(VI) concentrations are for the total fraction only.

? Analytical method for dissolved mercury changed to EPA Method 1631E (low-level dissolved mercury) in June 2014.

¥The background concentration of arsenic in groundwater at the site is 12 ug/L.
#Value is for total chromium. Cr(VI) value is 80 pg/L.

3The RG of 50 pg/L is for Cr(VI). There is no RG established for total dissolved chromium.

9Total fraction was collected for this date and analyzed. Concentrations shown are total concentrations.

All concentrations are dissolved (except where noted above) and in pg/L.
Shading indicates detected value is equal to or exceeds the surface water RG.
ng/L — microgram per liter or parts per billion (ppb)

Cr(VI) — hexavalent chromium

J — estimated result below reporting limit but above detection

U — not detected at value shown

U' — not detected at value shown and value exceeds remediation goal

NT — not tested
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S. DATA TRENDS

Monitoring trends for VOCs, 1,4-dioxane, and dissolved metals in groundwater are
presented and discussed in this section.

5.1 VOLATILE ORGANIC COMPOUND TRENDS

Graphs showing trends in VOC concentrations over the last 10 years (2007 through 2017)
for groundwater are included in Appendix D. Graphs are presented as Figures D-1 through
D-6, and D-1a through D-6a for sampling locations where chemicals have historically been
detected (MWS8-8, MW8-9, MWS8-11, MW8-12, MWS8-16, and Seep A). For each of these
locations, chemical concentrations of particular interest, specifically TCE, PCE, and cis-1,2-
DCE on Figures D-1 through D-6, and 1,1-DCE and 1,1,1-TCA on Figures D-1a through D-
6a are graphically presented. Drinking water RGs are shown on the groundwater monitoring
well graphs and surface water RGs are shown on the seep water graphs.

No VOC trend analysis graph was developed for MW8-14 because target VOCs have not
been detected consistently or have been detected at only low concentrations, below RGs.

Analysis of concentrations trends from the past 10 years (2007 to 2017, inclusive) indicates
that target VOC concentrations are generally declining; exceptions and RG exceedances are
summarized by sample location below:

e MWS-8 (Figures D-1 and D-1a): PCE appears stable and continues to exceed the
drinking water RG, but is less than the surface water RG (surface water RG not
shown on figure). TCE exhibits an overall decrease in the last 10 years, however has
increased three of the last four years. TCE continues to exceed the drinking water
RG, but is less than the surface water RG. Since 2009, the TCE-degradation daughter
product cis-1,2-DCE, exhibits an overall decreasing trend that corresponds roughly
with the reduction of the parent compound TCE. The compound cis-1,2-DCE
remains an order of magnitude lower than the drinking water RG. Other COCs are
trending downward overall and have consistently remained below their respective
RGs.

e MWS-9 (Figures D-2 and D-2a): PCE appears stable and at trace concentrations well
below the RGs. Since 2013, TCE appears to be decreasing and has been below the
drinking water RG for the past two years. The TCE concentration remains well below
the surface water RG. The cis-1,2-DCE trend corresponds closely with the trend of its
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parent compound TCE, mirroring the recent decreasing trend since 2013, and is well
below the drinking water RG. Other COCs appear stable and have consistently
remained below their respective RGs, or have not been detected at or above PQLs.

e MWS-11 (Figures D-3 and D-3a): PCE concentrations are consistently below the
RGs and appear to be exhibiting a decreasing trend since 2010. The TCE
concentration also appears to exhibit an overall decreasing trend since 2010, at levels
that exceed the drinking water RG but are less than the surface water RG. The
compound cis-1,2,-DCE may be decreasing since 2012, and is at levels well below
the drinking water RG. Other COCs are trending downward overall and remain below
their respective RGs.

e MWS-12 (Figures D-4 and D-4a): PCE and TCE appear to be decreasing, with TCE
remaining above the drinking water RG, and PCE falling below the drinking water
RG for the third consecutive time since 1999 (see Figure D-4). Both PCE and TCE
remain below their respective surface water RGs. Concentrations of cis-1,2-DCE
exhibit a decreasing trend and remain an order of magnitude below the drinking
water RG. Other COCs are generally decreasing and remain well below their
respective RGs or are not detected at the PQL.

e MWS-14: Given that VOCs have remained consistently either not detected at the PQL;
detected at or above the laboratory PQLs, but below RGs; or detected at very low
concentrations below RGs, a trend analysis graph was not developed for this well.

e MWS-16 (Figures D-5 and D-5a): PCE exhibits a stable to slightly decreasing trend
at levels below the drinking water and surface water RGs. TCE exhibits a decreasing
trend, although at levels exceeding the drinking water RG, but below the surface
water RG. The cis-1,2-DCE concentration exhibits an increasing trend since 2013,
but remains below the RG. Other COCs are generally stable and remain well below
their respective RGs.

e Seep A (Figures D-6 and D-6a): The PCE trend is stable at levels remaining well
below the surface water RG. TCE also exhibits a stable trend at levels well below the
surface water RG since monitoring began in 1996 (see Figure D-6 and Table 4-2).
The cis-1,2-DCE concentrations exhibit a stable trend at levels well below the RG.
Referring to Table 4-2 and Figures D-6 and D-6a, all VOC concentrations at Seep A
have remained less than their respective surface water RGs over the past 10 years
(2007 to 2017, inclusive), with the exception of 1,1-DCE which exceeded the surface
water RG in only 2012 and 2016.
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5.2 DISSOLVED METAL TRENDS

Graphs showing trends of concentrations of dissolved metals over the past 10 years in Area 8
groundwater are included in Appendix D. Graphs are presented as Figures D-7 through D-12
for sampling locations where dissolved metals have historically been detected (MW8-8,
MWS8-9, MWS8-11, MWS8-12, MW8-14, and Seep A). Metals of particular interest include
dissolved cadmium and chromium, which have been charted for each of these locations.
Drinking water RGs are shown on the groundwater monitoring well graphs and surface water

RGs are shown on the seep water graphs.

A trend analysis graph was not developed for well MW8-16 because target metals have not
been consistently detected in this well, or have been detected at only low concentrations,
below RGs.

For groundwater wells and seeps, the overall trends over the past 10 years are generally
stable or decreasing toward lower metal concentrations and below the RGs for the following
wells and metals:

e Dissolved cadmium at wells MW8-8 and MW8-12;
e Dissolved chromium at MW8-14 and Seep A; and

¢ Both dissolved cadmium and dissolved chromium at well MW8-9.
The following are the exceptions summarized by sample location below:

e MWS-8 (Figure D-7): The dissolved chromium concentration continues to be stable
but remains above the drinking water and surface water RGs.

e MWS-11 (Figure D-9): Dissolved cadmium may be decreasing, and chromium
appears stable, however, this well consistently exhibits the highest levels of
dissolved cadmium and chromium with concentrations exceeding their respective

drinking water and surface water RGs.

e MWB8-12 (Figure D-10): The dissolved chromium concentration appears stable but
remains above both drinking water and surface water RGs.

e MW8-14 (Figure D-11): The dissolved cadmium concentration appears to be
decreasing, but continues to exceed the drinking water RG. It has remained below
the surface water RG for the past two years.

e Seep A (Figure D-12): The dissolved cadmium concentration may be decreasing
however it has oscillated above and below the surface water RG, and has exceeded
the RG over the past two years.
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5.3 1,4-DIOXANE TRENDS

Graphs depicting trends for 1,4-dioxane in groundwater at wells where it has been historically
detected (MW8-8, MW8-11, and MW8-12) are presented in Figure D-13. Based upon
1,4-dioxane analyses at Area 8 in June 2007 and over the past 7 consecutive years, MW8-11
has exhibited an overall downward trend from a high of 39 pg/L in June 2007, declining to

11 pg/L in June 2013 and June 2014, and is now at 16 pg/L in June 2017. Wells MW8-8 and
MWS8-12 have exhibited relatively stable trends with low concentrations of 1,4-dioxane
detected both above and below the MTCA Method B cleanup level in these wells over that
same time period. June 2017 concentrations of 1,4-dioxane continue to exceed the MTCA
Method B cleanup level of 0.44 ng/L in wells MWS8-11 (16 pg/L), MWS8-8 (1.1 pg/L), and
MW8-12 (1.1 pg/L).
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6. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

6.1 MONITORING WELL SAMPLING SUMMARY

Groundwater was sampled in June 2017 from six groundwater monitoring wells at Area 8
(MWS8-8, MW8-9, MW8-11, MW8-12, MW8-14, and MW8-16) within 6 hours after an
extreme low tide event. Water levels were measured at those wells and at well MW8-15.

Groundwater flows in a generally east-southeast direction toward Port Orchard Bay at an
orientation essentially perpendicular to the shoreline. The calculated horizontal hydraulic
gradient is approximately 0.02 (2 percent), which is consistent with discharge occurring to
the nearby bay. Hydraulic head variations in the collocated wells MW8-14, MW8-15, and
MWS8-16 appear to indicate that a confining layer exists between the screened interval of
well MWS8-16 (42.5-47.5 feet btoc; groundwater elevation of 0.71 feet above msl) and the
screened interval of well MW8-15 (160.5-165.5 feet btoc; groundwater elevation of 2.14
feet above msl). This confining layer creates an upward gradient between the shallow and
deeper aquifers, reducing the potential for downward migration of contaminants in this area.
MWS-14 and MWS8-16 are both interpreted to be screened in the shallow aquifer. The
groundwater in the shallow aquifer is known to discharge at Seep A and other seeps along
the shoreline.

6.1.1 Target VOCs

Concentrations of TCE and PCE detected in several Area 8 monitoring wells consistently
exceed drinking water RGs (see Figure 4-1).

Similar to previous sampling rounds, the highest PCE concentrations detected during June
2017 were in the shallow-aquifer wells MW8-8 and MW8-12 immediately downgradient of,
and adjacent to, the former plating shop. PCE remains above the drinking water RG but
below the surface water RG in MWS8-8. PCE in MWS8-12 declined to less than the drinking
water RG, and has remained below the surface water RG since June 2015.

The highest concentrations of TCE continue to be detected (in order of decreasing
concentrations) in MW8-8, MW8-11, MWS-12, and deeper well, MW8-16. The TCE

drinking water RG continues to be exceeded at all four wells.

VOCs have never been detected above PQLs in MW8-14, with the exceptions of cis-1,2-
DCE and 1,1,1-TCA detected three times at concentrations well below their respective RGs.
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Trend analyses were performed on selected groundwater monitoring wells for target VOCs
over the past 10 years. Based on these analyses, target VOCs are generally declining or
stable at VOC concentrations below their respective RGs with the following exceptions:

e MWS-8: Both PCE and TCE remain above drinking water RGs, but below their
surface water RGs. PCE appears stable while TCE may be decreasing overall.

e MWS-9: TCE appears to be decreasing and is below the drinking water RG for the
second consecutive year; a change since 2015.

e MWS-11: TCE appears stable and exceeds the drinking water RG, but is less than the
surface water RG.

e MWS-12: PCE and TCE trends appear to be continuing to decrease, with TCE
remaining above the drinking water RG, and PCE falling below the drinking water
RG for the third consecutive time since 2015. Both PCE and TCE remain below their
surface water RGs.

e MWS-16: TCE exhibits a decreasing trend and is above the drinking water RG but
below the surface water RG.

6.1.2 1,4-Dioxane

The SVOC 1,4-dioxane was detected in MW8-11 at a concentration of 16 pg/L, in MW8-8§ at
1.1 pg/L, and in MWS-12 at 1.1 pg/L. As previously discussed, there is no RG established for
1,4-dioxane, so the MTCA Method B cleanup level (carcinogenic) of 0.44 ng/L is used for
data evaluation. Therefore, concentrations of 1,4-dioxane in wells MW8-11, MW8-8, and
MWS8-12 exceed the current MTCA Method B cleanup level (carcinogenic). The SVOC 1,4-
dioxane was not detected above the PQL of 0.4 ug/L in groundwater samples from the other
wells sampled. Based upon the 7 years of 1,4-dioxane analyses at Area 8§, MW8-11 has
exhibited an overall downward trend, although levels have been slightly increasing over the
past 3 years. Wells MW8-8 and MW8-12 have exhibited some relatively low concentrations
of 1,4-dioxane, with levels oscillating both below and above the MTCA Method B cleanup

level over that same time period.

6.1.3 Dissolved Metals

The target metals dissolved cadmium and dissolved chromium were detected in all Area 8
shallow aquifer wells, but were not detected at significant concentrations in the deeper well
MW38-16. Consistent with previous reports, the drinking water and surface water RGs for
dissolved cadmium were exceeded in MW8-11, but only the drinking water RG was
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exceeded in MW8-14 in 2017, as in years past. The drinking water and surface water RGs
for dissolved chromium were exceeded at three wells, MW8-8, MWS8-11, and MW8-12.
Dissolved cadmium and chromium concentrations over the past 10 years have generally

shown stable or decreasing trends in all wells.

The drinking water RG for dissolved arsenic has consistently been exceeded in all wells.
However, the dissolved arsenic concentrations detected have been well below the background
concentration identified for arsenic during the remedial investigation (Navy 1993e).

As was the case during past sampling rounds, dissolved copper, nickel, and silver surface
water RGs were also exceeded at well MW8-11, but levels have steadily declined over the
past several years. In 2016, dissolved zinc and lead were detected above the surface water RG
at MW8-11; the first exceedance for dissolved lead since sampling began. Dissolved lead was
also detected for the first time above the surface water RG in well MWS8-9. In 2017,

concentrations of dissolved zinc and lead declined to levels below their surface water RGs.

6.2 SEEP SAMPLING SUMMARY

During the June 2017 sampling round, water was sampled from Seep A at Area 8. Due to
consistently low and stable VOC and dissolved metals concentrations detected in Seep B
water, sampling was discontinued for Seep B in spring 2012, in accordance with the

recommendations of the Final Third Five-Year Review (Navy 2010a).

6.2.1 Target VOCs

TCE concentrations have fluctuated at Seep A over the past 10 years, but levels have been
well below the surface water RG since monitoring began in 1996. PCE was detected in June
2017 at a concentration well below the RG and the trend appears stable. The VOC 1,1-DCE
has exceeded the surface water RG four times since sampling began, including 2016, but is
below the RG again in 2017. The fluctuation in TCE concentrations over the last 6 years
with spikes in 2012, 2014, and 2016 can be seen mirrored in the TCE-degradation daughter
products concentrations cis-1,2-DCE, 1,1-DCE, and 1,1-TCA.

6.2.2 Dissolved Metals

The only target metals that exceeded surface water RGs at Seep A in June 2017 were
dissolved arsenic and cadmium. Subsequent to removal of the plating shop, increased
concentrations in seep samples were observed in 1999 through 2004 followed by decreasing
or stabilized trends with small fluctuations since then. Including 2017, dissolved cadmium
has exceeded the surface water RG six times in the last 11 years.
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The surface water RG for arsenic has consistently been exceeded at Seep A, but arsenic
concentration trends have remained stable and well below the Area 8 background level for
arsenic identified during the remedial investigation (Navy 1993e).

6.3 LONG-TERM MONITORING RECOMMENDATIONS

Based on the results of the June 2017 sampling event and concentrations trends over time,
no changes to the locations or frequency of well or seep sampling are recommended.

Barium levels have ranged from a maximum of 62.5 ug/L to 197 pg/L over the past decade.
Thus, barium has not been detected at Area 8 at concentrations significantly above its
background concentration (130 pg/L) or approaching the drinking water remediation goal
for barium of 1,000 pg/L (there is no surface water remediation goal). Therefore,
discontinuing barium analysis is recommended as only very low concentrations, well below
the RG, have been detected since the RG was established in the OU 2 ROD (Navy, EPA,
and Ecology 1994).
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Command Northwest, under Contract No. N44255-09-D-4005, TO 48. Silverdale,
Washington. November 29, 2012.

Navy. 2014. Spring 2013 Long-Term Monitoring Report, Former Plating Shop/Waste Oil
Spill Area, Area 8, Operable Unit 2, Naval Base Kitsap Keyport, Washington.
Prepared by Sealaska Environmental Services, LLC for Naval Facilities Engineering
Command Northwest, under Contract No. N44255-09-D-4005, TO 69. Silverdale,
Washington. February 14, 2014.

Navy. 2015a. Fourth Five-Year Review, Naval Base Kitsap Keyport, Keyport, Washington,
November 20, 2015.
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Navy. 2015b. Spring 2014 Long-Term Monitoring Report, Former Plating Shop/Waste Oil
Spill Area, Area 8, Operable Unit 2, Naval Base Kitsap Keyport, Washington.
Prepared by Sealaska Environmental Services, LLC for Naval Facilities Engineering
Command Northwest, under Contract No. N44255-09-D-4005, TO 84. Silverdale,
Washington. March 11 2015.

Navy 2016a. Area 8 Marine Investigation Report, Naval Base Kitsap Keyport, Keyport,
Washington, Prepared by Resolution Consultants, a joint venture of AECOM and
EnSafe for NAVFAC Northwest, under Contract Number N62470-11-D-8013, CTO
JPO8, December 23, 2016.

Navy. 2016b. Spring 2015 Long-Term Monitoring Report, Former Plating Shop/Waste Oil
Spill Area, Area 8, Operable Unit 2, Naval Base Kitsap Keyport, Washington.
Prepared by Sealaska Environmental Services, LLC for Naval Facilities Engineering
Command Northwest, under Contract No. N44255-14-D-9011, TO 13. Silverdale,
Washington. March 14, 2016.

Navy. 2017a. Management and Monitoring Approach Sampling and Analysis Plan, Area 1
Former Landfill, Area 2 Van Meter Road Spill/Drum Storage Site, and Area 8
Plating Shop Waste/Oil Spill Area, Long-Term Monitoring, Operable Units 1 and 2,
Naval Base Kitsap at Keyport, Washington. Prepared by Sealaska for Naval
Facilities Engineering Command Northwest, under Contract No. N44255-09-D-
9011, TO 13. Poulsbo, Washington. May 19, 2017.

Navy. 2017b. Spring 2016 Long-Term Monitoring Report, Former Plating Shop/Waste Oil
Spill Area, Area 8, Operable Unit 2, Naval Base Kitsap Keyport, Washington.
Prepared by Sealaska Environmental Services, LLC for Naval Facilities Engineering
Command Northwest, under Contract No. N44255-14-D-9011, TO 27. Silverdale,
Washington. April 14, 2017.

Navy, EPA, and Ecology (U.S. Navy, U.S. Environmental Protection Agency, and
Washington State Department of Ecology). 1994. Final Record of Decision for
Operable Unit 2, Naval Undersea Warfare Center Division Keyport, Washington.
Prepared by URS Consultants, Science Applications International Corporation, and
Shannon and Wilson, Inc., for Engineering Field Activity, Northwest under CLEAN
Contract No. N62474-89-D-9295, CTO 0010. Poulsbo, Washington.

September 1994.
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SEALASKA ENVIRONMENTAL SERVICES

CONTRACT NUMBER: N44255-14-D-9011

FIELD CHANGE REQUEST (FCR)
TASK ORDER # 45 FCR# 10 46 FCR.02 DATE _5/24/17

LOCATION: NBK Keyport, WA NTR/RPM

1. Document to be changed. Identify revision, date, section, drawing, etc.

Charlie Escola/ Carlotta Cellucci E'

Management and Monitoring Approach Sampling and Analysis Plan, Final, 19 May 2017 - Tables 5-1 and 5-5

2. Description of existing requirement and proposed change (Attach sheet if necessary)

ITEM 1

REQUIREMENT: Table 5-1 indicates sampling and analysis for VOCs at Area 1 well MW1-02 at a frequency of once every two years with the next event
scheduled for spring 2018.

PROPOSED CHANGE: Area 1 well MW1-02 will be sampled for VOCs in 2017 and then revert back to sampling in even years.

ITEM 2

REQUIREMENT: Table 5-5 indicates annual sampling and analysis at Area 8 locations (Seep A and wells MW8-8, MW8-9, MW8-11, MW8-12, MW8-14, and
MW8-16) will include dissolved low-level mercury, dissolved tin, and dissolved thallium along with several other target analytes.

PROPOSED CHANGE: Three dissolved metals (low-level mercury, tin, and thallium) will be excluded from the Area 8 locations beginning with the June 2017
field event.

3. Reason for Change (Attach sheet if necessary)

ITEM 1
Sampling and analysis for VOCs at Area 1 well MW1-02 in 2017 is proposed in order to determine if ABS solution (root enhancer/oxidizer) applied at the
upgradient tree roots had any effect on concentrations of VOCs.

ITEM 2

Per the recommendation presented in the Spring 2016 Long-Term Monitoring Report, Former Plating Shop/Waste Oil Spill Area, Area 8, Operable Unit 2
(Final, 14 April 2017) (specifically Section 6.3, Long-Term Monitoring Conclusions and Recommendations), sampling and analysis for three dissolved metals
(low-level mercury, tin, and thallium) at Area 8 locations should be discontinued since no concentrations exceed the applicable remediation goals.

4. Originator: (print name and sign) Title Date
Sherri Wunderlich —6\\‘*\-“ S \_‘5 ) \“&‘ Project Chemist 5/24/17
Reviewed by: {print ngine and sigp) Title . Date
; Project Quality Control Manager 5124117
Cara Alferness //{Z /25’?,*‘1&%‘ ) » Yy g
Site Superintendént (Print namis’and sign) Date [Task Order Manager (Print name and sign) Date
James Ruef (‘*;7"“‘"“*3‘1‘" R"%ﬁ{ﬁ\ 5/24/17 | James Ruef Z/"‘?M“a‘?”" Rmﬁ‘;&?& 5/24/17
Program QC Manager (Print Name and.Sign) Date |NTR Acknowledgement (Print name and sign} Date
| Sherri Wunderlich "6\\._,\“ O Windaadid | 5124117

NAVFAC NW FCR FORM PAGE 1 OF 1
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Sealaska Environmental Services
SEA Biscovery Centar, PO Box 869
SEAL N ' .
[-AE‘:[\S{E%NMENT 18743 Front Steeet, NE, Suite 201
Poulsbo, WA 98370

Contract Naval
Number; N42s5 1001 | Task Cidless an nstallation: | NAVBASE bitsap Kevport _ Site Nawme: Aveak Sampling veat: | Awal LT e 2012

; {OVOUsOR | 1.tDiexane
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4800 4o DYB = Ay
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\»f\t&‘th .ARIIA-S-H-EM- Pl | | 4 fodA|7 | |4 2O l
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. _lowkany 1§ 9957]
MM NA ovaly | 10. 5% | o \w\n | oans ;

1000 (. W | copq aoTToma

Frip By {TH- o * N - :

teap By {1 [ o N B ; : o i} ) i
£

Trip Bians [T8. o n ) | . .

Haapshor DTW needad w webs litied sbove e MENIA SAP Secne 63
I‘.Iu COC, indicate "Analysas per SOW, include EIV 100D
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(4!

{(ALS) Envirnnmenrtal CHA!N OF CUSTGDY SRl#
1317 South 13th Ave., Kelso, WA 98626 | +1 360 577 7222 | +1 800 605 7222 | +1 360 636 1068 (fax) PAGE [ OF COG#
PROJECT NAME R <o . . -
" AVRRGE. P YedeT PR K / 9o S o ¢
PROJECT NUMBEF ,,,\-D LHD / o § 5 ,_.‘D Q oY < o' f 0 :‘?
PRGIEGT MANAGER T _ w ; s s/ 5 O] 2 e for 8/ o wis
TOMPANY NAME /QHJ MLNV Q\X‘\) _— / Q_O-D @ ? {7 cg) Y/ ® ) g‘),? & Q(_Jv L {7 § (y, é‘]
Sompgue EWVIoN MGTAL [§) 155 o/8s)€ | g ofzafaly £ [sef3 &) & SE
i 3 . = r~ i T Py i e = fr
eldIu e ST pE se2el [ 5/ [askeSle [T ] des)E b6 5N Sfa ) ook
PLSHD VA 9¢Z270 /5 gf“a, fafg SIS 5/ £ [9RIS oif 5? Qg,fg}”j)
E WAL ADDRESS . i g% A AL, (€M / © OQ Selfey & g &L ;ng £y Z o ~§ esfe 5
BHONE ¥ SMV{‘WL\MWUFA“ L L5 é)L 24 g,’% 54 5,’5 L o, g§§9 S T3 0 E(%’ @5@-(
: 5SS E /8L g8/ EES S U [raf/PSY 8 & oo /3
B0 211 0130 [& ] [E5/S8)F [§Y Tg& e8] U [na) 0] § [ & €S8 L3
EAMPLER'S SIGNATURE @ S8 fe Sryf @ 3, &5 él o B & _Sé,) ~s/&/ /80 ar‘:f\:" /o)
[£] [es)30/se)s 9285 0s0/55) £ 2528 5] 8 [s2)Es)s
SAMPLE LDZ DATE | _TIME | LAB 1D. [MATRIX] = O[S TOf[O (AL OGO ST K[ < [2[Z[ REMARKS
RedA-C-11-1% il |oqss WG 5 \ '
Ie-%-1N-103 |eluln | 1050 WG 2 \ /
e -5- -1 Jolai 7| 40 Wh ) i Z
B~ -112S [ | 1130 wWh A4 5 72 NS
% AV 1-10A [ | (o0 Wi 3 { 2
MEYTTT-Th [\ [Hend]
LA -0 -200 fduln | (2 Wia % 1 2
P-4~ I Jdlnln 1410 N 5 l 2
MR -$- 1 LO(Z oyl | 045 59 9 5 N[ MED
g -5 -10% lelin | 0948 SP ? l
l INVOICE INFORMATION Gircle which metals are to be analyzed:
REPORT REQUIREMENTS p0.# B0 VLY | &S |
____|. Routine Report: Method Bill To: Total Metals: Al As Sb Ba Be B Ca Gd Cc Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl 8Sn V Zn Hg
Blank, Surrogate, as Dissalved Metals: Al b Be B Cal C§> CoFe @ Mg Mn Mo@ K @ Na Se S Tl Sn V @ Hg
ired
reaute *INDICATE STATE HYDROCARBON PROCEDURE: AK_CA Wl NORTHWEST OTHER: (CIRCLE ONE)
o . Report Dup., MS, MSD as | TURNAROUND REQUIREMENTS [ SPECIAL INSTRUCTIONS/COMMENTS:

ired
require 94 hr

5 day
IS Standard (15 working days)
Provide FAX Resuits

48 .
I

v

CLP Like Summary
(no raw data}

Data Validation Report

P Ptk T S TG

Container Supply Number

AT

77101

q-L-' v EDDA / Requested Report Date [1Sample Shipment contains USDA regulated soil samples (check box if applic\able)”)
ELINQUISHED BY: RECEIVED BY: RELINQUISHED BY: | 7_/; / RECENEDBY: e
@&?’é/) o0 [ YNC De\\dfi\/ MA(. D?\'\V@{Y iu ,//:) 3/1 o 7 17
S‘i %?ZJW 23 Dgtgkrgg A Signature ! Date/Time Signature ! Date/Time s Fige feA % ate/Ti eﬂ R
Printed Mame Firm Printed Name Firm 9 ¢f 9Bdnted Name Firm [/E']l?néd»ﬂal’ue// Fem ) S

Copyright 2012 by ALS Group




Sealaska Environmental Services Well Inspection,
Marine Science Center, P.O. Box 869 Purging and Field
SEALASKA 18743 Front Street, NE, Suite 201 .

Total Well Depth (fi below MP): 18,30 (s_l‘;f,f
Depth to Water (fi below MP):_9.93  Inner Casing Straight and Clear:: Y:__\_/ N:

Purge Meﬂwdmubmersiblefﬁiaddeﬂ%er:

Pouls Measurement Form
ENVIRONMENTAL Riio. WA BN

{Contract Task Naval ) Site

Number; N44255-14-D-8011 Order: 48 Installation: Neval Base Kitsap atKeyport 0. Area 8

Well ID: MWE-8 RESHISY Rim Monument, Other:

Pooled Water in Well Head: V: - N:_\_/ Well Casing Volume (liters/ft): 0.6

Well Volume (liters): g.0L1
Length of Water Column in well (fi): @ :7-33: Well Head Locked: Y: VI N: 2 x Well Volume (liters): | ¢, 04
Diameter of well casing (inches): g'l Exterior Seal Good Y: l N Volume Purged (liters): R

Remarks: pID- 0, 0 pom

Water Sample Data
Sample 1D: AREA-8-17-200

Type: ENV. Date: 06/ 21 /2017 Time: |2US  # Containers: g
QC Sampic ID: NA Type: NA Date:_”!f‘ Time: NA # Containers: NA
Sampling Personnel: ?fv\{q L(\,J,; 3 Sampling Method; Low Flow Grab
! T
Remarks {color, odor, e1c.): _Duyeye Woker = (\ope S ONe\tS
i
Purge Depth to | Spec.
Vol. Water Cond. | Turbidity DO Temp. | ORP | Salinity
Time (liters) (ft btoc) pH (ms/em) | (NTUD) (mg/L) (°C) (mv) (%)
Stabilization Requirements| (= 10%) | (= 10%) (& 10%) (= 10%)
(2l 0 9492 Initial Depth to Water (Pre-pumping)
WAS) Poveec of pud 1Sed Ll fede Yo | Y00 [min
{215 Copetr [Sawile \»\w} Yo ]'\fL ‘Q\UJ\J e\
220 Z 992 {309 [ o bf[ | =2 573 11816 | 109 0.03
s Y 4,94 95 | 6.353 | Zo 4,95 1143721 123 0-02
1236 Lo 29¢ | &92 | 6349 2 493 | 1359 ] j30 D02
[235 3 T3 | e3> | p3y3 | 27 | (8301 /31 6. 0
1245 Collset| Sorda.
Final (at time of sample collection)
1235 % 1.4y 32 | 03¢y | 2.1 437 11820 | i3] 002
Well Volume Caleulation
Well volume (liters) = [Well casing volume (liters/ft)] x {Length of water column (1)}
Well casing diameter (in) — Well casing volume (liters/ft)
1.25" — 0.3 1.5 — 0.4 27— (0.6 257 — | 3—14 3.5"—2 4”7 —25 6°—=335

Recorded by: ﬂr\lq\ Ltlﬂ; S Date: (; ' u ! ¥
Reviewed b?:lﬁ\g PriobinDage: Mu\\\

Page_\__of__l_

B-3

Meter Model: Horiba U-52

Revision: January 2016
Filename: GW Sample Collection Form-Kevport-2616.doc



W Sealaska Environmental Services Well Inspection,
Marine Science Center. P.Q. Box 869 P ing. a Field
SE, A!.ASKA 18743 Front Street, NE, Suite 201 l“'gi g, nd IEI

Measurement Form
ENVIRONMENTAL Poulsbo, WA 98370
Contract Task Naval Site
Number: MN44255-14-D-8011 Order: 46 Installation: Naval Base Kiisap at Keyport Name: Area 8
Well Data
Well ID; MWE-9 Measuring Point (MP):(iIURGNE Rim Monument, Other:

Total Weli Depth (ft below MP): 20,45, %% Pooled Water in Well Head: Y-

N: V. Well Casing Volume (liters/fi): 0.6
Depth to Water (ft below MP): \0.32. Inner Casing Straight and Clear: Y: 7 N

Well Volume (liters): (n0 6 |
Length of Water Column in well (f): 0.\{ Well Head Locked: Y: Z N:__ 2 x Well Volume (liters): (2 . 7|
Diameter of well casing (inches): 5 * Exterior Seal Good Y: ¥ N: Volume Purged (liters): |
IESESTEE/ Submersible/Bladder/Other: Remarks: pip. 0.0 PR
Water Sample Data
Sample ID: AREA-8-17-201 Type: ¥ NV, Date: g6; 21 s3017 Time:_jdpp  # Containers: 8 :
joc Sample ID: NA Type: NA Date: NA Time: NA # Containers: NA
Sampling Personnel: Q.LQ\M'\ S ,‘: Sie Pc\sjéﬂf)'o A Sampiing Method: Low Fiow Grab

Remarks (color, odor. eic.):_Cléo.r 4 0dor\esS puing wededl

Purge | Depth to Spec.
Vol. Water Cond. Turbidity DO Temp. ORP Salinity
Time | (liters) (ft btoc) pH (ms/cm) (NTUD) (mg/L) °C) {mv) (%)
Stabilization Requirements| (= 10%) | (& 10%) & 10%) (£ 10%)
1132 0 16.32 Initial Depth to Water (Pre-pumping)
{1 34 Rwecda pend lied Sad | Llow tale by Y00 wml T min
1 3o Qonzch Bomba ey S Blow 2y
14\ 7 1035 | T 9.2 6.0 Gl | lboy | 13% L
HYlb 4 0.3 | A To 29.0 8.7 &SP | {Lis 2 L33
ns | G 3% | 0% 2.0 (-0 (.36 | Yo | (No .33
Nst % W.2F! 203 | 270 N Y3 T 1ls! 13F | V35
|ioo Co“ea} %wv‘iz_

Final (at time of sample collection)
[200 3 03F | 3.6% | 230 Lol {613 | bs] 133 [ 133

Well Volume Caleunlation
Well volume (liters) = [Well casing volume (liters/ft)] x [Length of water column (f]

Well casing diameter (in) — Well casing volume (liters/ft)
1.25" — 0.3 1.5 — 0.4 27— 0.6 2.5 — 1 3= 1.4 3.5"—2

47— 2.5 67— 55

Recorded by: ﬁer—MN\ f}d‘ﬂ—'ﬂ%)““ I Page_ ) of | Meter Model: Horiba U-52
Reviewed by:{S Srezson)Date: (2|1

Revision: January 2016
Filename: GW Sample Coliection Form-Keyport-2016.doc

B-4



' Sealaska Environmental Services Well Inspection,
' Marine Science Center. P.O. Box 869
SEALASKA

Purging, and Field
18743 Front Strect, NE, Suite 201 Mearsg:a r%ment ool
ENVIRONMENTAL Poulsbo, WA 98370
JContract Task Naval Site
Number: N44255-14-D-8011 Order: 46 Installation: ™Naval Base Kitsap at Keyport Naiiie: Area 8
Well Data

Well ID: MW8-11

Measuring Point (MP):(RSBIGSGESING Rim Monument, Other:
Total Well Depth (fi below MP): _;_5_26_%3% Pooled Water in Well Head: Y:___ N:V  Well Casing Volume (liters/ft): ng |
Depth to Water (i below MP): __ 10.02. Inner Casing Straight and Clear:: "r’:_\/ N:_ Well Volume (liters): 3.5 b |
Length of Water Column in well (f): __Shﬂ‘_'l___ Well Head Locked: Y: vV N 2 x Well Volume (liters): F (3 _
Diameter of well casing (inches): 2 1 Exterior Seal Good Y: V. N:__ Volume Purged liters): _ |

{Purge Method:(BRIRIIS Submersible/Bladder/Other:

Remarks: PID- 0. O;‘),PN\.

Water Sample Data

|Sample 1D; AREA-8-17-202 Type: ENV. Date: 98/ 2\ 2017 . [6¥0 # Containers: 6
QC Sample 1D, AREA-S8-17-203 Type: DUP. Date: 08/ 2\ 2017 gy, [0S0  # Containers: 6
Sampling Personnel: [\ | L‘ Lok % Suntee PoadMeson Sampling Method: Low Flow Grab

{Remarks (color, odor, etc.): C,\ear 3. mém\nss. gmh‘.fe_ WL

Purge | Depth to | Spec. -
Vol. Water | Cond. | Turbidity DO Temp. ORP | Salinity
Time | (liters) (ft btoc) pH {(ms/cm) (NTU) (mg/L) (°C) {mv) (%)
Stabilization Requirements| (& 10%) | (*10%) (E10%) Z 10%)

{OVZ 0 i0. b2 Initial Depth to Water (Pre-pumping)

01y Skesh Pran o Sy D\Dw (oM Yo oo lulin
L0 W\ Lovee ) 35&\:\91 \o‘{fte.‘ Yo [Flynra\\
\021\ 2 (004 (.80 | 23,0 L9 4 11238 | jey (.39
(O 4 10.03 G-go 22} Ib 420 {326 | 20 134
3| 5 (6.0% 6801 2.9 1.9 Fos (32 | 215 L3

03k ) 10.07 G.3o Zi. § 2.0 G.3| 12.29 225 \.30

LY OASING VU E,
| 04u Corcl SPhapLe.
|0SU Lot DAD KAMOLE

{
Final (at time of sample collection)
(03 g loe? | L 9o |28 2.0 .87 | 1329 | 223 .30
Well Volume Calculation
Well volume (liters) = [Well casing volume (liters/ft)] x [Length of water column (fty]

Well casing diameter (in) — Well casing volume (liters/ft)
1.25” — 0.3 1.5" — 04 " — 0.6 2.57 — | 3"—=14 3.5 —2

47— 2.5 67— 5.5

Recorded by: _ﬂ.\_lﬂ_L&gLDate: 0 2i-1% Page | of | Meter Model: Horiba U-52
Reviewed by: U5 Wxccigsnate: (1]

Revision: January 2016
Filename: GW Sample Collection Form-Kevpori-2016.doc
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@

Sealaska Environmental Services
Marine Science Center, P.O. Box 869
18743 Front Street, NE, Suite 201

Well Inspection,
Purging, and Field
Measurement Form

Well ID; MW8-12

ENVIRONMENTAL Poulsbo, WA 98370
Contract Task Naval : Site
’Numbuer: N44255-14-0-9011 Order: 46 Installation: Naval Base Kitsap at Keyport Name: Area 8
Well Data

Total Well Depth (fi below MP): 1 13
Depth to Water (f below MP): {68 V3 foner Casing Straight and Clear:: Y:
Length of Water Column in well (f): _j_%ﬁ_
Diameter of well casing (inches):
Purge Method: @erisialficBubmersible/Bladder/Other:

Q.l

Measuring Point (MP): Top of Casing, Rim Monument, Other:
Pooled Water in Weil Head: Y:

N: _\L Well Casing Volume (fiters/ft): Ol

N Well Volume (liters): 2R3
Well Head Locked: Yzz N 2 x Well Volume (liters): 5.3 (s
Exterior Seal Good Y- ;/ N Volume Purged (liters): (o

Remarks: @@,: 0.0 ppm.

Sample 1D; AREA-8-17-204

QC Sample ID: NA

Type:

Type: NA

Sampling Personnel: I—];]Q)\.{ Lwif_s g Sunf‘at ?0_\-\1.'501\
I

ENV.

Water Sample Data
Date:  (o-2I-(3 Time:_0955  # Containers:

Date: NA ~ Time:NA # Containers: NA
Sampling Method: [, $\gw

Remarks (color, odor, ete.):  ¢l\o, ¢ :‘Eoégr\gas ae R

L1t TR =M Y

Purge | Depthto Spec.
Vol. Water Cond. | Turbidity DO Temp. ORP | Salinity
Time (liters) {ft btoc) pH {ms/em) (NTU) (mg/L) (°C) {mv) (%)
Stabilization Requirements| (= 10%) | (& 10%) (= 10%) (& 10%)
0 Initial Depth to Water (Pre-pumping)
D930 Sdech ownn  ond s N tak. ko Goowd [l
093% Copasy | bl Yo [ S\ crl) r@z
943 2 2.36 232 | 443 /c3 623 | (€59 | [22 [ 02F
OYHY Y 7.36 .3 4.9 % (.3 G.99 | IS.Y5 1132 | o.2F
09532 b 7.36 2.29 499 /, 3 +o#] ISsol| 13 |10, .23
049ss CoNeed Sa\w@\ia
i
Final (at time of sample collection)
09ss i (o 924 29 | Y99 3 FoF [ iss0 | 132 .23
Well Volume Caleulation
Well volume (liters) = [Well casing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/fi)
1.25” — 0.3 1.5 — 0.4 27— 06 257 —1 37— 14 3.5 =2 47 —25 6" —+535
Recorded by: ﬂ@Lg Qwiy Date; lo-2i- \3: Page | of_.i__ Meter Model: f_oriba U-52

Reviewed by: M@‘)@m W['?. \! q

Revision: January 2016
Filename: GW Sample Coliection Form-Kevport-2016.doc
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Sealaska Environmental Services Well Inspection,
Marine Science Center, P.O. Box 869 Purging, and Field
SFALASKA 18743 Front Street, NE, Suite 201 Measurement Form
_ENVIRONMENTAL PODIS'(}D, WA 98370
{Contract Task Naval Site
Number: N44255-14-D-9011 Order: 46 Installation: Neval Base Kitsap at Keyport Name: Area B

Well Data

Well 1D; MW&-14 Measuring Point (MP): Top of Casing, Rim Monument, Other:

Total Well Depth (ft below MP): _f_.&‘_,i Pooled Water in Well Head: Y: N: V. Well Casing Volume (liters/ft): 0. o |

Depth to Water (fi below MP): /o 97  Inner Casing Straight and Clear:: Y- \/ N:_ Well Volume (liters):2 . 50 |

Length of Water Column in well (fi): _HL Well Head Locked: Y:g/ N 2 x Well Volume (fiters): __@_C_)_
N:

{Diameter of well casing (inches): " Exterior Seal Good Y: V. Volume Purged (liters): (»
Purge Method:QeristaltiofSubmersible/Bladder/Other: Remarks: pd= 6.0 gpan

Water Sample Data

Sample ID: AREA-8-17-205 Type: MS/MSD Date: g {1if}‘%' Time: {130 # Containers: 14
joc Sample ID: NA Type: NA Date: NA Time: NA # Containers: NA

Sampling Personnel: C\;\l\{l \Jmf\f) ‘.S\mme Qu\,égtﬂx,\r\ Sampling Method: |4, Q\w
Remarks (color, odor, etc.):  Qeud qud MM woker DWW 201321519
]

Purge | Depth to Spec.
Vol. Water Cond. | Turbidity DO Temp. ORP Salinity
Time (liters) | (i btoe) pH (ms/em) (NTD) (mg/L) (°C) (my) (%)
Stabilization Requirements| (= 10%) | (+10%) | (= 10%) (& 10%)
s 0 70,92 Initial Depth to Water (Pre-pumping)
1109 Stec) Odne and  ged Dwige (o Yo “00Yml_min
RN Contad 1 hothia B S\ow ten
T 1 el [ 394 ] 353 S.2 3¢ 133 | 129 2.2]
(24 4 1\ 24 1.9 36.3 2.8 .59 .32 | 129 2.2%
h2e b h.2% 1.9% Sb.lp 2. WY | (03 i 1235 .24
Ly A G VO DAYWWE :
W20 | Mgt seanode
7 Final (at time of sample collection) i
TR b 27 | 329 | 366 2L 3w hay | 123 [277
- Well Volume Caleunlation
Well volume (liters) = [Well casing volume (liters/fi)] x [Length of water column (f1)]
Well casing diameter (in) — Well casing volume (liters/ft)
1.25” — 0.3 1.5"— 04 27— 0.6 2.5 —1 3= 14 35" —2 47— 2.5 67— 5.5
Recorded by: (Spate:_blul 1y page | _of | Meter Model; Horiba U-52

Reviewed by:\"m@mgiﬁ Date; 012‘!’?,\&341

Revision: January 2016
Filename: GW Sample Collection Form-Keyport-2016.doc

B-7



@ Sealaska Environmental Services Well Inspection,

Marine Science Center, P.O. Box 869 Pu rgi ng, and Field
18743 Front Street, NE, Suite 201
SEA]EQ\S/%NMENTK\L Poulsbo, WA 98370 Measurement Form
|Contract Task@ Naval : Site
Number: N44255-14-D-9011 Order: ! l ' Installation: Naval Base Kitsap at Keyport Name: Area 8
Well Data
Well ID; MW8-16

Measuring Point (MP): Top of Casir:?lim Monument, Other: Y C
Total Well Depth (ft below MP): SES) Pooled Water in Well Head: Y:__ /N:V  Well Casing Volume (liters/R):_@_{,
Depth to Water (ft below MP): \@ ‘l‘ﬂ Inner Casing Straight and Clear:: Y: \/ N

Well Volume (liters): 2. 9§
Length of Water Column in well (f): 3{o-b% Well Head Locked: Y:%‘/ N 2 x Well Volume (liters): Y 3.9l
Diameter of well casing (inches): 2% Exterior Seal Good Y: V. N:__ Volume Purged (liters): 2 Z
Purge Method: Perista!tic!adder/()ther: Remarks: A = O, © ppmn
¥ Water Sample Data @
Sample ID: AREA‘B‘@“ZDS Type: ENV. Date: (p/vi Time:_}§j20 # Containers: g (,,
QC Sample ID: NA Type; NA Date; NA Time: NA # Containers: NA
Sampling Personnel: @ 18 ‘i Sunfise &};ﬁsaf\ Sampling Methﬂd:_lgw faw
Remarks (color, odor, ctc.): C\oa ¢ and 0&1‘LUS PrigR \Nc\;értﬂ
JO\ DT - 47.06 Frarei
Purge | Depth to Spec.
Vol. Water Cond. | Turbidity DO Temp. ORP Salinity
Time (liters) (ft btoc) pH (ms/cm) (NTU) (mg/L) (°C) (mv) (%)
Stabilization Requirements| (= 10%) | (£10%) (= 10%) (£ 10%)
1 3/4 0 i0.4% Initial Depth to Water (Pre-pumping)

1320 Qe Pod G Qol ZYyw rale Llﬁo»«l!v\\t-\
1355 ™M Capsed Rloacod 3 L

\Uno e ®L 99 | 696 A .8 5.1 123 1 -3¢ [o8®
Mo | |8 288 | kit | 18 L% 397 1803 | 3% [¢.¢%
1Yo 20 782 | L 96 IS e 30 1R0F | =33 [e 37

[4Ls 2% 2. 2C |t (.96 15.0 L

1

3,85 12021 -2 |A. 97

Final (at time of sample collection)

Well Volume Calculation
Well volume (liters) = [Well casing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft)

L2703 | 1504 2506 251 314 35792 4025 grsss
Recorded by: Mﬁ‘ QS Date: Q!Zf! B Page_ | of ' Meter Modey: Horiba U-52
Reviewed by:ﬁMDate: ouf2 l2o17 Revision: January 2016

Filename: GW Sample Collection Form-Keyport-2016.doc



Sealaska Environmental Services Well Inspection,
Marine Science Center, P.Q. Box 869 Pursin and Field
SFALASKA 18743 Front Street, NE. Suite 201 sing,

; Measurement Form
ENVIRONMENTAL Foulsbe, WA 93370
jContract Task Naval Site
Number: N44255-14-D-9011 Order: 46 Installation: Mevel Base Kitsap at Keyport Name: Area B
Well Data
Well ID: SEEP A Measuring Point (MP): Top of Casing, Rim Monument, Other: NA
Total Well Depth (fi below MP): Na Pooled Water in Well Head: Y:NA N:__ Well Casing Volume (liters/R): NA |
]D&pﬂl toWater (fibelow MPY: NA  Inner Casing Straight and Clear:: Y2 o N: Well Volume (liters): ya
Length of Water Columsn in well (f): NA Well Head Locked: V: NA N Z x Well Volume (liters): NA
Diameter of well casing (inches): NA Exterior Seal Good Y: NA N Volume Purged (liters): 3 O\
Purge Method: CeristaliySubmersible/Bladder/Other: Remarks:  AJ/3
Water Sample Data
Szmpin 5 AREA S 17 2??- ivpes MENED ) [9(22,,.1‘ ?- times O ? 3 f—:;" 2 GTAmeDs 32
QC Sample ID; AREA-L-17-208 Type: PYP- Date:_(.a‘_,?—u??__ Time:_Q JY5™  # Containers: 4
Sampling Personnes: ﬂméﬁ Lawae S % Suaniae Radeisdn Sampling Method: ¢jre\y ]
Remarks {color, odor. cic.):
Purge | Depth to Spec.
Vol Water | Cond. Turbidity DO Temp. ORP Salinity |
Time ) (liters) | {fi bive) pit {msfemy | {NTL) mgiy | (°C) {1y %o}
Stabilization Requirements| (+10%) | & 10%) | (= 10%) & 10%) .
Py 0 | v Initial Depth to Water (Pre-pumping)
— 0230 [ Omopms Setber 1 J02 T 23F | /S 2 T Gzl | ieso | /3G e
0935 | cles 1’mm0\ Sonnds | L
g A [t %“ ) : -
FAAY Cel\g o %\l\xp] o€ Sq,:é&
s e e i ey e —— o SRR ORI ST e C = —— e
: ; ; E
]
1
!
i -
i a
|
i C i i i ,i
i Final (at time of sample collection)
T 1 1 = 1 : T T
Well Volume Calculation
A Welil volume (liters) = [Well casing volume ( !i!ers.ffz)!’ % [Length of water column ()] o ) _
Well casing diameter (inj — Well casing volume {Jiters/ft)
1.25” — 0.3 1.5 — 0.4 27— 0.6 2,57 — 1 =14 35" —2 4" ~25 6"~ 55
Revorded by: &a\h [J\m) Daw:(ch""'hq Page \ or ‘ Meter Mogei: 007 152

Reviewed by:\S Perdiscdate: wf12f1)

Revision: January 2016
Pilename: £ Samnle Callaction Form-Kevnart. 2016 dne
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TABLE B-1 HISTORICAL FIELD-MEASURED PARAMETER DATA FOR OU 2 AREA 8 LTM PROGRAM

MW8-8 6/11/2007 | 5/5/2008 | 6/17/2009 | 6/14/2010 | 7/20/2011 | 6/14/2012 | 6/18/2013 | 6/17/2014 | 6/26/2015 | 6/20/2016 | 6/21/2017
Temperature ( °C) 14.6 13.5 14.3 14.4 15.9 14.5 16.10 15.35 17.35 17.90 18.7
pH (SU) 6.49 6.76 6.50 7.09 6.58 7.18 7.17 7.12 6.85 6.78 6.92
Specific Conductivity (mS/cm) 0.305 0.427 0.625 0.495 0.321 0.154 0.172 0.276 0.480 0.346 0.343
Salinity (%) 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
Turbidity (NTUs) 3 16 10 35 4 0 134.0 20 0 0 2.1
Dissolved Oxygen (mg/L) 2.3 2.13 2.77 1.92 251 5.94 9.49 7.15 7.55 6.01 4.89
Redox (millivolts) 137 122 145 156 229 212 165 200 192 158 131
MW8-9 6/11/2007 | 5/5/2008 | 6/17/2009 | 6/14/2010 | 7/20/2011 | 6/14/2012 | 6/18/2013 | 6/18/2014 | 6/25/2015 | 6/20/2016 | 6/21/2017
Temperature ( °C) 12.4 11.9 13.5 13.0 14.3 13.0 15.11 14.37 16.30 18.79 16.65
pH (SU) 6.71 6.91 6.89 6.87 6.92 6.36 7.23 7.28 6.98 6.92 7.08
Specific Conductivity (mS/cm) 32.7 35.4 30.2 26.6 37.2 28.7 30.1 34.9 34.7 315 29
Salinity (%) 2.0 2.2 1.9 1.6 2.3 1.7 19 2.1 2.1 2.0 1.77
Turbidity (NTUs) 16 22 25 36 22 14 29.4 30 32 0 6.1
Dissolved Oxygen (mg/L) 6.0 6.20 7.99 5.68 5.75 5.18 4.38 3.88 5.47 5.13 6.43
Redox (millivolts) 152 144 165 207 248 239 155 163 197 176 137
MW8-11 6/11/2007 | 5/6/2008 | 6/17/2009 | 6/14/2010 | 7/19/2011 | 6/14/2012 | 6/18/2013 | 6/17/2014 | 6/25/2015 | 6/20/2016 | 6/21/2017
Temperature ( °C) 15.4 13.0 14.3 14.70 15.9 14.9 16.15 16.24 18.94 19.74 17.29
pH (SU) 6.68 6.88 6.80 6.41 6.65 6.02 6.81 7.10 6.68 6.50 6.80
Specific Conductivity (mS/cm) 29.1 26.4 28.9 26.8 28.0 24.0 21.7 24.6 241 240 21.8
Salinity (%) 1.8 1.6 1.8 1.6 1.7 15 1.3 1.6 1.6 1.6 1.30
Turbidity (NTUs) 0 6 8.0 19 3 0 67.7 13 0 0 2.0
Dissolved Oxygen (mg/L) 7.9 7.08 6.96 6.49 7.24 6.51 6.31 6.01 7.05 5.03 6.81
Redox (millivolts) 200 220 269 263 256 257 237 242 241 240 223
MW8-12 6/11/2007 | 5/6/2008 | 6/17/2009 | 6/14/2010 | 7/19/2011 | 6/14/2012 | 6/18/2013 | 6/17/2014 | 6/25/2015 | 6/20/2016 | 6/21/2017
Temperature ( °C) 14.4 11.7 13.8 13.7 16.1 14.5 15.54 16.93 19.34 19.40 15.50
pH (SU) 7.20 7.29 7.37 7.00 7.11 7.17 7.66 7.84 7.51 6.94 7.29
Specific Conductivity (mS/cm) 2.89 3.90 1.59 5.84 3.45 2.44 1.20 1.46 1.51 1.70 4.99
Salinity (%) 0.1 0.2 0.1 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.27
Turbidity (NTUs) 0 5 7 20 3 0 25.6 31 23 0 1.3
Dissolved Oxygen (mg/L) 7.9 8.22 7.77 4.75 7.35 7.40 7.91 6.15 7.51 5.99 7.07
Redox (millivolts) 139 147 209 224 202 250 151 227 161 180 138
Mw8-14 6/11/2007 | 5/5/2008 | 6/18/2009 | 6/14/2010 | 7/19/2011 | 6/14/2012 | 6/18/2013 | 6/18/2014 | 6/26/2015 | 6/21/2016 | 6/21/2017
Temperature ( °C) 13.9 10.6 14.1 13.4 15.5 13.2 15.47 16.21 18.91 18.02 16.08
pH (SU) 7.85 8.04 7.87 7.18 791 7.71 8.24 8.36 7.92 7.84 7.97
Specific Conductivity (mS/cm) 48.3 49.5 50.1 51.0 49.8 43.0 52.9 55.3 53.7 47.4 36.6
Salinity (%) 3.1 3.2 3.2 3.2 3.2 2.7 3.5 3.5 3.5 3.0 2.27
Turbidity (NTUs) 10 14 14 21 3 0 30.6 89 10 0 2.6
Dissolved Oxygen (mg/L) 9.7 9.24 8.79 8.56 7.55 7.25 7.62 6.55 6.72 5.09 7.44
Redox (millivolts) 107 145 130 192 219 237 149 180 181 155 123
MW8-16 6/12/2007 | 5/6/2008 | 6/18/2009 | 6/14/2010 | 7/20/2011 | 6/14/2012 | 6/18/2013 | 6/18/2014 | 6/25/2015 | 6/21/2016 | 6/21/2017
Temperature ( °C) 14.3 13.4 14.4 14.50 15.7 14.3 18.06 16.18 16.97 17.12 18.02
pH (SU) 6.61 6.74 7.27 6.40 6.75 6.72 7.44 7.30 6.93 7.08 6.96
Specific Conductivity (mS/cm) 10.2 7.42 6.44 5.24 0.592 0.459 0.313 0.348 0.486 0.408 15.0
Salinity (%) 0.6 0.4 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.87
Turbidity (NTUs) 8 7 7 18 7 0 87.9 60 23 0 1.7
Dissolved Oxygen (mg/L) 0.4 0.5 0.61 0.62 2.29 3.74 0.65 0.60 3.08 4.65 3.85
Redox (millivolts) -53 -64 -95 28 225 197 113 199 155 138 -78
SEEP A 6/12/2007 | 5/5/2008 | 6/19/2009 | 6/15/2010 | 7/19/2011 | 6/18/2012 | 6/19/2013 | 6/17/2014 | 6/29/2015 | 6/20/2016 | 6/22/2017
Temperature ( 0C) 17.1 18.6 16.1 15.8 16.3 15.5 16.19 16.51 17.29 18.01 16.50
pH (SU) 6.48 6.36 6.18 6.33 6.50 6.21 5.48 6.61 6.81 6.65 7.02
Specific Conductivity (mS/cm) 42.7 38.4 41.1 41.1 41.7 31.9 40.9 40.9 39.1 37.3 28.8
Salinity (%) 2.8 2.4 2.6 2.7 2.7 2.0 2.6 2.6 25 2.4 1.77
Turbidity (NTUs) 12 1.8 24 33 36 41 79.2 61 34 14 15
Dissolved Oxygen (mg/L) 8.4 7.61 7.89 8.17 7.84 6.89 6.13 5.29 6.21 5.51 6.21
Redox (millivolts) 169 154 105 131 141 278 30 89 91 101 136
Notes:

ft. msl = feet mean sea level

SU = scale units 1 to 14 (1 = acidic; 7 = neutral; 14 = basic)
mS/cm = milliSiemens per centimeter

NTUs = nephelometric turbidity units

mg/L = milligrams per liter



Spring 2017 Long-Term Monitoring Report Final
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LABORATORY DATA CONSULTANTS, INC.

PPREPRERERY

“u' ' e ime— 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
D

Sealaska Environmental Services August 14, 2017

PO BOX 869

Marine Science Center, 2" Floor
18743 Front Street NE

Poulsbo, WA 98370

ATTN: Ms. Sherri Wunderlich

SUBJECT: Keyport LTM, Area 8, TO 046, Data Validation
Dear Ms. Wunderlich,

Enclosed is the final validation report for the fractions listed below. This SDG was received on
July 31, 2017. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #39185:

SDG # Fraction
K1706626 Volatiles, 1,4-Dioxane, Dissolved Metals

The data validation was performed under Level Ill guidelines. The analyses were validated using
the following documents, as applicable to each method:

° NAVFAC North West Standard Operating Procedure: Field Procedures Manual,
Naval Facilities Engineering Command Northwest, 2015

° USEPA National Functional Guidelines for Organic Superfund Methods Data
Review, January 2017

° USEPA National Functional Guidelines for Inorganic Superfund Methods Data
Review, January 2017

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
Project Manager/Chemist

V:ALOGIN\Sealaska\Keyport\39185COV.wpd EM No WS/ NO 846



HC Attachment 1
Level lll LDC #39185 (Sealaska-Bothell, WA / Keyport LTM, Area 8, TO 046)
(3) 1,4- Diss.
DATE DATE VOA [Dioxane | Metals
DC SDG# REC'D DUE |(8260C)|(8270D-S)((200.7/8)
Matrix: Water/Soil WI|S|W[S |W]|S WI|S |W]|S WIS [W[SIW|[S|W|]S|W]|]S|W S
A K1706626 07/31/17 108/21/17 |10 0 | 7 0]9]|O0
otal T/CR 10]0[7 ]1]0]9]0 OlO0OfO]O oOJ]O0O]JO]J]O]J]O]J]O]JO|JOJOfO(|O 26

Shaded cells indicate Level IV review (all other cells are Level Ill review). These sample counts do not include MS/MSD, DL, RE and DUPs

V:\LOGIN\Sealaska\Keyport\39185ST-Area 8-TO46.wpd




LDC Report# 39185A1

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Sample Delivery Group (SDG):

Data Validation Report

Keyport, Area 8, TO 046
August 14, 2017
Volatiles

Level il

ALS Environmental

K1706626

Sample Identification

Laboratory Sample
Identification

Collection
Matrix Date

AREA-8-17-204

K1706626-001

Water 06/21/17

AREA-8-17-203

K1706626-002

Water 06/21/17

AREA-8-17-202

K1706626-003

Water 06/21/17

AREA-8-17-205

K1706626-004

Water 06/21/17

AREA-8-17-201

K1706626-005

Water 06/21/17

AREA-8-17-200

K1706626-006

Water 06/21/17

AREA-8-17-206

K1706626-007

Water 06/21/17

AREA-8-17-207

K1706626-008

Water 06/21/17

AREA-8-17-208

K1706626-009

Water 06/21/17

TB-061917

K1706626-010

Water 06/21/17

AREA-8-17-205MS

K1706626-004MS

Water 06/21/17

AREA-8-17-206MSD

K1706626-004MSD

Water 06/21/17

AREA-8-17-207MS

K1706626-008MS

Water 06/21/117

AREA-8-17-207MSD

K1706626-008MSD

Water 06/21/17

VALOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the NAVFAC Northwest Standard Operating Procedure: Field
Procedures Manual (Naval Facilities Engineering Command Northwest, 2015) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW
846 Method 8260C

All sample results were subjected to Level Il data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detect): The compound or analyte was analyzed for and positively identified
by the laboratory; however the analyte should be considered non-detect at the
reported concentration due to the presence of contaminants detected in the
associated blank(s).

UJ  (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected):. The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

V\LOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC 2



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tuné was performed at 12 hour intervals.
All ion abundance requirements were met.‘

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, the
percent relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated

Date Compound %D Samples Flag
06/29/17 Carbon tetrachloride 24 AREA-8-17-205 UJ (all non-detects)
AREA-8-17-207
TB-061917

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

VALOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC



V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were

found in the laboratory blanks.

VI. Field Blanks

Sample TB-061917 was identified as a trip blank. No contaminants were found with the

following exceptions:

Collection Associated
Blank 1D Date Compound Concentration Samples
TB-061917 06/21/17 Toluene 0.35 ug/L AREA-8-17-204

AREA-8-17-203
AREA-8-17-202
AREA-8-17-205
AREA-8-17-201
AREA-8-17-200
AREA-8-17-206
AREA-8-17-207
AREA-8-17-208

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in

the associated field blanks with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
AREA-8-17-205 Toluene 0.070 ug/L 0.50U ug/L
AREA-8-17-201 Toluene 0.060 ug/L 0.50U ug/t.
AREA-8-17-200 Toluene 0.11 ug/L 0.50U ug/L
AREA-8-17-206 Toluene 0.070 ug/L 0.50U ug/L
AREA-8-17-207 Toluene 0.090 ug/L 0.50U ug/L
AREA-8-17-208 Toluene 0.060 ug/L 0.50U ug/L

VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate

recoveries (%R) were within QC limits.

VALOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC




VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative

percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples AREA-8-17-203 and AREA-8-17-202 and samples AREA-8-17-207 and
AREA-8-17-208 were identified as field duplicates. No results were detected in any of

the samples with the following exceptions:

Concentration (ug/L)

VALOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC

Compound AREA-8-17-203 AREA-8-17-202 RPD (Limits)
trans-1,2-Dichloroethene 0.14 0.11 24 (<50)
1,1-Dichloroethane 0.10 0.10 0 (=50)
cis-1,2-Dichloroethene 0.26 0.26 0 (=50)
Chloroform 0.23 0.23 0 (=50)
1,1,1-Trichloroethane 3.0 3.0 0 (=50)
Trichloroethene 24 24 0 (=50)
Tetrachloroethene 0.44 0.41 7 (<50)

Concentration (ug/L)

Compound AREA-8-17-207 AREA-8-17-208 RPD (Limits)
1,1-Dichloroethene 2.6 2.6 0 (=50)
trans-1,2-Dichloroethene 0.10 0.11 10 (=50)
1,1-Dichloroethane 13 1.2 8 (=50)
cis-1,2-Dichloroethene 0.69 0.69 0 (50)

5




Concentration (ug/L)

Compound AREA-8-17-207 AREA-8-17-208 RPD (Limits)
Chloroform 0.76 0.73 4 (=50)
1,1,1-Trichloroethane 18 17 6 (<50)
Trichloroethene 6.7 6.6 2 (s50)
Toluene 0.090 0.060 40 (s50)
Tetrachloroethene 0.58 0.58 0 (=50)

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
Xll. Compound Quantitation

Raw data were not reviewed for Level Il validation.

XIlll. Target Compound Identifications

Raw data were not reviewed for Level Il validation.

XIV. System Performance

Raw data were not reviewed for Level Il validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to continuing calibration %D, data were qualified as estimated in three samples.
Due to trip blank contamination, data were qualified as not detected in six samples.
Quality control criteria were met, other than those discussed above, and no significant

issues impacting data quality were identified. The analytical data are acceptable for use
as reported by the laboratory and qualified during data validation.

V\LOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC 6



Keyport, Area 8, TO 046
Volatiles - Data Qualification Summary - SDG K1706626

Sample

Compound

Flag

Reason

AREA-8-17-205
AREA-8-17-207
TB-061917

Carbon tetrachloride

UJ (all non-detects)

Continuing calibration (%D)

Keyport, Area 8, TO 046
Volatiles - Laboratory Blank Data Qualification Summary - SDG K1706626

Keyport, Area 8, TO 046
Volatiles - Field Blank Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG

VALOGIN\SEALASKA\KEYPORT\39185A1_SE3.DOC

Modified Final

Sample Compound Concentration
AREA-8-17-205 Toluene 0.50U ug/L
AREA-8-17-201 Toluene 0.50U ug/L
AREA-8-17-200 Toluene 0.50U ug/L
AREA-8-17-206 Toluene 0.50U ug/L
AREA-8-17-207 Toluene 0.50U ug/L.
AREA-8-17-208 Toluene 0.50U ug/L

7




ALS Group USA, Corp. dba ALS Environmental

Paae 60 of 990

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds
Sample Name: AREA-8-17-204 Units: ug/L
Lab Code: K1706626-001 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C
Dilution Date Date Extraction

Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene 0.78 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane ND U 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 0.28 J 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 0.74 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) 0.87 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299

- Carbon Tetrachloride ND U .0.20 020  00% @1 06/26/17 06/26/17 'KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 10 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene ND U 0.50 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 2.8 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
0-Xylene ND U 0.50 020  0.074 1 06/26/17 06/26/17  KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 87 80-119 06/26/17 Acceptable
Toluene-d8 97 §9-112 06/26/17 Acceptable
4-Bromofluorobenzene 88 85-114 06/26/17 Acceptable
n e —— -~
Initials: €2

Comments:
Printed:  07/21/2017  10:31:36 Form 1A - Organic Page of 1
u\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR 199944



ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds
Sample Name: AREA-8-17-203 Units: ug/L
Lab Code: K1706626-002 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C
Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene 0.14 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane 0.10 J 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 0.26 J 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 0.23 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) 3.0 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Carbon Tetrachloride ND U 0.20 0.20 0.096 1 06/26/17 06/26/17 KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 3 24 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene ND U 0.50 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 0.44 J 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
0-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299
Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 93 80-119 06/26/17 Acceptable
Toluene-d8 98 89-112 06/26/17 Acceptable
4-Bromofluorobenzene 89 85-114 06/26/17 Acceptable
b oL
Initials: €2
Comments:
Printed:  07/21/2017  10:31:40 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form1mNew.rpt Merged SuperSet Reference: RR199944
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017

Volatile Organic Compounds

Sample Name: AREA-8-17-202 Units: ug/L
Lab Code: K1706626-003 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C
Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichlorocthene 0.11 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane 0.10 J 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 0.26 J 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 023 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) 3.0 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Carbon Tetrachloride , ND U 020 020  0.09 1 06/26/17 06/26/17  KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 24 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene ND U 0.50 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 i 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 041 J 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
o0-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299
Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 92 80-119 06/26/17 Acceptable
Toluene-d8 98 89-112 06/26/17 Acceptable
4-Bromofluorobenzene 90 85-114 06/26/17 Acceptable
ARGl © e W
Initials: &=
Comments:
Printed:  07/21/2017  10:31:44 Form 1A - Organic Page 1 of 1
w:\Stealth\Crystal.rpt\Form 1mNew.rpt Merged SuperSet Reference: RR 199944
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017

Volatile Organic Compounds

Sample Name: AREA-8-17-205 Units: ug/L
Lab Code: K1706626-004 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/29/17 06/29/17 KWG1705456
Acetone ND U 20 10 33 1 06/29/17 06/29/17 KWG1705456
trans-1,2-Dichloroethene ND U 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1-Dichloroethane ND U 0.50 0.20 0.077 1 06/29/17 06/29/17 KWG1705456
cis-1,2-Dichloroethene ND U 0.50 0.20 0.067 1 06/29/17 06/29/17 KWG1705456
Chloroform ND U 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1,1-Trichloroethane (TCA) ND U 0.50 0.20 0.075 1 06/29/17 06/29/17 KWG1705456
Carbon Tetrachloride ND U OO 0.20 - 0.20 0.096 1 06/29/17 06/29/17 KWG1705456 *
Benzene ND U 0.50 0.10 0.062 1 06/29/17 06/29/17 KWG1705456
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/29/17 06/29/17 KWG1705456
Trichloroethene (TCE) ND U 0.50 0.20 0.10 1 06/29/17 06/29/17 KWG1705456
Toluene 0.070 J O.BOV 050 0.10 0.054 1 06/29/17 06/29/17 KWG1705456
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/29/17 06/29/17 KWG1705456
Tetrachloroethene (PCE) ND U 0.50 0.20 0.099 1 06/29/17 06/29/17 KWG1705456
Ethylbenzene ND U 0.50 0.10 0.050 1 06/29/17 06/29/17 KWG1705456
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/29/17 06/29/17 KWG1705456
o-Xylene ND U 0.50 0.20 0.074 1 06/29/17 06/29/17 KWG1705456
Styrene ND U 0.50 0.20 0.089 1 06/29/17 06/29/17 KWG1705456
* See Case Narrative

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 86 80-119 06/29/17 Acceptable
Toluene-d8 97 89-112 06/29/17 Acceptable
4-Bromofluorobenzene 87 85-114 06/29/17 Acceptable
initials: é®
Comments:
1

Printed:  07/21/2017  10:31:48 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\FormImNew.rpt Merged SuperSet Reference: RR 199944
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds

Sample Name: AREA-8-17-201 Units: ug/L
Lab Code: K1706626-005 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene ND U 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane ND U 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene ND U 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform ND U 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) ND U 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Catbon Tetrachloride ~NDU 0:20 -0:20 - 0:096 i 06/26/17 - 06/26/17 - - KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 0.12 J 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene 0.060 J 6.50() 050 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichlorocthane ND U 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 013 J 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
0-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 85 80-119 06/26/17 Acceptable
Toluene-d8 97 89-112 - 06/26/17 Acceptable
4-Bromofluorobenzene 88 85-114 06/26/17 Acceptable
Initials: €2

Comments:
Printed:  07/21/2017  10:31:52 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds
Sample Name: AREA-8-17-200 Units:  ug/L
Lab Code: K1706626-006 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C
Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene 011 J 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene 3.0 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane ND U 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 1.6 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 0.62 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) 0.93 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Carbon Tetrachloride ND U 0.20 0.20 0.096 1 06/26/17 06/26/17 KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 40 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene 0.11 Jo.D0() 050 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane 019 J 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 7.1 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17  KWG1705299
o-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299
Control - Date

Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 87 80-119 06/26/17 Acceptable
Toluene-d8 99 89-112 06/26/17 Acceptable
4-Bromofluorobenzene 88 85-114 06/26/17 Acceptable

g Initials: =
Comments:
Printed:  (7/21/2017  10:31:56 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds

Sample Name: AREA-8-17-206 Units: ug/L
Lab Code: K1706626-007 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene 0.090 J 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene 0.19 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane 0.080 J 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 26 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 014 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) ND U 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Carbon Tetrachloride - - ND. U -0.20 .0.20 ... ..0.096 1 - 06/26/17 06/26/17 KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 7.2 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene 0.070 J O-S0U 0.50 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 015 J 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
o0-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 87 80-119 06/26/17 Acceptable
Toluene-d8 97 89-112 06/26/17 Acceptable
4-Bromofluorobenzene 88 85-114 06/26/17 Acceptable
Initials: g2

Comments:
Printed:  07/21/2017  10:32:00 Form 1A - Organic Page 1 of
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/22/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds

Sample Name: AREA-8-17-207 Units: ug/L
Lab Code: K1706626-008 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene 2.6 0.50 0.20 0.080 1 06/29/17 06/29/17 KWG1705456
Acetone ND U 20 10 33 1 06/29/17 06/29/17 KWG1705456
trans-1,2-Dichloroethene 0.10 J 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1-Dichioroethane 1.3 0.50 0.20 0.077 1 06/29/17 06/29/17 KWG1705456
cis-1,2-Dichloroethene 0.69 0.50 0.20 0.067 1 06/29/17 06/29/17 KWG1705456
Chloroform 0.76 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1,1-Trichloroethane (TCA) 18 0.50 0.20 0.075 1 06/29/17 06/29/17 KWG1705456
Carbon Tetrachloride ~“ND U OJ" 020 ~0:20- -~ 0.096 1 06/29/17- - ---06/29/17 KWG1705456.- - *
Benzene ND U 0.50 0.10 0.062 1 06/29/17 06/29/17 KWG1705456
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/29/17 06/29/17 KWG1705456
Trichloroethene (TCE) 6.7 0.50 0.20 0.10 1 06/29/17 06/29/17 KWG1705456
Toluene 0.090 J O"boU 0.50 0.10 0.054 1 06/29/17 06/29/17 KWG1705456
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/29/17 06/29/17 KWG1705456
Tetrachloroethene (PCE) 0.58 0.50 0.20 0.099 1 06/29/17 06/29/17 KWG1705456
Ethylbenzene ND U 0.50 0.10 0.050 1 06/29/17 06/29/17 KWG1705456
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/29/17 06/29/17 KWG1705456
0-Xylene ND U 0.50 0.20 0.074 1 06/29/17 06/29/17 KWG1705456
Styrene ND U 0.50 0.20 0.089 1 06/29/17 06/29/17 KWG1705456
* See Case Narrative

Control Date
Surrogate Name “Rec Limits Analyzed Note
Dibromofluoromethane 102 80-119 06/29/17 Acceptable
Toluene-d8 98 89-112 06/29/17 Acceptable
4-Bromofluorobenzene 89 85-114 06/29/17 Acceptable
Initials: @

Comments:
Printed:  07/21/2017  10:32:04 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/22/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds

Sample Name: AREA-8-17-208 Units: ug/L
Lab Code: K1706626-009 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene 2.6 0.50 0.20 0.080 1 06/26/17 06/26/17 KWG1705299
Acetone ND U 20 10 33 1 06/26/17 06/26/17 KWG1705299
trans-1,2-Dichloroethene 0.11 J 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1-Dichloroethane 1.2 0.50 0.20 0.077 1 06/26/17 06/26/17 KWG1705299
cis-1,2-Dichloroethene 0.69 0.50 0.20 0.067 1 06/26/17 06/26/17 KWG1705299
Chloroform 0.73 0.50 0.20 0.072 1 06/26/17 06/26/17 KWG1705299
1,1,1-Trichloroethane (TCA) 17 0.50 0.20 0.075 1 06/26/17 06/26/17 KWG1705299
Carbon Tetrachloride ND U 0.20 0.20 0.096 1 06/26/17 06/26/17 KWG1705299
Benzene ND U 0.50 0.10 0.062 1 06/26/17 06/26/17 KWG1705299
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/26/17 06/26/17 KWG1705299
Trichloroethene (TCE) 6.6 0.50 0.20 0.10 1 06/26/17 06/26/17 KWG1705299
Toluene 0.060 J 0.0 0.50 0.10 0.054 1 06/26/17 06/26/17 KWG1705299
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/26/17 06/26/17 KWG1705299
Tetrachloroethene (PCE) 0.58 0.50 0.20 0.099 1 06/26/17 06/26/17 KWG1705299
Ethylbenzene ND U 0.50 0.10 0.050 1 06/26/17 06/26/17 KWG1705299
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/26/17 06/26/17 KWG1705299
o-Xylene ND U 0.50 0.20 0.074 1 06/26/17 06/26/17 KWG1705299
Styrene ND U 0.50 0.20 0.089 1 06/26/17 06/26/17 KWG1705299

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 98 80-119 06/26/17 Acceptable
Toluene-d8 97 89-112 06/26/17 Acceptable
4-Bromofluorobenzene 88 85-114 06/26/17 Acceptable
Initials: €2

Comments:
Printed:  (07/21/2017  10:32:08 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
Volatile Organic Compounds

Sample Name: TB-061917 Units: ug/L
Lab Code: K1706626-010 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260C

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,1-Dichloroethene ND U 0.50 0.20 0.080 1 06/29/17 06/29/17 KWG1705456
Acetone ND U 20 10 33 1 06/29/17 06/29/17 KWG1705456
trans-1,2-Dichloroethene ND U 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1-Dichloroethane ND U 0.50 0.20 0.077 1 06/29/17 06/29/17 KWG1705456
cis-1,2-Dichloroethene ND U 0.50 0.20 0.067 1 06/29/17 06/29/17 KWG1705456
Chioroform ND U 0.50 0.20 0.072 1 06/29/17 06/29/17 KWG1705456
1,1,1-Trichloroethane (TCA) ND U — 0.50 0.20 0.075 1 06/29/17 06/29/17 KWG1705456
Carbon Tetrachloride ND U VD 0.20 0.20 0.096 1 06/29/17 06/29/17 KWG1705456 *
Benzene ND U 0.50 0.10 0.062 1 06/29/17 06/29/17 KWG1705456
1,2-Dichloroethane (EDC) ND U 0.50 0.15 0.080 1 06/29/17 06/29/17 KWG1705456
Trichloroethene (TCE) ND U 0.50 0.20 0.10 1 06/29/17 06/29/17 KWG1705456
Toluene 035 J 0.50 0.10 0.054 1 06/29/17 06/29/17 KWG1705456
1,1,2-Trichloroethane ND U 0.50 0.40 0.14 1 06/29/17 06/29/17 KWG1705456
Tetrachloroethene (PCE) ND U 0.50 0.20 0.099 1 06/29/17 06/29/17 KWG1705456
Ethylbenzene ND U 0.50 0.10 0.050 1 06/29/17 06/29/17 KWG1705456
m,p-Xylenes ND U 0.50 0.20 0.11 1 06/29/17 06/29/17 KWG1705456
0-Xylene ND U 0.50 0.20 0.074 1 06/29/17 06/29/17 KWG1705456
Styrene ND U 0.50 0.20 0.089 1 06/29/17 06/29/17 KWG1705456
* See Case Narrative

Control Date
Surrogate Name %Rec Limits Analyzed Note
Dibromofluoromethane 88 80-119 06/29/17 Acceptable
Toluene-d8 97 89-112 06/29/17 Acceptable
4-Bromofluorobenzene 87 85-114 06/29/17 Acceptable
Initials: @@

Comments:
Printed:  07/21/2017  10:32:12 Form 1A - Organic Page 1 of 1
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LDC Report# 39185A2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Keyport, Area 8, TO 046

LDC Report Date:
Parameters:
Validation Level:

Laboratory:

August 14, 2017
1,4-Dioxane
Level Il

ALS Environmental

Sample Delivery Group (SDG): K1706626

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
AREA-8-17-204 K1706626-001 Water 06/21/17
AREA-8-17-203 K1706626-002 Water 06/21/17
AREA-8-17-202 K1706626-003 Water 06/21/17
AREA-8-17-205 K1706626-004 Water 06/21/17
AREA-8-17-201 K1706626-005 Water 06/21/17
AREA-8-17-200 K1706626-006 Water 06/21/17
AREA-8-17-206 K1706626-007 Water 06/21/17
AREA-8-17-205MS K1706626-004MS Water 06/21/17
AREA-8-17-205MSD K1706626-004MSD Water 06/21/17

VALOGIN\SEALASKA\KEYPORT\39185A2B_SE3.DOC 1




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the NAVFAC Northwest Standard Operating Procedure: Field
Procedures Manual (Naval Facilities Engineering Command Northwest, 2015) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

1,4-Dioxane by Environmental Protection Agency (EPA) SW 846 Method 8270D in
Selected lon Monitoring (SIM) mode

All sample results were subjected to Level Ill data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

UJ  (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

V:\LOGIN\SEALASKA\KEYPORT\39185A2B_SE3.DOC 2



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0%.
Average relative response factors (RRF) were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VALOGIN\SEALASKA\KEYPORT\39185A2B_SE3.DOC 3



VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples AREA-8-17-203 and AREA-8-17-202 were identified as field duplicates. No
results were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound AREA-8-17-203 AREA-8-17-202 RPD (Limits)

1,4-Dioxane 16 15 6 (<50)

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

Raw data were not reviewed for Level lll validation.

XIll. Target Compound ldentifications

Raw data were not reviewed for Level Ill validation.

XIV. System Performance

Raw data were not reviewed for Level IlI validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable. Based
upon the data validation all results are considered valid and usable for all purposes.

VALOGIN\SEALASKA\KEYPORT\39185A2B_SE3.DOC 4



Keyport, Area 8, TO 046
1,4-Dioxane - Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG

Keyport, Area 8, TO 046
1,4-Dioxane - Laboratory Blank Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG

Keyport, Area 8, TO 046
1,4-Dioxane - Field Blank Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG
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ALS Group USA, Corp. dba ALS Environmental

: Analytical Results
Sealaska Environmental Services, LLC

Client: Service Request: K 1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
1,4-Dioxane by GCMS

Sample Name: AREA-8-17-204 Units: ug/L
Lab Code: K1706626-001 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane 1.1 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date
Surrogate Name % Rec Limits Analyzed Note
1,4-Dioxane-d8 81 64-120 07/18/17 Acceptable
s e, e
Initials: ¢z

Comments:
Printed:  08/11/2017  11:41:19 Form 1A - Organic Page 1 oof 1
u:\Stealth\Crystal.rpt\Form 1 mNew.rpt Merged SuperSet Reference: RR199949
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017

1,4-Dioxane by GCMS

Sample Name: AREA-8-17-203 Units: ug/L
Lab Code: K1706626-002 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane 16 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date
Surrogate Name YRec Limits Analyzed Note
1,4-Dioxane-d8 82 64-120 07/18/17 Acceptable
P “._'1}* e PN 7

AUG 14 2017

initials: €%

REVISED

2:47 pm, Aug 11,

Comments:

Printed: (08/11/2017 11:41:29 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017

1,4-Dioxane by GCMS

Sample Name: AREA-8-17-202 Units:  ug/L
Lab Code: K1706626-003 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane 15 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date

Surrogate Name oRec Limits Analyzed Note
1,4-Dioxane-d8 80 64-120 07/18/17 Acceptable

B R, 1o

AUG 14 2017
initials: €&

2:47 pm, Aug 11, 20

Comments:

Printed:  08/11/2017 11:41:32 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017

1,4-Dioxane by GCMS

Sample Name: AREA-8-17-205 Units:  ug/L
Lab Code: K1706626-004 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilation Date Date Extraction
Analyte Name Result Q L.OQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date

Surrogate Name YoRec Limits Analyzed Note
1,4-Dioxane-d8 83 64-120 07/18/17 Acceptable

G AR M S B DN

AUG 14 2017

Initials: &=

REVISED

2:47 pm, Aug 1

Comments:

Printed:  Q8/11/2017 11:41:35 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water - Date Received: 06/23/2017

1,4-Dioxane by GCMS

Sample Name: AREA-8-17-201 Units:  ug/L
Lab Code: K1706626-005 Basis: NA
Extraction Method: EPA 3535A . Level: Low
Analysis Method: 8270D SIM

Dilution Date Date . Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date

Surrogate Name % Rec Limits Analyzed Note
1,4-Dioxane-d8 85 64-120 07/18/17 Acceptable

A 5 VS T M s A

AUG 14 2017

initials: €&

2:47 pm, Aug 1

Comments:

Printed:  08/11/2017 11:41:39 Form 1A - Organic Page 1 of 1
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
1,4-Dioxane by GCMS

Sample Name: AREA-8-17-200 Units: ug/L
Lab Code: K1706626-006 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane 1.1 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date
Surrogate Name % Rec Limits Analyzed Note
1,4-Dioxane-d8 80 64-120 07/18/17 Acceptable
Initials: g2
REVISED
2:47 pm, Aug 11, 20

Comments:
Printed:  08/11/2017  11:41:43 Form 1A - Organic Page 1 of 1]
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR 199949
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/2017
Sample Matrix: Water Date Received: 06/23/2017
1,4-Dioxane by GCMS

Sample Name: AREA-8-17-206 Units: ug/L
Lab Code: K1706626-007 Basis: NA
Extraction Method: EPA 3535A Level: Low
Analysis Method: 8270D SIM

Dilution Date Date Extraction
Analyte Name Result Q LOQ LOD MDL Factor Extracted Analyzed Lot Note
1,4-Dioxane ND U 0.40 0.20 0.16 1 06/28/17 07/18/17 KWG1705360

Control Date
Surrogate Name %Rec Limits Analyzed Note
1,4-Dioxane-d8 79 64-120 07/18/17 Acceptable
Initials: €%
2:47 pm, Aug 11,

Comments:
Printed:  08/11/2017  11:41:47 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form I mNew.rpt Merged SuperSet Reference: RR199949
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LDC Report# 39185A4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Keyport, Area 8, TO 46
LDC Report Date: August 11, 2017
Parameters: Dissolved Metals
Validation Level: Level i

Laboratory: ALS Environmental

Sample Delivery Group (SDG): K1706626

Laboratory Sample

Collection
Sample ldentification Identification Matrix Date
AREA-8-17-204 K1706626-001 Water 06/21/17
AREA-8-17-203 K1706626-002 Water 06/21/17
AREA-8-17-202 K1706626-003 Water 06/21/17
AREA-8-17-205 K1706626-004 Water 06/21/17
AREA-8-17-201 K1706626-005 Water 06/21/17
AREA-8-17-200 K1706626-006 Water 06/21/17
AREA-8-17-206 K1706626-007 Water 06/21/17
AREA-8-17-207 K1706626-008 Water 06/22/17
AREA-8-17-208 K1706626-009 Water 06/22/17
AREA-8-17-205MS K1706626-004MS Water 06/21/17
AREA-8-17-205MSD K1706626-004MSD Water 06/21/17
AREA-8-17-207MS K1706626-008MS Water 06/22/17
AREA-8-17-207MSD K1706626-008MSD Water 06/22/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the NAVFAC Northwest Standard Operating Procedure: Field
Procedures Manual (Naval Facilities Engineering Command Northwest, 2015) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Nickel, Silver, and Zinc by
Environmental Protection Agency (EPA) Methods 200.7/200.8

All sample results were subjected to Level Ill data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detect): The compound or analyte was analyzed for and positively identified
by the laboratory; however the analyte should be considered non-detect at the
reported concentration due to the presence of contaminants detected in the
associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

VALOGIN\SEALASKA\KEYPORT\39185A4A_SE3.DOC



I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants weré
found in the laboratory blanks with the following exceptions:

Maximum Associated
Laboratory Blank ID Analyte Concentration Samples
PB (prep blank) Copper 0.02 ug/L All samples in SDG K1706626
ICB/CCB Barium 0.8 mg/L All samples in SDG K1706626

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
AREA-8-17-206 Copper 0.10 ug/L 0.10UJ ug/L

VALOGIN\SEALASKA\KEYPORT\39185A4A_SE3.DOC



VI. Field Blanks
No field blanks were identified in this SDG.
VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample.

For AREA-8-17-205MS/MSD, no data were qualified for Chromium percent recoveries
outside the QC limits since the parent sample results were greater than 4X the spike
concentration.

For AREA-8-17-207MS/MSD, no data were qualified for Cadmium percent recoveries
outside the QC limits since the parent sample results were greater than 4X the spike
concentration.

Relative percent differences (RPD) were within QC limits.

VIIl. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

IX. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits.

X. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

XI. Field Duplicates

Samples AREA-8-17-203 and AREA-8-17-202 and samples AREA-8-17-207 and
AREA-8-17-208 were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:

Concentration (ug/L)
RPD
Analyte AREA-8-17-203 AREA-8-17-202 (Limits)
Arsenic 0.91 0.90 1 (<50)
Barium 83.6 86.7 4 (250)
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Concentration {(ug/L)

Analyte AREA-8-17-203 AREA-8-17-202 (L?r:i?s)
Cadmium 135 134 1 (250)
Chromium 140 136 3 (s50)
Copper 2.61 2,62 0 (<50)
Lead 0.015 0.017 13 (<50)
Nickel 14.3 14.6 2 (s50)
Silver 2.69 2.70 0 (s50)
Zinc 48 47 2 (<50)

Concentration (ug/L)
RPD

Analyte AREA-8-17-207 AREA-8-17-208 (Limits)
Arsenic 0.77 0.93 19 (<50)
Barium 42.9 43.6 2 (s50)
Cadmium 9.99 10.5 5 (s50)
Chromium 5.95 6.14 3 (<50)
Copper 0.38 0.42 10 (s50)
Lead 0.034 0.027 23 (<50)
Nickel 6.76 6.78 0 (<50)
Silver 0.038 0.039 3 (<50)
Zinc 0.87 0.77 12 (<50)

XIl. Internal Standards (ICP-MS)

All internal standard percent recoveries (%R) were within QC limits.

XIll. Sample Result Verification

Raw data were not reviewed for Level lil validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to laboratory blank contamination, data were qualified as not detected and
estimated in one sample.

Quality control criteria were met, other than those discussed above, and no significant

issues impacting data quality were identified. The analytical data are acceptable for use
as reported by the laboratory and qualified during data validation.
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Keyport, Area 8, TO 46
Dissolved Metals - Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG

Keyport, Area 8, TO 46
Dissolved Metals - Laboratory Blank Data Qualification Summary - SDG K1706626

Modified Final
Sample Analyte Concentration
AREA-8-17-206 Copper 0.10UJ ug/L

Keyport, Area 8, TO 46
Dissolved Metals - Field Blank Data Qualification Summary - SDG K1706626

No Sample Data Qualified in this SDG
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ALS Group USA, Corp.

Dana 12 ~f OGN

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 09:55
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-204 Basis: NA
Lab Code: K1706626-001
Dissolved Metals

Analysis Date
Analyte Name Method Result Units LOQ LOD MDL  Dil. Date Analyzed Extracted Q
Arsenic 200.8 045 J ug/L 0.50 0.13 0.03 1 07/20/17 10:31  07/17/17
Barium 200.7 9.9 ug/L 4.2 2.1 0.6 1 07/05/1709:43  07/03/17
Cadmium 200.8 0.352 ug/L 0.020 0.010 0.003 1 07/20/1710:31  07/17/17
Chromium 200.8 72.9 ug/L 4.0 2.0 0.6 20 07/20/1711:09  07/17/17
Copper 200.8 1.45 ug/L 0.10 0.05 0.02 1 07/20/17 10:31  07/17/17
Lead 200.8 0.039 ug/L 0.020 0.010 0.004 1 07/20/17 10:31  07/17/17
Nickel 200.8 0.79 ug/L 0.20 0.10 0.03 1  07/20/1710:31  07/17/17
Silver 200.8 0.045 ug/L 0.020 0.010 0.004 1 07/20/1710:31  07/17/17
Zinc 2008 . . 033J  wglL 050 025 007 1 0720/1710:31 071717

AUG 14 2017
Initials: ¢z

Printed 07/21/17 12:42:10 PM Superset Reference:



ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 10:50
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-203 Basis: NA
Lab Code: K1706626-002
Dissolved Metals
Analysis Date
Analyte Name Method - Result Units LOQ LOD MDL  Dil. Date Analyzed Extracted Q
Arsenic 200.8 0.91 ug/L 0.50 0.13 0.03 1 07/20/1710:34  07/17/17
Barium 200.7 83.6 ug/L 4.2 2.1 0.6 1 07/05/17 09:46  07/03/17
Cadmium 200.8 135 ug/L 0.40 0.20 0.06 20 07/20/17 11:13  07/17/17
Chromium 200.8 140 ug/L 4.0 2.0 0.6 20 07/20/17 11:13  07/17/17
Copper 200.8 2.61 ug/L 0.10 0.05 0.02 1 07/20/17 10:34  07/17/17
Lead 200.8 0015 J ug/L 0.020 0.010 0.004 1 07/20/17 10:34  07/17/17
Nickel 200.8 14.3 ug/L 0.20 0.10 0.03 1 07/20/17 10:34  07/17/17
Silver 200.8 2.69 ug/L 0.020 0.010 0.004 1 07/20/17 10:34  07/17/17
Zinc 200.8 48 ug/L 10 5 1 20 07/20/17 11:13  07/17/17
AUG 14 2017
Initials: gz
Printed 07/21/17 12:42:11 PM Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 10:40
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-202 Basis: NA
Lab Code: K1706626-003
Dissolved Metals

Analysis Date
Analyte Name Method Result Units L.OQ LOD MDL Dil. Date Analyzed Extracted Q
Arsenic 200.8 0.90 ug/L 0.50 0.13 0.03 1 07/20/17 10:38  07/17/17
Barium 200.7 86.7 ug/L 4.2 2.1 0.6 1 07/05/17 09:49  07/03/17
Cadmium 200.8 134 ug/L 0.40 0.20 0.06 20 07/20/1711:17  07/17/17
Chromium 200.8 136 ug/L 4.0 2.0 0.6 20 07/20/17 11:17  07/17/17
Copper 200.8 2.62 ug/L 0.10 0.05 0.02 1 _07/20/1710:38  07/17/17
Lead 200.8 0.017 J ug/L 0.020 0.010 0.004 1 07/20/17 10:38  07/17/17
Nickel 200.8 14.6 ug/L 0.20 0.10 0.03 1 07/20/17 10:38  07/17/17
Silver 200.8 2.70 ug/L 0.020 0.010 0.004 1 07/20/1710:38  07/17/17
Zinc 200.8 47 ug/L 10 5 1 20 07/20/1711:17  07/17/17

AUG 14 2017
Initials: €&

Printed 07/21/17 12:42:11 PM
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 11:30
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-205 Basis: NA
Lab Code: K1706626-004
Dissolved Metals

Analysis Date
Analyte Name Method Result Units LOQ LOD MDL __ Dil. Date Analyzed Extracted Q
Arsenic 200.8 1.47 ug/L 0.50 0.13 0.03 1 07/20/1709:25 07/17/17
Barium 200.7 18.6 ug/L 4.2 2.1 0.6 1 07/05/1709:52  07/03/17
Cadmium 200.8 . 5.91 ug/L 0.020 0.010 0.003 1 07/20/1709:25  07/17/17
Chromium 200.8 124 ug/L 0.20 0.10 0.03 1 07/20/1709:25  07/17/17
Copper 200.8 1.39 ug/L 0.10 0.05 0.02 1 07/20/1709:25  07/17/17
Lead 200.8 0.984 ug/L 0.020 0.010 0.004 1 07/20/1709:25  07/17/17
Nickel 200.8 4.37 ug/L 0.20 0.10 0.03 1 07/20/1709:25  07/17/17
Silver 200.8 0.210 ug/L 0.020 0.010 0.004 1 07/20/1709:25  07/17/17
Zinc 200.8 241 ug/L 0.50 0.25 0.07 1 07/20/1709:25  07/17/17

AUG 14 2017
Initials: e

Printed 07/21/17 12:42:11 PM
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 12:00
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-201 Basis: NA
Lab Code: K1706626-005
Dissolved Metals

Analysis Date
Analyte Name Method Result Units LOQ LOD MDL  Dil. Date Analyzed Extracted
Arsenic 200.8 049 J ug/L 0.50 0.13 0.03 1 07/20/1710:43  07/17/17
Barium 200.7 66.4 ug/L 4.2 2.1 0.6 1 07/05/17 10:36  07/03/17
Cadmium 200.8 0.284 ug/L 0.020 0.010 0.003 1 07/20/17 10:43  07/17/17
Chromium 200.8 5.00 ug/L 0.20 0.10 0.03 1 07/20/17 10:43  07/17/17
Copper 200.8 0.57 ug/L 0.10 0.05 0.02 1 07/20/1710:43  07/17/17
Lead 200.8 0.016 J ug/L 0.020 0.010 0.004 1 07/20/1710:43  07/17/17
Nickel 200.8 1.51 ug/L 0.20 0.10 0.03 1 07/20/17 10:43  07/17/17
Silver 200.8 0.439 ug/L 0.020 0.010 0.004 1 07/20/17 10:43  07/17/17
Zinc 200.8 0.67 ug/L 0.50 0.25 0.07 1 07/20/17 10:43  07/17/17

AUG 14 2017
initials: @@

Printed 07/21/17 12:42:11 PM Superset Reference:
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 12:45
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-200 Basis: NA
Lab Code: K1706626-006
Dissolved Metals

Analysis Date
Analyte Name Method Result Units LOQ LOD MDL Dil. Date Analyzed Extracted Q
Arsenic 200.8 033 J ug/L 0.50 0.13 0.03 1 07/20/17 10:46  07/17/17
Barium 200.7 4.7 ug/L 4.2 2.1 0.6 1 07/05/17 10:39  07/03/17
Cadmium 200.8 0.057 ug/L 0.020 0.010 0.003 1 07/20/17 10:46  07/17/17
Chromium 200.8 70.2 ug/L 4.0 2.0 0.6 20 07/20/17 11:21  07/17/17
Copper 200.8 0.32 ug/L 0.10 0.05 0.02 1 07/20/1710:46  07/17/17
Lead 200.8 0.008 J ug/L 0.020 0.010 0.004 1 07/20/17 10:46  07/17/17
Nickel 200.8 0.41 ug/L 0.20 0.10 0.03 1 07/20/17 10:46  07/17/17
Silver 200.8 0.466 ug/L 0.020 0.010 0.004 1 07/20/17 10:46  07/17/17
Zinc 200.8 0.54 ug/L 0.50 0.25 0.07 1 07/20/17 10:46  07/17/17

Printed 07/21/17 12:42:12 PM
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Pane 18 nf 990

Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/21/17 14:20
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-206 Basis: NA
Lab Code: K1706626-007
Dissolved Metals
Analysis Date
Analyte Name Method Result Units LOQ LOD MDL Dil. Date Analyzed Extracted Q -
Arsenic 200.8 2.17 ug/L 0.50 0.13 0.03 1 07/20/17 10:50  07/17/17
Barium 200.7 144 ug/L 42 2.1 0.6 1 07/05/1710:42  07/03/17
Cadmium 200.8 0.006 J ug/L 0.020 0.010 0.003 1 07/20/17 10:50  07/17/17
Chromium 200.8 1.01 ug/L 0.20 0.10 0.03 1 07/20/17 10:50  07/17/17
Copper 200.8 0.10 J JJ ug/L 0.10 0.05 0.02 1 07/20/17 10:50  07/17/17
Lead 200.8 0.016 J ug/L 0.020 0.010 0.004 1 07/20/17 10:50  07/17/17
Nickel 200.8 4.45 ug/L 0.20 0.10 0.03 1 07/20/17 10:50  07/17/17
Silver 200.8 0.008 J ug/L 0.020 0.010 0.004 1 07/20/1710:50  07/17/17
 Zing 200.8 050 J ug/lL  0.50 - 0.25 0.07 1 07/20/17 10:50  07/17/17
AUG 1 § 2017
Initials: ez
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/22/17 09:35
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-207 Basis: NA
Lab Code: K1706626-008
Dissolved Metals
Analysis Date
Analyte Name Method Result Units LOQ LOD MDL  Dil. Date Analyzed Extracted Q
Arsenic 200.8 0.77 ug/L 0.50 0.13 0.03 1 07/20/17 10:00  07/17/17
Barium 200.7 42.9 ug/L 42 2.1 0.6 1 07/05/1710:45  07/03/17
Cadmium 200.8 9.99 ug/L 0.020 0.010 0.003 1 07/20/17 10:00  07/17/17
Chromium 200.8 5.95 ug/L 0.20 0.10 0.03 1 07/20/1710:00 07/17/17
Copper 200.8 0.38 ug/L. 0.10 0.05 0.02 1 07/20/17 10:00  07/17/17
Lead 200.8 0.034 ug/L 0.020 0.010 0.004 1 07/20/17 10:00  07/17/17
Nickel 200.8 6.76 ug/L 0.20 0.10 0.03 1 07/20/1710:00  07/17/17
Silver 200.8 0.038 ug/L 0.020 0.010 0.004 1 07/20/17 10:00  07/17/17
Zinc 200.8 0.87 ug/L 0.50 0.25 0.07 1 07/20/17 10:00  07/17/17
A | I ————
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ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
Client: Sealaska Environmental Services, LLC Service Request: K1706626
Project: NAVBASE Kitsap Keyport Area 8/TO 46 Date Collected: 06/22/17 09:45
Sample Matrix: Water Date Received: 06/23/17 11:12
Sample Name: AREA-8-17-208 Basis: NA
Lab Code: K1706626-009
Dissolved Metals

Analysis Date
Analyte Name Method Result Units LOQ LOD MDL  Dil. Date Analyzed Extracted
Arsenic 200.8 0.93 ug/L 0.50 0.13 0.03 1 07/20/1710:54  07/17/17
Barium 200.7 43.6 ug/L 4.2 2.1 0.6 1 07/05/1710:53  07/03/17
Cadmium 200.8 10.5 ug/L 0.020 0.010 0.003 1 07/20/17 10:54  07/17/17
Chromium 200.8 6.14 ug/L 0.20 0.10 0.03 1 07/20/17 10:54  07/17/17
Copper 200.8 0.42 ug/L 0.10 0.05 0.02 1 07/20/17 10:54  07/17/17
Lead 200.8 0.027 ug/L 0.020 0.010 0.004 1 07/20/17 10:54  07/17/17
Nickel 200.8 6.78 ug/L 0.20 0.10 0.03 1 07/20/17 10:54  07/17/17
Silver 200.8 0.039 ug/L 0.020 0.010 0.004 1 07/20/17 10:54  07/17/17
Zinc 200.8 0.77 ug/L 0.50 0.25 0.07 1 07/20/17 10:54  07/17/17

AUG 14 2017
Initials: ez

Printed 07/21/17 12:42:12 PM Superset Reference:
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Figure D-1. MW8-8 PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-1a. MW8-8 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-2. MW8-9 PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-2a. MW8-9 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-3. MW8-11 PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-3a. MW8-11 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-4. MW8-12 PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-4a. MW8-12 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-5. MW8-16 PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-5a. MW8-16 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-6. Seep A PCE, TCE, and cis-1,2-DCE Concentration Trends Since 2007
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Figure D-6a. Seep A 1,1,1-TCA and 1,1-DCE Concentration Trends Since 2007
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Figure D-7. MW8-8 Cd and Cr Concentration Trends Since 2007
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Figure D-8. MW8-9 Cd and Cr Concentration Trends Since 2007
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Figure D-9. MW8-11 Cd and Cr Concentration Trends Since 2007
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Figure D-10. MW8-12 Cd and Cr Concentration Trends Since 2007
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Figure D-11. MW8-14 Cd and Cr Concentration Trends Since 2007
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Figure D-12. Seep A Cd and Cr Concentration Trends Since 2007
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Figure D-13. SVOC 1,4-Dioxane Concentration Trends Since 2007
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Navy Responses to Ecology Comments on the Draft Spring 2017 Long-Term
Monitoring Report, NBK Keyport Operable Unit 2, Area 8

Washington State Department of Ecology (Ecology) appreciates the opportunity to review and comment
on this document. Ecology provides the following comments & suggestions:

Comment # 1: Page 1-5, Line 27
“Figure 2-4” could not be found.

Response: Corrected to Figure 1-4.

Comment # 2: Page 1-5, Line 27-30
These features could not be found in Figure 1-4.

Response: Results of sampling at seeps and outfalls other than Seeps A and B are not a part of the LTM
sampling program reported in this Area 8 LTM Report or included in the current MMA SAP; they are
reported under separate cover by the Navy. Therefore their locations are not shown on figures for this
report, but are discussed briefly in the report text. The MMA SAP will be revised in early 2019. The
locations of all seeps and outfalls will be shown on the figures included as a part of that update of the
MMA SAP, and then will be included in figures and reporting for the subsequent LTM reports. The
current report text will be revised to reference the separate report (Navy 2016a) for sampling at seeps
and outfalls other than Seeps A and B.

Comment # 3: Page 1-13

The Table lists the remediation goals (RGs) for the site. The RGs for the parent compounds PCE & TCE
are listed as well as some of degradation products such as 1,2-DCE. But the other degradation product
vinyl chloride (VC), which is also a hazardous compound, doesn’t have any RGs listed. Also, this chemical
is not listed for any further monitoring. Was there a reason/rationale to exclude VC from cleanup
consideration? A quick read of the 1994 OU2 ROD did not reveal much information. Any
explanation/clarification/comments from the Navy on this exclusion of VC?

Response: This question was addressed during comment responses for the MMA SAP. VC was not listed
in the OU 2 Record of Decision (ROD) as a contaminant of concern for Area 8 based upon remedial
investigation studies prior to the ROD’s implementation. Results of sampling conducted from
implementation of the ROD through 2014 (the last year VC was tested and reported) have
demonstrated that VC has been either undetected or detected at trace, estimated (j-flag) levels only
below the practical quantitation limit). However, it is recognized that VC is a degradation by-product of
PCE/TCE-family chemicals which are present in Area 8 groundwater and seep water. Therefore, it is
recommended that the need for VC analysis and reporting be conducted during the upcoming early-
2019 MMA SAP update, with appropriate implementation at that time.
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Comment # 4: Page 2-3, Line 8-10

Thanks for preparing the EIM EDD. Has this been uploaded into the EIM system? This may not have
been scoped but data from OU1 VI study, Area 8 marine investigation have been uploaded into the EIM
previously. Tips for uploading the data in the EIM system can be found here:

https://ecology.wa.gov/Research-Data/Data-resources/Environmental-Information-Management-
database/EIM-submit-data

Response: This issue was addressed during review and comments for the MMA SAP. This is not currently
within the scope of sample data reporting under this Navy LTM contract or task order. Based on
discussions between Navy and Ecology management held on March 29, 2017, this requirement may be
added to future task orders at the direction of Navy management. Therefore, as discussed in the MMA
SAP, the EIM package will be provided by the analytical laboratory in electronic format, and will be
included on the compact disc provided with the paper copy of each report.

Comment # 5: Page 3-2, Line 2-5
It seems toluene and chloroform got mixed up. Clarify.

Response: Yes, toluene and not chloroform was detected in the trip blank. Therefore the word
“chloroform” in lines 4 and 6 have been revised to “toluene”.

Comment # 6: Page 4-2, Line 13

No information on field measurements (pH, conductivity, DO, and others) are provided or discussed in
the text. Ecology suggests to add a Paragraph and a Table to present the data from field measurements.
Field measurements are important and should also be preserved electronically for easier retrieval. For
example in this study, conductivity and salinity are very important parameters as they depict the
amount of tidal mixing present in the sample.

If field measurements are available electronically for the previous years, Ecology PM requests the
electronic data to be sent separately.

Response: The field-measured water-quality parameters have historically been presented only in the
report appendices (i.e., on the Well Inspection, Purging, and Field Measurement Forms and in the field
logbook copies) and not discussed in the text unless data indicated parameters were not stabilizing. A
table of current-year sampling parameters with brief discussion will be inserted into Section 2, the field
activities sampling methodology discussion. A historical data table with field-measured water-quality
parameters recorded from 2007 through 2017 will be attached in Appendix B as Table B-1.

Comment # 7: Page 4-12

Is there a reason why groundwater samples were filtered for metals analysis? MTCA generally requires
that the samples are unfiltered unless there is a reason to believe unfiltered samples are not
representative of groundwater quality. See Ch. 173-340-720 (9)(b) WAC for details.
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Response: Yes, the ROD and list of COCs specifically includes dissolved-phase metals, not total metals.
Therefore, the samples are filtered in accordance with directives of the MMA SAP (and earlier versions
of the Area 8 SAP) which have been reviewed and approved by Ecology, the U.S. EPA, and the
Suquamish Tribe.

Comment # 8: Page 4-25, Line 24-28 & Page 4-29, Line 26-28

Barium data: Why the Barium data is not presented in any of the Tables? The test refers to Appendix C,
which are the data validation reports. The data needs to be presented in Tables and Graphs for easier
interpretation.

Response: Data has historically been presented in tabular format for COCs with significant detections,
with the target metals (the focus of metals LTM at Area 8) being cadmium and chromium. Barium levels
have ranged from a maximum of 62.5 ug/L to 197 pg/L over the past decade. Thus, barium has not been
detected at Area 8 at concentrations significantly above its background concentration (130 pg/L) or
approaching the drinking water remediation goal for barium of 1,000 pg/L (there is no surface water
remediation goal). For those reasons, barium has historically been discussed in the report results-
sections text but not reported in a table or on graphs. We recommend inserting the summary for barium
testing discussed above into the text in the results and recommendations sections of the LTM report;
tables and graphs for barium appear to be unwarranted at this time.

Comment # 9: Page 4-26
It seems the sample dates are wrong.

Response: Revised all sampling dates to 06-17.

Comment # 10: Page 5-1

Data trends: It seems no statistical trend analyses were performed. It seems logical to perform
statistical trend analyses when graphical charts do not clearly show any trends. In addition, the Navy
needs to provide information on how long it will take to reach the remediation goals at the present pace
if no additional remedial actions are performed.

Response: Statistical trend analysis and estimates of the time required for compliance with RGs are
beyond the scope of work for this current LTM report and would appear to be premature at this time
given the relatively high exceedances of remediation goals for several Area 8 analytes at several
sampling locations. It is recommended that evaluation of the need for statistical trend analysis be
conducted during the early-2019 update of the MMA SAP, with appropriate implementation at that
time.
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