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SOUTHWEST HARBOR TERMINAL 5
GROUNDWATER QUALITY MONITORING EVALUATION REPORT
SEATTLE, WASHINGTON

1.0 INTRODUCTION

This Groundwater Quality Monitoring Evaluation Report (GQMER) presents the
results from four semiannual (twice yearly) groundwater monitoring events for
the Phase Il Southwest Harbor Project (SWHP) Groundwater Confirmation
Monitoring Program (GWCMP) located at the Southwest Harbor Terminal 5
(Site) in Seattle, Washington (Figure 1). The purpose of the GWCMP is to
confirm that soil remedial actions conducted under the individual SWHP
Cleanup Action Plans are protective of surface water quality for the Site as a
whole.

Phase | of the GWCMP focused on characterizing the post-remediation
groundwater flow system at the Site in 2006. The resulting Hydrologic
Characterization Report (Aspect 2007a) presented a detailed characterization of
the post-remediation groundwater flow system, and concluded that Fill Aquifer
flow conditions at the Site had equilibrated sufficiently to proceed with Phase Il
of the GWCMP.,

This report summarizes the sampling activities and laboratory results for the four
sampling events, completed by Aspect Consulting in October 2008, March/April
2009, and September 2009 and by Hart Crowser in June 2010. Sampling was
performed in accordance with the Ecology-approved Water Quality Monitoring
Plan (Aspect 2007 b).

Our work was completed in general accordance with our executed contract
dated April 29, 2010, authorized by Mr. Brian Knight with the Port of Seattle.

2.0 BACKGROUND

The SWHP is located along the base of the West Seattle highlands at the
confluence of the West Waterway of the Duwamish River (West Waterway) and
Elliott Bay. The Site location is shown on Figure 1. The SWHP comprises
approximately 185 areas of land generally bordered by Harbor Avenue and non-
Port industrial and commercial properties on the west, SW Spokane Street and
non-Port commercial properties on the south, Elliott Bay and Florida Street on
the north, and the original Terminal 5 on the east. Most of the SWHP overlies
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former tideflats that have been filled and used for various industrial purposes,
including but not limited to railroad yards, wood treatment facilities, steel scrap
storage, and a municipal and wood waste landfill.

The SWHP was divided into five Remediation Areas (RAs). Figure 2 shows the
SWHP area and the boundaries of each RA. To facilitate Port plans for
redevelopment, the individual RAs were remediated in the mid- to late-1990s.
RA-1, RA-2, RA-3 and RA-5 were redeveloped under oversight by Ecology, while
RA-4 was addressed under agreement with EPA. The locations and histories of
the individual RAs and specific remedial actions completed at each RA are
summarized below.

2.1 Remediation Area (RA) Descriptions

2.1.1 Spokane Street Properties (RA-1)

RA-1 consists of two disconnected land parcels (Figure 2). The narrow northern
strip of land in RA-1 is the site of the former Buckley Yard, a rail car staging area
that dates from the 1920s. The portion of RA-1 south of the former Buckley
Yard is referred to as the Spokane Street Properties, which was historically
occupied by an aluminum foundry, a chemical distribution warehouse,
automotive repair areas, a fuel oil distribution facility and retail food stores. Soil
contamination associated with the Spokane Street Properties was remediated
between 1994 and 1998. Low-level soil contamination associated with the
Buckley Yard was left in place. Asphalt and concrete covers were placed over
the Buckley Yard, except in the northern portion of the area east of RA-3, where
24 inches of ballast cover was placed under the railroad tracks. Presently, RA-1
is occupied by Burlington Northern Santa Fe (BNSF) rail spurs, the main access
road into the intermodal yard facility, and office buildings.

2.1.2 Former Salmon Bay Steel Property (RA-2)

RA-2 is the former Salmon Bay Steel property, located north of Spokane Street
(Figure 2), and was used to store slag and scrap for the steel mill south of
Spokane Street from the early 1900s until the 1970s. The area also included two
large warehouses, a scale, and railroad spurs. Beginning in the late 1800s, the
tideflats on the property were gradually filled with dredge sediment, slag, and
steel mill debris. This fill material is predominantly slag, and reaches depths of
25 feet in places. Between 1996 and 1998, a cleanup measure was
implemented that involved covering a quarter of the RA with a gravel ballast cap
and the remainder of the RA with an impermeable asphalt pavement cap. Prior
to this effort, the contaminated soil from areas where the gravel ballast cover
was to be placed was moved to areas where asphalt cover would be placed.
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Presently, the western portion of RA-2 is occupied by the BNSF Rail Yard, and
the eastern portion is occupied by the main entrance and south end of the
intermodal yard.

2.1.3 Former West Seattle Landfill and Purdy Scrap/Former
Seattle Steel Inc. Property (RA-3)

RA-3 was the location of both the West Seattle Landfill and the former Seattle
Steel Incorporated (SSI) property (Figure 2), a scrap metal processing company.
The West Seattle Landfill occupied 30 acres (approximately three-quarters of this
RA) and was in operation from 1939 to 1966. The former landfill was almost
entirely covered with slag, construction debris, steel mill debris, and an un-
engineered soil cover. In the spring of 1995, near-surface refuse from the
eastern portion of the landfill was relocated to a consolidation landfill area on
the western portion of the RA. An interim cover consisting of processed solid
landfill material was placed over the property. Since this time, an engineered
cover consisting of clean fill and a low-permeability geomembrane has been
placed over the former landfill, and an asphalt cover has been placed over the
former SSI property south of the landfill. The Port operates a landfill gas
collection and treatment system in the former landfill area. Presently, the
asphalt-paved area on the consolidated landfill portion of RA-3 is used for tenant-
lease activities including truck and vehicle parking, container chassis storage, and
temporary construction laydown and component assembly for Sound Transit’s
light rail project.

2.1.4 Pacific Sound Resources Superfund Site (RA-4)

RA-4, a former wood treating facility referred to as the Pacific Sound Resources
Superfund site, is being addressed separately under the Superfund process by
EPA (Figure 2). Monitoring of groundwater downgradient of RA-4, for the
purpose of verifying RA-4 cleanup action protection, is not included in the scope
of the GWCMP. However, the portion of RA-4 south of Florida Street is being
considered under this GWCMP in order to evaluate groundwater flow from
RA-4 into the adjacent remediation areas.

Until 1994, when remediation activity began, the north portion of RA-4 (north of
the Florida Street alignment) was occupied by wood treating operations, and the
south portion was the location of a kiln building, laboratory area, sawmill, office
building and storage areas for treated and untreated stock (Retec 1994).
Remediation involved limited removal of contaminated soils and the placement
of a specially-designed, low-permeability asphalt concrete cap over the entire
RA. Woodwaste from an area at the west side of the RA was recycled off site
and the resulting excavation pit was backfilled with fill. A geotextile identifier
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layer was installed throughout the RA between clean import fill and underlying
contaminated soils. In addition, a groundwater containment slurry wall was built
in the northern portion of the property to reduce tidal influence on groundwater
in the RA interior and limit migration of contaminants into Puget Sound. RA-4 is
presently occupied by the northern end of the Terminal 5 intermodal yard, the
BNSF Storage Track Yard, and the Jack Block Public Shoreline Access and Park
area.

2.1.5 Former Lockheed Shipyard 2 (RA-5)

RA-5 was originally a tideflat zone that has since been filled with dredge
sediment, slag, and construction debris. The western portion of the remediation
area (Figure 2), filled prior to 1936, was the site of Nettleton Lumber until the
late 1960s. The eastern portion of the RA was filled in the late 1950s, becoming
the location of Lockheed Shipyard 2, which operated from 1956 to 1987 as a
ship maintenance and refitting yard. In 1994, the area used for shipbuilding
operations underwent excavation and treatment of contaminated soils. Pursuant
to this cleanup effort, the shipyard-era storm drain system was removed or
abandoned, and the associated contaminated storm drain sediments were
disposed of. In addition, an asphalt concrete cap was placed over the entire site
and a new stormwater drainage system was installed. Presently, RA-5 is used by
the intermodal yard tenant for parking and interim container storage.

2.2 Monitoring Locations

The study area addressed in the GWCMP encompasses most of the SWHP Site,
including the former Buckley Yard and Spokane Street Properties (RA-1), former
Salmon Bay Steel Property (RA-2), former West Seattle Landfill and SSI property
(RA-3), and the former Lockheed Shipyard 2 (RA-5). Phase Il of the GWCMP
involves sampling of Fill and Estuarine Aquifer monitoring wells within and/or
downgradient of these RAs.

Figure 2 presents the locations of 11 Fill Aquifer and 3 Estuarine Aquifer
monitoring wells that are currently sampled as part of the Phase Il monitoring
network. These wells are used to monitor groundwater quality within and/or
downgradient of the target RAs, as follows:

m Wells CMP-17 and MW-125 monitor Fill Aquifer groundwater quality
downgradient of the former Spokane Street Properties (RA-1).

m  Well CMP-3 monitors Fill Aquifer groundwater quality downgradient of RA-2
and the extreme southern portion of the former Buckley Yard (RA-1).
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Well CMP-4, located within the former Buckley Yard (RA-1), monitors Fill
Aquifer groundwater quality within this RA, and immediately downgradient
of the central portion of RA-3.

Well MW-308N monitors Fill Aquifer groundwater quality downgradient of
the northern portions of the former Buckley Yard (RA-1) and RA-3.

Well MW-308S monitors Estuarine Aquifer groundwater quality
downgradient of the northern portions of the former Buckley Yard (RA-1)
and RA-3.

Well CMP-15 monitors Fill Aquifer groundwater quality on flow paths that
transect the central and/or northern portions of the former Buckley Yard
(RA-1) and RA-3, the southern portion of RA-4, and the western portion of
RA-5.

Well MW-36 monitors Estuarine Aquifer groundwater quality on flow paths
that transect the central and/or northern portions of the former Buckley Yard
(RA-1) and RA-3, the southern portion of RA-4, and the western portion of
RA-5.

Well MW-26R monitors Fill Aquifer groundwater quality on flow paths that
transect the central portions of the former Buckley Yard (RA-1) and RA-3, the
southern portion of RA-4, and the eastern portion of RA-5.

Well MW-44 monitors Estuarine Aquifer groundwater quality on flow paths
that transect the central portions of the former Buckley Yard (RA-1) and
RA-3, the southern portion of RA-4, and the eastern portion of RA-5.

Four Phase Il GWCMP wells were sampled to monitor background water quality
upgradient of the target RAs, as follows:

Background wells FM-105 and CMP-1 are located on the southern borders
of RA-1 and RA-2, respectively. These wells monitor the quality of
groundwater that flows beneath the Nucor Steel facility and SW Spokane
Street, and enters the SWHP from the south.

Background well CMP-2 monitors groundwater quality entering the SWHP
from commercial/industrial areas located immediately southwest of RA-2.

Background well CMP-5, located immediately upgradient of RA-3, monitors
groundwater quality along the flow path of recharge from the adjacent West
Seattle highlands.

Hart Crowser

Page 5

17627-00 September 23, 2010



The Phase I GWCMP monitoring network comprises monitoring wells sited for
the Phase | groundwater flow characterization. It is possible that one or more of
the monitoring wells may not prove to be optimal for Phase Il water quality
monitoring. The first four rounds of groundwater monitoring during the Phase Il
GCWMP have been completed and are summarized within this groundwater
quality monitoring evaluation report. A summary of the recommendations for
the replacement or addition of wells to better meet the goals of the Phase Il
program are detailed in Section 6.0.

2.3 Monitoring Schedule

In accordance with the Groundwater Conceptual Letter, Phase Il groundwater
sampling was performed semiannually (twice yearly) (Port of Seattle 1999).
Aspect Consulting completed two low-level groundwater sampling events in
October 2008 and September 2009 and one high-level groundwater sampling
event in March/April 2009. Hart Crowser completed the second high-level
groundwater sampling event in June 2010.

Figure 2 shows the spatial distribution of monitoring wells that are currently
sampled as part of the Phase Il monitoring network.

3.0 SCOPE OF WORK

The purpose of the Phase Il Southwest Harbor Project (SWHP) Groundwater
Confirmation Monitoring Program (GWCMP) is to confirm that soil remedial
actions conducted under the individual SWHP Cleanup Action Plans are
protective of surface water quality for the Site as a whole.

The groundwater monitoring tasks included in Phase Il are described below.

B Measure depth to water in sampled monitoring wells to determine
groundwater elevation contours during the high-level groundwater sampling
event (Table 1).

m  Sample 14 monitoring wells in the existing monitoring well network using
low-flow sampling methods.

B Monitor field parameters (dissolved oxygen, pH, temperature, specific
conductivity, and turbidity) using a flow-through cell during purging and
sampling.
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m  Collect and submit one grab groundwater sample for chemical analysis,
using low-flow sampling, from each monitoring well location.

4.0 GROUNDWATER ELEVATIONS

4.1 Site Hydrogeology

The Site is underlain by two aquifers, a shallow Fill Aquifer and a deeper
Estuarine Aquifer. Eleven wells are completed in the Fill Aquifer and three wells
are completed in the Estuarine Aquifer. The Fill Aquifer consists of groundwater
in various fill materials between 20 to 40 feet below ground surface (bgs).
Sandy Silt to silty fine Sand tideflat deposits, typically 1 to 10 feet in thickness,
occur between the Fill and Estuarine Aquifer zones over most of the Site with
the exception of the easternmost portion near the West Waterway, and in
isolated areas near the former axis of Longfellow Creek along the eastern edge
of RA-3. Where present, this low-permeability unit results in locally confined
conditions in the Estuarine Aquifer zone. The Estuarine Aquifer is underlain by a
lower permeability unit that occurs at depths ranging from 30 to 50 feet bgs.
The Fill Aquifer/Estuarine Aquifer system is bounded to the north by Elliott Bay
and to the east by the West Waterway. The aquifers thin to the south and west
and terminate to the west against the West Seattle bluff, encountering deposits
of the low-permeability Lawton Clay unit.

4.2 Groundwater Elevations

The depth to water was measured in all the monitoring wells during the June 2
through June 4, 2010, groundwater sampling event. Monitoring well
groundwater elevation data for all four groundwater sampling events (low and
high levels) are summarized and presented in Table 1. Since groundwater at the
Site is tidally influenced and water levels were measured over a 3-day period,
meaningful groundwater contours could not be plotted. Post-redevelopment
and tidally corrected groundwater elevation contours based on a 72-hour mean
during dry and wet season in the Fill and Estuarine Aquifers are provided in
Figures 3 through 6 (Aspect 2007a).

4.2.1 Fill Aquifer

The groundwater elevations during the June 2010 measurements for shallow
monitoring wells in the Fill Aquifer ranged from 8.67 to 15.09 feet bgs.
Groundwater elevations in all monitoring wells increased by 0.29 to 1.85 feet
relative to the September 2009 monitoring event. Based on the Aspect
Consulting Hydrologic Characterization Report (2007a), groundwater flows in
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the Fill Aquifer monitoring wells were generally toward the east-northeast of the
West Seattle uplands, beneath RA-3, and then diverged toward the nearest water
body, West Waterway or Elliott Bay, within the main Terminal 5 area. The most
recent groundwater elevation contours based on a 72-hour mean during dry and
wet seasons in the Fill Aquifer are provided in Figure 3 and 4, respectively. In
general, Fill Aquifer groundwater flows measured during the June 2010 sampling
event showed a similar trend to what was observed during the long-term study
conducted by Aspect Consulting.

4.2.2 Estuarine Aquifer

The groundwater elevations in the deep monitoring wells completed in the
Estuarine Aquifer ranged from 8.29 to 9.44 feet bgs. Groundwater elevations in
monitoring wells MW-308A(S) and MW-36 were 0.27 to 0.38 feet lower than
nearby shallow monitoring wells screened in the Fill Aquifer, indicating that a
downward gradient exists between the Fill Aquifer and the Estuarine Aquifer. A
downward gradient was not observed at the shallow and deep monitoring well
cluster, MW-26R and MW-44. This is likely due the absence of a low-
permeability confining unit on the easternmost portion of the Site near the West
Waterway. However, based on the Aspect Consulting Hydrologic
Characterization Report (2007a), groundwater flows in the Estuarine Aquifer
monitoring wells were generally from the southwest toward the northeast, with
discharge to Elliott Bay and the West Waterway. The most recent groundwater
elevation contours based on a 72-hour mean during dry and wet season in the
Estuarine Aquifer are provided in Figure 5 and 6, respectively. During the June
2010 sampling event, only three deep monitoring wells (MW-308S, MW-36, and
MW-44) were measured, providing inadequate data for field verification of
groundwater flows observed during the long-term study conducted by Aspect
Consulting.

5.0 GROUNDWATER SAMPLING AND ANALYTICAL RESULTS

5.1 Surface Water Quality Screening Criteria

As noted in the Groundwater Conceptual Letter (Port of Seattle 1999), the
remediation activities completed at each of the RAs are believed to be
protective of groundwater quality whose highest beneficial use is discharge to
surface water. Since surface water is the assumed final receptor of groundwater,
surface water quality screening criteria were included in this report for
preliminary comparison purposes only.
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Potential surface water quality screening criteria for each analyte are
summarized in Table 2. Note that the most stringent surface water criterion for
arsenic is 0.14 ug/L. However, since Ecology has established the natural
background concentration of arsenic in groundwater at 5 ug/L (MTCA Method
A), arsenic concentrations were screened against the established background
concentration of 5 ug/L. It should also be noted that surface water quality
criteria are based on dissolved metals concentrations. Since the work plan for
the SWHP GWCMP specified analysis of total metals, depending upon turbidity
and suspended solids concentrations, reported groundwater metal
concentrations may have an artificially high bias relative to the dissolved metals
criteria they are being screened against.

5.2 Groundwater Concentrations Protective of Surface Water

As part of this Groundwater Quality Monitoring Evaluation Report, a
memorandum was developed to identify the appropriate groundwater chemical
concentrations that are protective of surface water, against which the GWCMP
data should be compared (Appendix A).

The protectiveness of current groundwater chemical concentrations was
assessed by modeling natural attenuation of chemical constituents within the
groundwater aquifer to determine if chemicals detected in groundwater are
naturally attenuated to concentrations below surface water quality criteria prior
to discharge to Puget Sound marine water.

Fate and transport modeling using BIOSCREEN was conducted to predict
contaminant concentrations at the shoreline. The natural attenuation processes
simulated in the modeling include dispersion and sorption. Biodegradation and
tidal mixing processes were not included in the model.

The model results show that even under the conservative conditions, predicted
concentrations of most constituents of potential concern (COPCs), including
bis(2-ethylhexyl)phthalate, PAHs and PCBs detected in groundwater will not
exceed the screening level concentrations at the shoreline within 100 years. For
organic compounds, groundwater concentrations as high as the solubility limit
would not result in an exceedance of surface water quality criteria at the
shoreline.

Tidal dilution factors ranging from 4 to 10,000 have been reported from
groundwater modeling at the Terminal 5 and adjacent sites (Aspect 2007; Retec
1998). Use of the lowest tidal dilution estimate of four would further reduce the
calculated chemical concentrations at the shoreline after 100 years by an
additional factor of four. Incorporation of chemical degradation rates would
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result in even lower chemical concentrations at the groundwater to surface
water interface.

5.3 Monitoring Well Groundwater Sampling and Analysis

Groundwater samples were collected from the 11 shallow Fill Aquifer
monitoring wells (CMP-1, CMP-2, CMP-3, CMP-4, CMP-5, CMP-15, CMP-17,
MW-26R, MW-125, MW-308N, and FM-105) and the deep Estuarine Aquifer
monitoring wells (MW-36, MW-44, and MW-308S) to evaluate water quality in
the Fill and Estuarine Aquifers.

All groundwater samples were submitted for chemical analysis of:

m  cPAHs by EPA Method 8270C-SIM;

m  PCBs by EPA Method 8082;

m  TPH-Dx by NWTPH-Dx with silica gel cleanup; and

m  Bis(2-ethylhexyl) phthalate (BEHP) by EPA Method 8270C.

Additionally, selected groundwater samples were submitted for chemical
analysis of:

m  VOCs, chlorinated ethanes and ethenes (CEE’s) by EPA Method 8260B for
monitoring wells FM-105, MW-125, and CMP-17;

m  Total metals by EPA Method 6010B/6020 for antimony, arsenic, chromium,
copper, lead, and nickel for monitoring wells CMP-15, MW-26R, MW-36,
and MW-44; and

m Total metals by EPA Method 6010B/6020 for arsenic and lead for
monitoring wells CMP-1, CMP-2, CMP-3, CMP-4, CMP-5, CMP-17, MW-125,
MW-308N, MW-308S, and FM-105.

Details of the low-flow sampling procedures are presented in Appendix A. The
monitoring well boring logs for the Phase Il GWCMP monitoring network are
presented in Appendix B. Field water quality parameters including pH,
temperature, conductivity, dissolved oxygen, and turbidity were monitored
during groundwater sampling of the Fill and Estuarine Aquifer monitoring wells.
Field water quality monitoring results are provided on the groundwater sampling
forms presented in Appendix C. The review of chemical data quality and
laboratory certificates is included in Appendix D.

Tables 3 through 6 present the tabulated field monitoring and analytical results
for the RA-1 and RA-3, RA-2, and RA-5, respectively, for the four groundwater
monitoring events (October 2008, March/April 2009, September 2009, and
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June 2010). Groundwater quality data are organized by RA, background/
confirmation monitoring location, aquifer designation, and sampling date.

5.3.1 Spokane Street Properties (RA-1)

Groundwater samples were collected from within the Fill Aquifer from one
upgradient background monitoring well (FM-105) and two confirmation
monitoring wells (MW-125 and CMP-17) to evaluate water quality within RA-1.
Groundwater monitoring and analytical results for the Phase Il GWCMP are
summarized in Table 3. Additional information or clarification for selected
analytes and monitoring wells is provided below.

Total arsenic was detected in all background and confirmation monitoring wells.
Concentrations were comparable in the background monitoring well, FM-105,
and the confirmation monitoring well, MW-125. Concentrations in confirmation
monitoring well, CMP-17, were somewhat higher and may be indicative of the
more reducing conditions (lower dissolved oxygen) in CMP-17.

Bis(2-ethylhexyl) phthalate (BEHP) was detected in the duplicate groundwater
sample but not the primary groundwater sample collected from background
monitoring well, FM-105, in March 2009. BEHP was not detected in
groundwater samples from the two downgradient confirmation monitoring wells,
MW-125 and CMP-17.

Tetrachloroethene (PCE) and its degradation products, trichloroethene (TCE) and
dichloroethene (DCE) were detected in the upgradient background monitoring
well FM-105 and confirmation monitoring wells, MW-125 and CMP-17
indicating that contamination is from an off-site source not associated with the
RA-1 area. Concentrations of the more mobile degradation compounds TCE
and DCE are slightly higher in downgradient confirmation monitoring well CMP-
17 than in background well MW-125.

5.3.2 Former Salmon Bay Steel Property (RA-2)

Groundwater samples were collected from within the Fill Aquifer from two
upgradient background monitoring wells (CMP-1 and CMP-2) and one
confirmation monitoring well (CMP-3) to evaluate water quality within RA-2.
Groundwater monitoring and analytical results for the Phase | GWCMP are
summarized in Table 4. Additional information or clarification for selected
analytes and monitoring wells is provided below.

Total arsenic concentrations ranged from 2.6 to 3.1 ug/L in background
monitoring well CMP-1, from 20.8 to 23.2 ug/L in background monitoring well
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CMP-2, and from 6.6 to 11.6 ug/L in confirmation monitoring well CMP-3
indicating that contamination is from an off-site source not associated with the
RA-2 area.

Total lead concentrations ranged from 1 to 15 ug/L in background monitoring
well CMP-2 and from non-detected to 4 ug/L in confirmation monitoring well

CMP-3 indicating that contamination is from an off-site source not associated

with the RA-2 area.

5.3.3 Former West Seattle Landfill and Purdy Scrap/Former
Seattle Steel Inc. Property (RA-3), Former Buckley Yard (RA-1)

Groundwater samples were collected from within the Fill Aquifer from one
upgradient background monitoring well (CMP-5) and two confirmation
monitoring wells (CMP-4 and MW-308N) within RA-3 and RA-1, and one
monitoring well (MW-308S) within the Estuarine Aquifer to evaluate water
quality within RA-3 and RA-1. Groundwater monitoring and analytical results for
the Phase Il GWCMP are summarized in Table 5. Additional information or
clarification for selected analytes and monitoring wells is provided below.

BEHP was detected in background well CMP-5 and confirmation monitoring well
CMP-4. Background concentrations were higher than the confirmation well
concentrations suggesting that contamination is from an off-site source.

5.3.4 Former Lockheed Shipyard 2 (RA-5)

Groundwater samples were collected from within the Fill Aquifer from one
upgradient background monitoring well (CMP-5) and two confirmation
monitoring wells (CMP-15 and MW-26R) and two monitoring wells (MW-36 and
MW-44) within the Estuarine Aquifer to evaluate water quality within RA-5.
Groundwater monitoring and analytical results for the Phase Il GWCMP are
summarized in Table 6. Additional information or clarification for selected
analytes and monitoring wells is provided below.

Diesel- and motor oil-range petroleum hydrocarbons were not detected with the
exception of Estuarine Aquifer well MW-44, which had a concentration of 530
ug/L. This single result may be questionable. Monitoring well MW-44 is located
in a container storage area with heavy truck traffic and, therefore, is susceptible
to small oil drips on the pavement. In addition, the flush-mount well monument
was full of water, presumably runoff from the pavement, which had to be
removed before the well could be sampled.
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Concentrations of BEHP detected in background well CMP-5 were higher than
the confirmation and Estuarine Aquifer well concentrations suggesting that
contamination is from an off-site source not associated with RA-5.

6.0 FUTURE ESTUARINE WELL GROUNDWATER MONITORING PROGRAM

As noted in the Ecology-approved Water Quality Monitoring Plan (Aspect 2008),
the remediation activities completed at each of the RAs are believed to be
protective of groundwater quality whose highest beneficial use is discharge to
surface water. As such, the Phase Il GWCMP is not expected to continue
indefinitely. Groundwater monitoring will continue for one additional year (one
high water and one low water event) after the submittal of this Groundwater
Quality Monitoring Evaluation Report. Groundwater monitoring may be
continued after that time in select monitoring wells for select analytes, if Ecology
and the Port are in mutual agreement that additional groundwater monitoring is
warranted to meet the GWCMP program’s objectives. Once the goal of
demonstrating that surface water protection is met, groundwater monitoring will
be discontinued.

In addition, as specified in the Ecology-approved work plan and in accordance
with the Groundwater Conceptual Letter (Port of Seattle 1999):

“Assessment of whether modifications to the monitoring network
are warranted will occur on an ongoing basis as the program
progresses. The Port will evaluate the initial findings after
completion of the first year of groundwater monitoring, and may
propose modifications to the monitoring network at that time.
Water quality in the monitored Estuarine Aquifer wells will be
evaluated after 1 year of monitoring. If no inorganic or organic
constituents are detected in the Estuarine Aquifer wells above
background levels during the first year, these wells will be
dropped from the program and the assessment of the Estuarine
Aquifer will be considered complete.”

The Port has continued monitoring estuarine wells for an additional year beyond
the time required by the work plan. The following changes to groundwater
monitoring for Estuarine Aquifer wells will be implemented based on the fact
that the analytes have not been detected in estuarine wells during four rounds of
semiannual groundwater monitoring conducted over a 2-year period, between
October 2008 and June 2010 or chemical concentrations in estuarine wells are
less than background levels.
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Estuarine Well MW-308S

TPH monitoring in Estuarine Aquifer well MW-308S will be discontinued
since TPH has not been detected in this monitoring well.

Lead monitoring in Estuarine Aquifer well MW-308S will be discontinued
since lead has not been detected in this monitoring well.

cPAH monitoring in Estuarine Aquifer well MW-308S will be discontinued
since cPAHSs have not been detected in this monitoring well.

PCB monitoring in Estuarine Aquifer well MW-308S will be discontinued
since PCBs have not been detected in this monitoring well.

Estuarine Well MW-36

TPH monitoring in Estuarine Aquifer well MW-36 will be discontinued since
TPH has not been detected in this monitoring well.

Antimony, chromium, copper, and lead monitoring in Estuarine Aquifer well
MW-36 will be discontinued since these analytes have not been detected in
this monitoring well.

cPAH monitoring in Estuarine Aquifer well MW-36 will be discontinued since
cPAHs have not been detected in this monitoring well.

PCB monitoring in Estuarine Aquifer well MW-36 will be discontinued since
PCBs have not been detected in this monitoring well.

Estuarine Well MW-44

m  PCB monitoring in Estuarine Aquifer well MW-44 will be discontinued since

PCBs have not been detected in this monitoring well.

Estuarine Aquifer well, MW44, which had a questionable detection of TPH
will be redeveloped prior to the next round of groundwater sampling to
determine if TPH is actually present in the groundwater or if it was an artifact
resulting from surface water leaking into the monitoring well casing. If TPH
is not detected during the next monitoring event (October 2010), TPH
monitoring will be discontinued.
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7.0 CONCLUSIONS

Groundwater concentrations at Terminal 5 are protective of surface water for all
chemicals included in the long-term groundwater monitoring program. For
semivolatile organic compounds, natural attenuation modeling demonstrates
that groundwater concentrations at the shoreline would be non-detect even after
100 years. Incorporation of chemical degradation rates and tidal mixing factors
would further decrease groundwater chemical concentrations and would also
result in non-detect concentrations for volatile organic compounds and metals
near the shore.

In accordance with the Ecology-approved work plan and the Groundwater
Conceptual Letter groundwater monitoring will be discontinued in estuarine
wells for chemicals that have not been detected during the past two years.

8.0 LIMITATIONS

Work for this project was performed, and this report prepared, in accordance
with generally accepted professional practices for the nature and conditions of
the work completed in the same or similar localities, at the time the work was
performed. Itis intended for the exclusive use of Port of Seattle for specific
application to the referenced property. This report is not meant to represent a
legal opinion. No other warranty, express or implied, is made.
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Table 1 - Summary of Monitoring Well Groundwater Elevation Data

TOC Elevation DTW Groundvyater
Well Name ) ) Date . Elevation
in Feet in Feet .
in Feet
Fill Aquifer
10/13/2008 12.92 9.79
3/31/2009 12.21 10.50
CMP-1 22.71 9/4/2009 13.10 9.61
6/4/2010 11.83 10.88
10/13/2008 12.92 9.75
3/31/2009 12.92 9.75
CMP-2 22.67 9/2/2009 13.60 9.07
6/4/2010 11.75 10.92
10/14/2008 8.40 9.00
4/1/2009 7.90 9.50
CMP-3 17.40 9/3/2009 8.45 8.95
6/2/2010 7.60 9.80
10/14/2008 11.04 8.88
4/2/2009 10.34 9.58
CMP-4 19.92 9/3/2009 11.01 8.91
6/2/2010 10.17 9.75
10/13/2008 10.09 13.71
4/1/2009 8.48 15.32
CMP-5 23.80 9/2/2009 10.12 13.68
6/3/2010 8.71 15.09
10/14/2008 10.38 8.04
4/2/2009 9.91 8.51
CMP-15 18.42 9/3/2009 10.14 8.28
6/3/2010 9.75 8.67
10/13/2008 9.47 8.96
3/31/2009 9.05 9.38
CMP-17 18.43 9/2/2009 9.50 8.93
6/4/2010 8.81 9.62
10/14/2008 9.01 8.36
4/1/2009 9.66 8.61
MW-26R 18.27 9/3/2009 9.69 8.58
6/4/2010 9.40 8.87
10/13/2008 6.88 9.02
3/31/2009 6.40 9.50
MW-125 15.90 9/2/2009 7.01 8.89
6/3/2010 6.25 9.65
10/13/2008 6.53 8.33
4/2/2009 5.86 9.00
MW-308A(N) 14.86 9/4/2009 6.50 8.36
6/3/2010 5.73 9.13
10/13/2008 11.20 9.60
3/31/2009 10.76 10.04
FM-105 20.80 9/2/2009 11.36 9.44
6/3/2010 10.70 10.10
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Table 1 - Summary of Monitoring Well Groundwater Elevation Data

TOC Elevation DTW Groundvyater
Well Name ) ) Date . Elevation
in Feet in Feet .
in Feet
Estuarine Aquifer
10/14/2008 10.00 7.60
4/2/2009 9.06 8.54
MW-36 17.60 9/3/2009 9.72 7.88
6/2/2010 9.31 8.29
10/14/2008 10.90 7.48
4/1/2009 8.94 9.44
MW-44 18.38 9/3/2009 11.46 6.92
6/2/2010 8.94 9.44
10/13/2008 6.30 8.12
4/1/2009 5.74 8.68
MW-308B(S) 14.42 9/4/2009 6.17 8.25
6/3/2010 5.56 8.86
Notes:

TOC - Top of Casing.
DTW - Depth to Water.

Vertical datum is in Feet MLLW.
(1) Based on a professional survey completed by Aspect Consulting, LLC (December 21, 2009).
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Table 2 - Surface Water Quality Screening Criteria. Screening Levels for Groundwater Based on Marine Surface Water Criteria

Port of Seattle Terminal 5 Southwest Harbor

Surface Water
Surface Water Surface Water Surface Water Surface Water Surface Water ARAR - Aquatic | Surface Water | Surface Water | Surface Water, | Surface Water,
ARAR - Aquatic [ARAR - Aquatic Life| ARAR - Aquatic ARAR - Aquatic [ARAR - Agquatic Lifg Life - ARAR - Human | ARAR - Human Method B, Method B, Non-
Life - Marine/Acute| Marine/Acute - |Life - Marine/Acute Life - - Marine/Chronic - | Marine/Chronic - | Health — Marine | Health — Marine Carcinogen, Carcinogen,
- Clean Water Act - National Toxics | Marine/Chronic - | Clean Water Act | National Toxics | — Clean Water |- National Toxics Standard Standard Screening
Ch. 173-201A WAC| §304 Rule, 40 CFR 131 |Ch. 173-201A WAC §304 Rule, 40 CFR 131 Act §304 Rule, 40 CFR 131 Formula Value | Formula Value Level #3
Analyte (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (Hg/L) (ug/L) (ug/L) (ug/L) (Hg/L) (Hg/L)
Metals (4)
Antimony - -- -- - - - 640 4300 -- 1000 640
0.14
Arsenic, inorganic 69 69 69 36 36 36 0.14 0.14 0.098 18 (5-MTCA A GW)
Chromium (V1) 1100 50 1100 50 1100 50 -- -- -- 490 50
Copper 4.8 4.8 2.4 3.1 3.1 2.4 - - -- 2,700 2.4
Lead 210 210 210 8.1 8.1 8.1 -- -- -- -- 8.1
Nickel soluble salts 74 74 74 8.2 8.2 8.2 4,600 4,600 - 1,100 8.2
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 -- -- -- -- -- 0.03 -- -- -- 0.0058 0.0058
Aroclor 1221 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1232 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1242 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1248 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1254 - -- -- - - 0.03 - - -- 0.0017 0.0017
Aroclor 1260 -- -- -- -- -- 0.03 -- -- -- -- 0.03
Aroclor 1262 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1268 -- -- -- -- -- -- -- -- -- -- --
Polychlorinated biphenyls 10 - - 0.03 0.03 0.03 0.000064 0.00017 0.00011 - 0.000064
Total Petroleum Hydrocarbons
TPH, diesel range - - - -- -- - - - - - 500 °
TPH, heavy oils -- - - -- -- -- -- -- - -- 500 °
Chlorinated Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane -- - - -- -- -- -- -- - -- --
1,1,1-Trichloroethane - - - - - - - - - 930,000 420,000
1,1,2,2-Tetrachloroethane -- - - -- -- -- 4 11 6.5 -- 4
1,1,2-Trichloroethane - - - - - - 16 42 25 2,300 16
1,1-Dichloroethane -- - - -- -- -- -- -- - -- --
1,1-Dichloroethene - - - - - - 7100 3.2 - 23,000 3.2
1,2-Dichloroethane -- - - -- -- -- 37 99 59 43,000 37
Chloroethane -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene -- - - -- -- -- -- -- - -- --
Tetrachloroethene - - - - - - 3.3 8.9 0.39 840 0.39
trans-1,2-Dichloroethene -- - - -- -- -- 10,000 -- - 33,000 10,000
Trichloroetlene - - - - - - 30 81 6.7 71 6.7
Vinyl chloride -- -- -- -- -- -- 2.4 530 3.7 6,600 2.4
Semivolatile Organic Compounds (SVOCs)
bis(2-Ethylhexyl) phthalate | - - - - - - 2.2 5.9 3.6 400 2.2
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHSs)
Benzo[a]anthracene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Benzo[alpyrene -- -- -- -- -- -- 0.018 0.031 0.03 -- 0.018
Benzo[b]fluoranthene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Benzo[k]fluoranthene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Chrysene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Dibenzo[a,h]anthracene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Indeno[1,2,3-cd]pyrene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Notes Abbreviations
1. -- = Not established. ug/L = micrograms per liter.

2. Screening levels may be adjusted depending on lab PQLs.
3. Screening levels may be adjusted based on background data results
4. Surface water quality criteria screening levels are based on dissolved metal concentrations.

ARAR = applicable or relevant and appropriate requirements
CFR = code of federal regulations
WAC = Washington Administrative Code

5. Screening levels based on MTCA Method A Cleanup levels for groundwater.
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Table 3 - RA-1 Groundwater Monitoring and Analytical Results

POS Terminal 5 Southwest Harbor

Phase Il GWCMP SWHP

Remediation Area 1 (former Spokane Street Properties)

Background [ Confirmation Monitoring
Fill Aquifer
Sample Name FM105- FM105- FM105- FM105- FM105- FM105- FM105 MW125- MW125- MW125- MW125 CMP17- CMP17- CMP17- CMP17
081013 081013D 090331 090331D 090902 090902D 081013 090331 090902 081013 090331 090902
Sampling Date]  10/13/08 10/13/08 3/31/09 3/31/09 9/2/09 9/2/09 6/3/10 10/13/08 3/31/09 9/2/09 6/3/10 10/13/08 3/31/09 9/2/09 6/4/10

Groundwater Level Measurements

Reference Elevation in feet MLLW 20.80 20.80 20.80 20.80 15.90 15.90 15.90 15.90 18.43 18.43 18.43 18.43

Depth To Water in feet 11.20 10.76 11.36 10.70 6.88 6.40 7.01 6.25 9.47 9.05 9.50 8.81

Water Level Elevation in feet MLLW 9.60 10.04 9.44 10.10 9.02 9.50 8.89 9.65 8.96 9.38 8.93 9.62
Water Quality Field Parameters

Temperature in degrees Celsius 14.8 11.5 14.5 12.1 18.6 11.4 19.3 15.1 17.6 12.3 175 13.8

pH 7.03 6.26 5.95 6.45 6.61 6.18 5.94 6.42 6.61 6.05 5.83 6.19

Conductivity in pS/cm 440 476 518 399 412 589 475 387 569 678 597 483

Dissolved Oxygen in mg/L 0.37 0.96 0.58 0.97 0.52 1.74 0.83 2.47 0.1 0.39 0.32 0.02

Turbidity in NTUs 2.1 0.53 3.64 0 0.9 0.74 2.34 0 1.74 2 4.87 135
Total Petroleum Hydrocarbons by Method NWTPH-Dx

Diesel Range in pg/L 250 U 250 U 250 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U

Motor Oil Range in pg/L 500 U 500 U 500 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U
Total Metals by EPA Method 200.8

Total arsenic, inorganic in ug/L 0.4 0.4 0.5 0.5 0.5 0.5 2 U 0.4 0.4 0.6 2 U 2.6 2.6 2.9 8.1

Total lead in pg/L 1 U 1 U 1 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1 U
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) by Method 8270D-SIM

Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.097 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(a)pyrene in ug/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.140 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.100 0.011 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(k)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.120 0.011 0.010 U 0.010 U 0.010 U 0.010 U

Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.084 0.011 0.010 U 0.010 U 0.010 U 0.010 U

Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.028 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.051 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Semi-Volatile Organics by EPA Method 8270D

bis(2-ethylhexyl) phthalate in ug/L | 1.0 Ui 1.0 U 1.0 UJ 5.8 Ji 1.0 Ui 1.0 Ui 1.4 | 1.0 Ui 1.0 Ui 1.0 Ui 1.0 uf 1.0 Ui 1.0 Ui 1.0 Ui 1.0 U
Polychlorinated Biphenyls (PCBs) by EPA Method 8082

Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Volatile Organic Compounds by EPA Method 8260B

tetrachloroethane;1,1,1,2- in ug/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

tetrachloroethane;1,1,2,2- in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

trichloroethane;1,1,1- in ug/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 0.2 0.2 U 02 U 0.2 0.2 U 02 U 02 U 02 U

trichloroethane;1,1,2- in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

dichloroethane;1,1- in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 0.4 0.2 0.3 0.3 0.2 U 02 U 0.2 U 0.2 U

dichloroethane;1,2- in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

ethyl chloride in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

tetrachloroethene in pg/L 6.1 6.2 3.4 3.7 5.2 5 5.7 6.7 4.1 5.1 5.4 0.3 0.2 0.3 02 U

trichloroethene in pg/L 0.9 0.9 0.6 0.6 0.6 0.5 0.8 2.8 1.0 1.8 14 0.2 U 0.2 U 02 U 0.2 U

dichloroethene;1,1- in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

dichloroethene;1,2-,cis in pg/L 0.7 0.7 0.4 0.5 0.2 0.2 2.5 2.1 0.4 1 15 0.2 U 0.2 U 02 U 02 U

dichloroethene;1,2- trans in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

vinyl chloride in pg/L 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U 02 U

U - Analyte was not detected at or above the reported result.

J - The analyte was detected above the reported quantitation limit, and the reported concentrations was an estimated value.
UJ - The analyte was analyzed for, and the associated quantitation limit was an estimated value.

Detected concentrations are bolded.
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Table 4 - RA-2 Groundwater Monitoring and Analytical Results

POS Terminal 5 Southwest Harbor
Phase Il GWCMP SWHP

Remediation Area 2 (former Salmon Bay Steel Property)
Background Confirmation Monitoring
Fill Aquifer
Sample Name CMP1- CMP1- CMP1- CMP1 CMP2- CMP2- CMP2- CMP2 CMP3- CMP3- CMP3- CMP3
081013 090331 090904 081013 090331 090902 081014 090401 090903
Sampling Date| 10/13/08 3/31/09 9/4/09 6/4/10 10/13/08 3/31/09 9/2/09 6/4/10 10/14/08 4/1/09 9/3/09 6/2/10

Groundwater Level Measurements

Reference Elevation in feet MLLW 22.71 22.71 22.71 22.71 22.67 22.67 22.67 22.67 17.40 17.40 17.40 17.40

Depth To Water in feet 12.92 12.21 13.10 11.83 12.92 12.92 13.60 11.75 8.40 7.90 8.45 7.60

Water Level Elevation in feet MLLW 9.79 10.50 9.61 10.88 9.75 9.75 9.07 10.92 9.00 9.50 8.95 9.80
Water Quality Field Parameters

Temperature in degrees Celsius 14.4 12.7 13.1 13.1 16.9 14.96 16.2 14.1 19.5 12.9 19.8 15.5

pH 6.9 6.23 6.36 6.61 9.38 9.08 8.42 9.01 10.96 8.68 10.01 9.55

Conductivity in pS/cm 563 506 511 482 1272 1402 1669 920 613 726 703 403

Dissolved Oxygen in mg/L 0.3 0.19 0.55 0.2 0.09 0.26 0.24 0.12 0.19 0.26 0.4 0.08

Turbidity in NTUs 1.76 1.17 0.78 38 0.86 1.58 1.31 4 1.09 1.8 5.3 4
Total Petroleum Hydrocarbons

Diesel Range in pg/L 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U

Motor Oil Range in pg/L 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U
Total Metals by EPA Method 200.8

Total arsenic, inorganic in ug/L 2.8 2.7 3.1 2.6 22.7 23.2 20.8 23 11.6 6.6 8.3 7.4

Total lead in pg/L 1 U 1 U 1 U 1 U 15 1 1 U 2 1 U 4 1 U 1 U
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) by Method 8270D-SIM

Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 0.010 U 0.010 U 0.010 U

Benzo(a)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.011 0.010 U 0.010 U

Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.019 0.010 U 0.010 U

Benzo(k)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.011 0.010 U 0.010 U

Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.013 0.015 0.010 0.010 U

Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Semi-Volatile Organics by EPA Method 8270D

bis(2-ethylhexyl) phthalate in ug/L | 1.0 Ui 1.0 Ui 1.0 U 1.0 Uf 1.0 Ui 1.0 Ui 1.0 U 1.0 Uf 1.0 Ui 1.0 Ui 1.0 U 1.0 U
Polychlorinated Biphenyls (PCBs) by EPA Method 8082

Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.100 U 0.100 U

Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.100 U 0.100 U

Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 Y 0.010 U 0.010 U 0.010 U 0.010 U 0.100 U 0.100 U

Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.012 Y 0.010 U 0.010 U 0.010 U 0.200 Y 0.400 Y 0.100 U 0.100 U

Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 0.020 0.010 U 0.010 U 1.2 PJ 2.5

Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.016 0.010 U 0.150 Y 0.400 Y 1.000 Y 15

Aroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 Y 0.010 U 0.100 U 0.100 U

Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.012 Y 0.015 Y 0.031 0.02 0.200 Y 0.400 Y 1.2 PJ 4

Notes

U - Analyte was not detected at or above the reported result.

Y - The analyte is not detected at or above the reported concentration. The reporting limit is raised due to chromatographic interference. The Y flag is equivalent

to the U flag with a raised reporting limit.

P - The analyte was detected on both chromatographic columns but the quantified values differ by >=40% RPD with no obvious chromatographic interference.
J - The analyte was detected above the reported quantitation limit, and the reported concentrations was an estimated value.

Detected concentrations are bolded.
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Table 5 - RA-3 and RA-1 Groundwater Monitoring and Analytical Results

POS Terminal 5 Southwest Harbor
Phase Il GWCMP SWHP

Remediation Area 3 (former West Seattle Landfill and SSI Property), Remediation Area 1 (Former Buckley Yard)
Background [ Confirmation Monitoring
Fill Aquifer Estuarine Aquifer
Sample Name CMP5- CMP5- CMP5- CMP5 CMP4- CMP4- CMP4- CMP4 MW308N- MW308N- MW308N- MW308N MW308S- MW308S- MW308S- MW308S
081013 090401 090902 081014 090402 090903 081013 090402 090904 081013 090401 090904
Sampling Date[  10/13/08 4/1/09 9/2/09 6/3/10 10/14/08 4/2/09 9/3/09 6/2/10 10/13/08 4/2/09 9/4/09 6/3/10 10/13/08 4/1/09 9/4/09 6/3/10

Groundwater Level Measurements

Reference Elevation in feet MLLW 23.80 23.80 23.80 23.80 19.92 19.92 19.92 19.92 14.86 14.86 14.86 14.86 14.42 14.42 14.42 14.42

Depth To Water in feet 10.09 8.48 10.12 8.71 11.04 10.34 11.01 10.17 6.53 5.86 6.50 5.73 6.30 5.74 6.17 5.56

Water Level Elevation in feet MLLW 13.71 15.32 13.68 15.09 8.88 9.58 8.91 9.75 8.33 9.00 8.36 9.13 8.12 8.68 8.25 8.86
Water Quality Field Parameters

Temperature in degrees Celsius 16 11.2 16.8 13.4 17.1 12.6 17 14.2 16.8 12.3 16.3 13.8 15 12.9 145 13.7

pH 6.73 6.05 6.05 6.4 7.7 6.14 8.13 6.47 7.59 6.45 6.55 7.08 8.11 7.13 7.08 7.79

Conductivity in pS/cm 358 480 509 228 440 619 771 472 1586 1712 2509 959 15230 1565 1541 13000

Dissolved Oxygen in mg/L 0.07 0.32 0.44 0.15 0.25 0.74 0.19 0.73 0.02 0.05 0.23 0.03 0.03 0.08 0.11 0.03

Turbidity in NTUs 0.81 4.11 6.98 0 0.98 0.83 2.75 23 12.7 8.62 11.2 0 2.13 1.1 1.51 0
Total Petroleum Hydrocarbons

Diesel Range in pg/L 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U

Motor Oil Range in pg/L 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U
Total Metals by EPA Method 200.8

Total arsenic, inorganic in ug/L 14.2 1.9 12.9 3.6 2.8 1.1 3.8 1.4 25.4 16.8 15.3 16.2 8 3 3 2 U

Total lead in pg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U 1 U 1 U 1 U 5 U 5 U 5 U 5 U
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) by Method 8270D-SIM

Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(a)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(k)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Semi-Volatile Organics by EPA Method 8270D

bis(2-ethylhexyl) phthalate in ug/L | 1.0 Ui 23 1 Ui 1.0 uf 1.0 Ui 1.0 Ui 1 Ui 24 | 1.0 Ui 1.1 1.0 Ui 1.0 Uf 1.5 5 1.0 Ui 1.0 U
Polychlorinated Biphenyls (PCBs) by EPA Method 8082

Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 Y 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.013 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.017 0.025 0.014 0.010 U 0.010 U 0.020 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.02 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.013 0.010 U 0.017 0.045 0.014 0.015 Y 0.01 0.02 0.010 U 0.010 U 0.010 U 0.010 U

Notes

U - Analyte was not detected at or above the reported result.

Y - The analyte is not detected at or above the reported concentration.

Detected concentrations are bolded.

The reporting limit is raised due to chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit.
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Table 6 - RA-5 Groundwater Monitoring and Analytical Results Sheet 1 of 2
POS Terminal 5 Southwest Harbor
Phase Il GWCMP SWHP Remediation Area 5 (former Lockheed Shipyard 2)
Background Confirmation Monitoring
Fill Aquifer
Sample Name CMP5- CMP5- CMP5- CMP5 CMP15- CMP15- CMP15- CMP15 MW26R- MW26R- MW26R- MW26R- MW26R- MW26R- MW26R i MW26RD
081013 090401 090902 081014 090402 090903 081014 081014D 090401 090401D 090903 090903D
Sampling Date]  10/13/08 4/1/09 9/2/09 6/3/10 10/14/08 4/2/09 9/3/09 6/3/10 10/14/08 10/14/08 4/1/09 4/1/09 9/3/09 9/3/09 6/4/10 6/4/10
Groundwater Level Measurements
Reference Elevation in feet MLLW 23.80 23.80 23.80 23.80 18.42 18.42 18.42 18.42 18.27 18.27 18.27 18.27
Depth To Water in feet 10.09 8.48 10.12 8.71 10.38 9.91 10.14 9.75 9.91 9.66 9.69 9.40
Water Level Elevation in feet MLLW 13.71 15.32 13.68 15.09 8.04 8.51 8.28 8.67 8.36 8.61 8.58 8.87
Water Quality Field Parameters
Temperature in degrees Celsius 16 11.2 16.8 13.4 17.7 13.2 15.9 14.2 16.9 12.3 154 14.2
pH 6.73 6.05 6.05 6.4 6.88 6.69 6.39 6.64 7.29 6.43 7.14 6.86
Conductivity in pS/cm 358 480 509 228 2336 7059 3547 6920 10190 1198 1043 9600
Dissolved Oxygen in mg/L 0.07 0.32 0.44 0.15 0.008 0.1 0.36 0.05 0.11 0.22 0.15 0.05
Turbidity in NTUs 0.81 411 6.98 0 1.12 0.73 1.78 0 0.94 0.93 1.91 11
Total Petroleum Hydrocarbons
Diesel Range in pg/L 250 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 250 U 250 U 250i U 100 U 100 U
Motor Oil Range in pg/L 500 U 500 U 500 U 500 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 500 U 500 U 500i U 200 U 200 U
Total Metals by EPA Method 200.8
Total antimony in pg/L 14.2 1.9 12.9 3.6 02 U 05 U 02 U 02 U 02 U 02 U 1 U 1 U 1 U 1 U 1 U 1 U
Total arsenic, inorganic in pug/L 1 1 0.9 05 U 2 U 3 2 U 2 U 2 U 2 U 2 U 2 U
Total chromium (total) in pg/L 1 U 1 U 2 U 05 U 2 U 3 3 3 3 3 3 4
Total copper in pg/L 0.8 1 U 05 U 0.7 2 U 2 U 2 U 2 U 3 3 2 U 3
Total lead in pug/L 1 Ui 1 Ui 1 Ui 1 U 1 U 2 U 1 U 1 U 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Total nickel soluble salts in pg/L 4 2 5.6 6 7 6 7 7 6 6 6
Carcinogenic Polycyclic Aromatic
Hydrocarbons (cPAHs) by Method 8270D-SIM
Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.025 0.024 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Benzo(a)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.011 0.010 U 0.010 U 0.010 U 0.010 U
Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.018 0.010 U 0.010 U 0.010 U 0.010 U
Benzo(Kk)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.016 0.010 U 0.010 U 0.010 U 0.010 U
Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010§ U 0.027 0.026 0.011 0.022 0.013 0.013 0.014 0.014
Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Semi-Volatile Organics by EPA Method 8270D
bis(2-ethylhexyl) phthalate in pg/L 1.0 Ui 23 1.0 Ui 10 U 1.0 Ui 1 Ui 1.6 10 U 1.0 Ui 1.0 Ui 1.0 Ui 1.0 Ui 1.0 Ui 1.0 Ui 1.0 U 1.0 U
Polychlorinated Biphenyls (PCBs) by EPA
Method 8082
Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.018 Y 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Avroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

U - Analyte was not detected at or above the reported result.

Y - The analyte is not detected at or above the reported concentration.
NA = Not available.
Detected concentrations are bolded.

The reporting limit is raised due to chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit.
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Table 6 - RA-5 Groundwater Monitoring and Analytical Results

POS Terminal 5 Southwest Harbor
Phase Il GWCMP SWHP

Remediation Area 5 (former Lockheed Shipyard 2)

Confirmation Monitoring

Estuarine Aquifer

Sample Name MW36- MW36- MW36- MW36 MW44- MW44- MW44- Mwa44
081014 090402 090903 081014 090401 090903
Sampling Date[  10/14/08 4/2/09 9/3/09 6/2/10 10/14/08 4/1/09 9/3/09 6/2/10
Groundwater Level Measurements
Reference Elevation in feet MLLW 17.60 17.60 17.60 17.60 18.38 18.38 18.38 18.38
Depth To Water in feet 10.00 9.06 9.72 9.31 10.90 8.94 11.46 8.94
Water Level Elevation in feet MLLW 7.60 8.54 7.88 8.29 7.48 9.44 6.92 9.44
Water Quality Field Parameters
Temperature in degrees Celsius 14.6 12.4 13.9 14.7 15.3 115 14 14.9
pH 7.47 6.48 8.78 7.43 7.23 6.42 5.84 5.94
Conductivity in pS/cm 36200 3734 3812 40000 41 46 37 11
Dissolved Oxygen in mg/L 0.06 0.11 0.13 0.08 1.59 7.25 3.84 6.88
Turbidity in NTUs 1.02 0.84 1.83 5 3.21 7.33 3.26 NA
Total Petroleum Hydrocarbons
Diesel Range in pg/L 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U
Motor Oil Range in pg/L 500 U 500 U 500 U 200 U 500 U 500 U 500 U 530
Total Metals by EPA Method 200.8
Total antimony in pg/L 5 U 2 U 2 U 2 U 02 U 0.6 0.3 0.4
Total arsenic, inorganic in pug/L 6 7 6 5 U 0.5 0.8 0.3 0.8
Total chromium (total) in pg/L 10 U 5 U 5 U 5 U 1 U 11 3.4 7.8
Total copper in pg/L 10 U 5 U 5 U 5 U 7 18 6.4 15.5
Total lead in pg/L 20 U 10 U 10 U 10 U 4 33 4 21
Total nickel soluble salts in pg/L 10 U 9 12 12 2 4.3 1.4 3.8
Carcinogenic Polycyclic Aromatic
Hydrocarbons (cPAHs) by Method 8270D-SIM
Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.059 0.010 U 0.033
Benzo(a)pyrene in pug/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.11 0.010 U 0.054
Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.27 0.010 0.079
Benzo(k)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.14 0.010 U 0.079
Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.19 0.010 U 0.13
Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.035 0.010 U 0.023
Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.11 0.010 U 0.063
Semi-Volatile Organics by EPA Method 8270D
bis(2-ethylhexyl) phthalate in pg/L 1.0 Ui 1.0 Ui 1.0 Ui 15 1.0 2.2 1.0 U 2.4
Polychlorinated Biphenyls (PCBs) by EPA
Method 8082
Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 Y 0.010 U 0.010 U
Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

U - Analyte was not detected at or above the reported result.

Y - The analyte is not detected at or above the reported concentration.

NA = Not available.
Detected concentrations are bolded.

The reporting limit is raised due to chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit.
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Table 5 - RA-3 and RA-1 Groundwater Monitoring and Analytical Results

POS Terminal 5 Southwest Harbor
Phase Il GWCMP SWHP

Remediation Area 3 (former West Seattle Landfill and SSI Property), Remediation Area 1 (Former Buckley Yard)
Background [ Confirmation Monitoring
Fill Aquifer Estuarine Aquifer
Sample Name CMP5- CMP5- CMP5- CMP5 CMP4- CMP4- CMP4- CMP4 MW308N- MW308N- MW308N- MW308N MW308S- MW308S- MW308S- MW308S
081013 090401 090902 081014 090402 090903 081013 090402 090904 081013 090401 090904
Sampling Date[  10/13/08 4/1/09 9/2/09 6/3/10 10/14/08 4/2/09 9/3/09 6/2/10 10/13/08 4/2/09 9/4/09 6/3/10 10/13/08 4/1/09 9/4/09 6/3/10

Groundwater Level Measurements

Reference Elevation in feet MLLW 23.80 23.80 23.80 23.80 19.92 19.92 19.92 19.92 14.86 14.86 14.86 14.86 14.42 14.42 14.42 14.42

Depth To Water in feet 10.09 8.48 10.12 8.71 11.04 10.34 11.01 10.17 6.53 5.86 6.50 5.73 6.30 5.74 6.17 5.56

Water Level Elevation in feet MLLW 13.71 15.32 13.68 15.09 8.88 9.58 8.91 9.75 8.33 9.00 8.36 9.13 8.12 8.68 8.25 8.86
Water Quality Field Parameters

Temperature in degrees Celsius 16 11.2 16.8 13.4 17.1 12.6 17 14.2 16.8 12.3 16.3 13.8 15 12.9 145 13.7

pH 6.73 6.05 6.05 6.4 7.7 6.14 8.13 6.47 7.59 6.45 6.55 7.08 8.11 7.13 7.08 7.79

Conductivity in pS/cm 358 480 509 228 440 619 771 472 1586 1712 2509 959 15230 1565 1541 13000

Dissolved Oxygen in mg/L 0.07 0.32 0.44 0.15 0.25 0.74 0.19 0.73 0.02 0.05 0.23 0.03 0.03 0.08 0.11 0.03

Turbidity in NTUs 0.81 4.11 6.98 0 0.98 0.83 2.75 23 12.7 8.62 11.2 0 2.13 1.1 1.51 0
Total Petroleum Hydrocarbons

Diesel Range in pg/L 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U 250 U 250 U 250 U 100 U

Motor Oil Range in pg/L 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U 500 U 500 U 500 U 200 U
Total Metals by EPA Method 200.8

Total arsenic, inorganic in ug/L 14.2 1.9 12.9 3.6 2.8 1.1 3.8 1.4 25.4 16.8 15.3 16.2 8 3 3 2 U

Total lead in pg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 1 U 1 U 1 U 1 U 5 U 5 U 5 U 5 U
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) by Method 8270D-SIM

Benz(a)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(a)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(b)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Benzo(k)fluoranthene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Chrysene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Dibenzo(a,h)anthracene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Indeno(1,2,3-cd)pyrene in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Semi-Volatile Organics by EPA Method 8270D

bis(2-ethylhexyl) phthalate in ug/L | 1.0 Ui 23 1 Ui 1.0 uf 1.0 Ui 1.0 Ui 1 Ui 24 | 1.0 Ui 1.1 1.0 Ui 1.0 Uf 1.5 5 1.0 Ui 1.0 U
Polychlorinated Biphenyls (PCBs) by EPA Method 8082

Aroclor 1016 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1221 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1232 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 Y 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1242 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.013 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1248 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.017 0.025 0.014 0.010 U 0.010 U 0.020 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1254 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.02 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1260 in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Total PCBs in pg/L 0.010 U 0.010 U 0.010 U 0.010 U 0.013 0.010 U 0.017 0.045 0.014 0.015 Y 0.01 0.02 0.010 U 0.010 U 0.010 U 0.010 U

Notes

U - Analyte was not detected at or above the reported result.

Y - The analyte is not detected at or above the reported concentration.

Detected concentrations are bolded.

The reporting limit is raised due to chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit.

Hart Crowser
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APPENDIX A
EVALUATION OF GROUNDWATER CHEMICAL CONCENTRATIONS
PROTECTIVE OF SURFACE WATER

This Appendix presents our evaluation to determine groundwater chemical
concentrations that would be protective of surface water for the Phase Il
Southwest Harbor Project (SWHP) located at the Southwest Harbor Terminal 5
(Terminal 5) in Seattle, Washington. The protectiveness of current groundwater
chemical concentrations was assessed by modeling natural attenuation of
chemical constituents. The purpose of modeling natural attenuation is to
supplement the Groundwater Confirmation Monitoring Program and to
determine if chemicals detected in groundwater are naturally attenuated to
concentrations below surface water quality criteria prior to discharge to Puget
Sound marine water.

GROUNDWATER CHEMICAL CONDITIONS

Groundwater quality data was obtained from four rounds of groundwater data
collected from 14 wells between 2008 and 2010 as part of the confirmational

groundwater monitoring program. Monitoring well locations for the program

are presented on Figure 1 and are summarized below:

m  Four background monitoring wells are screened in the Fill Aquifer (FM-105,
CMP-1, CMP-2, and CMP-5);

m  Seven downgradient monitoring wells are screened in the Fill Aquifer
(CMP-3, CMP-4, CMP-15, CM-17, MW-26R and MW-125, and MW-308N);
and

m  Three downgradient monitoring wells are screened in the Estuarine Aquifer
(MW-36, MW-44, and MW-308S).

Identification of Constituents of Potential Concern
A compilation of Terminal 5 groundwater quality data was reviewed to identify

constituents of potential concern (COPCs). COPCs for groundwater were
identified using a three-step procedure summarized below:

Hart Crowser Page A-1
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m  Step 1 - Screening levels were developed for chemicals analyzed as part of
the Terminal 5 Long-Term Monitoring Program. Screening levels for
individual chemicals were defined as the most conservative of the marine
surface water quality criteria taken from Washington State Department of
Ecology's Cleanup Levels and Risk Calculation (CLARC) database.
Groundwater quality criteria were not evaluated since the highest beneficial
use for groundwater at the site is discharge to surface water. The screening
levels were intended to identify COPCs and should not be considered
cleanup levels or standards. The screening levels for Terminal 5 are
presented in Table 1.

m Step 2 - Terminal 5 groundwater quality data collected as part of the
groundwater confirmation monitoring program were reviewed to identify the
chemicals detected in groundwater samples. Table 2 presents a general
statistical summary of groundwater analytes and results from the Terminal 5
groundwater confirmation monitoring program compared to potentially
applicable surface water quality criteria.

m  Step 3 - Groundwater quality data was compared to the screening levels. A
well-by-well comparison of groundwater concentrations with the screening
criteria is presented in Table 3.

Groundwater Screening Process

Validated groundwater sample analytical results were compared to the most
conservative surface water quality criteria to identify COPCs in groundwater at
Terminal 5. Migration of upland groundwater has been identified as a potential
pathway for dissolved chemicals to reach surface water. Surface water quality
criteria used to screen the Terminal 5 groundwater chemical concentrations
include:

m  Water Quality Standards for Surface Waters of the State of Washington
(Chapter 173-201A WAC);

m  Clean Water Act 304 for Human Health and Chronic Aquatic Life;

m  National Toxics Rule (40 CFR Part 131) for Human Health and Chronic
Aquatic Life; and

Hart Crowser Page A-2
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B MTCA Method B carcinogen and non-carcinogen cleanup levels for surface
water (WAC 173-340-730).

The published marine surface water criteria used to establish the surface water
screening levels are presented in Table 1. The most conservative of these
criteria for each constituent were established as the preliminary screening levels
for groundwater modeling.

Groundwater Screening Results

Tables 2 and 3 present a summary of the results of groundwater comparing
concentrations against the screening levels for COPCs at Terminal 5. Relatively
few of the detected constituents exceed the screening levels. The analytes with
one or more detections in monitoring wells, which exceed the screening levels
include:

Heavy oil-range petroleum hydrocarbons;
Polychlorinated biphenyls (PCBs);

Metals (arsenic, copper, lead, and nickel);

Carcinogenic polycyclic aromatic hydrocarbons (cPAHSs);
Bis(2-ethylhexyl) phthalate; and

Tetrachlorethene (PCE).

Natural Attenuation of Dissolved Groundwater Chemicals

Natural attenuation refers to the reliance on natural processes to achieve site-
specific cleanup goals (EPA, 1997). Natural attenuation occurs using the
physical, chemical, and biological processes inherent within the aquifer that act
to reduce the mass, toxicity, mobility, volume or concentration of contaminants
in soil or groundwater. These processes can include biodegradation, dispersion,
dilution, sorption, transformation, stabilization, and volatilization of the
unwanted contaminants.

Biodegradation is degradation of chemicals by microbes within the soil matrix.
The rate of and extent of microbial degradation of chemicals are complex and
regulated by the chemical properties of the contaminant, soil and groundwater
chemistry, and the microbial population present. Degradation rates are typically
measured in terms of half-life. The half-life is the amount of time needed for one-
half of the original contaminant mass to be degraded. The half life of the COPCs
are presented in Table 4.
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Dispersion refers to the process whereby a plume will spread out in a
longitudinal direction (along the direction of groundwater flow), transversely
(perpendicular to groundwater flow), and vertically downwards due to
mechanical mixing in the aquifer and chemical diffusion. Dispersion is usually
estimated rather than measured, given the impracticability of measuring
dispersion in the field. Dispersion is usually estimated based on the length of the
plume or distance to the measurement point. Researchers indicate that
dispersion values can range over two to three orders of magnitude for a given
value of plume length or distance to a measurement point (Gelhar et al., 1992).

Tidal dilution is mixing of chemicals in groundwater that occurs as the result of
changes in gradient during tidal changes. Groundwater will mix with tidal
inflows during rising tides. The outflow during a falling tide consists of a mixture
of tidal inflow and groundwater. The amount of tidal dilution is a function of the
relative range in tidal stage and the aquifer properties. Tidal dilution factors
ranging from 4 to 10,000 have been reported from groundwater modeling at
Terminal 5 and adjacent sites (Aspect 2007; S. S. Papadopulos & Associates
1997).

Most organic chemicals are removed from solution by sorption onto soil
particles. Sorption of dissolved contamination onto the aquifer matrix results in
slowing or retardation of the contaminant relative to advective groundwater flow
velocity and a reduction in dissolved contaminant concentrations. Sorption is
generally represented in fate and transport models using a retardation factor.
The retardation factor is the rate at which dissolved contaminants moving
through an aquifer are reduced by sorption of contaminants to the solid aquifer
matrix. The degree of retardation depends on both aquifer and constituent
properties. The retardation factor is the ratio of the groundwater seepage
velocity to the rate that organic chemicals migrate in the groundwater. A
retardation value of two indicates that if the groundwater seepage velocity is
100 feet/year, then the organic chemicals migrate at approximately 50 feet/yr.

FATE AND TRANSPORT MODELING

A fate and transport model was implemented to evaluate the potential for
existing upland groundwater to exceed the screening criteria at the point of
compliance (surface water). The selected fate and transport model, BIOSCREEN
(EPA 1996), is based on the Domenico analytical solution (Domenico 1987), and
was used to estimate the natural attenuation of COPCs between downgradient

Hart Crowser
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monitoring wells and the surface water/sediment interface. BIOSCREEN uses
the following assumptions:

Uniform and constant aquifer properties;

One-dimensional groundwater flow;

First-order decay, degradation, or transformation of contaminants; and
Constant source area and concentrations.

The model predicts maximum groundwater concentrations in the centerline of
the groundwater chemical plume to the receptor (Elliott Bay and Duwamish
Waterway). The model was evaluated using the following conditions:

m Steady-state conditions without biodegradation;

m  Assumed dispersion in the longitudinal, transverse, and vertical directions,

m  Equilibrium partitioning and adsorption of COPCs to the aquifer soil matrix;
and

B The minimum distance from the monitoring well to the surface water was
used for the distance to the receptor.

Model Input Parameters

Model input parameters are summarized in Table 4.

Arsenic attenuation was not modeled since it is ubiquitous throughout the
region. Background monitoring wells have arsenic concentrations ranging from
0.4 to 23.2 micrograms per liter (ug/L) and the downgradient wells have arsenic
concentrations ranging from 0.3 to 25.4 ug/L.

The model represents the contaminant source as a vertical plane, perpendicular
to groundwater flow, releasing dissolved constituents into groundwater passing
through this plane. The source is assumed to have existed for a period of 100
years, with source zone concentrations set to equal measured chemical
concentrations in the groundwater wells. Concentrations used for modeling
were conservatively set to equal the maximum measured concentration at each
well location.

The groundwater flow and velocity are defined by the hydraulic conductivity,
hydraulic gradient, and porosity. Hydrogeologic and aquifer characteristics were
obtained from the fate and transport analysis in the Upland Remedial
Investigation and Feasibility Study report (RETEC 1997) and Marine Sediments
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Remedial Investigation and Marine Sediments Feasibility Study (Weston 1998a
and 1998b, respectively).

Biodegradation was not used in modeling. For references purposes,
biodegradation half life values presented in Table 4 were taken from Howard,
1991.

The soil bulk density, in kg/L, of the aquifer matrix is related to porosity and pure
solids density. Although this value can be measured in the lab, in most cases
estimated values are used. A default value of 1.7 kg/L was used.

Fraction organic carbon (foc) is the fraction of the aquifer soil matrix comprised
of natural organic carbon. More natural organic carbon typically means higher
adsorption of organic constituents on the aquifer matrix. Typical values of foc
are 0.002 to 0.02. A value of 0.01 was used for this study as this is a
representative value for site soil based on RETEC (1997) and WESTON (1998a
and 1998b). Other chemical properties (e.g., organic carbon partition
coefficient) were obtained through Ecology’s CLARC database.

The model was used to predict the chemical concentration at the receptor
which was considered to be at the groundwater/surface water interface. The
distance to the receptor was measured on the site map from the well to the
closest shoreline following the groundwater flow path based on the groundwater
contour maps provided in Aspect (2007). A simulation time of 100 years was
considered a sufficient amount of time for the COPCs to potentially reach the
surface water.

Two modeling runs were performed using: (1) a maximum concentration of the
COPCs for each well from groundwater quality database (Hart Crowser 2010) as
a baseline case; and (2) solubility concentrations for the COPCs for each well
(solubility case). The solubility case is considered to be the worst-case scenario
assuming that NAPL phase was present. There is no evidence that NAPL phase
is present at Terminal 5.

Modeling Results

The model results are summarized in Table 5. The model results predict that for
the baseline case using the maximum chemical concentrations detected in each
well, the COPC concentrations will not reach marine surface water after 100
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Tidal Mixing

years except for tetrachloroethene (PCE) from MW-125 and copper from
MW-26R and MW-44.

The model predicts the PCE from MW-125 will reach the shoreline at a
concentration in the Fill Aquifer of 1.9 ug/L (0.0019 mg/L), which is slightly
above the screening criteria of 0.39 ug/L (0.00039 mg/L). If PCE degradation is
incorporated into the model, concentrations at the shoreline after 100 years
would be non-detect.

The model also predicts that copper from MW-26R and MW-44 will reach the
shoreline at concentrations less than 0.1 ug/L (0.0001 mg/L), which is below the
screening criteria of 2.4 ug/L (0.0024 mg/L).

For organic compounds, using the solubility limit as a worst-case scenario, the
model results predict the COPC concentrations will be non-detect at the surface
water after 100 years, except for PCE. Given that the aqueous solubility of PCE
is relatively high (200 mg/L), the predicted concentration using the solubility limit
model is well above surface water criteria. This scenario assumes that PCE in the
form of dense non-aqueous phase liquid (DNAPL) is present. However, the
relatively low dissolved PCE concentrations observed in both upgradient and site
wells do not indicate the presence of DNAPL at Terminal 5 making the solubility
scenario unrealistic. If PCE degradation is incorporated into the model,
concentrations at the shoreline after 100 years would be non-detect.

Solubility values for metals were not provided in the CLARC database; therefore,
the metals were not modeled for the solubility case.

Tidal mixing, while not incorporated into the model, would further reduce
chemical concentrations in groundwater prior to discharge to surface water. As
discussed earlier, groundwater will mix with tidal inflows during rising tides. The
outflow during a falling tide consists of a mixture of tidal inflow and
groundwater. The amount of tidal mixing is a function of the relative range in
tidal stage and the aquifer properties. Tidal dilution factors ranging from 4 to
10,000 have been reported from groundwater modeling at the Terminal 5 and
adjacent sites (Aspect 2007; S. S. Papadopulos & Associates 1997). Use of the
lowest tidal dilution estimate of four would further reduce the calculated
chemical concentrations at the shoreline after 100 years by an additional factor
of four times less than concentrations presented in Table 5.
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SUMMARY AND CONCLUSIONS

An evaluation was completed to determine if chemicals detected in
groundwater at Terminal 5 are naturally attenuated to concentrations below
marine surface water quality criteria prior to discharge to Puget Sound.

Screening criteria based on marine surface water criteria were developed to
compare against the groundwater quality data collected from Terminal 5.
The screening criteria are presented in Table 1. The statistical summary of
groundwater quality database and a comparison with the screening criteria
are presented in Tables 2 and 3.

Fate and transport modeling using BIOSCREEN was conducted to predict
contaminant concentrations at the shoreline. The natural attenuation
processes simulated in the modeling include dispersion and sorption.
Processes not modeled included biodegradation and tidal mixing.

The model results show that even under conservative conditions, predicted
concentrations of most COPCs, including bis(2-ethylhexyl)phthalate, PAHs
and PCBs detected in groundwater will not exceed the screening level
concentrations at the shoreline within 100 years. For organic compounds,
concentrations as high as the solubility limit would not result in an
exceedance of surface water quality criteria at the shoreline.

The model results show that even under the conservative conditions,
predicted concentrations of copper and lead detected in groundwater will
not exceed the screening level concentrations at the shoreline within 100
years. If tidal mixing is incorporated into the model, copper and lead
concentrations four times higher than the maximum detected concentrations
will not exceed the screening level concentrations at the shoreline within
100 years.

PCE in monitoring well MW-125 is calculated to exceed surface water
quality criteria within 100 years based on retardation modeling. If
degradation half-life and tidal mixing are incorporated into the model, PCE
concentrations will be non-detect at the shoreline after 100 years.
Furthermore, the source of PCE is from off-site of Terminal 5. PCE is present
in off-site, upgradient monitoring well FM-105 at concentrations comparable
to those found in MW-125.

Hart Crowser
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Table A-1 - Marine Surface Water Screening Criteria Sheet 1 of 2
Port of Seattle Terminal 5

Surface Water
Surface Water Surface Water Surface Water Surface Water Surface Water ARAR - Aquatic | Surface Water Surface Water Surface Water, | Surface Water,
ARAR - Aquatic [ARAR - Aquatic Life| ARAR - Aquatic ARAR - Aquatic [ARAR - Aquatic Life Life - ARAR - Human | ARAR - Human Method B, Method B, Non-
Life - Marine/Acute - Life - Marine/Acute Life - - Marine/Chronic - | Marine/Chronic - | Health — Marine | Health — Marine Carcinogen, Carcinogen,
Marine/Acute - Clean Water Act - National Toxics | Marine/Chronic - Clean Water Act National Toxics | — Clean Water |- National Toxics Standard Standard Screening
Ch. 173-201A WAC 8304 Rule, 40 CFR 131 |Ch. 173-201A WAC 8304 Rule, 40 CFR 131 Act 8304 Rule, 40 CFR 131| Formula Value Formula Value Level 23
Analyte (Hg/L) (Hg/L) (Ho/L) (Hg/L) (Ho/L) (Hg/L) (Ho/L) (Hg/L) (Ho/L) (Hg/L) (Ho/L)
[Metals
Antimony -- -- -- -- -- -- 640 4300 -- 1,000 640
0.14
Arsenic, inorganic 69 69 69 36 36 36 0.14 0.14 0.098 18 (5- MTCA A GW)
Chromium (VI) 1100 50 1100 50 1100 50 -- -- -- 490 50
Copper 4.8 4.8 2.4 3.1 3.1 2.4 -- -- -- 2,700 2.4
Lead 210 210 210 8.1 8.1 8.1 -- -- -- -- 8.1
Nickel soluble salts 74 74 74 8.2 8.2 8.2 4,600 4,600 -- 1,100 8.2
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 -- -- -- -- -- 0.03 -- -- -- 0.0058 0.0058
Aroclor 1221 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1232 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1242 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1248 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1254 -- -- -- -- -- 0.03 -- -- -- 0.0017 0.0017
Aroclor 1260 -- -- -- -- -- 0.03 -- -- -- -- 0.03
Aroclor 1262 -- -- -- -- -- -- -- -- -- -- --
Aroclor 1268 -- -- -- -- -- -- -- -- -- -- --
Polychlorinated biphenyls 10 -- -- 0.03 0.03 0.03 0.000064 0.00017 0.00011 -- 0.000064
Total Petroleum Hydrocarbons
TPH, diesel range organics -- -- -- -- -- -- -- -- -- -- 500 °
TPH, heavy oils -- -- -- -- -- -- -- -- -- -- 500 °
\Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- -- --
1,1,1-Trichloroethane - - -- - - -- -- - -- 930,000 420,000
1,1,2,2-Tetrachloroethane -- -- -- -- -- -- 4 11 6.5 -~ 4
1,1,2-Trichloroethane - - -- - - -- 16 42 25 2,300 16
1,1-Dichloroethane -- -- -- -- -- -- -- -- -- -- --
1,1-Dichloroethene -- -- -- -- -- - 7100 3.2 - 23,000 3.2
1,2-Dichloroethane -- -- -- -- -- -- 37 99 59 43,000 37
Chloroethane -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethene -- -- -- -- -- -- 3.3 8.9 0.39 840 0.39
trans-1,2-Dichloroethene -- -- -- -- -- -- 10,000 -- -- 33,000 10,000
Trichloroetlene -- -- -- -- -- - 30 81 6.7 71 6.7
Vinyl chloride -- -- -- -- -- -- 2.4 530 3.7 6,600 2.4
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Table A-1 - Marine Surface Water Screening Criteria
Port of Seattle Terminal 5

Sheet 2 of 2

Surface Water
Surface Water Surface Water Surface Water Surface Water Surface Water ARAR - Aquatic | Surface Water Surface Water Surface Water, | Surface Water,
ARAR - Aquatic [ARAR - Aquatic Life| ARAR - Aquatic ARAR - Aquatic [ARAR - Aquatic Life Life - ARAR - Human | ARAR - Human Method B, Method B, Non-
Life - Marine/Acute - Life - Marine/Acute Life - - Marine/Chronic - | Marine/Chronic - | Health — Marine | Health — Marine Carcinogen, Carcinogen,
Marine/Acute - Clean Water Act - National Toxics | Marine/Chronic - Clean Water Act National Toxics | — Clean Water |- National Toxics Standard Standard Screening
Ch. 173-201A WAC 8304 Rule, 40 CFR 131 |Ch. 173-201A WAC 8304 Rule, 40 CFR 131 Act 8304 Rule, 40 CFR 131| Formula Value Formula Value Level 23
Analyte (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
Semivolatile Organic Compounds (SVOCSs)
bis(2-Ethylhexyl) phthalate -- -- -- -- -- -- 2.2 5.9 3.6 400 2.2
Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHS)
Benzo[a]anthracene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Benzola]pyrene -- -- -- -- -- -- 0.018 0.031 0.03 -- 0.018
Benzol[b]fluoranthene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Benzolk]fluoranthene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Chrysene - - -- - - -- 0.018 0.031 -- - 0.018
Dibenzo[a,h]anthracene -- -- -- -- -- -- 0.018 0.031 -- -- 0.018
Indeno[1,2,3-cd]pyrene -- -- -- - - -- 0.018 0.031 -- -- 0.018
Notes Abbreviations

-- = Not established.
Screening levels may be adjusted depending on lab PQLs.

1.
2.
3. Screening levels may be adjusted based on background data results.
4.

Surface water quality criteria are based on dissolved metal concentrations.

ug/L = micrograms per liter.

ARAR = applicable or relevant and appropriate requirements
CFR = code of federal regulations
WAC = Washington Administrative Code

Hart Crowser
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Table A-3 - Well-by-Well Statistical Summary of Groundwater Quality Data Sheet 1 of 3
Port of Seattle Terminal 5

Sample Name CMP-15 MW26R MW-36 MwW44 CMP-5
# # Above Max # # Above Max # # Above Max # # Above Max # # Above Max
Sampling Date| Screen Level | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen.
Total Petroleum Hydrocarbons
Diesel Range in pg/L 500 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 4 0 -- 0 0 0 --
Motor Oil Range in pg/L 500 4 -- 4 -- 4 0 -- 4 1 530 0 0 0 --
Total Metals
Total antimony in pg/L 640 4 0 0 - 4 0 0 - 4 0 0 -- 4 3 0 0.6|-- - - -
Total arsenic, inorganic in pg/L 0.14/5 (1) 4 3 3 1 4 0 0 - 4 3 3 7 4 4 0 0.8 4 4 3 14.2
Total chromium (total) in pg/L 50 4 0 0 - 4 3 0 3 4 0 0 - 4 3 0 11 - - - -
Total copper in pg/L 2.4 4 3 0 0.8 4 1 1 3 4 0 0 -- 4 4 4 18 - -- - --
Total lead in pg/L 8.1 4 0 0 - 4 0 0 - 4 0 0 - 4 4 2 33 4 0 0 -
Total nickel soluble salts in ug/L 8.2 4 4 0 5.6 4 4 0 7 4 3 3 12 4 4 0 4.3
Carcinogenic Polycyclic Aromatic
Hydrocarbons (cPAHSs)
Benzo(a)anthracene in pg/L 0.018 4 0 0 - 4 1 1 0.025 4 0 0 - 4 2 2 0.060 4 0 0 -
Benzo(a)pyrene in ug/L 0.018 4 0 0 - 4 0 0 - 4 0 0 -- 4 2 2 0.110 4 0 0 -
Benzo(b)fluoranthene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 3 2 0.270 4 0 0 --
Benzo(k)fluoranthene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 -- 4 2 2 0.140 4 0 0 -
Chrysene in pg/L 0.018 4 0 0 -- 4 4 1 0.027 4 0 0 -- 4 2 2 0.190 4 0 0 --
Dibenzo(a,h)anthracene in ug/L 0.018 4 0 0 - 4 0 0 - 4 0 0 -- 4 2 2 0.040 4 0 0 -
Indeno(1,2,3-cd)pyrene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 2 2 0.110 4 0 0 --
Semivolatile Organic
bis(2-ethylhexyl) phthalate in pg/L 2.2 | 4 1 0 1.6 4 0 0 NA 4.0 1.0 0.0 15 4 3 1 2.4 4 1 1 23
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in pg/L 0.0058 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1221 in pg/L -- 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Aroclor 1232 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1242 in pg/L -- 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Aroclor 1248 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1254 in pg/L 0.0017 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Aroclor 1260 in pg/L 0.03 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Total PCBs in pg/L 0.000064 4 0 0 - 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
\Volatile Organic Compounds
Tetrachloroethane;1,1,1,2- in pg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethane;1,1,2,2- in pg/L 4 - -- - -- - -- - -- - -- - -- - -- - -- - -- - --
Trichloroethane;1,1,1- in pg/L 420,000 - - - - - - - - - - - - - - - - - - - -
Trichloroethane;1,1,2- in pg/L 16 - - -- - -- - -- - -- - -- - -- - -- - -- - -- -
Dichloroethane;1,1- in pg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dichloroethane;1,2- in pg/L 37 - - -- - -- - -- - -- - -- - -- - -- - -- - -- -
Ethyl Chloride in pg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Tetrachloroethene in pg/L 0.39 - - -- - -- - -- - -- - -- - -- - -- - -- - -- -
Trichloroethene in pg/L+A22 6.7 - - - - - - - - - - - - - - - - - - - -
Dichloroethene;1,1- in pg/L 3.2 - - -- - -- - -- - -- - -- - -- - -- - -- - -- -
Dichloroethene;1,2-,cis in pg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dichloroethene;1,2- trans in ug/L 10,000 - - - - - - - - - - - - - - - - - - - -
Vinyl Chloride in pg/L 2.4 - - - - - - - - - - - - - - - - - - - -
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Table A-3 - Well-by-Well Statistical Summary of Groundwater Quality Data Sheet 2 of 3
Port of Seattle Terminal 5

Sample Name CMP-4 MW-308N MW308S MW308S CMP2

# # Above Max # # Above Max # # Above Max # # Above Max # # Above Max
Sampling Date| Screen Level | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen.

Total Petroleum Hydrocarbons

Diesel Range in pg/L 500 0 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Motor Oil Range in pg/L 500 0 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Total Metals

Total antimony in pg/L 640

Total arsenic, inorganic in pg/L 0.14/5 (1) 4 4 0 3.8 4 4 4 25.4 4 3 1 8 4 4 0 31 4 4 4 23.2
Total chromium (total) in pg/L 50 0 - - - 0 0

Total copper in pg/L 2.4 0 - - - 0 0

Total lead in pg/L 8.1 4 1 0 1 4 0 0 - 4 0 0 - 4 0 0 - 4 3 1 15
Total nickel soluble salts in ug/L 8.2

Carcinogenic Polycyclic Aromatic
Hydrocarbons (cPAHSs)

Benzo(a)anthracene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Benzo(a)pyrene in ug/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Benzo(b)fluoranthene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Benzo(k)fluoranthene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Chrysene in ug/L 0.018 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Dibenzo(a,h)anthracene in ug/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Indeno(1,2,3-cd)pyrene in pg/L 0.018 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 - 4 0 0 -
Semivolatile Organic
bis(2-ethylhexyl) phthalate in ug/L 2.2 | 4.0 1.0 1.0 2.4 4 0 0 -- 4.0 2.0 1.0 5.0 4 0 0 -- 4 0 0 --
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in pg/L 0.0058 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1221 in ug/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1232 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1242 in ug/L -- 4 1 0 0.013 4 1 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1248 in pg/L -- 4 2 0 0.025 4 2 0 -- 4 0 0 -- 4 0 0 -- 4 2 0 0.020
Aroclor 1254 in pg/L 0.0017 4 1 1 0.020 4 0 0 - 4 0 0 - 4 0 0 - 4 1 1 0.016
Aroclor 1260 in pg/L 0.03 4 0 0 NA 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Total PCBs in pg/L 0.000064 4 3 3 0.045 4 3 3 0.020 4 0 0 - 4 0 0 - 4 2 2 0.031

\Volatile Organic Compounds
Tetrachloroethane;1,1,1,2- in ug/L -- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -

Tetrachloroethane;1,1,2,2- in ug/L 4 - - - - - - - - - - - - - - - - - - - -
Trichloroethane;1,1,1- in pug/L 420,000 - - - - -- - -- - - - - - - - - - - - - -
Trichloroethane;1,1,2- in pg/L 16 - - - - -- - -- - - - - - - - - - - - - -
Dichloroethane;1,1- in pg/L -- -- - - - -- - -- - -- - -- - -- - - - - - - -
Dichloroethane;1,2- in pg/L 37 - - - - -- - -- - - - - - - - - - - - - -
Ethyl Chloride in pg/L -- - -- - -- - - - - - - - - - - - - - . - -
Tetrachloroethene in pg/L 0.39 - - - - -- - -- - - - - - - - - - - - - -
Trichloroethene in pug/L+A22 6.7 - - - - -- - -- - - - - - - - - - - - - -
Dichloroethene;1,1- in pg/L 3.2 - - - - -- - -- - - - - - - - - - - - - -
Dichloroethene;1,2-,cis in pg/L -- -- - - - -- - -- - -- - -- - -- - - - - - - -
Dichloroethene;1,2-,trans in pg/L 10,000 -- - - - - - - - - - - - - - - - - - - _
Vinyl Chloride in pg/L 2.4 - - - - -- - -- - - - - - - - - - - - - -
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Table A-3 - Well-by-Well Statistical Summary of Groundwater Quality Data Sheet 3 of 3
Port of Seattle Terminal 5

Sample Name CMP-3 FM-105 MW-125 CMP-17
# # Above Max # # Above Max # # Above Max # # Above Max
Sampling Date| Screen Level | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen. | Samples |# Detects| CUL Concen.
Total Petroleum Hydrocarbons
Diesel Range in pg/L 500 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Motor Oil Range in pg/L 500 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Total Metals
Total antimony in pg/L 640
Total arsenic, inorganic in pg/L 0.14/5 (1) 4 4 4 11.6 4 3 0 0.5 4 3 0 0.6 4 4 0 8.1
Total chromium (total) in pg/L 50 0 0
Total copper in pg/L 2.4 0 0
Total lead in pg/L 8.1 4 1 0 4 4 0 0 -- 4 0 0 - 4 0 0 -
Total nickel soluble salts in ug/L 8.2 0
Carcinogenic Polycyclic Aromatic
Hydrocarbons (cPAHSs)
Benzo(a)anthracene in pg/L 0.018 4 1 0 - 4 0 0 - 4 1 1 0.097 4 0 0 -
Benzo(a)pyrene in ug/L 0.018 4 1 0 0.011 4 0 0 - 4 1 1 0.140 4 0 0 -
Benzo(b)fluoranthene in pg/L 0.018 4 1 1 0.019 4 0 0 - 4 2 1 0.100 4 0 0 -
Benzo(k)fluoranthene in pg/L 0.018 4 1 0 0.011 4 0 0 - 4 2 1 0.120 4 0 0 -
Chrysene in pg/L 0.018 4 3 0 0.015 4 0 0 -- 4 2 1 0.084 4 0 0 -
Dibenzo(a,h)anthracene in ug/L 0.018 4 0 0 - 4 0 0 - 4 1 1 0.028 4 0 0 -
Indeno(1,2,3-cd)pyrene in pg/L 0.018 4 0 0 - 4 0 0 - 4 1 1 0.051 4 0 0 -
Semivolatile Organic
bis(2-ethylhexyl) phthalate in ug/L 2.2 | 4 0 0 - 4.0 1.0 0.0 1.4 4 0 0 - 4 0 0 -
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in pg/L 0.0058 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Aroclor 1221 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1232 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Aroclor 1242 in pg/L -- 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Aroclor 1248 in pg/L -- 4 2 0 25 4 0 0 -- 4 0 0 -- 4 0 0 -
Aroclor 1254 in pg/L 0.0017 4 1 1 1.5 4 0 0 - 4 0 0 - 4 0 0 -
Aroclor 1260 in pg/L 0.03 4 0 0 -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Total PCBs in pg/L 0.000064 4 2 2 4.0 4 0 0 -- 4 0 0 -- 4 0 0 -
\Volatile Organic Compounds
Tetrachloroethane;1,1,1,2- in pg/L -- -- -- -- -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Tetrachloroethane;1,1,2,2- in pg/L 4 - -- - -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Trichloroethane;1,1,1- in pg/L 420,000 - - - - 4 0 0 - 4 2 0 0.2 4 0 0 -
Trichloroethane;1,1,2- in pg/L 16 - -- - -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Dichloroethane;1,1- in pg/L -- -- -- -- -- 4 0 0 -- 4 4 0 0.4 4 0 0 --
Dichloroethane;1,2- in ug/L 37 - -- - -- 4 0 0 -- 4 0 0 -- 4 0 0 -
Ethyl Chloride in pg/L -- -- -- -- -- 4 0 0 -- 4 0 0 -- 4 0 0 --
Tetrachloroethene in pg/L 0.39 - - - - 4 4 4 6.1 4 4 4 6.7 4 3 0 0.3
Trichloroethene in pg/L+A22 6.7 - - - - 4 4 0 0.8 4 4 0 2.8 4 0 0 -
Dichloroethene;1,1- in pg/L 3.2 - - - - 4 0 0 - 4 0 0 - 4 0 0 -
Dichloroethene;1,2-,cis in pg/L -- -- -- -- -- 4 4 0 2.5 4 4 0 2.1 4 0 0 --
Dichloroethene;1,2- trans in ug/L 10,000 - - - - 4 0 0 - 4 0 0 - 4 0 0 -
Vinyl Chloride in pg/L 2.4 - - - - 4 0 0 - 4 0 0 - 4 0 0 -

Hart Crowser
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Table A-4 - Summary of Input Parameters Used for Groundwater Transport Model
Port of Seattle Terminal 5

Source Values Hydrogeology Dispersion Adsorption
Potential . . . . . Bio-
. . Distance to Source Source Source Hydraulic Hydraulic - . Soil Bulk Fraction of | degradation
Class Chemical Screening Level . . . - . .| Longitudinal Transverse Vertical . Koc Kd . .
in mg/L Well ID Receptor Cor_mentratlon _Wldth Tr_uckness C_onduct|V|ty _ Gradient  Porosity in Feet i Feet in Feet I_Densny in Likg in L/kg Organic hal_f-llfe range
in Feet in mg/L in Feet in Feet incm/sec  in Feet/Feet in kg/L Carbon in Years
Lead 0.0081 CMP-2 940 1.5E-02 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 - 1.00E+04 0.01 -
Polychlorinated biphenyls 0.000000064 CMP-2 940 3.1E-05 100 10 0.024 0.0007 0.45 55 2 1 1.7 3.10E+05 3.10E+03 0.01 -
Background |Tetrachloroethene 0.00039 FM-105 355 6.2E-03 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 2.70E+02 2.70E+00 0.01 1-2
bis(2-Ethylhexyl) phthalate 0.0022 FM-105 355 5.8E-03 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.10E+05 1.10E+03 0.01 0.027 -1
bis(2-Ethylhexyl) phthalate 0.0022 CMP-5 1160 2.3E-02 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.10E+05 1.10E+03 0.01 0.027 -1
Copper 0.0024 MW-26R 105 3.0E-03 100 10 0.024 0.0007 0.45 55 2 1 1.7 - 2.20E+01 0.01 -
Polychlorinated biphenyls 0.000000064 CMP-3 490 1.2E-03 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.10E+05 3.10E+03 0.01 -
Polychlorinated biphenyls 0.000000064 CMP-4 760 1.7E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.10E+05 3.10E+03 0.01 -
Polychlorinated biphenyls 0.000000064 |MW-308N 185 1.4E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.10E+05 3.10E+03 0.01 -
Tetrachloroethene 0.00039 MW-125 250 6.7E-03 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 2.70E+02 2.70E+00 0.01 1-2
bis(2-Ethylhexyl) phthalate 0.0022 CMP-4 760 2.4E-03 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.10E+05 1.10E+03 0.01 0.027 -1
Benzo[a]anthracene 0.000018 MW-125 250 9.7E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.60E+05 3.60E+03 0.01 0.56 - 2.73
Fill Aquifer Benzo[a]anthracene 0.000018 MW-26R 105 2.5E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.60E+05 3.60E+03 0.01 0.56 - 2.73
Benzo[a]pyrene 0.000018 MW-125 250 1.4E-04 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 9.70E+05 9.70E+03 0.01 0.31-29
Benzo[b]fluoranthene 0.000018 MW-125 250 1.0E-04 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.20E+06 1.20E+04 0.01 1.97-3.34
Benzo[b]fluoranthene 0.000018 CMP-3 490 1.9E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.20E+06 1.20E+04 0.01 1.97-3.34
Benzo[k]fluoranthene 0.000018 MW-125 250 1.2E-04 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.20E+06 1.20E+04 0.01 499 -11.7
Chrysene 0.000018 MW-125 250 8.4E-05 100 10 0.024 0.0007 0.45 55 2 1 1.7 4.00E+05 4.00E+03 0.01 2.04-5.48
Chrysene 0.000018 MW-26R 105 2.7E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 4.00E+05 4.00E+03 0.01 2.04-5.48
Dibenzo[a,h]anthracene 0.000018 MW-125 250 2.8E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 1.80E+06 1.80E+04 0.01 1.98-5.15
Indeno[1,2,3-cd]pyrene 0.000018 MW-125 250 5.1E-05 100 10 0.024 0.0007 0.45 5.5 2 1 1.7 3.50E+06 3.50E+04 0.01 3.89-4
Copper 0.0024 MW-44 100 1.8E-02 100 10 0.014 0.0008 0.45 55 2 1 1.7 - 2.20E+01 0.01 -
Lead 0.0081 MW-44 100 3.3E-02 100 10 0.014 0.0008 0.45 55 2 1 1.7 - 1.00E+04 0.01 -
Nickel soluble salts 0.0082 MW-36 360 1.2E-02 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 - 6.50E+01 0.01 -
TPH, heavy oils 0.5 MW-44 100 5.3E-01 100 10 0.014 0.0008 0.45 55 2 1 1.7 - - 0.01 -
bis(2-Ethylhexyl) phthalate 0.0022 MW-308S 190 5.0E-03 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 1.10E+05 1.10E+03 0.01 0.027 -1
Estuarine bis(2-Ethylhexyl) phthalate 0.0022 MW-44 100 2.4E-03 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 1.10E+05 1.10E+03 0.01 0.027 -1
Aquifer Benzo[a]anthracene 0.000018 MW-44 100 5.9E-05 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 3.60E+05 3.60E+03 0.01 0.56 - 2.73
Benzo[a]pyrene 0.000018 MW-44 100 1.1E-04 100 10 0.014 0.0008 0.45 55 2 1 1.7 9.70E+05 9.70E+03 0.01 0.31-29
Benzo[b]fluoranthene 0.000018 MW-44 100 2.7E-04 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 1.20E+06 1.20E+04 0.01 1.97-3.34
Benzo[k]fluoranthene 0.000018 MW-44 100 1.4E-04 100 10 0.014 0.0008 0.45 5.5 2 1 1.7 1.20E+06 1.20E+04 0.01 499 -11.7
Chrysene 0.000018 MW-44 100 1.9E-04 100 10 0.014 0.0008 0.45 55 2 1 1.7 4.00E+05 4.00E+03 0.01 2.04-5.48
Dibenzo[a,h]anthracene 0.000018 MW-44 100 3.5E-05 100 10 0.014 0.0008 0.45 55 2 1 1.7 1.80E+06 1.80E+04 0.01 1.98-5.15
Indenol[1,2,3-cd]pyrene 0.000018 MW-44 100 1.1E-04 100 10 0.014 0.0008 0.45 55 2 1 1.7 3.50E+06 3.50E+04 0.01 3.89-4

Notes:

Potential screening levels are obtained from GQMER (Hart Crowser 2010).
Source concentrations values are maximum concentrations for individual wells.

Source width, source thickness, hydraulic conductivity, longitudinal dispersion, transverse dispersion, vertical dispersion, and fraction of organic carbon values are referenced from the RI - PSR Marine Sediments Unit (Weston 1998b).
Hydraulic gradients are calculated from the 72-hour mean groundwater elevations provided in the Hydrologic Characterization Report (Aspect 2007).
Koc = soil adsorption coefficient.
Kd = soil distribution coefficient.

Kd = Koc x fraction of organic carbon.
-- = not applicable.
ND = not detected.
Biodegradation half-life provided for reference; not used in modeling

Hart Crowser
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Table A-5 - Summary of Groundwater Transport Modeling Results
Port of Seattle Terminal 5

Baseline Case Solubility Case
_ ;:?teeenr:ilr?:y Source Concentration Solubility Concentration
Class Chemical Well ID . After 100 Years . After 100 Years
Level Concentration Concentration
in mg/L (1) inmg/L (2)  AURECEPIOr | oy mg. &t Receptor
in mg/L in mg/L
Lead CMP-2 8.1E-03 1.5E-02 - -
Polychlorinated biphenyls CMP-2 6.4E-08 3.1E-05 - 7.0E-01 -
Background |Tetrachloroethene FM-105 3.9E-04 6.2E-03 - 2.0E+02 -
bis(2-Ethylhexyl) phthalate FM-105 2.2E-03 5.8E-03 - 3.4E-01 -
bis(2-Ethylhexyl) phthalate CMP-5 2.2E-03 2.3E-02 -- 3.4E-01 -
Copper MW-26R 2.4E-03 3.0E-03 6.5E-06

Polychlorinated biphenyls CMP-3 6.4E-08 1.2E-03 ND 7.0E-01 ND
Polychlorinated biphenyls CMP-4 6.4E-08 1.7E-05 ND 7.0E-01 ND
Polychlorinated biphenyls MW-308N 6.4E-08 1.4E-05 ND 7.0E-01 ND
Tetrachloroethene MW-125 3.9E-04 6.7E-03 0.0019% 2.0E+02 572
bis(2-Ethylhexyl) phthalate CMP-4 2.2E-03 2.4E-03 ND 3.4E-01 ND
Benzo[a]anthracene MW-125 1.8E-05 9.7E-05 ND 9.4E-03 ND

Fill Aquifer Benzo[a]anthracene MW-26R 1.8E-05 2.5E-05 ND 9.4E-03 ND
Benzo[a]pyrene MW-125 1.8E-05 1.4E-04 ND 1.6E-03 ND
Benzo[b]fluoranthene MW-125 1.8E-05 1.0E-04 ND 1.5E-03 ND
Benzolb]fluoranthene CMP-3 1.8E-05 1.9E-05 ND 1.5E-03 ND
BenzolK]fluoranthene MW-125 1.8E-05 1.2E-04 ND 8.0E-04 ND

Chrysene MW-125 1.8E-05 8.4E-05 ND 1.6E-03 ND

Chrysene MW-26R 1.8E-05 2.7E-05 ND 1.6E-03 ND
Dibenzo[a,h]anthracene MW-125 1.8E-05 2.8E-05 ND 2.5E-03 ND
Indeno[1,2,3-cd]pyrene MW-125 1.8E-05 5.1E-05 ND 2.2E-05 ND

Copper MW-44 2.4E-03 1.8E-02 7.2E-07 - -

Lead MW-44 8.1E-03 3.3E-02 ND - -

Nickel soluble salts MW-36 8.2E-03 1.2E-02 ND - --

TPH, heavy oils MW-44 5.0E-01 5.3E-01 - - -
bis(2-Ethylhexyl) phthalate | MW-308S 2.2E-03 5.0E-03 ND 3.4E-01 ND

Estuarine bis(2-Ethylhexyl) phthalate MW-44 2.2E-03 2.4E-03 ND 3.4E-01 ND
Aquifer Benzo[a]anthracene MW-44 1.8E-05 5.9E-05 ND 9.4E-03 ND
Benzo[a]pyrene MW-44 1.8E-05 1.1E-04 ND 1.6E-03 ND
Benzolb]fluoranthene MW-44 1.8E-05 2.7E-04 ND 1.5E-03 ND
BenzolK]fluoranthene MW-44 1.8E-05 1.4E-04 ND 8.0E-04 ND

Chrysene MW-44 1.8E-05 1.9E-04 ND 1.6E-03 ND
Dibenzo[a,h]anthracene MW-44 1.8E-05 3.5E-05 ND 2.5E-03 ND
Indeno[1,2,3-cd]pyrene MW-44 1.8E-05 1.1E-04 ND 2.2E-05 ND

Notes:

1. Potential screening levels are obtained from GQMER (Hart Crowser 2010).

2. Source concentrations values are maximum concentrations for individual wells.

3. Solubility concentration values are obtained from CLARC database.

@ Predicted concentrations of PCE with biodegradation (1 to 2 half life) were less than 0.0001 mg/L

Background groundwater data was not modeled.

Receptor is the surface water (Elliott Bay and/or Duwamish Waterway).

Hart Crowser
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APPENDIX B
GROUNDWATER SAMPLING PROCEDURES AND
SAMPLE HANDLING METHODS

This appendix summarizes the groundwater sampling and handling procedures
used by Hart Crowser to conduct its fieldwork.

Groundwater Level Measurements

Groundwater level measurements were made during the groundwater sampling
event from June 2 through June 4, 2010. Groundwater elevation data are
summarized in Table 1. Depths to water measurements were made using a
water level indicator. The probe was cleaned with deionized water between
measurements to prevent cross-contamination of monitoring wells.

Groundwater Sampling

Groundwater samples were collected from monitoring wells CMP-1, CMP-2,
CMP-3, CMP-4, CMP-5, CMP-15, CMP-17, MW-26R, MW-36, MW-44, MW-125,
MW-308A(N), MW-308B(S), and FM-105 from June 2 through June 4, 2010 for
chemical analysis. One duplicate sample was collected for each analyte during
the sampling event. Equipment used for groundwater sample collection of
groundwater samples included:

Multiparameter water quality meter;

Water level indicator;

Peristaltic pump with disposable polyethylene tubing;

Laboratory-supplied, pre-cleaned and preserved, 500 mL and 1 L HPDE and
amber bottles;

Coolers with ice; and

m  Hart Crowser Sample Custody Record and Groundwater Sampling Data
forms.

Upon arrival at the wellhead, field personnel recorded well conditions, depth to
water, and depth to sediment in the well using a water level indicator. Purging
and sampling was conducted at a depth representing the middle of the screened
interval of each well. Groundwater samples were collected using low-flow
sampling techniques. The wells were purged and sampled with a peristaltic
pump. Clean sample tubing was used for each well and disposed of after use.

The field parameters pH, temperature, specific conductivity, dissolved oxygen,
turbidity, and oxygen redox potential were measured and recorded periodically
during well purging. Once the field parameters remained stable between

Hart Crowser Page B-1
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measurements, the groundwater sample was collected. The final stabilized
readings measured just before sampling were recorded on the Groundwater
Sampling Data form. Copies of the Groundwater Sampling Data forms are
presented in Appendix C.

Sample Handling and Laboratory Analysis

Groundwater samples collected during the monitoring event were submitted to
Analytical Resources Inc. of Tukwila, Washington. Samples were delivered by
courier to the laboratory under chain of custody protocols.

One field duplicate and two trip blank samples were collected for the
groundwater samples and submitted to the laboratory to assess combined field
and laboratory variability. The one field duplicate sample was assigned the same
exploration label with the letter “D” at the end of the number. The two trip
blank samples were assigned the label “Trip Blank.”

All groundwater samples were submitted for chemical analysis of cPAHs by EPA
Method 8270C-SIM, PCBs by EPA Method 8082, TPH-Dx by NWTPH-Dx with
silica gel cleanup, and bis(2-ethylhexyl)phthalate (BEHP) by EPA Method 8270C.
Selected groundwater samples (FM-105, MW-125, and CMP-17) were submitted
for chemical analysis of VOCs chlorinated ethanes and ethenes (CEEs) by EPA
Method 8260B. Selected groundwater samples (CMP-15, MW-26R, MW-36,
and MW-44) were submitted for chemical analysis of total metals by EPA
Method 6010B/6020 for As, Pb, Sb, Cr, Cu, and Ni. Selected groundwater
samples (CMP-1, CMP-2, CMP-3, CMP-4, CMP-5, CMP-17, MW-125, MW-308N,
MW-308S, and FM-105) were submitted for chemical analysis of total metals by
EPA Method 6010B/6020 for As and Pb.

Investigation-Derived Waste Storage and Disposal

Investigation-derived waste (IDW) generated from purging groundwater for
sampling by Hart Crowser will be transported and transferred to a 1,100-gallon
poly tank stored on site within a locked fence area at Pier 2-East (adjacent to SW
Florida Street). Wastewater will periodically be picked up via tanker truck and
transported to the Phillip Services facility in Kent, Washington for treatment.
Wastewater disposal will be managed under an existing Phillip Services waste
profile developed for wastewater during the Phase | Groundwater Confirmation
Monitoring Program (GWCMP).

Hart Crowser
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Dedicated disposable sampling equipment such as gloves, tubing, and Tyvek will
be disposed of as solid waste.
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APPENDIX C
MONITORING WELL BORING LOGS
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List of Well Completion Reports
CMP-1
CMP-2
CMP-3
CMP-4
CMP-5
CMP-15
CMP-17
MW-26R
MW-36
MW-44
MW-125
MW-308A(N)
MW-308B(S)
FM-105



- KPR Well-graded gravel and
(=} —~ . .

3 [2]8°8°{cw |gravel with sand, little to
e RARA no fines

g ) tvov’;v

S 3|5 69638 Poorly-graded gravel
on WSese8l gp |and gravel with sand,
= o| (09036 little to no fines
- = 050450

% c \-oobo . R

D Gf el ol Silty gravel and silty

c Ol .

geof 8385 Gm | gravel with sand

o 8| Ellel el

S &

2

o 1® Clayey gravel and

% N cc | clayey gravel with sand
o

Terms Describing Relative Density and Consistency

Density sPT®blows/foot
c Very Loose Oto4
oarse- Loose 41010
Grained Soils Medium Dense 10to 30 Test Sj {mbols
Dense 30to 50 —
Very Dense =50 G= Gra_m Size
; @ M = Moisture Cpn_tent
Consistency  SPT “blows/foot A = Atterberg Limits
. Very Soft 0to2 C = Chemical
Flne._ . Soft 2to4 DD = Dry Density
Grained Soils Medium Stiff 4t08 K = Permeability
Stiff 8to 15
Very Stiff 15to 30
Hard >30

Well-graded sand and
sand with gravel, little
to no fines

Poorly-graded sand
and sand with gravel,
little to no fines

Descriptive Term

Component Definitions

Size Range and Sieve Number

Silty sand and
silty sand with
gravel

Coarse-Grained Soils - More than 50%(1)Retained on No. 200 Sieve

Passes No. 4 Sieve

Boulders Larger than 12"

Cobbles 3"to 12"

Gravel 3"to No. 4 (4.75 mm)

Coarse Gravel 3"to 3/4"
Fine Gravel 3/4"to No. 4 (4.75 mm)

Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm)
Medium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)

Silt and Clay Smaller than No. 200 (0.075 mm)

Sands - 50% @or More of Coarse Fraction

Clayey sand and
clayey sand with gravel

@ Estimated Percentage
Percentage

Moisture Content
Dry - Absence of moisture,

PT

Highly
Organic
Soils

Peat, muck and other
highly organic soils

(ASTM D-1586)
% |n General Accordance with
Standard Practice for Description
and Identification of Soils (ASTM D-2488)

@ Depth of groundwater

by Weight Modifier dusty, dry to the touch
Silt, sandy silt, gravelly silt, <5 Trace Slightly Moist - Per_cteptible
P moisture
g ? silt with sand or gravel 5to 15 Slightl i Moist - Damp but no visible
% e ghtly (sandy, silty, )
0 o 8 clayey, gravelly) water
5 ! . .
(% S a Clay of low to medium 15t0 30 Sandy, silty, clayey, Very Moist - Wat?r ws(,;blg but
s | 23 plasticity; silty, sandy, or gravelly) not free draining
E S *é gravelly clay, lean clay 30to 49 Very (sandy, silty, Wet - Visible free water, usually
g =3 clayey, gravelly) from below water table
0 n o . .
g 5 == Orga.nl'c clay or silt of low Symbols 1 Cement grout
o =4 [—oL plasticity Blows/6" or surface seal
S [— — Sampler portion of 6"
= I 1 Type Bentonite
e . - - / chips
<) Elastic silt, clayey silt, silt 2.0"OD J Sampler Type
g o MH | with micaceous or diato- | Split-Spoon 5 Description Bentonite
0 g maceous fine sand or silt (Ssapn%g"er Continuous Push seal
%) g . . *3| Filter pack with
3 5 - — 3.25" OD Split-S Ring S | i
S 1388 /// Clay of high plasticity, Bulk sample piit-Spoon Ring Sampler ?| blank casing
u -
kS e CH sandy.or gravelly clay, fat 3.0" OD Thin-Wall Tube Sampler 1 screened casing
£ g 1S clay with sand or gravel (including Shelby tube) ] or Hydrotip with
) % 'B' A Grab Sample filter pack
2 E ////////,/://// Organic clay or silt of Portion not recovered | End cap
[ = V727 medium to high
///////%;///// OH plasticity @) percentage by dry weight () Combined USCS symbols used for
744 (@) (SPT) Standard Penetration Test fines between 5% and 15% as

estimated in General Accordance
with Standard Practice for
Description and Identification of
Soils (ASTM D-2488)

Y ATD = Attime of drilling

Y Static water level (date)

Classifications of soils in this report are based on visual field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification
methods of ASTM D-2487 and D-2488 were used as an identification guide for the Unified Soil Classification System.

ASpethonsulting

earth+water
www.aspectconsulting.com

a limited liability company

Exploration Log Key

DESIGNED BY:

OATE PROJECT NO.

DRAWN BY:

FIGURE NO.

B-1

REVISED BY:

Q:\_ACAD Standards\Standard Details\Exploration Log Key B1.dwg



SWHARBOR [SWHARBOR.GPJ February 5, 2002

L Geologic & Monitoring Well Construction Log ;
%Aspectconsultlng Project Number Well Number Sheet
IN-DEPTH PERSPECTIVE j
990106 CMP-1 1 0of1
Project Name Southwest Harbor Project Monument Elev, (ft mliw) _ 22.90
Location Seattle, Washington _ . Water Elev. (ft mliw) 11.4
Drilling Method Hollow Stem Auger 8" OD/4" ID ; Holt Drilling - Start Date September 19, 2001
Sampling Method 2" Diameter, Split Spoon Sampler _Finish Date September 19, 2001
Depth PID H28 S| Blows/ | Sample [Mtl. -
feet Well Construction (ppm) (opm) |T & D Graphid Description
8" Steel Monument 5070 CRUSHED GRAVEL SURFACE
§ § Type L-868 . b o
o Qo .o
— % % Concrete seal 049, 1-1/4" minus crushed gravel
is.
: FILL
— 2 0 o 7 % S : Dense, damp, dark brown SAND; sand fine to medium
3 Bentonite chips A
2 17
—5
- L | Filter Pack, 10X 20 & 20
-1 .. X40 Colorado Silica Sand
e 0 o @ 13 | s2 | -|-grades to medium dense
— - '| Well Screen 2" ID SCH 40 8 I
1 PVC, 0.01" slot size 6
i | &
3 T Mediam dense, wet, black SAND; sand fine fo medium, trace red |
1 115 ATD <. grains
0o o U 3 83 |
6 B
% S
o 10
"7 Medium dense, wet, gray-brown SAND; sand fine to medium |
PVC Threaded End Cap
0 0 v 4 S-4
S5 Filter Pack, 10X 20 &20 6
. .| X40 Colorado Silica Sand f 10 .
| .H' ' Bottom of exploration boring at 19 feet.
20
Sampler Type (ST): : Lab Tests: Logged by: RRH
I} 3.25" 0D D & M Split-Spoon Ring Sampler G - Grain Size Approved by:  WVG
P - Permeability
@ NO Recovery M - Moisture Content
2" OD Split-Spoon Sampler Y Water Level (ATD) ¥ Static Water Level Figure No.




, Geologic & Monitoring Well Construction Log
AsDethonsumng Project Number Well Number Sheet

IN-DEPTH PERSPECTIVE

SWHARBOR SWHARBOR.GPJ February 5, 2002

9380106 CMP-2 1 of 1
Project Name Southwest Harbor Project Monument Elev. (ft milw) _ 23.04
Location Seattle, Washington Water Elev. (ft mliw) 10.5
Drilling Method Hollow Stem Auger 8" OD/4" ID ; Holt Drilling Start Date September 18, 2001
Sampling Method 2" Diameter, Split Spoon Sampler Finish Date September 18, 2001
Depth PID H28 S| Blows! | Sample [Mil L
feet Well Construction (ppm) epm) |T o D Graphig Description
8" Steel Monument 070 RECENT FILL
Type L-868 b d :
- 82 &8¢ -road ballast, 1-1/4" minus gravel with sand; trace silt
Concrete seal s 050
D O
| go go
e OLDERFILL
0 o 7 12 s-1 |--.--| Very dense, damp to moist, brown SAND; sand fine to medium
B Bentonite chips % 50/6" :: AEER Very dense, damp, brown GRAVELLY SAND with SILT
-5 1 ‘A 2
— | Fiter Pack, 10X 20 & 20 -8 og Dense, d?ma dark brown SANDY GRAVEL
" '| X 40 Colorado Sifica Sand o 8 o
-] o) o o
OO [e]
I Oo e}
098
B 0 0 U 18 | s2 }ol0
— - | Well Screen 2" 1D SCH 40 16 909
- | PVC.0.01" slot size é 12 SLAG AND KILN BRICK
B ] Slag and kiln brick like material at 8.5'
—10
| - | 125'ATD 0 o [ 23 5.3
Ol 195 Yellow kiln brick like material in shoe at 12'
-drills like gravels
—15
- "~ Medium dense, wet, brown GRAVELLY SAND; some slag and kiln
~ - brick
B | PVG Threaded End Cap
B ‘ 0 0 7 9 | s4
] Fitter Pack, 10 X 20 & 20 - 16
| X 40 Colorado Sifica Sand of 8 |
B . n | Bottom of exploration boring at 19 feet.
- 20
Sampler Type (ST): Lab Tests: Logged by: RRH
I} 3.25" 0D D & M Split-Spoon Ring Sampler G - Grain Size Approved by:  WVG
) P - Permeability
@ No Recovery M - Moisture Content v
2" OD Split-Spoon Sampler Y Water Level (ATD) ¥ Static Water Level Figure No.




IN-DEPTH PERSPECTIVE

ASDEthonsulting

Geologic & Monitoring Well Construction Log

Project Number Well Number Sheet
990106 CMP-3 1of1

Project Name
Location
Drilling Method

Southwest Harbor Project

Monument Elev. (ft milw) _ 17.75

Seattle, Washington

Water Elev. (ft milw) 8.2

Hollow Stem Auger 8" OD/4" ID ; Holt Drilling

Start Date September 19, 2001

Sampling Method 2" Diameter, Split Spoon Sampler

Finish Date September 19, 2001

SWHARBOR SWHARBOR.GPJ February 5, 2002

Depth PID . H28 |S| Blows/ | Sample [Mil Description
feet Well Construction (ppm) ppm) {T| 6" ID  |Graphid P
8" Steel Monument , ASPHALT SURFACE
Type L-868 B o e FILL
- P54 -road ballast, 1-1/4" minus crushed gravel; trace sand and silt;
Conerete seal = T\cobbles in cuiting
.- | Dense, damp, brown GRAVELLY SAND; trace silt, sand fine to
B - | coarse
Bentonite chips 0 0 7 6 S-1 ;
- o] B
4 26 PR
& © s
L5 1" |1 FiterPack 10X20&20 RN
"1 [ x40 Colorado Sitica Sand I
= S S ¢ Very dense, moist, brown SANDY GRAVEL; sand fine to coarse |
8 - 050
o 090 -very gravelly to 11 feet
s
0| 0o 7 13| s2 }ogo
B o ‘4 31 025
o 4 585
= - ] 050
= 050
Y. H . {esam 396
- \ o4
- 10 382
o] o [0}
a heold ]
— .. | Well Screen 2" 1D SCH 40 -111| Loose, wet, dark brown GRAVELLY SAND with SILT; sand fine to
7| PVC, 0.01" slot size 11} coarse
i 0 0 7 3 | s3 |[i}
5 LT
o 3 NEREY
15 1 Vol Medium dense, wet, brown SANDY GRAVEL with SILT |
- L
| PvC Threaded End Cap 0 0o Y 4 S-4  [49F[0
. % 9 TIDAL MARSH DEPOSITS
B | Filter Pack, 10X 20 & 20 g M Very stiff, moist, light brown SANDY SILT; sand fine
X 40 Colorado Silica Sand et
Bottom of exploration boring at 17.5 feet.
- 20
Sampler Type (ST): Lab Tests: Logged by: RRH

B] 3.25" 0D D & M Spiit-Spoon Ring Sampler G - Grain Size

@ No Recovery

2" OD Split-Spoon Sampler

P - Permeability
M - Moisture Content

Y Water Level (ATD) ¥ Static Water Level Figure No.

Approved by:  WVG




ASDEthonsulting

IN-DEPTH PERSPECTIVE

Geologic & Monitoring Well Construction Log

Project Number Well Number Sheet
990106 CMP-4 10f1

Location

Project Name

Drilling Method
Sampling Method

Southwest Harbor Project

Monument Elev. (ft miiw) _ 20.25

Seattle, Washington

Water Elev. (ft milw) 7.93

Hollow Stem Auger 8" OD/4" 1D ; Holt Drilling

Start Date September 18, 2001

2" Diameter, Split Spoon Sampler

Finish Date =~ September 18, 2001

Depth PID H2S S| Blows/ | Sample [Mt. Description
fest Well Construction ®m | Epm) |T| 6 D |Graphid eser
8" Steel Monument ASPHALT SURFACE
§ Type L-868 a0 . FILL ‘
= Q > -railroad bedding, 1-1/4" crushed gravel; trace sand
Concrete seal e - —
» -~ -] Dense, damp, brown SAND; sand fine to medium; no visible
| ... structure (fill)
B 0 0 7 10 | s
Bentonite chips gg
= 24
-5
— .| Filter Pack, 10X 20 & 20
" | X 40 Colorado Silica Sand
- | well Screen 2 ID SCH 40
- "] PVC, 0.01" slot size 0 0 Z 18 8-2
22
7
S} 1232 ATD . 7| -grades to loose
0 o W =2 s-3 " { -becomes wet
3
4
%
.'_Loo_se,_ wa, &ay_SKNS; f,?walt,_treEeEraVeE sand fine to medium |
0 0o Y o S-4
] 2
.-'| PVC Threaded End Cap é 3
1 Filter Pack, 10 X 20 & 20 - - -
B X 40 Colorado Silica Sand Bottom of exploration boring at 17.5 feet.
20
Sampler Type (ST): Lab Tests: Logged by: RRH
I} 3.25"OD D & M Spiit-Spoon Ring Sampler G - Grain Size Approvedby:  WVG

SWHARBOR SWHARBOR.GPJ February 5, 2002

d

No Recovery

2" OD Split-Spoon Sampler

P - Permeability
M - Moisture Content

Y Water Level (ATD) ¥ Static Water Level Figure No.




SWHARBOR SWHARBOR.GPJ February 5, 2002

. Aspect i Geologic & Monitoring Well Construction Log
p consulling Project Number Well Number Sheet
IN-DEPTH PERSPECTIVE
980106 CMP-5 1 0of1
Project Name Southwest Harbor Project Monument Elev. (ft mllw) _ 24.07
Location Seattle, Washington Water Elev. (ft miiw) 13.1
Drilling Method Hollow Stem Auger 8" OD/4" ID ; Holt Drilling Start Date October 29, 2001
Sampling Method 2" Diameter, Split Spoon Sampler, 140 Ib hammer Finish Date Qctober 29, 2001
Depth PID H2S S| Blows/ | Sample [Mtl. Descrioti
feet Well Construction {ppm) (ppm) [T| 6" ID  |Graphig sscription
8" Steel Monument CONCRETE ROAD BED
§ Morris Flush Mount i LS
Q 5050 FILL
|— N D CDOC
§ § Concrete seal S 305 Dense, damp, brown SANDY GRAVEL; trace silt, trace wood, trace
¥ o o glass; sand fine to medium .
i Qeoel ]
Bentonite chips - .-.1 Medium dense, damp, brown SAND; sand fine to medium
0 o 7 16 | s
- R B 4 12
KOE R 15
. : o O
- | || Fiter Pack, 10X 20 & 20 o
| 17 X 40 Colorado Sitica Sand
-5
V-Wrap Well Screen
. 2v1p sCH 40 PVC, S NATIVE DEPOSITS
B -1 0.01" slot size ‘ AT I . .
- . " -.| Medium dense, moist, brown SAND with gray SILTY SAND
- -.". 4 interbeds to 2"
= 0 0o U s S-2
- = 6
_ O]
10 g
- , T117{ Loose, wet, gray SLIGHTLY SILTY to SILTY SAND; sand fine to |
.. 11.0'ATD TiH | medium
0 0 7 2 S-3
3
4 6
O
PVC Threaded End Cap 0 0 ) 4 S-4 3! ! -grades to medium dense with trace gravel
7 AHT
B 8
74
RN 0 o 7 1 S5 [LLid.
| S 1 LAWTON CLAY
Soft, wet, gray CLAYEY SILT
= L
Bottom of exploration boring at 19 feet.
Sampler Type (ST): Lab Tests: Logged by: RRH
§] 3.25" 0D D & M Split-Spoon Ring Sampler G - Grain Size Approved by:  WVG
P - Permeability
@ No Recovery M - Moisture Content
¢} 2" OD Split-Spoon Sampler ¥ Water Level (ATD) ¥ Static Water Level Figure No.




Geologic & Monitoring Well Construction Log

Aspectconsulting Broject Number Well Number Sheet
IN-DEPTH PERSPECTIVE
990106 CMP-15 10f 1
Project Name Southwest Harbor Project Monument Elev. (ft mliw)  18.74
Location Seattle, Washington Water Elev. (ft milw) 6.7
Drilling Method Hollow Stem Auger 8" OD/4" ID ; Holt Drilling Start Date November 5, 2001
Sampling Method 2" Diameter, Split Spoon Sampler, 140 Ib hammer Finish Date _ November 5, 2001
Depth PID H2s Si Blows/ | Sample [Mtl. -
feet Well Construction (ppm) (opm) |T (;,.vs D |Graphid Description
8" Steel Monument ASPHALT
§ § Type C-868 J050 FILL
I 2%
§ §. Concreto seal G5yl Very dense, damp, brown SANDY GRAVEL
24 B4 D O Y
2 B3 Qo Qo
- 0190
p O Y
’ S o Qo
Bentonite chips 0 0 i 29 S-1 ? 9 ? 0
- 35 b o d
20 3°8°
Zh ey
- O 0| Dense, moist, dark brown to black SANDY GRAVEL with SILT;
} DL trace wood and slag-like material
) 0
-5 v
Filter Pack, 10 X 20 & 20 EEAU I
. 7 | %40 Colorado Silica Sand - --| Medium dense, moist, black SAND; sand fine to medium |
X 0 0 ¥ 3 S-2
. V-Wrap Well Screen 8
- 2"1D SCH 40 PVC, 11
"] 0.01" slot size é
. {12010
0 0o A 4 | s3 | |wetat125
9
7
O
TIDAL MARSH DEPOSITS
0 o 7 4 S-4 Medium dense, wet, brown SAND; trace silt, trace organics, trace
— 166 -7 | shell fragments; sand fine to medium; slight creosote-like odor
D — Z.
— O
B | PVC Threaded End Cap .
Bottom of exploration boring at 17.4 feet.
Sampler Type (ST): Lab Tests: Logged by: RRH
I] 3.25"0D D &M Spiit-Spoon Ring Sampler G - Grain Size Approved by:  WVG
@ No R : P - Permeability
0 Recovery M - Moisture Content
/) 2" OD Split-Spoon Sampler Y Water Level (ATD) ¥ Static Water Level Figure No.

SWHARBOR SWHARBOR.GPJ February 5, 2002




. Geologic & Monitoring Well Construction Log
AspeCt consulting Project Number Well Number Sheet
IN-DEPTH PERSPECTIVE
990106 CMP-17 10of1
Project Name Southwest Harbor Project Monument Elev. (ft mliw) _ 18.61
Location Seatile, Washington Water Elev. (it mliw) 7.3

SWHARBOR SWHARBOR.GPJ February 5, 2002

@ No Recovery
z 2" OD Split-Spoon Sampler

P - Permeability
M - Moisture Content

Y Water Level (ATD) ¥ Static Water Level

Figure No.

Drilling Method Hollow Stem Auger 8" OD/4" 1D ; Holt Drilling Start Date November 6, 2001
Sampling Method ‘2" Diameter, Split Spoon Sampler, 140 Ib hammer Finish Date November 6, 2001
Depth PID Hzs |s| Blows/ | Sampte M. .
feet Well Construction (ppm) womy [T| 6" D lGraphid . Description
8" Steel Monument 4 \: 0 FILL
§ § Type C-868 D DOC
Q Q 8;06 Very dense, moist, dark brown GRAVELLY SAND; trace siit
§ § Concrete seal DO?OS
B o ,0
B : s 00
» B b O ¢
3 Qo Qo
5 Bentonite chips 209
£ 0 0 A 15 | 81 bod
. 26 S8
3 = 28 o 050
§ i )oC)oC
B | 0094
D O
; o 80
. 000
-5 . | Filter Pack, 10 X 20 & 20 RSN
- | X 40 Colorado Silica Sand 0,0
oo ]
. -] Dense, moist, dark brown SAND; sand fine to medium; red sand
... grains visible
) 0 o Y 10| s2 [
- | V-Wrap Well Screen 15 -
"4 2"1D SCH40 PVC, 19 RV
-} 0.01" slot size 6 ;- 1" siltlense at 8.5'
- 7 Medium dense, wet, dark gray SAND with silt interbeds; sand fine |
1 11.3'ATD .. ] to medium
0 0 Y 5 $-3
6
8
4
O
0 0 Y 5 S-4
6
6
1 PVC Threaded End Cap /
Bottom of exploration boring at 16.5 feet.
Sampler Type (ST): Lab Tests: Logged by: RRH
I} 3.25" 0D D & M Split-Spoon Ring Sampler G - Grain Size Approved by:  WVG




SWHARBOR SWHARBOR.GPJ February 5, 2002

® . Geologic & Monitoring Well Construction Log
= ASDEthonSUltlng Project Number Well Number Sheet
IN-DEPTH PERSPECTIVE
990106 MW-26(R) 1of1
Project Name Southwest Harbor Project Monument Elev. (ft milw) _ 18.58
Location Seattle, Washington ‘ Water Elev. (ft miiw) 7.59
Drilling Method Hollow Stem Auger 8" OD/4" ID ; Holt Drilling Start Date November 6, 2001
Sampling Method 2" Diameter, Split Spoon Sampler, 140 Ib hammer Finish Date November 6, 2001
Depth PID H28 S| Blows/ | Sample |Mti. Descrintion
feet Well Construction (ppm) (opm) [T} & D |Graphid °
8" Steel Monument ASPHALT SURFACE
§ Type C-868
Q FILL
§ Concrete seal Medium dense, damp, brown SANDY GRAVEL,; sand fine to
medium, gravel medium to coarse
B "~ | Medium dense, damp, brown SAND; sand fine to medium |
Bentonite chips 0 0 ¥ s S-1
— 10
6
%
= &
-5 -
- | Filter Pack, 10 X 20 & 20
] X 40 Colorado Silica Sand
B -] -trace shell fragments in cuttings
o 0 0 Y 3 S-2 | -grades to wet at 9"
.| v-wrap welt Screen 6 SR
.. | 2*ID SCH 40 PVC, 5
0.01" slot size Z
[l
"L 110 a0
R TIDAL MARSH DEPOSITS |
0 0 7 4 §-3 |1 11| | Medium dense, wet, dark gray to brown SILTY SAND with SILT
177 1141 Interbeds; trace organics, trace shells
%
&
0 0 Y 5 S-4
6
% 5 AT
o 111 -grades fo loose at 16'
| PvC Threaded End Cap B ]
A Bottom of exploration boring at 17 feet.
Sampler Type (ST): Lab Tests: Logged by: RRH
I} 3.25" 0D D & M Split-Spoon Ring Sampler G - Grain Size Approved by:  WVG
P - Permeability
@ No Recovery M - Moisture Content
2" OD Split-Spoon Sampler Y WaterLevel (ATD) ¥ Static Water Level Figure No.
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CRVIF®

Well MW36 Completion Diagram | Figure

Date Well Completed: 7/8/90
Geologist/ Engineer: M. S. SUROWIEC C-39A

Jobr'aa. 900625
L _w M

Appravisis _Date: /€%

Job Name: POS/ Lockheed Yard 2




N

Log of Boring MW44

Job No.900819 Task 15.3 Appr.:

Sampie
_ Biow Recovery Depth uscs PID/
Analytical Results Count %) (i) Profile Symbol B9l DBs Remarks
MW44-0.5 ft a | ol ® f;:“;; L 4.2 ppm
WTPH-418.1 12 SP - o ! mnm.br?wn.ﬁncsm no oda
] o0 - laminated in places; trace silt; dry; no sign of
’ contamination. (Hydraulic Fill) .
24.6 o0 - occasional shell fragments and charcoal.
MW44S £t ses | 90 5 - 2 inch bed of shell fragments and stony debris. | 34 PPm
WIPH-418.1- - - (slag?); motst |
S 544 1 90 - |
233 | 90 e - dark gray, wet, slightly brackish odar. slight odor
MW44-10 ft. | 10 SP/ | Loose, dark gry, silty, fine SAND and SILT: | 1.3 ppm
WTPH418.1 245 1 90 { ML | laminated and bedded; minor shell fragments; | sjighy
RS 767 90 - plant fibers along laminae, 67 reedy bed at 10.5; | suifor odor
wet. (Tidal Marsh soil)
223 90 :
15 Very loose, dark gray, fine SAND. vial [noo
MW44-15 fi. 111 15 SP _D.e:%w , dark gray (Fluvial | no odor
WTPH-418.1 : '
244 90 | ML | Soft, dark gray SILT: lamninated; occasional
reeds; wet . no odor
222 90 Soft to medium stiff, dark gray, Clayey SILT: | 2.7 ppm
laminated; wet; peaty debris on laminae; occa-  § slight
225 1 90 sional shell fragments; sandy beds toward base. | sulfur odor
\ 233 60 Very loose to medium dense, dark gray, fine
i 7 . SAND: laminated with occasional thin clayey 24
345 %0 silt interbeds;shell fragments and/or plant s
35 | %0 debris in places. (Fluvial Deltaic soils) 0 ppmg“""'d
MW44-25 ft. 444 % - 4" clayey silt interbed at 24 feet. low 25"
WTPH-418.1 o no oaor
232 80 - 4" clayey silt interbed. 0.0 ppm
. slight
111 % sulfur odor
0.0
Z11 60 Soft, green gray, Clayey SILT: laminated, ppm
3,61 %0 with soft sediment deformation. slight
1811 Loose to medium dense, dark gray, fine SAND: | sulfur odor
17 % laminated; occasional silt laminae, shells, plant
»n % debris; wet; no sign of contamination. (Fluvial \
13,15, Deltaic beds)
81.611 %0 - silt laminae with soft sediment deformation.
14 ) % - m laycr - no Odm'
8,11,9 - shell fragments
%0 0.0 ppm
(continues on page 2)
1 Date Drilled: 6-23-52
eEnviros Geologisi/Engineer: SH. Evans
Equipment 6" id. Hollowstem Auger A-
Ground Water Level When Drilling: 9.5 feet
Date: Project Name: Southwest Harbor Project page 1 of 2




s8'— 73'
Sample .
, Blow Recovery Depth  Soil USCS @ F 7/7 ' PID/
Analytical Rasults Count (%) (ﬂ& Profile Symbol iiQDescay L, Fle_ma_riL
444 90 - (continued from page 1) l 0.0 ppm
Y CL |Soft, green gray 1 dark gray, Clayey SILT: | Do odor
- laminated; occasional sand beds, shell fragments, | Fransitional
- ' 333 90 soft sediment deformation; no evidence of - | sequeace
444 ' contamination, (Fluvial Deltaic soil)
MW - _438{‘; 222] 100} 45 - very dark gray bands, Interval sampled. 0.0 ppm
. 123 90 - increasing sand interbeds.
325) o0 il Inoseandsoft,mmrbcdded.darkmymddmk slight
- green gray, fine SAND and Clayey SILT: shell | sulfur odor
' 5.6 % | 5o fragments, peaty debris; wet; no sign of no odor
MW44-50 ft 325 90 contamination. (Fluvial Dehtaic soil) 0.0 ppm
‘WIPH-418.1 ' sti
e 124 90 gt
o sulfur odor
4171 N0 - clam shells and peaty laminae,
3461 o0 55-
359 80 Loosz 1o medium dense, daiw gray, fine SAND:
- occasional clayey silt laminac; peaty plant 1o odar
599 90 - debris; no sign of zontamination. ('Fluvzal
—" Deltaic soil)
3551 %0 | |80 - 7" peaty silt bed at 59.5.
344 70 - »
— Loose, dark gray, Silty fine SAND and SILT: .
3441 90 | T wood debris at 1op; clayey laminae; occasional | 1© odor
— peaty material; no sign of contamination. slight
- 33p % (Fluvial Deltzic soil) sulfar odor
MW44-65 ft o | 4581 90 | [ Medium dense to loose, dark gray, fine SAND:
Acid/Base/Nu ™ — clean; laminated; wet; no sign of contamination. | no odor
‘ \‘ 7.6.8 90 : - (Fluvm.l Deitaic beds)
40 B - thin silt beds.
'\O [
3 333] o | {97
| % 3] o | B
223 s |
\\’/s it " . no odor
i - - occasional shell fragments
MWa4-75 ft. 324 5 s
‘WTPH-418.1
80~ Total Depth: 78.5 feet
Note: sample interval at approximately 68 feet 0.0 ppm
overdrilled, Sand pack on well squeezed by
= native soil after removal of auger, pushing sand
up to 58 feet.
] Date Drilled: 6-23-92
enviros GeologisyEngineer: S.H. Evans
Equipment: 6" i.d. Hollowstem Auger A-
Ground Water Level When Drilling: 9.5 feet
Job No.900819 Task 15.3 Appr.: Date: Project Name: Southwest Harbor Project page20f2




Well No. ' Page 1 of 1

- MW-125
Well Installation URS
(Above Grade) ' Consuliants, Inc.
Clioat Pojoct  SWH RA-1 Sio Zono
Locaon  MW-125 T l-\"a—s ownor  Port Suporvizad by (company] Insiailed by {company)
Terra Ramlo
Dato Startod 5-13-94 Dato Compicted 5-13-94 Formation of Complalion Saooa Zono
Ground Surface Elevation feel MSL
(minus) Top of Casing Elevation _ leet MSL
Locking Protectiva Casing K {equals) Well Stickup feat
' ' e sTopolCasing
Ground Surt3co 1 (Gatem] MEASUREMENTS IN FEET
(Datum) :
S Lt Total Borehole depth 16.5 et (BGS)
S N R A N N : 12 Casing depth 15 feet (BGS)
' L3 Dephiotopofscecn 5 feet {BGS)
L4 Depth lo filler material 3 el (BGS)
L5 Dept lo seal material 3 feet (BGS)
L6 Deplh to backfil material 2 * feet (BGS)
| LE . 1
L7 Screen length 0 feet
L8 Height of filler above screen _2 leet
L9 Thickness of filer material __12 feel

L10 Thickness of seal malerial __2 feet
Lt{ Thickness of backlill material feet

L12 Casing Stickup 0 feet
113 Borehole Diameter __~ 10 inches
L14 Casing Diameter ____ 2 inches

Al Backfll matedal _ Native

A2 Filtermaterial 10-20 Silica Sand
A7 Sealmaledal _Bentonite Chips
A4 Annular Seal malerial _ "

A5 Surlace seal material _ Concrete

Screen Slot Size _0.010
Depthto Water __7.6

Remarks

B ) L8 Sand - 6 bags
-E-g——-].——.- Bentonite - 1 bags
. i
| :

Concret — 2 bags

Do s/s centralizer on screen
\’\’\’\'.x__m
4

Rocorded By CRL Chockad By ) bas  7-10-94

102




’Ill‘" .t ml

ject: PORT OF SEATTLE . : ]
Froj ' Log of Boring MW308A(N)
.|Project Location: - SEATTLE, WA
Project Number: 93€0423 Sheet 1 of 1 ;7 ‘e A@ .
Qustal - 4/5/94 §o59% k. GOFFMAN ghacked G. DAVIS
Dritiin, - Ll Top of PVC Total Degth
Method 870D 471D HOLLOW STEM AUSER gl oo irey 147 Orited (feet)  21:5
Drin fia MOBILE B-61 ' Qried  TACOMA PUMP AND DRILLING | fromat e 1404730
Groundwater Sampis A Surt
L.v:'«" {ft bygs) 8 Ty::p " SPUT SPOON ﬂgezzn (\:“atr’a 15.4
Diameter of : Dismaeter of Type of S - . .
Hole (inches) 8 . Werlranscrh:s) 2 wy'p" gasing SCH 40 PVC P::f.:r‘:tion 027 (12.5%-17.57)
Type of Typa/Thickness CONCRETE / 0-2° BENTONITE/ 2-10°
SiPd Pack 10720 SILICA SAND of Soalle "
Commants
SAMPLES - SAMPLES
- Q
5 g 3 | *
£ ® 5] & e MATERIAL DESCRIPTION =g g
82| 33 |« 2| 3 |5 $52| 2 REMARKS
a8 | e |a E S 293 b5
- el > 3 o - & -]
o - Z| @ (O3 -5
% 15 Asphait ceslilco?
7 Loose medium to fi;-u SAND (SP, little 'EEE EE °
N silt, blsck, damp, sand has whits, red 5::1 ve
. grains ' 2
L 10 T [ 19 100
7 Initial GW contact
10—_ 5 2 13 Few silt layers, li**ls organic material, wet 90
B 3 |50/3° 90
] Sttt fine sandy SILT (SM), black, wet,
15— somae organic material; thin interbeds
- 0 4 47 \{"2°) of above sand Ve 100
_ | Loose medium to fine SAND (SP), kittle
silt. black, wet, some organic material
i {wood) /]
Stift claysy to tine sandy SILT (SM), dark
4 5 | 14 T\ grev, wat _ /]
Locse, medium to fine SAND (SPI, little
i silt, black, wet, with some organic debris
\ {wood} /1
. Stiff fine sandy SILT (SM), dark gray to
20 - g RN ~\ black, wat, _ /]
- e - Loose medium to fine SAND (SP, little
Tt \\ siit, black, wet, with soma organic debris /I:
i L \\twood) ]
Stift fins sandy SILT (SM), dark grey to
B L lack, wet B
Loose madium fine SAND (SP), littie silt,
< lack, wet o
{ Boring tarminated at 21.5 ft bgs.
25—
Woodward-Clyde Consultants &




g - L
project: PORT OF SEATTLE Tog of Boring MW308B(S)
Project Location:- SEATTLE, WA
Project Number: 93C0423 Shest 1 of 2 £47. AQ.
Datais) Logged Chacked
Driled 4/4/94 By K. GOFFMAN 8y G. DAVIS
Drillin - - Top of PVC Total Dapth ’
Mnhgd 8-0D 471D HOLLOW STEM AU Ervation (feat) 14.85 D?innd Hest) 40.0
Drill Rig Dritled Hamme? Waight/ -
Tyee MOBILE B-81 By TACOMA PUMP AND DRILLING Drop [bshn. 1408/30
Groundwatsf Sampler ‘Approx. Surtace
St s Ssmphr  SPUIT SPOON Appron. Siieetl 1 ow0
Diameter of - Diamater of Type of Scresn - . 2y
Hole (inchesi i Well {inches! Wael r SCH 40 PVC Pazioralion 027 (35°40")
Typea of Typa/Thickness CONCRETE / 0-2 BENTONITE / 2-31"
Type otk 10120 SILICA SAND of Sealls) '
.Comments
SAMPLES g SAMPLES 1
g z 3 | ® .
£ z - 2 - z
s |5.| 2|82 MATERIAL DESCRIPTION  |=E.| ¢ HEMARKS -
© g K] g e E E4 =Y 20 1 3
Qe VT g‘ ] [] s g g
2 - Z z |©v= . 4
Asphalt
T o d i :
- - Ei
- Very dense, madium to fine SAND (SP). 4 Siit decreasing
5 littls coarsa sand, some siit, black to dark 2 100 downward, trace at
| 1 gray, damp ,‘ E base of sampler
s
5 Silt decreasing
- 10
1 _J Fine to madium SAND (SP), trace silt,
3 £ plack, wet, some wood {ragments 30 initial GW contact
10—
r 5
. .
. Sand has whits and red grains 2o
X 3| 28 4 100
244
“
] Medium dansa fine sandy SILT (SM), 3y 2
B some shel tragmants, black, wet 41 1
15 21
0 4 2
: | &
14 e
Medium densa, fine to medium SAND 4 P4 so
{SP1, trace silt, black, wat: sand has white s
and red graing go
4
' Vary stit SILT (SM), ila fine sand, s
biack, wat, with shell fragments. * <
(interbeds ot sand and silt)
20
L————-mf,.,. T Woodward-Clyde Consultants [~




Project: PORT OF SEATTLE
Project Location~ SEATTLE, WA

Log of Boring Mwsoaa(s)

Project Number: 93C0423 Sheet 2 of 2
SAMPLES . c SAMPLES
. g
§ g - )
= b s 8 |e MATERIAL DESCRIPTION =£ 3
ag 2% le .g : |5 wg 2| 2 REMARKS
a2l @l g 5] 53 |g2 203 g
~ 2zl a3 |83 &
20— Gapaaling
L s s
Densa to very dense ficie to medium
SAND (SP, trace siit, black, wet, sand
7 has white and rad grains
5 [50/4" 100
Danse silty fine SAND (SM), dark grey to
25— biack, wet, same sheli fragments, trace
organic materiai Thin layer wood debris
— -10 (1) at top of unit
Dense fine to medium SAND (SP}, trace .
silt, black, wet, sand has white and red
1 grains.
6 35 100
Dense fine sandy SILT (SM), some organic
material, dark, gray, wat, soma shell
- fragments; lanses of fine sand, clayey siit
0= el s s
7 47 100
: — .15
N Dansae silty fine SAND (SM), dark gray,
wat, with aoccasional shells, sandy siit
E lenses
8 58 100
35 3 | 94 100 '
- .20 -
10 | 108 100
40—
— -2§ Boring tarminated at 40 ft bgs.
45— - b
-~ -30

IS4 TWLL gﬁgl

Woodward-Clyde Consultants 9
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: Geologic & Monitoring Well Construction Log

@ Converse NW Pro)c:: Number Well Number
92-35175 FM-105 Sheat 1 of 1
‘|Project AT KT 30 Locatioa SW Spokane St
Elavation (Top of Well Casing) Surfaca Elavation 115
Water Level Elav. 106 Start Date  Septamber 28, 1992
Drilling Methad Hollow Stem Auger Finish Data September 29, 1992.
Sampler/Driving Weight SPT 1401h /R 300lb )
th l Qth SBlov: Moisture
Df:g:. Well Construction Tu:: Iy /( D-:uxty Description
i fAush mount steel FILL B
menumant SAND; moattled gray-brown, fine to medium, little gravel, clayey
L silt lumpa with few gravel clasts; medium dense, slightly moist
concrate surfacs seal
r 1 22
i bentonita chip seal
) 2° ID schedule 40 PYC 1 o " GRAVEL; alive-brovn, with Tina sand matrix, scattared clay
. riser lumps; loose, slightly moist
- 5 -
I . [-; 1 o "SILT; olive-gray, faw fina sand, few gravel, wood fragments; s¢iff, |
i slightly moist
I ‘ e 10/20 silica sand )
Eu ) SAND; dark brown, e to medium, faw coarse; very loose, wes |
L Y ;'.;' N
= L] 12/23/92
~10 c 0 2 21/ 95 woed fragments, gray mottled clay lumps
" gray, faw fine to coarse gravel clasts
i 3,‘:- 2" 1D 0.010" slot, schedula )
: 40 PYC 1 2
" ' dark gray to black, little silt, few wood fragments
15
[ " SIE'T; dark gray to black, little fine sand, wood fragments; vory
lqou, web .
] PVC bottom-cap
' Fl{-105-5 2
] drive thoa haa pitch black ult with mediwm strong petvoleum/tar
eder (Oppm) with charcoal lump
A gative backfill
. Bottom of boring at depth 19 fest, Piezometer installed to depth
17 feat.
=20 Compatita 10il sample (FM-105-C) collected from G-10 feet.
Less than I ppm total organic vapors detected by QVM feld
A screening of each soil sample.
ST - Sampler Type: Lab Tests: Logged by: Clp
| 2" QD Split Speen Sampler (SPT) Ch - Chemical Propecties Approved by:  YJP
g Grab Sample - (Ssmple LD. Number)
w7 - R aea O - ORI N D
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GROUNDWATER SAMPLING FORMS
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GROUNDWATER SAMPLING FORMS
HART CROWSER, INC.

Hart Crowser
17627-00 September 23, 2010



Groundwater Sampling Data - Well 1.D. CMP-1
Project Port of Seattle - Terminal 5 Date/Time Sampled é/ 5’/ /0 [04 D
Job No. 17627-00 Tidally Influenced Yes No
Project Manager ‘Rager McGinnis Well Depth in Feet 17
Field Reps. @FRRMR(K@ Screened Interval in Feet 7-17
; 7
1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)
Well Depth in Feet j? I Casing Volume in Gallons 8749
Depth of Sediment (DTS) in Feet /é '_7 / [1" diameter = x .041 gal/fi{2" d. = x .163 ge;ITfT 4" d. = x .653 galfft]
Depth of Water (DTW) in Feet // ! 55 Purge Volume in Gallons
(DTS - DTW) 4. 3R Actual Purge in GallorTs /. I o)
No. of ( )
Gallons Temp |Conduct in| Turbidity DLIL—- ??"P
Time | Purged pH in °C mS/cm NTU Comments} Quality, Recovery Color, Odor, Sheen, Accumulated Silt/Sand
) SRl .
loj’l J L [O‘J_ﬂi 15»3 0 '485 %3 0! Zo 18 Tov @Fdﬁ ; P)Mrp}m (olor YD Aast | SNaen,
10%] 7L [hez|Balodd| (& |0.24 ] lb o,
0535 2 bz [0.481 1) |04 | 14 el it
03] 4L Jooz|132[04970 15 [p.70] 13 J)
B .ol [l [0.452] 3% [0.20] 12 [/ e )
3104 |
Comments
Purging Rate in | Depth of Equipment in B(
Method L/min Feet Bails dry? Yes No
Purge %Vlé{z[[-h( Di % L/WI{ r /\/{ Z At no. of Casing Volumes - l
Sample \L ﬂJ \J/ Purge Water Disposal Method/Volume ONS/ r=n

1,000 gallon temporary onsite storage tank.)

Total Number of Bottles 2]

Duplicate Sample 1.D.

Field Blank 1.D.

Rinseate Sample I.D.

Type/Brand/Serial No./Material/Units

Temp/pH/E.C/D.0  Horiba U-22- /O

(Stored in
2) Sampling Data
Bottle Type| No of Containers Analyses Perserv. |Filter
HPDE 1-500mL Total Melals - As, Pb HNO3 |N
Amber |2 -500mL cPAHs None |N
Amber |2-1L PCBs None [N
Amber |2 -500mL TPH-Dx w/ silica gel cleanup None [N
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None |N
3) Field Equipment
Pump TypefTubing Type Peristaltic Pump dedicated tubing V‘/ ”PE )
Bailer Type N/A
Filter Type None

4) Well Conditions

Water Level Probe  (Waterline/Solinst/Heron

Other oR P ?(7{"

ok [ X Notok [ ] explain 4 fours, fowart) frspock Loclt

"HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well I.D. CMP-2
Project Port of Seattle - Terminal 5 Date/Time Sampled _ /,/4//O (} ﬁLK/
Job No. 17627-00 Tidally Influenced Yes No |
Project Manager - Roger McGinnis Well Depth in Feet 17
Field Reps. CC/-V?.@/KMWK@ Screened Interval in Feet 7-17

—

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet / 7' Casing Volume in Gallons DR\
Depth of Sediment (DTS) in Feet /é il [1" diameter = x .041 gal/f{ 2" d. = x .163 gal];t 4" d. = x .653 gallft]
Depth of Water (DTW) in Feet // 75 " Purge Volume in Gallons T
(DTS - DTW) 4@(’ Actual Purge in Gallers™ /. n 5L
No. of
Ga?iozs Temp |Conduct in| Turbidity mAlL ] gr\ﬂ\?
Time | Purged pH in°C | mS/cm NTU Coriments} Quality, Refavery Color, Odor, Sheen, Accumulated SiltySand
(B I 392 | 1491} L [0S 17 | Clsar, 0 color, 0 ok [Ghroen
a
%1 1L BadlHolbasol 1) [0.14]-7 l |
0% [ AL [ea[ 1400428 7 g1 | -1 I

hél | 4L 899

1.0

.19 5 [,

|
[
v

o |
4

A I &
st | 51 Qo1 14 [0.920] 4 [ouzl -7 v
30449
Comments
Purging Rate in | Depth of Equipment in \(
Method L/min Feet Bails dry? Yes No
Purge P{)ﬂf}\‘ﬁj‘\'\b NG‘B LJM!'\, N ' 2— “At no. of Casing Volumes 7% \
Sample \l/ é/ \l/ Purge Water Disposal Method/Volume N TE
(Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles 9
HPDE 1 - 500mL Total Metals - As, Pb HNO3 |N
Amber |2 - 500mL cPAHs None [N Duplicate Sample I.D.
Amber |2-1L PCBs None |N
Amber |2 -500mL TPH-Dx wi silica gel cleanup None [N Field Blank I.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate |None [N o
Rinseate Sample |.D.

3) Field Equipment

Pump Type/Tubing Type

Bailer Type
Filter Type

4) Well Conditions

Type/Brand/Serial No./Material/Units

Peristaltic Pump dedicated tubing //4 "/ Temp/pH/E.C./D.0  Horiba U-22-/©C

N/A Water Level Probe Waferline/Solinst/Heron

None Other 02 Pen

OK I:X\:]Not ok [ ] expiain 4 Bolls, Qv Peor b ok

HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well I.D. CMP-3

Project Port of Sealtle - Terminal 5 Date/Time Sampled é/p]//@ | 506
Job No. 17627-00 Tidally Influenced Yes

Project Manager Roger McGinnis Well Depth in Feet 16

Field Reps. {CFR/KMRm Screened Interval in Feet 6-16

1) Purging Data/FreId Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet ](9 Al Casing Volume in Gallons ] 62—
Depth of Sediment (DTS) in Feet E@@ /57/ [1" diameter = x .041 gal/@aliﬂ " d. = x .653 galift]
Depth of Water (DTW) in Feet 760 Purge Volume in Gallons
(DTS - DTW) ﬂ Al l Actual Purge in Gallons A ‘5 (-
GNa(:IIO(rJ\fs Temp |Conductin| Turbidity D@ I Opﬁ\?
Time | Purged pH in°C mS/cm NTU Con%nts Quality) Recovery Color, Odor, Sheen, Accumulated Silt/Sand

pve | b Higed 03| & lpga F Cheawv, 10 pdov, 110 8losin U\t‘\\b\I\J‘\\W\'
=121 ApolBd e |z | pio Hoo | \ | |

125 | 2 058 65 04| 3 |06 ]

|
B 4L NN 155 10,4905 5 | paoa Fel J

|
|
Mo ARpbohad] 4 [l VT U e o

SMPL

765 \

: -)
Comments o?’ Ine b _Lgsj/l, /blg?(é’a[ G‘F

Purging Rate in | Depth of Equipment in X
Method L/min Feet Bails dry? Yes No
< 1ol L./ ; A Ll
Purge ?@V\C;h%(_) 0’7‘6 Min l 5 At no. of Casing Volumes g |
Sample \l/ \]/ \1/ Purge Water Disposal Method/Volume (NBITE

(Stored in 1,000 gallon temporary onsite storage tank.)

2) Sampling Data

Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles 9
HPDE 1 -500mL Tolal Metals - As, Pb HNQO3 |N
Amber |2 - 500mL cPAHs None |N Duplicate Sample 1.D.
Amber ([2-1L PCBs None |N
Amber |2 - 500mL TPH-Dx wi silica gel cleanup None [N Field Blank |.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None ([N
Rinseate Sample I.D. —
3) Field Equipment - Type/Brand/Serial No./Material/Units

Pump Type/Tubing Type Peristaltic Pump dedicated tubing //? ;&E Temp/pH/E.C./D.O  Horiba U22~ (/—/O

Bailer Type N/A Water Level Probe @!SolinsUHeron

Filter Type None Other ORP P

4) Well Conditions ok [ X |Notok [ | Explain 3bols  feoover) "/'Ls/)pm! Zock-

HC Slandards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well 1.D. CMP-4

Project Port of Seattle - Terminal 5 Date/Time Sampled W/G ]6} [P
Job No. 17627-00 Tidally Influenced Yesl >< I No| |
Project Manager Roger McGinnis Well Depth in Feet 17
Field Reps. MMRI;{J@ Screened Interval in Feet 7-17
N Rdt®
1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)
Well Depth in Feet [7.0 Casing Volume in Gallons /ég
— —

Depth of Sediment (DTS) in Feet /é A0 [1" diameter = x .041 gallftw galift)4" d. = x .653 gal/ft]
Depth of Water (DTW) in Feet /D7 Purge Volume in Gallons w
(DTS - DTW) Gl Actual Purge in Gallons NG

No. of .

Gallons Temp {Conductin| Turbidity Qn L a;%f}

Time | Purged pH in°C | mS/em NTU Commerits: Quality, Recovery Color, Odor, Sheen, Accumulated Silt/Sand

1500] | L % [14.510.5w | VA .01 77 "ﬂ;vm . bown ol i el o {Choon

50| 20 49144 (041 90 |puc10 | pls. U |

4B 22 o101 (] \ o tolov \

\
13 7 \
Q1oL 74 s lnl b 12 v W

1500 3L :H@) 4.
T

500 4 L[]
d
511910 l

Comments

Purging Rate in | Depth of Equipment in }i
Method L/min Feet Bails dry? Yes No
14 A i ) /
Purge ‘@(55'1&«}'}@ DEL/IHM /é At no. of Casing Volumes A |

Sample \l/ J/ \} Purge Water Disposal Method/Volume ONE £

(Stored in 1,000 gallon temporary onsite storage tank.)

2) Sampling Data

Bottle Type| No of Conlainers Analyses Perserv. |Filter Total Number of Bottles 9
HPDE |1 -500mL Total Metals - As, Pb HNO3 [N
Amber [2-500mL cPAHs None |N Duplicate Sample |.D. —
Amber [2-1L PCBs None [N
Amber [2-500mL TPH-Dx w/ silica gel cleanup None |N Field Blank I.D. ——
Amber |2 - 500mL Bis(2-ethylhexyl)phthalale None |N
Rinseate Sample 1.D. s
3) Field Equipment Type/Brand/Serial No./Material/Units
i
Pump Type/Tubing Type Peristaltic Pump dedicated tubing }/‘7’ "Pe Temp/pH/E.C./D.O  Horiba U-22- (/0
Bailer Type N/A Water Level Probe @étar!in@olinsUHeron
Filter Type None Other oee bin
4) Well Conditions ok [ X Inotok [ explain 3 boits, / Shesa! oA

I

HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well 1.D.

Project
Job No
Project
Field R

Manager
eps.

Port of Seattle - Terminal 5

17627-00

Roger McGinnis

(CFRIKMRAJG )
S

CMP-5

Date/Time Sampled é/ 3/ /0 13y ‘
Tidally Influenced Yesi&l Nol:]
Well Depth in Feet 15

Screened Interval in Feet 5-15

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

s

Well Depth in Feet /S Casing Volume in Gallons \‘ﬁL
Depth of Sediment (DTS) in Feet /4.9 [1" diameter = x .041 gal/ft, 2" d. = x .163 gal/ft, 4" d. = x .653 gal/ft]
Depth of Water (DTW) in Feet f ' 7 ] Purge Volume in Gallons
(DTS - DTW) lp. 1A Actual Purge in Gallons A~ 5|
No. of
Gallons Temp |Conduct in| Turbidity Do L U&\%
Time | Purged pH in°C mS/cm NTU Co%ent : Quality, Recovery Color, Odor, Sheen, Accumulated SiltySand
20 1L Y| |15 0755 | 1D | 046 |-Ho Qlioptly tuvkisl on onsed ted-oan Ak 110 ofy]
= f : 07
ol 2L (42185 (0.2 © | p.1o|-Z Cleayr :
R[] 4212310221 O 0.8 |-7 o
L] |
1220l 4L |40 (124 160,291 0 |p,20 1| 2 .
25| OL Ao |3y 028 & [o0aC [ 7 | L Y v
21300 |
Comments
Purging Ralte in | Depth of Equipment in ><
Melhod L/min Feet Bails dry? Yes No ™~
Purge Q(EA&\L D% "';M‘v\ e \L" At no. of Casing Volumes > \
Sample “1/ l/ \l/ Purge Water Disposal Method/Volume O ﬂ%\}'@
(Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles a
HPDE 1 -500mL Total Metals - As, Pb HNO3 |N
Amber |2 -500mL cPAHs None [N Duplicate Sample I.D.
Amber |2-1L PCBs None (N
Amber |2 - 500mL TPH-Dx wf silica gel cleanup None ([N Field Blank I.D. —_—
Amber |2 - 500mL Bis(2-ethylhexyl)phthalate None |N
Rinseate Sample 1.D. ——
3) Field Equipment Type/Brand/Serial No./Material/Units
Pump Type/Tubing Type Peristaltic Pump dedicated tubing )/5/ HFE Temp/pH/E.C./D.O  Horiba U-22-/©
- ———
Bailer Type N/A Water Level Probe ’Waterling/golinst/Heron
Filter Type None Other OPP ten
4) Well Conditions ok [ INotok I:ZI Explain | Shipsed Vlt
. i

HC Standards/Field Forms/GW-Well ID



3} Field Equipment

Groundwater Sampling Data - Well I.D. CMP-15
Project Port of Seattle - Terminal 5 Date/Time Sampled é/ 3/ /0 /ﬂ (-/ D
Job No. 17627-00 Tidally Influenced Yes|>< | No |
Project Manager Roger McGinnis Well Depth in Feet 17
Field Reps. FR/IKM AJ(Q Screened Interval in Feet 7-17
ot
1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing {(TOC) ...
Well Depth in Feet / 7 Casing Volume in Gallons /. / ?
Depth of Sediment (DTS) in Feet /7. /0 [1" diameter = x .041 gal!f@" d. = x .653 gal/ft]
Depth of Water (DTW) in Feet 9,75 Purge Volume in Gallons -
(DTS - DTW) 5,35 Actual Purge in Gallons A AL
No. of y
Gallons Temp |Conduct in| Turbidity 09\ » O{KP
Time | Purged pH in°C mS/cm NTU Céyr'rﬁgue ts:'é)ualié/, Recovery Color, Odor, Sheen, Accumulated Silt/Sand
LA LL o M2 004D | O Dilia -3 | (eav, vid bown diet , yin odav Khar—
0921 |4 M s | 0 |0l ]-27] | | |
422130 |l W42] 435 0 (0] -36] | J
B4 [k W[t ] 0 Joml-del | a5 coior
JAZBOL G AL LAL] o [0s]-29] b U L
3 [AD:
Comments
Purging Rate in | Depth of Equipment ,‘><
Method L/min in Feet Bails dry? Yes No
Purge ﬂ; el ic il 0,2) lfg\,;u N 1 7] At no. of Casing Volumes e l
Sample \l) \,J Purge Water Disposal Method/Volume OﬂSr‘\'{/ {D\f\}
(Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bollle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles A0~ q
Total Metals-As, Pb, Sb, Cr,
HPDE 1 -500mL Cu, Ni HNO3 [N
Amber  [2-500mL cPAHs None |N Duplicate Sample I.D. T e
Amber [2-1L PCBs None (N
|Amber |2 - 500mL TPH-Dx w/ silica gel cleanup  |None |N Field Blank I.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None |N :
Rinseate Sample I.D. —

Type/Brand/Serial No./Material/Units

Pump Type/Tubing Type Peristaltic Pump dedicated tubing %' /!PE.' Temp/pH/E.C./D.O Horiba U-22 /O
Bailer Type N/A Water Level Probe @golinsbﬂeron
Filter Type None Other oY/ A4 ten

4) Well Conditions f/ﬁozrs , Goobd (btion/

ok [ X Notok [ ] Explain

HC Standards/Field Forms/GW-Well 1D



Groundwater Sampling Data - Well I.D.

Project

Job No.

Project

Manager

Field Reps.

Port of Seattle - Terminal 5

17627-00

Roger McGinnis

Frusgass)

CMP-17
Date/Time Sampled é/ 4’/ /0O (”;gﬁ? gk\_ﬁ
Tidally Influenced Yes‘ >( I Nol |
Well Depth in Feet 16
Screened Interval in Feet 6-16

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet

/6’

LA

Casing Volume in Gallons

Depth of Sediment (DTS) in Feet 155 [1" diameter = x .041 gal/ﬁ,4"d.=x.653 gallft
Depth of Water (DTW) in Feet 5 ( gf Purge Volume in Gallons e
(DTS - DTW) (g;[f\ Actual Purge in Gallons e (QL
gﬁ[o?afs Temp |Conductin| Turbidity g)“, Oﬁﬁ
Time | Purged pH in°C | mS/em NTU Comments: Quality, Recovery Color, Odor, Sheen, Accumulated Silt/Sand
025 \L N 1157|050t 627 10800 11 |Tijeboid, pvaag.- o 4k, 0 Ador JShel
03501 1L (L1300l 288 1401125 |° ’
A | OL b (B38| 03] (6D |ho] 127
8451 6L . 11](5.0]0.485 153 1002126 ] | lignt vyt
apdS] (L 16.A113[048%] 125 [p02])128] W 3 Al
Comments
Method Purgiffmiate B || et OfFEs:tl perity Bails dry? Yes Né’/
Purge /’Q{r-[i[‘g 6'q %W‘ i ILl/ At no. of Casing Volumes A3
Sample \J/ \l/ \l/ Purge Water Disposal Method/Volume ak‘[&:(a

2) Sampling Data

(Stored in 1,000 gallon temporary onsite storage tank.)

Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles 12
HPDE |1 -500mL Total Metals - As, Pb HNO3 |N
Amber |2 -500mL cPAHs None |N Duplicate Sample I.D. = '
Amber [2-1L PCBs None [N ~
Amber |2 - 500mL TPH-Dx w/ silica gel cleanup None [N Field Blank |.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None [N
VOA Vial 3 - 40mL Chlorinated Ethanes & Ethenes |HCL [N Rinseate Sample 1.D.

3) Field Equipment Type/Brand/Serial No./Material/Units

Pump Type/Tubing Type Dedicated QED Bladder Pump ~ Temp/pH/E.C./D.O  Horiba U-22" / %

Bailer Type N/A Water Level Probe (Waterlingj%olinstlHeron

Filter Type None Other 0RP frn

4) Well Conditions

ok [ Inotok [ | explain 4 Goers . Vomeud Asterk Locis

HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well 1.D.

Project
Job No.
Project Manager

Port of Seattle - Terminal 5

17627-00

Roger McGinnis

Field Reps.

DUP 1240

(CFRKMRIAJG)

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet

/b5~

MW-26R
Date/Time Sampled u'4/10 142 .15
Tidally Influenced Yes| X No
Well Depth in Feet 16.5
Screened Interval in Feet 6.5-16.5
Casing Volume in Gallons /‘.. /2-

Depth of Sediment (DTS) in Feet Jo. 25 [1" diameter = x .041 gal/ﬁ@almlw d. = x .653 gal/ft]
Depth of Water (DTW) in Feet 9: HO Purge Volume in Gallons ———
(DTS - DTW) éa 85 Actual Purge in Gallons =3
No. of fo0 0Lp
Gallons Temp |Conduct in| Turbidity IL -
Time | Purged pH in°C | mSicm NTU |Comments: J)ualily, Recovery Color, Odor, Sheen, Accumulated Silt/Sand
34 1L 1o [199] oo | (O [02] 13 | Digwhy dwvidd, orown ik, 110 oder [€haen
B 7L [Lpl14a] 102] 36 |6.n] 3
1601 3L | bselHL| o | 14 | h08|-2
oo 4L b1 147] 4.2 | 15 0.67] -4 loav
20 SL | ([ M Do | 1] [hoe (-] L L
22D

Comments WA [orarienl! Eok) é@l; BM) 29 2 §.7Ac < N

Method

Purging Rate in
L/min

Depth of Equipment
in Feet

Purge

Pﬂ nslalhe

O!E)L/MIh

~MLS

Sample

U

J

Y

2) Sampling Data

Bottle Type| No of Containers Analyses Perserv, [Filter
Tolal Metals-As, Pb, Sb, Cr,

HPDE 1 - 500mL Cu, Ni HNO3 |N

Amber |2 - 500mL cPAHs None [N

Amber |2-1L PCBs None |N

Amber |2 -500mL TPH-Dx w/ silica gel cleanup  |None [N

Amber |2 -500mL Bis(2-ethylhexyl)phthalate None |N

Lenp

3) Field Equipment

Y-

Bails dry? Yes No
At no. of Casing Volumes A
Purge Water Disposal Method/Volume ONE rr i~

(Stored in 1,000 gallon temporary onsite storage tank.)

Total Number of Bottles 18

Duplicate Sample I.D.

MW-26RD (Duplicate)

Field Blank I.D.

Rinseate Sample 1.D.

Type/Brand/Serial No./Material/Units

Peristaltic Pump dedicated tubing %’ ”/’E’ Temp/pH/E.C./D.O  Horiba U22 /0O

Pump Type/Tubing Type
Bailer Type N/A
Filter Type None

4) Well Conditions

OK |I|NotOK|:] Explain

Water Level Probe  Waterline/Solinst/Heron -

Other ORP bon

Y Borts, fomostd Aspect focic.

HC Standards/Field Forms/GW-Well ID




Groundwater Sampling Data - Well 1.D.

Project

Job No.

Project

Manager

Field Reps.

Port of Seattle - Terminal 5

17627-00

Rgger McGinnis
Z%E)KMRK@
Y~ -

MW-36
Date/Time Sampled @/Z/{D | (21>
Tidally Influenced Yes| é ' Nol |
Well Depth in Feet 73
Screened Interval in Feet 58-73

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet

25" 7 (7 fspety Gasing Volume n Gallons ~_

0,1

Depth of Sediment (DTS) in Feet 75 ! [1" diameter = x .041 gal/ft, w@__ggjlﬁ, " d. = x .653 galffi]
Depth of Water (DTW) in Feet 5?,5);[ Purge Volume in Gallons
(DTS - DTW) (96 ZZ Actual Purge in Gallons e Bk
No. of i
Gallons Temp |Conduct in| Turbidity DO Oﬂj
Time | Purged pH in°C | mS/em NTU Com& : gtljality, ecovery Color, Odor, Sheen, Accumulated Silt/Sand
bo1 | [L [TyAl BOsAS] 5 (04791771 flear, welisw Yink 1o oder [dramn
~ At ‘- ¥ } ¥ ¥
k0|71 (/431441 He| S5 [175]-43 /
lbl4] T44MT4e0] o |04 [-5¢ /
— ¥ \ -
SHUAIB L 174504 4o & 002 lb) He v llow Ak d
= ] 7"\ I
o /{4
Comments
Purging Rate in | Depth of Equipment K
Method L/min in Feet Bails dry? Yes No
Purge /%/{Qfaﬂ)h; , 0.5 L]m{r\ N~ 74 At no. of Casing Volumes £
Sample \I/ "/ \l/ Purge Water Disposal Method/Volume 0/1/‘5/7,(;'
(Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Bottles 9
Total Metals-As, Pb, Sb, Cr,
HPDE 1-500mL Cu, Ni HNO3 |N
Amber |2 - 500mL cPAHs None |N Duplicate Sample I.D. o
Amber |2-1L PCBs None |N —
Amber |2 - 500mL TPH-Dx w/ silica gel cleanup |[None [N Field Blank 1.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None [N —
Rinseate Sample I.D.
3) Field Equipment Type/Brand/Serial No./Material/Units
Pump Type/Tubing Type Peristaltic Pump dedicated tubing /' P Temp/pH/E.C./D.O  Horiba U-22") 1~
Bailer Type N/A Water Level Probe  MWaterline/Solinst/Heron
Filter Type None Other DRP Prn

4) Well Conditions

oK I:XjNotox [ esm Replaned |-Pum

=7 '
HC StandardéJField Forms/GW-Well ID



Groundwater Sampling Data - Well I.D. Mw-44

Project % Port of Seattle - Terminal 5 Date/Time Sampled @/02/ /0 // &0
Job No. 17627-00 Tidally Influenced Yes|>( | Nol |
Project Manager Roger McGinnis Well Depth in Feet 7X.5
Field Reps. (@KMR{A’J@ Screened Interval in Feet N A
1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)
Well Depth in Fest TS Casing Volume in Gallons 16,77
Depth of Sediment (DTS)in Feet 750 [1" diameter = x .041 gallft, " d. = x .163 galliD 4" d. = x .653 gallf]
Depth of Water (DTW) in Feet 3 94 Purge Volume in Gallons —=
(DTS - DTW) Actual Purge in Gallons™ /. i
No. of 0er Do
Gallons Temp |Conduct in| Turbidity (.MIJB ( /0)
Time | Purged pH in°C | mS/icm NTU [Comments: {l:afllity, Recpvery Color, Odor, Sheen, Accumulated Silt/'Sand
oo | 11 |s5.32])5.2 ~75 | — (32 Tveene v/ vrmsiasis Seadmens roodor plslee
B3| 4L 5.97|152|0.0m s | §7 | — (
//L/D L 5.% /‘fﬁ} 0.0l |~75 ?/ A0 }
VA3 | FL | 594 14al 00l |a7s | 34 | .35 N2
T
z\lso| 9t |59y4/4.9 |00t |75 | 5y 16,33 T %
Comments ToREIDTY 15 SUSPEeT Far  Mu-44.
Location) = {QOAJ Col BAG B9, STacia
Purging Rate in |Depth of Equipment )(
Method L/min in Feet Bails dry? Yes No
leikelbic | 05 | a7y | A~ |
Purge | (€T ist=aific ’ M A At no. of Casing Volumes
Sample \} \é’ ‘1/ Purge Water Disposal Method/Volume ONsSi7£ 1D
(Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bottle Type| No of Cantainers Analyses Perserv. |Filter Total Number of Bottles q
HPDE 1-1L Total Metals - As, Pb HNO3 [N
Total Metals-As, Pb, Sb, Cr,
HPDE 1-1L Cu, Ni HNO3 [N Duplicate Sample |.D.
Amber |2 - 500mL cPAHs None [N
Amber [2-1L PCBs None (N Field Blank I.D.
Amber |2 - 500mL TPH-Dx w/ silica gel cleanup [None [N
Amber |2 - 500mL Bis(2-ethylhexyl)phthalate  [None |N Rinseate Sample I.D.
VOA Vial |3 - 40mL Ethenes HCL |N
3) Field Equipment Type/Brand/Serial No./Material/Units
Pump Type/Tubing Type Peristaltic Pump dedicated tubing %’ e Temp/pH/E.C./D.0  Horiba U-22" /O
Bailer Type N/A Water Level Probe  (Waterline/Solinst/Heron
Filter Type None Other OR 7 ﬂ:/\

4) Well Conditions ok [ > INotok [ | Explain

HC Standards/Field Forms/GW-Well |ID



Groundwater Sampling Data - Well I.D.

Project

Job No.

Project

Manager

Field Reps.

Port of Seattle - Terminal 5
17627-00
Roger McGinnis

@KMR{@
——

MW-125
Date/Time Sampled é/ 2//0 \ LD
Tidally Influenced Yes Nol |
Well Depth in Feet 15
Screened Interval in Feet 5-15

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

55,

Well Depth in Feet -1 Casing Volume in Gallons |, \Z_
Depth of Sediment (DTS) in Feet /1%.157 [1" diameter = x .041 gal/ft, 2" d. = x 163 galift, 4" d. = x .653 gal/ft]
Depth of Water (DTW) in Feet @ 015- ! Purge Volume in Gallons B
(DTS - DTW) {g .q D Actual Purge in Gallons - (S)L.
No. of 0P )
Gallons Temp |Conductin| Turbidi DO . g
Time | Purged pH in°C | mS/em " NTU " Con?ﬁi‘ir‘ﬁ ngl}t;{ Regovery Color, Odor, Sheen, Accumulated Silt/Sand
90| 1L [[pAbller| 0280 O 1511 ] 4Z | Clav g bt b aolsy JShoar
120221 [,.200152[0281] O |63 47 \
4|41 B0 %] O [9,A] 58 N
O
O

s oL b4l 500]0.%) 24159 Y0 lor
o ] —
3lleto] o L]l 4zl 10257 LYNe [y b v
Comments
/
Purging Rate in | Depth of Equipment in ><
Method L/min Feet Bails dry? Yes No| Y
Dedicated, T )
Purge |ooDy. 8.8, Ns'g fvmn f‘“\ 5 Al no. of Casing Volumes Fo
Sample QJ i" \l_/ Purge Water Disposal Method/Volume A ﬂﬁ[ﬁ%rf ‘
s (Stored in 1,000 gallon temporary onsite storage tank.)
2) Sampling Data
Bottle Type| No of Containers Analyses Perserv. [Filter Total Number of Bottles 46— | Z_
HPDE |1 -500mL Total Metals - As, Pb HNO3 [N
Amber |2 - 500mL cPAHSs None [N Duplicate Sample 1.D. T
Amber |2-1L PCBs None [N
Amber |2 - 500mL TPH-Dx w! silica gel cleanup None |N Field Blank 1.D. m—
Amber |2 - 500mL Bis(2-ethylhexyl)phthalate None |N
VOA Vial [3.- 40mL Chlorinated Ethanes & Ethenes |HCL  |N Rinseate Sample I.D. e
3) Field Equipment Type/Brand/Serial No./Material/Units
Pump Type/Tubing Type Dedicated QED Bladder Pump ~ Temp/pH/E.C./D.O  Horiba U-ZZ’}O
-3 rd
Bailer Type N/A Water Level Probe Waterl?@Solinst/Heron
Filter Type None Other T opp fen

4) Well Conditions

ok [ 2N Jnotok [ ] Explain

HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well I.D.

Project
Job No
Project
Field R

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

MW-308A(N)

Port of Seattle - Terminal 5 Date/Time Sampled é/ 3// (% l lrfé
. 17627-00 Tidally Influenced Yes M No |__!
Manager Roger McGinnis Well Depth in Feet 17.5
eps. CC_E/EJ)(M AJG Screened Interval in Feet 12.5-17.5

Well Depth in Feet / 7 s ] Casing Volume in Gallons /; 9/ Z
Depth of Sediment (DTS) in Feet Ak [1" diameter = x .041 ga]l@4"d.=x.653 gallf]
Depth of Water (DTW) in Feet S8 Purge Volume in Gallons o iiat
(DTS - DTW) .77 Actual Purge in Gallons ~ o L
No. of ;
Gallons Temp |Conduct in| Turbidi DD ocP
Time | Purged pH in°C tr)nnS."i:m NTUIty Cm]r'ﬁ’er ts:@u\%\'{ity Recovery Color, Odar, Sheen, Accumulated Silt/Sand
0| e 001 2| 5 (004 1-24 | S @l oused (loar, fed bk (1 odsy [34
054 2] 058G O |oldi|-35 M /
sl AL 1071139146 | o |[0&1]-5] Clungd oot i, (
ito 4 1681158 (0%2] O |n.10|-57 ;
(Eall103] SL 4|14 {0960 (2 - [0.01]-55 o pony i \
\ 36l bL [onlzgloosa o |0.03[-5F L LY W

" Comments

Method

Purging Rate in
L/min

Depth of Equipment in

Feet

Bails dry? Yes

Purge

Rl

’\’O ) L}M[V\

Nl S

N

Sample

Y

v

At no. of Casing Volumes

2) Sampling Data

Purge Water Disposal Method/Volume

AN

No

Dnette. 15

(Stored in 1,000 gallon temporary onsite storage tank.)

Temp/pH/E.C/D.O  Horiba U=22-/ O

Water Level Probe ( Waterline/Solinst/Heron

Bottle Type | No of Containers Analyses Perserv. |Filter Total Number of Bottles
HPDE 1 - 500mL Total Metals - As, Pb HNO3 [N
Amber |2 -500mL cPAHs None [N Duplicate Sample 1.D.
Amber [2-1L PCBs None |N
Amber |2 -500mL TPH-Dx w/ silica gel cleanup None [N Field Blank I.D.
Amber |2 - 500mL Bis(2-ethylhexyl)phthalate None [N
Rinseate Sample 1.D.
3) Field Equipment Type/Brand/Serial No./Material/Units
, . ) . ; y vl

Pump Type/Tubing Type Peristaltic Pump dedicated tubing £ i

Bailer Type N/A

Filter Type None Other ORP Pon

4) Well Conditions

OK |Z|NotOKI:} Explain _3SBosrs  CoT Locw , Goob Cortrcion)

AC Standards/Field Forms/GW-Well ID




Groundwater Sampling Data - Well I.D.

Project

Job No.

Project Manager
Field Reps.

Port of Seattle - Terminal 5

17627-00

Roger McGinnis

(CFRIKMR/AJG)
S— S’

MW-308B(S)
Date/Time Sampled (g /3 /}L) [206
—
Tidally Influenced Yes No
Well Depth in Feet 40
Screened Interval in Feet 35-40

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

40

Well Depth in Feet

Depth of Sediment (DTS} in Feet

A.25

D51

[1" diameter = x .041 galfft, 2" d. = x .163 gal/ft, 4" d. = x .653 galffi]

Casing Volume in Gallons

Depth of Water (DTW) in Feet ’5,‘?_{0 Purge Volume in Gallons =t
(DTS - DTW) 3%/]0\ Actual Purge in Gallons |
No-of T T o,
Gall Temp [Conduct in| Turbidi
Time Purggg pH in°C :nS.’cm uNTUty Cﬁ#\ig'ltq,: d\&é}ilty,ﬁecoverycmor, Odor, Sheen, Accumulated Silt/Sand
193 | 1L 1781570 | O[04 ] -l | (lear, gttt |, 10 Ao | Shoon
WSul 21 [l o (6.0 ] -t J
1A 2L N ABalize | O leml-7l \
120214 |73 3.0 O [o.od|-77 iy low Fink
CpLe| SL 1M paliae] o [nodl-go vV J )
5
Comments
Purging Rate in | Depth of Equipment in ><
Method Limin Feet Bails dry? Yes No
Purge P{Y\%{ﬂ‘hu % é‘% lefﬂ n 6% At no. of Casing Volumes L\
Sample \L J/ JJ Purge Water Disposal Method/Volume Oﬂ%‘;}’t, |\ DWW/

2) Sampling Data

(Stored in 1,000 gallon temporary onsite storage tank.)

Bottle Type| No of Containers Analyses Perserv. |Filter Total Number of Boltles 9
HPDE |1 -500mL Total Metals - As, Pb HNQ3 [N
Amber |2 - 500mL cPAHs None [N Duplicate Sample I.D. -
Amber |2-1L PCBs None |N
Amber |2 -500mL TPH-Dx w/ silica gel cleanup None [N Field Blank I.D.
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None |N
Rinseate Sample 1.D.

3) Field Equipment Type/Brand/Serial No./Material/Units

Pump Type/Tubing Type Peristaltic Pump dedicated tubing %/ i KE Temp/pH/E.C./D.O  Horiba U-22 10

Bailer Type N/A Water Level Probe m)e/SOIEHSUHeron

- —
Filter Type None Other @24 P;n

4) Well Conditions

g |:|N0t0K I:I Explain 3 Shed (plK

A

HC Standards/Field Forms/GW-Well ID



Groundwater Sampling Data - Well I.D.

Project

Job No.

Project Manager
Field Reps.

Port of Seattle - Terminal 5

17627-00

Roger McGinnis

@UKM@

FM-105
Date/Time Sampled Gj/f) [ (D \6{1}
L
Tidally Influenced Yes Nol ]
Well Depth in Feet 18
Screened Interval in Feet 7-17

1) Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

Well Depth in Feet Casing Volume in Gallons \ ' \5

Depth of Sediment (DTS) in Feet | ‘s 78 [1" diameter = x .041 gal/ft, 2" d. = x .163 gallft,lll" d. = x .653 galfft]

Depth of Water (DTW) in Feet [0.To Purge Volume in Gallons —

(DTS - DTW) 7,08 Actual Purge in Gallons " ’] [

(;C:'-O?]fs Temp |Conduct in| Turbidity Q_OL_ MID L

Time | Purged pH in°C | mSi/cm NTU Commen : Quality, Recovery Color, Odor, Sheen, Accumulated Silt/Sand

48] AL 1654125100 O (1| 4o [ Liay, \ig\]‘xdr'\aaswnﬁa{ 0o odovjShagn

oAl bollZ2los1 O |10l 4| | ‘ a

Mgl s [pAe[leloel O [oge] 4 1 3

MS) 6\ [l 0 pxm| O |04l 47 | [0 Color
Gl 1L e n1L03 0 10.41] 4. L

Comments
Purging Rate in | Depth of Equipment in
Method L/min Feet
i L
Purge K r{%‘%.ﬁ MDD S| 1S
Sample \l/ d} \l/

2) Sampling Data

Bottle Type| No of Containers Analyses Perserv. [Filter
HPDE 1-500mL Total Metals - As, Pb HNO3 |N
Amber |2 - 500mL cPAHs None |N
Amber |2-1L PCBs None |N
Amber |2 -500mL TPH-Dx w/ silica gel cleanup None |N
Amber |2 -500mL Bis(2-ethylhexyl)phthalate None ([N
VOA Vial |3 - 40mL Chlorinated Ethanes & Ethenes |HCL |N

3) Field Equipment

Pump Type/Tubing Type Dedicated QED Bladder Pump

Bailer Type N/A

Filter Type None

4) Well Conditions

Water Level Probe
Other

OK IilNot ok [ | Explain

Bails dry? Yes j No 5/

At no. of Casing Volumes AN

Purge Water Disposal Method/Volume /)ng,;«l-a

(Stored in 1,000 gallon temporary onsite storage tank.)

Total Number of Botiles 12
Duplicate Sample 1.D. —
Field Blank 1.D. -

Rinseate Sample 1.D.

Type/Brand/Serial No./Material/Units

Temp/pH/E.C./D.O  Horiba U-2Z] o

aterline/Solinst/Heron

- ’BQP fn

HC Standards/Field Forms/GW-Well ID
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GROUNDWATER SAMPLING FORMS
ASPECT CONSULTING, LLC

Hart Crowser
17627-00 September 23, 2010



\‘ASDGthonsaultihg '

cMP-j08lol3

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-1

Page: 1 of 1

Project Name; SOUTHWEST HARBOR PROJECT - Phase || GCWMP
Date: LO/(}/OQ

Developed by: DFR/AT
Measuring Point of Well
Screened Interval (ft. TOC) 7.0-17.0
Filter Pack Interval (ft. TOC) 5.0-19.0

Casing Volume _5, j 3 (ft Water) x 0.1 6 (Lpfv)( =

TOC

Project Number: 080064

Starting Water Level (ft TOC): {2 .42

Casing Stickup (ft): -0.29
Total Depth (ft TOC): 16.85
Casing Diameter (inches 2

0.63 (85

Sampling Equipment and IDs:

Peristaltic Pump and YS1556 # | Y

Casing volumes: 2" =0.16 gpf 4" = (.85 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~12 ft
2"=0.62 Lpf 4" =2.46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS ' :
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal o@ (gpm or @ Level (ft) | (CorF) [Conductance| Oxygen ORP (NTU)
(uS/em) (mg/L) {mv)
830 s 0.4 e / - / / 7 | 7~ ledear dischar
%5 | 2 12.99 | 14,3 | 597 [ 0.76 |67 [316.7 [13.0 [tvid after YSI
8‘(0 "I Lz—"'l l"l-?) Sq'é 0:50 MG ZOqGS -
gus | € 12.43 [14.4 | 563 |04l |6.86 [188.5]1 ~
aso | 8 299 [igM [564  lo3e [6.63 1883 [3.56
855 | to 12,96 [14,9 | 565|031 (.83 |138.6] 1,38 \ 4
900 | '2 12.96 14,4 | 56% [0.30 |69 1813|136 |turbd wle YS!
Total Gallons Purged: 3,1 Total Casing Volumes Removed: "{ . °!
Ending Water Level (ft TOC): 12, 1 é) Ending Total Depth (ft TOC): 16.85
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Coor_| T
“ 0o 1L HPDE 1[none HNO3 Ole»f ne Wl [Total Metals - As, Pb
400 |500mL Amber glass 2|none none cPAHs
q,OO 1L Amber glass 2|none none PCBs
400 500mL Amber glass 2|none none TPH- DX
480 [500mL Amber glass 2{none none v ‘V Bis(2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

S:\Terminal 5\Phase || GCMP GW Sampling Forms (Blank)




ASpethonsfxlting

earth+water

CMP-2 - 08lol3

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-2 Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP

Project Number: 080064

Sampling Equipment and IDs:

Date: 12f1%]68 Starting Water Level (ft TOC): 2,9 2.

Developed by: DER/AT Casing Stickup (ft): -0.29

Measuring Point of Well TOC Total Depth (ft TOC): 17.3

Screened Interval (ft. TOC) 7.0-17.0 Casing Diameter (inches 2

Filter Pack Interval (ft. TOC) 5.0-19.0

Casing Volume _H4, %8 (ftWater)x _ 9- 16 (Lpiv)(eDf) = 0. 30 (L)gal) _

Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~12 ft

2" =0.62 Lpf 4" =2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul Vol.[ Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal ofD) | (gpm or Lgflk) | Level (ft) | (CorF) | Conductance| Oxygen ORP (NTU)
i (uS/cm) (mg/L) (mv)

42, e 0.4 ~ < ~ -~ -~ -~ < | eleay dlschar;\,\
12,5 2 (2.94 {11 [ 119F |o0.16 [1.98 | 40,5123 [tubd after YS]
O | 1293 |l % (12 | 0.1 8285 |I3l.0| ~

44% A (2.4 (16,9 1236 | o.U [4.18 |\3l.g | ~

950 | 8 12.99 |16.4 [1223 | e.to |36 1336 |1.20

435S | o 12.495 [i6.4 {1233 | 0.09 [9.36 [I35,3 |0.92 V4

looo| 12 \ [2.45 1169 1232 | 6,09 [7.38 [131.3 10,86 |tvsbd wfo YS!
Total Gallons Purged: 3.1 Total Casing Volumes Removed: Y. Y
Ending Water Level (f TOC): _ 1 2.9 S Ending Total Depth (it TOC): 17.3
SAMPLE INVENTORY

Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
Color | Sqament

(6o |1L HPDE 1[none HNO3 clea¥ wowe |Total Metals - As, Pb

to oo |500mL Amber glass 2|none none cPAHs

oo |[1L Amber glass 2[none none PCBs

Lo0O |500mL Amber glass 2lnone none TPH- DX

00O  |500mL Amber glass 2{none none N/ Bis(2-ethyl hexyl) phthalate
METHODS

Peristaltic Pump and YSI 556 # H?—

Purging Equipment:

Peristaltic Pump w/ dedicated tubing

Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments: -

S:\Terminal 5\Phase Il GCMP GW Sampling Forms (Blank)




\‘Aspethoniulting}

CMP2- 08 0oI1Y

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-3 Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP
Date: __(o/1 ¥/ 08 '
Developed by: DFR/AT
Measuring Point of Well
Screened Interval (ft. TOC)
Filter Pack Interval (ft. TOC)

TOC

6.0-16.0
4.0-17.5

Project Number: 080064

Starting Water Level (t TOC):. 8, 40
Casing Stickup (ft): -0.37
Total Depth (ft TOC): 15.84
Casing Diameter (inches 2

Casing Volume 7. 4 "’ (ft Water) x 6:lb (Lpfv)(gpf) = Lo14 (L)(gal) :
Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~11 it
2"=0.62 Lpf 4" =246 Lpf 6" =556 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal ogL) | (gpm or LERP| Level (ft) | (CorF) | Conductance] Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
kY -~ o.Y 8.40 - 7 - i el < clear discharas
820 | 2 8.9 [ 19,2 | 572 | 6.4% [ 1059 1455 5.82 |durpud _fwer Fsi
§25 | 4 9.42 1196 | $88 | 0.30 |te.33|13%Y (.63
Bio 5} g.42 |\4.F | 5943 0.24 | 106.83]133%.6 |1.30
825 8 8.4 |11.7 | 600 0.21 | 10.82] 134.3]1.09
840 | 10 BUZ [\2.b | LOB |214 |1043|143.8|1.6%
g4y | 12 4L |48 | 613 o4 | 1096 192,210 |tvbdl /o ¥$)
Total Gallons Purged: 3.19 Total Casing Volumes Removed: 2.L 5
Ending Water Level (ft TOC): 90{1’ Ending Total Depth (ft TOC): 15.84
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Fiitration  |Preservation Appearance Remarks
Color_| Seaiment
3‘/{ 1L HPDE 1|none HNO3 cloav nawe |Total Metals - As, Pb
84S |500mL Amber glass 2{none none ! cPAHs
ev"f/f 1L Amber glass 2{none none PCBs
?}‘57 500mL Amber glass 2[none none TPH- DX (wisilica gel cleanup)
8‘{¢ 500mL Amber glass 2{none none / ’ N Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and YSI 556 # “-[7-

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage fank

Observations/Comments:

S:\Terminal 5\Phase il GCMP GW Sampling Forms (Blank)



)
6

ASpEthonsulting

" earth+water

CMPY- 0BlolY

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-4 Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase | GCWMP

Project Number: 080064

Date: t 0/[‘1/0 & Starting Water Level (1 TOC): ([, O &
Developed by: DER/AT Casing Stickup (ft): -0.32
Measuring Point of Well TOC Total Depth (ft TOC): 17
Screened Interval (ft. TOC) 7.0-17.0 Casing Diameter (inches 2

Filter Pack Interval (ft. TOC) 5.0-17.5

Casing Volume _ 9.96  GtwWate)x __ a.l&  (Lpfv)gph = 0045 (L)(gal)

Sampling Equipment and 1Ds:

Casing volumes: 2"=10.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~12 ft
2"'=0.62 Lpf 4" =2.46 1pf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(9al oLy | (gpm or Lpm) | Level (ft) | (CorF) | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
ng 7 .Y Lo | ~ - / i - 7 lelear dischar 9L
i20 | 2 n.og 102 | I3 040 [A.10 12724 ] ¥ 62| bbid atrer Y5
9.8 “ n.og [16.9 | 413 [0.33 |83 [212.0|2.31 '
o3 | ¢ .o 116.9 | 4H4 0. U |%22]198.3 |13
093 | 8 .04 |IT1.0 | 43 |0.23 |2.02|{P4.3]|l.b3
6a4d | 1o 10% [11.0 | 4323 |0-29 |13 1[193 3155
0445 | 12 / 10g (1.1 [ 800 0725177001896/ 298 [fend pefoce YSI
Total Gallons Purged: 3 13 Total Casing Volumes Removed: 3. 32
Ending Water Level (ft TOC): 1 o 5 Ending Total Depth (ft TOC): 17.0
SAMPLE INVENTORY
Time Volume B(_)ttle Type Quantity Filtration  |Preservation| Appearance Remarks
Coor | Sement

O 0\0‘16 1L HPDE 1[none HNO3 lear no wL |Total Metals - As, Pb

500mL Amber glass 2|none none cPAHs

L Amber giass 2{none none PCBs

500mL Amber glass 2inone none TPH- DX (wisilica gel cleanup)

/ 500mL Amber glass 2[none none v A Bis(2-ethyl hexyl) phthalate

METHODS

Peristaltic Pump and YSI 556 # {4 3

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

Si\Terminal 5\Phase Il GCMP GW Sampling Forms (Blank)



\‘A‘Spectconsulting
earth+water

cMP O DBloIES

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-5

Page: 1 of 1

Date: 10[12/08
Developed by: DER/AT

Project Name: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP

Project Number: 080064

Measuring Point of Well TOC
Screened Interval (ft. TOC) 5.5-15.5
Filter Pack Interval (ft. TOC) 3.0-19.0

Starting Water Level (ft TOC):_m

Casing Stickup (ft):
Total Depth (it TOC):
Casing Diameter (inches

-0.27

15.1

2

Casing Volume _5, 0\ (ftwateryx__6-lb

L)@ =_0.80  (LYd®)

Sampling Equipment and IDs:

Peristaltic Pump and YSI 556 # {4

Purging Equipment:

Peristaltic Pump w/ dedicated tubing

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage tank

Decon Equipment:

Alconox, Distilled Water

Observations/Comments:

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): ~10.5 it
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time - |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gatoi@) | (gpm or@ Level (ft) | (CorF) | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L)_ (mv) pF r
| 43— o = L < = W vl
. wel
450 | ~ 0.4 a - - Al N < | 7 lcdaay dischut
1459 | 2 v 10.25 | 16.4 | 369 6,08 |6.33 1834|432
1500 | 4 0.% 10,56 | ‘6.2 | 343 008 |oYe |180.3 | 2.08 Alschayu)g redoced | too vl DO
s09 | 5.6 ( 10.498 |16.0 | 346 0,03 |6.68 1548 |1.22
1510 | 1.0 \ lo.46 |(6.0 | 352 0.08 |6.56 |132Y | (.35
515 |8 | ¥ lwde e |35 |oor [623 [un3 o3
1520 | o0 0.3 646 |16.0 | 358 2:02 1623 |112.6 |0.8t |tored of Y51
Total Gallons Purged: 7 »6‘5 Total Casing Volumes Removed: 3 . Z 8 )
Ending Water Level (ff TOC): __{6. "/6 Ending Total Depth (ft TOC): 15.1
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
Color | ‘Sadimnt
1§20 1L HPDE 1inone HNO3 clear wowt |Total Metals - As, Pb
500mL. Amber giass 2[none none cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2[none none TPH- DX (wi/silica gel cleanup)
\V 500mL Amber glass 2[none none d Bis(2-ethyl hexyl) phthalate
N\
METHODS

S:\Terminal 5\Phase Il GCMP GW Sampling Forms (Blank)



\‘Aspectconiultiné

CMPI5-08loid

GROUNDWATER SAMPLING RECORD

L)
WELL NUMBER: CMP-15

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT -

Phase || GCWMP

Project Number: 080064

Date: 16/1 ‘!!0 8 Starting Water Level (ft TOC), [4, 2 &
Developed by: DFR/AT Casing Stickup (ft): -0.29
Measuring Point of Well TOC Total Depth (ft TOC): 17.05
Screened Interval (ft. TOC) 7.0-17.0 Casing Diameter {inches 2

Filter Pack Interval (ft. TOC) 4.0-17.4

Casing Volume _ 2.6F  (twater)x__ 016 (Lpfyapn =_1.0b  (Lygal)
Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): ~12 it
2" =0.62 Lpf 4" =2.46 Lpf 8" =556 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorL) | (gpmorLpm) | Level (ft) @r F} | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
1519 / D-‘/ 101 38 - 4 - 7 - 7 leloav duchar
1200| 2 1050 122 1Bl |23 |37 249|220 | tebd  f4er YSI
(205] ¢ oyal3 g 2% o2 |eet|ige. 2| W
1216] ¢ 04913, 2140 |02 |6.8%| 92,1 |\ 26
219 g w.44[\3.3 2298 |0.08 (.08 |18.3 |26
L2 20| 1o 4 | 3 12334 |0.0@ [6.29 | Y4Y | |26
1225 12 v Mg Y[ 2336 | 0.008 [6-88 | Y8 | L2 |hind Suds 1ol
Total Gallons Purged: S [F Total Casing Volumes Removed: Z . ﬁ E
Ending Water Level (ft TOC): lo Y ‘1 Ending Total Depth (ft TOC): 17.05
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Color | ‘Sodment
1225 erL’S 00wl |HPDE 2 X|none HNO3 dear | wouwd |Total Metals - As, Pb, 8b, Cr, Cu, Ni
500mL Amber glass 2{none none \ cPAHs
1L Amber giass 2[{none none PCBs
500mL Amber glass 2|none none TPH- DX (wisilica gel cleanup)
\V 500mL Amber glass 2{none none \V v Bis(2-ethyl hexyl) phthalate
METHODS -

Sampling Equipment and IDs:

Peristaltic Pump and YSI 556 # [ 43

Purging Equipment:

Peristaltic Pump w/ dedicated tubing

Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water:

Observations/Comments:

Stored in 1,000 gallon temporary onsite storage tank

16 dols ‘Dc%ﬁ

S:\Terminal 5\Phase Il GCMP GW Sampling Forms (Blank)




\ASpethonsulting

‘ earth+water )
cmpl2-o8lol3
GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP-17 Page: 1 of 1
Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP Project Number: 080064
Date: l,a/ { S/I)R Starting Water Level (f TOC): 9,4 7-
Developed by: DFR/AT Casing Stickup (ft): -0.17
Measuring Point of Well TOC Total Depth (ft TOC): 16.21
Screened Interval (ft. TOC) 6.0-16.0 Casing Diameter (inches 2
Filter Pack Interval (ft. TOC) 4.0-16.5
Casing Volume _ b ¥4 (tWater)x_0.[b (Lofv)gpn =__ ¢l (Lygan
Casing volumes: 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): 14 t
2" =0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time | Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
{(gal o@) (gpm or @) Level (ft) [ (CorF) | Conductance|] Oxygen ORP (NTU)
(HS/cm) (mg/L) (mv)
1396 -~ O.210 9.492 ~ - ~ -~ - -~ clear o[lscqul\L
7
1356 [~ 160 |17.8 | 459 LB86 | 663 26181 12.8 4uthd cfier YSI
\dpo | ~2 460 |13.6 | 5656 |08 16.53 |144,82]|2 6%
(405 | ~3 9.50 176 | 564 022 |6.65 |191.8|2.00
o |~ 1,60 |46 | 5F2 |o.8 |6.62 |I8a.4|2.02
g | ~S 250 [13.6 [5¥3 | eus |cey [188.8 ] >6Y
26 | ~6 1950 |7 |59 |0.10 jb.b!l 1958|124 [Ruibd w/o YSI
Total Gallons Purged: 1.5 } Total Casing Volumes Removed: 1.4
Ending Water Level (ft TOC): 1 S0 Ending Total Depth (ft TOC): 16.21
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
Turbidity &
’CObF Sediment
420 1L HPDE 1]none HNO3 clear o WA |Total Metals - As, Pb
1420 [500mL Amber glass " 2lnone none cPAHs
420 1L Amber glass 2|none none PCBs
1420 [500mL Amber glass ~ 2[none none . TPH- DX (wi/silica gel cleanup)
14 20 {500mL Amber glass . 2[none none Bis(2-ethyl hexyl) phthalate
\H 20 [a0mL VOA vial 3|none HCI v / Chlorinated Ethanes and Ethenes (CEES)
METHODS
Sampling Equipment and IDs: Dedicated QED Well Wizard Bladder Pump and Y81 556 # I‘-{?-
Purging Equipment: Dedicated QED Well Wizard Bladder Pump Decon Equipment: Alconox, Distilled Water
Disposal of Discharged Water: Stored in 1,000 ga!ion temporary onsite storage tank
Observations/Comments:

S:i\Terminal 5\Phase || GCMP GW Sampling Forms (Blank}



\‘Aspectcons;ulting ‘
earth+water

FMIOS - 08lol3

GROUNDWATER SAMPLING RECORD

WELL NUMBER: FM-105

Page: 1 of 1

Project Name; SOUTHWEST HARBOR PROJECT - Phase || GCWMP
Date: \O ‘ ‘3\ o

Developed by: DFR/AT

Measuring Point of Well TOC
Screened [nterval (ft. TOC) 7.0-17.0
Filter Pack Interval (ft. TOC) 6.0-17.5

Project Number: 080064

Starting Water Level (ft TOC):

.

20

Casing Stickup (ft): -0.2
Total Depth (ft TOC): 18
Casing Diameter (inches 2

Casing Volume (‘)- B (ft Water) x 0, 'I L'g (Lpfv)(dpf) = I, i (L)(gal)

Sampling Equipment and IDs:

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): 15 ft
2" =0.62 Lpf 4" =2.46 Lpf 8" =5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul. Vol.i Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal oD | (gpmor Level (ft) [ (CorF) |Conductance| Oxygen ORP (NTU)
(uS/om) {mg/L) (mv)
LoY4g b{lﬁ d.210 |it. 26 ~ clear dischame
s |~ ( tiezo |11.8 | 715 [ 131 |8es (2922|385 | twbl afder Yt
loss |~ 2 [Lzo |48 | 6o0 |UL1F |8.35 |193.3 [32.4
heo |~3 2o |I4Y [ 4¥4 027 1,33 |(fo.5 [14.Y
Vo5 [~y 2o (M A |4 |05 141 IS |65Y
o 5.8 .20 148 | HY2 o.4Y 1721 1943 |18
Wiy | ~6.5 (2o 148 441|039 |7.67 [(83,% [1,99
20 | 73S Weze (48 | 440 0,3 |1.066 [18L6 |1,25
ey | 4.8 V lwto |48 |96 632 [T.0% 11844 2.1 [urbd /e YSI
Total Gallons Purged: 2. 2— Total Casing Volumes Removed: 2,
Ending Water Level (it TOC): .20 Ending Total Depth (ft TOC): 18
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration [Preservation| Appearance Remarks
uzg | " |HPDE 2|none HNO3 (leur | wowl |Total Metals - As, Pb
500mL Amber glass 4inone nohe cPAHs
1L Amber glass 4 ndne none PCBs
, 500mL Amber glass ’ 4|none none TPH- DX (wisilica gel cleanup)
500mL Amber glass 4inone none Bis(2-ethyl hexyl} phthalate
VY |aomL VOAvial 6|none Hel vV N/ |Chiorinated Ethanes and Ethenes (CEEs)
METHODS

Dedicated QED Well Wizard Bladder Pump and YS1556 # (3

Purging Equipment: Dedicated QED Well Wizard Bladder Pump

Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage tank

bo tiles

vakl

V2%0

Observations/Comments: |5 \“é.(k s&!\k\ilﬁ)\.ﬂ»

Second set of bottles collected for duplicate sample FM MS_ - O 8, Ol 3 p Kli“é‘-*‘:d @ l '50 G LL

S:\Terminal 5\Phase | GCMP GW Sampling Forms (Blank)




\‘Aspectconiulting
earth+water

MW Z6R-08101Y / MWZGR - 08lo)4D

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-26R

Page: 1 of 1

Project Name: SOYTHWEST HARBOR PROJECT - Phase Il GCWMP

Project Number: 080064

Date: U)'\"HD%
Developed by: DFR/AT
Measuring Point of Well

TOC

Starting Water Level (t TOC):. 4. 4/

Screened Interval (ft. TOC)
Filter Pack Interval (ft. TOC)

6.5-18.5

4.0-17.0

Casing Stickup (ft): -0.32
Total Depth (ft TOC): 17.05
Casing Diameter (inches 2

Casing Volume __1.14 (ft water)x __ 0. 1A (Lpfv)(gpf) = LY )gal

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): ~11.5 ft
2"=0.62 Lpf 4" =2.46 Lpf 8" =5.56 Lpf
PURGING MEASUREMENTS
Time |Cumui. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal or@) (gpm or L@) Level (ft) | (CorF) | Conductance| Oxygen ORP | (NTU)
(uS/cm) (mg/L) (mv)
lots s 0.9 1.9¢ -~ 7 s 7~ pd 7 dear disehaye e
wzo| 2 A2 |10 Z 2290 [0.35 [7.03 |20-8 | 243 | twioid o prer YSI
1025 | 4 A7 [1b-6 [ W600 |p.23 7.5 [196.3 |1.31
1030] ¢ 145 |16.6 |1,9% |0.05 [7.% [183.2]1.16
1035 | & 195 116.2|9735 | 0.3 | 130 [182.) |60
to4o | lo 4.99 1169 |16,0%¢ |o0.11 |7.%0 |;84.6]0.80
1045 | 2 4 095 1169 o de | Gtl [7.29 [ 1845 |07 [bvbid o/ YSI
Total Gallons Purged: 3 A C Total Casing Volumes Removed: 7. }é
Ending Water Level (ft TOC): q. 45 Ending Total Depth (ft TOC): 17.05
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Fitration |Preservation Appearance Remarks
Color | “saament
[} o‘l T 1L HPDE 2|none HNO3 cloanvy | W8 wg [Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 4inone none cPAHs
1L Amber glass 4{none none PCBs
500mL Amber glass 4[none none TPH- DX {(wi/silica gel cleanup)
500mL Amber glass 4[none none QY / Bis(2-ethyl hexyl) phthalate
'
METHODS

Sampling Equipment and IDs: Peristaltic Pump and YSI 556 # M’-}

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

Second set of bottles collected for duplicate sample =~ MN 7,é

L-6810l4D o 1056

S:\Terminal 5\Phase il GCMP GW Sampling Forms (Blank}




\‘ASpethoné.ulting
earth+water

MW36L- 08 o1y

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW.-36

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase I GCWMP

Project Number: 080064

Date: _to/ (168 Starting Water Level (t TOC): 1.0 @
Developed by: DER/AT Casing Stickup (ft): -0.23
Measuring Point of Well TOC Total Depth (ft TOC): 73
Screened Interval (ft. TOC) 58.0-73.0 Casing Diameter (inches 2
Filter Pack Interval (ft. TOC) 55.0-71.0
Casing Volume __ b9 (@wate)x_ 0.6 (Lpi(gpf)=__L0.08 Q)
Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~ 65.5 ft
2" =0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf :
PURGING MEASUREMENTS
Time |Cumul Vol.[ Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal ord) | (gpmor L@) Level (ft) | (CorF) | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
- °. lo i - - - 1 - lewy d
12$8 9 .60 Cleay diseha rd}x
1ss | 2 ro-04 | 143 136,900 | o-tt |215 |-36.8 |1.5% torbidiby afier Y
(300 | Y w.od |46 36,366 | 0.6 |72F [-50.0 |],03
1305 | © oY [4,3 [36,480 |a.0F |13 ["€5.% |40
(3o | 8 to.0% [ 14.6 | 36,380 | 0,66 |7.39 [“F0:5 [1.23
1%t$ | 1o tood [IMb~ | 36,220 l0r0s | T4y |-784 1,13
1220 1 \ o WM& | 36090 | 60§ 146 | -H4b (1. 20
135S | 1Y V1004 146 3¢,200 | 006 [ 147 |-#3 1).02 tv b wlo Y51
Total Gallons Purged: 3. Q% Total Casing Volumes Removed: 0:3 6
Ending Water Level (ft TOC): .04 Ending Total Depth (ft TOC): 73
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
Color Suédlinlent
1328 |n 566w iinPDE Z #|none HNO3 deay nowg |Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2|nhone none \ | cPAHs
1L Amber glass 2{none none PCBs
500mL Amber glass 2|none none TPH- DX (w/silica gel cleanup)
N\ 500mL Amber glass 2inone none \/ Bis(2-ethyl hexyl} phthalate
METHODS

Sampling Equipment and IDs:

Peristaltic Pump and YSI1 556 # | F

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage tank

Alconox, Distilled Water

16 bebal  DotHas

Observations/Comments:

S:ATerminal 5\Phase || GCMP GW Sampling Forms (Blank}
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earth+water

MWYY - 08]061Y

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-44

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP
Date: (b/l!-!!bﬁ

Developed by: DFR/AT
Measuring Point of Well
Screened Interval (ft. TOC)
Filter Pack Interval (it. TOC)

TOC

n/a
n/a

Project Number: 080064

T

Starting Water Level (ft TOC): | §
Casing Stickup (ft). -0.18
Total Depth (ft TOC): 73.8
Casing Diameter (inches 2

b
Casing Volume (:25 (ft Water) x ’ lkb’: Q‘:S (Lpfv)aph) = _{ D+ 06 (LY(gah)

Sampling Equipment and 1Ds:

Peristaltic Pump and YSI 556 # 14 3

Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 8" =1.47 gpf Sample Intake Depth (ft TOC): ~ 68 ft
2" =0.62 Lpf 4" =248 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(gal orL) | (gpm or Lpm) | Level (ft) | (C or F) | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
ELAY 4 0.4 |l.90 - o ~ - < | deay ol
Wwso | 2 U.o0 15,8 |2020 | 2.31 [ 8.61 [161.2]6.35 | buvbd _ofte Ysi
Lwss | o Woo [15.5 | 143 | 2.68 | 823 (3097 #H
1o b oo |55 | 090 |2.36 |7.82 |181.2]5.39
oy | B oo 116Y | 0t | L6 |1YI 188.4 [5.36
LIth to oo |5.4 | pse [ 19 |T7.38 |192.8 [S. 2
s | 17 oo [isy | o4 |64 |7.2) 1963 |6 32
o | 14 oo |54 | odd W60 | 7.2p | 1980 | H.32
s | 16 v Wb | 19.% | oY Lot | 11 1140 H 32l [ hid e Yt
Total Gallons Purged: "[4 7 | Total Casing Volumes Removed: 5.4l
Ending Water Level (t TOC): __11¢60 Ending Total Depth (ft TOC): 73.9
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
Coor | Sament
LS |4 506wt |HPDE 2~ Alnone HNO3 eleav | VEW |Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2{none none i cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2[none none TPH- DX (w/silica gel cleanup)
\ 500mL Amber glass 2[none none h v Bis(2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Distilled Water

Stored in 1,000 galion temporary onsite storage tank

Lo L L

bottles

Observations/Comments:

S:\Terminal 5\Phase Il GCMP GW Sampling Forms (Blank)




\‘ASpethonsultVing
earth+water

Mwiz€-081013

CasingVolume _ 0.4 F (& Water)x __0. lé (Lpfv)(gph=__t«0 (L)(gal)

GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-125 Page: 1 of 1
Project N : BOUTHWEST HARBOR PROJECT - Phase Il GCWMP Project Number: 080064 ]

Date: T@ F \(grb% : Starting Water Level (: TOC): {9 €%

Developed by: DER/AT Casing Stickup (ft): -1.11

Measuring Point of Well TOC Total Depth (ft TOC): 13.35

Screened [nterval (ft. TOC) 5,0-15.0 Casing Diameter (inches 2

Filter Pack Interval (ft. TOC) 3.0-15.0

Sampling Equipment and IDs:

Dedicated QED Well Wizard Bladder Pump and YSI 556 # ‘r'.l ?-

Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): 13 ft
2" = 0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorL) | (gpm or@) Level (ft) | (CorF) {Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
1255 ~ -2l0 |6.88 | ~ vl Z / /. ~ leleay  discharyg
1300 | ~ 1 .28 [168.1 | 429 [ 1.3% | 632[192.0] 34 [twwind afiec ¥s1 7
136§ | ~2 6.9 1185 | 428 090 | 6.6/1917[1.25
1310 | =3 £18 (186 | 922 | 0,73 | 6.63(198.5] (.23
1215 | ~4 .00 |18.6 | Y420 | 0.66 |6:67 [147.9]0.9%F
1220 |~ 5 761 B | Qs | 08b|b.b2|1A%Y|0.LO| .
1315 [~ 6 N 7.01 [IB.lo | BVZ 1o 52 [blol [1A60]D A0 Mule V4l
e A B2 ' '
Total Galions Purged: [ 66 Total Casing Volumes Removed: 1. &
Ending Water Level (ft TOC): 1.0\ Ending Total Depth (ft TOC): 13.35
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation| Appearance Remarks
|
1528 L HPDE 1|none HNO3 Clear ol |Total Metals - As, Pb
500mL Amber glass 2|none none l cPAHs
1L Amber glass 2{nons none \ PCBs
500mL Amber glass 2{none none \ TPH- DX (wisilica gel cleanup)
500mL ‘ Amber glass 2inone none \ \ Bis(2-ethyl hexyl) phthalate
N4 40mL VOA vial 3|none HCI \‘/ \\/ Chlorinated Ethanes and Ethenes (CEEs)
METHODS

Purging Equipment: Dedicated QED Weli Wizard Bladder Pump

Disposal of Discharged Water:

Decon Equipment:

Stored in 1,000 gallon temporary onsite storage tank

Alconox, Distilled Water

Observations/Comments:

S:ATerminal 5\Phase || GCMP GW Sampling Forms (Blank)




\‘ASpethons;]ulting

CMWZs8N-081013

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-308N

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP

Project Number: 080064

Sampling Equipment and IDs:

Peristaltic Pump and YS1 556 # 14

Date: (v { 3 {b ¢ Starting Water Level (#TOC):. 6.5 3
Developed by: DFR/AT Casing Stickup (ft): -0.29
Measuring Point of Well TOC Total Depth (ft TOC): 17.95
Screened Interval (ft. TOC) 12.5-17.6 Casing Diameter (inches 2
Filter Pack Interval (ft. TOC) 10.0-21.5 Z
Casing Volume t.oz (ft Water) x [@ s\ (Lpfv)(gpf) = [« E (L)(gal)
Casing volumes: 2"= 0. 76gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~15 ft
2" =0.62 Lpf 4" =246 Lpf 6" =5.56 Lpf
PURGING MEASUREMENTS
Time |[Cumul. Vol.] Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorL) | (gpmorLpm) | Level (ft) | (CorF) [Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)
L4s | ~ 6y 653 | -~ o - - - 7 | clear har
1650 | 7 | 6.10 | e} [1,850 | 6.0% [ 8o [-837F ) 293 | hobud . Lye Y5/
59 | ¢ 6.7 |16} 11,595 |o.02 |7.82 |-86.4|23.8
[0 | & 6-H | le.7 1,686 |o.02 [7.68 |-86S5|22.2
[}oTS g g1 [ 163 1,586 |0i03 2.6 |1-85.2 | 139 |turbd wfo YS1
(o | te \ 623 16,3 [ (.90 [o0.a% [2€ ["833 | le? |teded wfa YSI
1S | 12 Vo e 168 11686 laor |51 | -824 | 12t [wibd ofo Y5t
Total Gallons Purged: 3.9 Total Casing Volumes Removed: =15 | ?’7
Ending Water Level (ft TOC): G K Ending Total Depth (ft TOC): 17.95
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
COor | Soment
(sl HPDE 1]none HNO3 Slighby | o wa [Total Metsls - As, Pb
Z CHUW
' 500mL Amber glass 2|none none cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2[none none TPH- DX (wisilica gel cleanup)
4 500mL Amber glass 2{none none \ 4 N Bis(2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Alconox, Distilled Water

Disposal of Discharged Water:

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

S:\Terminal 5\Phase || GCMP GW Sampling Forms (Blank)
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MW308 5- 08lol S

GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-308S

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP Project Number: 080064

Date;

Starting Water Level (ft TOC): £. 30

Developed by: DFR/AT Casing Stickup (ft): -0.81
Measuring Point of Well TOC Total Depth (ft TOC): 40.5
Screened Interval (ft. TOC) 35.0-40.0 Casing Diameter (inches 2
Filter Pack Interval (ft. TOC) 31.0-40.0

Casing Volume }ELL (ft Water) x ﬁ-!é (Lpfv)(gpf) = 5.'!"1’1 (L.)(gal)

Purging Equipment:
Disposal of Discharged Water:

Sampling Equipment and [Ds:

Peristaltic Pump and YSI 556 # | Y ¢

Peristaltic Pump w/ dedicated tubing

Decon Equipment:

Alconox, Distilied Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

Casing volumes: 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~ 37.5 it
2" =0.62 Lpf 4" =248 Lpf 6" = 5.56 Lpf

PURGING MEASUREMENTS

Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments

(gal or@ (gpm or L(_pﬁ) Level (fty | (CorF) | Conductance| Oxygen ORP (NTU)
(uS/cm) (mg/L) (mv)

{00 - o4 6.%0 - )y - - 7 N clear dischar
1605 | vV [Too |14.9 [¥5,290 |0:04 | %33 | 3.0 | 3.3 | hodity b fau st
\O| 4 0.3 6.80 | A9 (15260 003 |343 |-206] 0.81 |dgeh redveed too mueh 65
161 | Gss 097 |15.0 [\6,250[0.03 |8.0! |-H3.0 | |.8)
b20| g% | o.25 [095 [16-0(15,260[0.03 [808 |-57| 1719 [disch redueed, bue suets |PO
2SS | 2 | 610 ['5.0 |15,2% | 903 |8.10 [-55.9 |46 .
30| ¢ % 6:60 |90 |15,23 |0.03% [8n |-56.8|Z2.1% |+eapd wlo Y5t
Total Gallons Purged: 1. 3 é Total Casing Volumes Removed: 0.4 3
Ending Water Level (ft TOC): b- to Ending Total Depth (ft TOC): 40.5
SAMPLE INVENTORY

Time Volume Bottle Type Quantity Filtration  |Preservation| Appearance Remarks

Color | Saqiment
gy
636 |11 HPDE 1|none HNO3 yellow| Woue |Total Metals - As, Pb
\ 500mL Amber glass 2[none none ‘ | cPAHSs '
1L Amber glass 2[none none ‘ PCBs
500mL Amber glass 2|none none TPH- DX (wisilica gel cleanup)
\/ 500mL Amber glass 2{none none N N Bis(2-ethyl hexyl) phthalate

METHODS

Si\Terminal 5\Phase Il GCMP GW Sampling Forms {Blank)
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\‘A‘Spectconiulting
earth+water

CMPI-09033 |

GROUNDWATER SAMPLING RECORD WELL NUMBER: CMPa# | Page: 1 of 1
Project Name: SOUTHWEST HARBOR PROJECT - Phase [| GCWMP Project Number: 080064
Date: __%/3/ /2009 Starting Water Level {ft TOC): 1 2., 2
Developed by: DERIAT Casing Stickup (ft): -0.29
Measuring Point of Wel TOC Total Depth (ft TOCY: 8 6,85
Screened Interval (ft. TOC) 7.0-17.0 Casing Diameter {inche: 2
1Filler Pack Interval {ft. TOC) 5.0-19.0
Casing Volume 5, 6 (fewater)x__ & L {Lpfv)(gpf) = Qo%‘ (L)(gal}
Casing volumes: 2"=0.16 gpf 4" = (.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~12 ft
2" = 0.62 Lpf 4" = 2.46 Lpf 8" =5.56 Lpf
PURGING MEASUREMENTS _
Time [Cumul Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
{galorl) | (gpmor Lﬁp) Level (i) | (CorF) [Conductance| Oxygen ORP (NTU)
(pSicm) {mg/L) {mv)
5I!§ e 0.4 e i - / -~ s~ ’ & ead” CpfScfrlu-’ﬁ‘lﬂ,
420 | 1 (226 [12.F | 5¢6 | 048 [6.6% 1945 [ 4,68 [ Yorod adter YoF
925 | 4 AP (123 [ 53% [ 0033 6§53 (2T 4,80
430 b 123Uy | 520 |6.%2 |26 [294(]:FD
';]1)1; B iZfL“” ll:? q’l% 057——?' é.)a D"‘f 26@.5‘ "DB’L
446 ] (0o 12,28 112, 7F | 511 0,22 |6.20 [244.6]06.8]
44 VT hd 1225 112, Fl gpb 0219 [6.23 12386 [1aF [tovbd pfore ¥si
Total Gallons Purged: Bu { "; Total Casing Volumes Remaoved: 3 ;é &
Ending Water Level (ft TOC): ___ (2125 Ending Total Depth (R TOCY 448 {£,,85
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
el
a4y | HPDE 1]none HNO3 ehany | w2 |Total Metals - As; Ph
500mL Amber glass 2|none none ] cPAHs
1L Amber glass 2|none neng PCBs
S00mL Amber glass 2|nene none TPH- DX
'\V 500mL Amber glass 2{none none W WV Bis{2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and YS1 556 # H 7’"
Purging Equipiment: Peristaltic Purnp w/ dedicated tubing Decon Equipment: Alconcx, Distilled Water
Disposal of Discharged Water: Stored in 1,000 gallon temporary onsile storage tank
Observations/Comments:

S:Terminal 5\Phase || GCMP GW Sampling Forms (Blank)
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sarth+water
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é CMPL~ DG 0D |
GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP# 7 Page: 1 of 1
Project Name: SOUTH:NEST HARBOR PROCJECT - Phase Il GCWMP Project Number: 080064
Date: __3/3/) [Zoeq Starting Water Level (- TOCY /2. . 94 2~
Developed by: DFRIAT Casing Stickup (ft): -0.29
Measuring Point of Wel TOC Total Depth (ft TOC): JEE5 r‘"-?-L 3
Screened Interval (ft. TOC} 7.0-17.0 Casing DBiameter (inche: 2
Filter Pack interval (ft. TOC) 5.0-18.0

fcasing Volume __ .38 (tWater)x__O+fb___ (Lpiigpf)=._ 0+ 72 (L)(gal)
Casing volumes: 2"=0.16 gpf 4" =0.65 gpf 6" = 1.47 gpt Sample Intake Depth (it TOC): ~12 ft
2" =0.62 Lpf 4" = 2.46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS )
Time |Cumul. Vol.[ Purge Rate Water Temp. Spacific Dissoived pH Eh Turbidity Comments
{galorL} | {gpm or@ Level {ft) | (CorF) | Conductance} Oxygen ORP {NTU)
{uSfecm) (mgfL) {mv)
815 - o- 4 - 7~ -~ < - -~ -~ elear s e bior e
220 Z 12,957 |14, 3 | 1680 | 2.2 920 [i48.5]| 4069 |torbid afre, yor 9
325 | o (2.9 |14, 9 | 1550 |o.90 |4.29 |i32.F(1,9¢
30| & 12,96 14,5 11482 | ¢.36 931 |1§6.2.1/, 46
R3¢ | 5 12,96 146 (1442 |6,32 |4.2¢ [138.2]1. 82
0840| (o iL:96 4.6 U415 10.29 |9.09 154.4 1. 22 N/
BHS 12 | v N2de iYL (1402 |0.26 19,08 11394158 |bwwbd bp, Kt
Total Gallons Purged: 3. ( Total Casing Volumas Removed: . ﬁ'( S
Ending Water Level (it ToC): __ 12 96 Ending Total Depth (ft TOG): 1888 |7, 3
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  [Preservation Appearance Remarks
Turbidity &
Co"_’r Sediment

&HE | HPDE 1{none HNO3 eloay | nows |Total Metals - As, Pb

500mL., Amber glass Z|none none cPAHs

1L Amber glass Zinone none PCBs

500mL Amber glass 2[none nene TPH- DX

L/ 500mL Amber glass 2|none none \V N/ Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and 1Ds: Perisialtic Pump and YS] 556 # 14 ?’
MPurging Equipment: Peristaltic Pump w/f dedigated tubing Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water: Stored in 1,000 gallon temporary onsite storage fank
ObservationsfComments:

S:\Terminal 5\Phase Il GOMP GW Sampling Forms (Blank}



aarth+water -
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2-049040 |

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-3

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase il GCWMP

Project Number: 080084

Date: “.i"/ y/ Ze0
Developed by: DFR/AT
Measuring Point of Wel

TOC

6.0-16.0

Screened Inferval (ft. TOC)

Starling Water Level (ft TOC): 1490
Casing Stickup (#t): -0.37
Total Depth (ft TOCY: 15.84
Casing Diameter {inche: 2

Filter Pack Interval (ft. TOC) 4.0-17.5

Casing Volume Ze‘f"f (ft Water)x __ 0. ib (Lpiviigpfi=_ 1 2"} (L)gal)

Sampling Equipment and IDs: Peristaltic Pump and YSI 556 #

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~11 ft
2"=0.62 Lpf 4" =2.46 Lpf 6" =5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul. Vol.[ Purge Rate Water Temp. Specific Dissalved pH Eh Turbidity Comments
(galor L) | fgpmor L@-l) Level (ft) | (CorF) [Conductance| Oxygen ORP (NTU)
(USfcm) {mg/L) (mv)
BHO pd 0, & -~ ~ -7 - ~ |1 - clear drocliwrs
pAS | 25 | 790 [1%.3 17:18 0138 16,13 | 18LS] 6,99 | t,uind ol Yl
SO | 5.0 290 3.0 | TS 0.32 | 935 [185.8 |43
RS5 | 1.5 3403 | e [b.2g 433 |1010]3.3%
400 |(6:0 240 130 | 314|025 |%4] Na4.3 | 2.}
408 [12.5 F0012.9 | 723 |o.zd |g.bF |20 9% B
a0 [5.p Va0 1129 (116 006 | abb l1el3 130 |1l WAR €Y
Total Gallons Purged: 2.9 ”f Total Casing Volumes Removed: 3. lo
Ending Water Level (ft TOC): i’l ! al Ending Total Depth (ft TOC): 15.84
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservatior Appearance Remarks
Color | Saimant
qi6 | HPDE 1|none HNO3 2leov | wone |Total Metals - As, Pb
500mL Amber glass 2[none neng cPAHs
1L Amber alass 2|none nene PCBs
aLa 500mlL Amber glass 2|none none TPH- DX {wisilica gel cleanup}
500mL Amber glass 2|none none M Ad Bis{2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Disposal of Discharged Water:

Decon Equipment: Alconox, Di

stilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

SATerminal S\Phase I GCMP GW Sampling Forms {Blank)
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CMPH~ pqoHoL

GROUNDWATER SAMPLING RECORD

Project Name: SOUTHWEST HARBOR PROJECT - Phase [l GCWMP
Date: 6“”{)1" roc4
Developed by: DER/AT

Measuring Point of Wel TOC
Screened Interval {ft. TOC) 7.0-17.0
Filter Pack Interval {ft. TOC) 5.0-17.5

WELL NUMBER: CMP-4 Page: 1 of 1
Project Number: 030064

Starfing Water Level (t TOCY: 0. 3 4

Casing Stickup {ft): -0.32

Total Depth {ft TOC): i7

Casing Diameter {inche: 2

Casing Volums é- éé (ftWater)x __ {5, Jé {Lpfu)(gpfi =__ 06 (L¥{gal)

Casing volumes: 2" =0.16 gpf 4'=0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): ~12 ft
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul Vol| Purge Rate Water Temp. Specific Dissolved nH Eh Turbidity Comments
{galorL) | (gpmor Lpm} [ Level {ft} | (CorF) |Conductance| Oxygen ORP (NTL)
{uSicm) {mg/L} {mv)
YA < vy 5 -~ ~ i ~ ~ <l clear disehavan
R0 | 25 .41 126 | 617 o045 16,03 (1032 [ 152 bovud o0y ¥s1”
brg | §.0 .40 12.F | 18 093 |b.66 |IS1H]].i8
BHo | 1§ ey | 12.F] 6l Lo | 543 [36.2 |0.86
RYS | o 093 | 0, 6] 61F | 083 {619 [Sl.1 |83
970 L5 fodd [ 26 | i | &3 |Gi2e (WL (8,086 | WV
p5¢ | LD W 1843 112k [ 11 |03 Jead (1623 083 |bornd o) vai
Total Gallons Purged: %94 Total Casing Volumes Removed: E) o 11
Ending Water Level (g TOC): 0.4 3 Ending Total Depth {ft TOC): 17.0
SAMPLE INVENTOQRY
Time Volume Bottle Type Quantity Filtration |Preservations Appearance Remarks
%’5 g 1L HPDE 1|none HNC3 tleay | jpowe_|Total Metals - As, Pb
] 500mL Amber glass 2[none nene ‘ cPAHs
ik Amber glass 2|none none PCBs
500mL Amber glass 2Inone nene TPH- X {w/silica gel cleanup)
N 500mL Amber glass 2|none none hd W |Bis(2-sthyl hexyl) phthalate
METHODS

Sampling Equipment and IDs: Peristaltic Pump and YS| 556 #

Purging Equipment: Peristaltic Pump wf dedicated tubing

Disposal of Discharged Water:

Decon Eguipment:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

ObservationsfComments:

S:\Terminal S\Phase || GCMP GW Sampling Forms {Blank}
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GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP-5 Page: 1 of 1
Project Name: SOUTHWEST HARBOR PROJECT - Phase | GCWMP Project Number: 080064
Date: A /)] 2otn Starting Water Level (- TOC): & , 4/ &
i | e
Developed bf: DERIAT Casing Stickup (ft); -0.27
Measuring Point of Wel TOC Total Depth {ft TOC): 15.1
Screened Interval (ft. TOC) 5.5-15.5 Casing Diameter {inche: 2
|Filter Pack Interval (it. TOC}) 3.0-19.0
Casing Volume !2' ,&2— (ft Water) x _m@_'i(ﬁpfv)(gpﬂ = f A (LY gatl)
Casing volumes: 2"=0.16 gpf 4" = Q.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~10.5ft
"= (.62 Lpf 4" =246 Lpf 6" = 5.56 bpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Raje Waler Temp. Specific Dissolved pH Eh Turbidity Comments
(galordL) | {(gpm or fpmp| Level (ff) | (CorF} | Conductance| Oxygen ORP (NTU)
(USlem} {mg/L) {mv)
I.Lt",{ / 0&5 8"-{6 / / -~ / ‘../' / G-LC“V” o’[Sz/fr\awu‘L
260 | 2.5 M, 833 | Vo | 46T [ ool 622 12300 | 0.3 | dvend whter a1/
1159 | 6.0 0. .76 [T} 480 o3 bz |s3 8] MY
oo | 7.0 0 Y 8,75 | 1. U | g2 6.92 | 6:22 | 254.3| 2.4]
1307 | 9.0 1 835 | ILZ | Yde | p.y} | 646 [272.9] 885
12 | e Bys | WL | 490 [ 033 bz [258.3 | Y 57
By {130 V. lbpe Lt | Y60 10,32 16068 12576 140 [hudud wfs ¥
Total Gallons Purged: 2. 47 Total Casing Volumes Removed: P lf
Ending Water Level {ft TOC): S5 Ending Total Depth {ft TOC): 15.1
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservatiors Appearance Remarks
Turbidity &
Color Sediment
“—, L? 1L HPDE 1{none HNOG3 cleay | Wowe |Total Metals - As, Pb
1 500mL Amber glass 2|none none i l cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2|none nons TPH- DX (wisilica gel cleanup)
L
500mL Amber glass 2[none nong il Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and YS! 556 # _
Purging Equipment: Peristaltic Pump w/f dedicated tubing Decoen Equipment: Alconox, Distilled Water
Disposal of Discharged Waler: Slored in 1,000 gallon temporary onsite storage tank
Observalions/Comments:

SATerminal S\Phase Il GCMP Gy Sampling Forms (Blank)
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\Aspectcongumng
CMPIS - 6d06d02

GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP-15 Page: 1 of 1
Project Name: SOUTHWEST HARBOR PROJECT - Phase | GCWMP Project Number: 0800684
Date; Y ‘/ Z/ Zooqg Starting Water Level {ft TOC): ¢, 4 |
Developed by: DER/AT Casing Stickup {ft); 029 =
Measuring Point of Wel TOC Total Depth (it TOG): 17.05
Screened Interval (it. TOC) 7.0-17.0 Casing Diameter (inche: 2
Filter Pack Interval {ft. TOC) 4.0-17.4
Casing Volume _7.14  (twateyx_0 {6 (Lpfuxgpn=__1 .44 (L)tgal)
Casing volumes: 2"=0.16 gpf 4" =0.65 gpf 8" = 1.47 gpf Sample Intake Depth (ft TOC): ~12 ft
2"=0.52 Lpf 4" =246 Lpf 6" =5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galor L) | {gpmor }| Level (ft) | (CorF) {Conductance| Oxygen ORP {NTU}
(uS/cm) {mgiL) {mv)
, T - 2 - — T p
A4S - 65 |7 S / A e R PR N e
hso | 2.4 i0.0213.8 | F340] 014 [(,52 (20990 97 | tuibd_ hy Y4
1055 | . 0 10.0313.6 | 7049 [0.15 [0S [2I0-0]) |9
Hoo |n. € (B3 134 [72495 019 6,31 [2eeb|0:96
S |, 0 .69 1124 [419b o 1% |&20 (267,72 [0.99
pip [1h T (o043 [Toh | ol b2 19035 [10Y
ue [Gp | N lad|m? 1099 [ oo [664 [1982] 0,73 [ dend ofo ¥si
Total Gallons Purged: 3.9 Ui Total Casing Volumes Remaved: 3, ‘_—[ ‘§_
[Ending Water Level {ft TOC): 1904 Ending Total Depth {ft TOC): 17.05
SAMPLE INVENTORY
Time Volume Boltle Type Quantity Filtration  |Preservation| Appearance Remarks
Turbidity &
Color i gledtfr;:nl
Ihm HPDE 1{none HNO3 élewy ! ppwa |Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2|none nang cPAHs
1L Amber glass 2|none none PCBs
500mL Amber glass 2|none none TPH- DX (wisilica gel cleanup)
V 500mL Amber glass 2|none none N/ i Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and YS| 556 # .
Purging Equipment: Peristaltic Pump wf dedicated tubing Decon Equipment: Alconox, Distilled Water . g
Disposal of Discharged Water: Stored in 1,080 gallon temporary onsite storage tank : i ‘
Observations/Comments: '

S:ATeminal 5\Phasa Il GCMP GW Sampling Forms (Blank)
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CMP I}~ 069033

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-17

Page: 1 of 1

Project Number: 080064

Project Name; SOUTHWEST HARBOR PROJECT - Phase || GCWMP

Date:

21304

Developed by: DER/AT

Measuring Point of Wel
Screened Interval (ft. TOC)
Filter Pack Interval {ft. TOC)

Casing Volume __ 1:1& iwatenx . 1.4 wofaen = LM Utean

TOC

6.0-16.0

4.0-16.5

Starting Water Level (ft TOC): C] ¢ 09'
Casing Stickup (ft): -0.17

| Totat Depth (ft TOGC): 16.21
Casing Diameter {inche: 2

Sampling Equipment and IDs;
FPurging Equipment:
Disposal of Discharged Water:

Observations/Comments:

Dedicated QED Well Wizard Bladder Pump and YSI 556 #

Casing volumes: 2" =0.16 gpf 4" = .65 gpf 8" = 1.47 gpf Sample Intake Depth {ft TOC): 14 ft
2" =0.62 Lpf 4" =2.46 Lpf 6" =5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.j Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Camments
(galor L) | {gpm or l@) Level {ft} | (CorF) | Conductance| Oxygen ORP (NTL)
(pS/icm) (mg/L) (mv) .
i (s -~ 2.5 i ~ - - - ~ - Aear  ofrcelnuveny
iy2e | Vas 068 [ 124 | 663 0,80 | 6:0% [2ZBHL] 3% | 8l clovidy
1 25] 2 50 908 [ 124 | 660 [0 [6.09]ze4 11 | turvnd after Ysi
1430 | 5,25 08 |any | 679 | &4 | 6.03 | 28L6] 5,48 ;
43¢ | 7,00 108 (123 [ 6B | o049 [box 2808 |31
146 | 9,35 geod |23 | 638|024 |aod [794,5 |68
U4y | tess 106 1123 679 oMt |64 [27.0 |bof |
Mseln 25| 4/ 408 123 78 03 | 6os |2983 [Zeo | dobd oo M5
Total Gallons Purged: 3.2 Tatal Casing Volumes Removed: .61
Ending Water Level (ft TOC): ‘1 i 08 Ending Total Depth {ft TOC): 18.21
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration jPreservation Appearance Remarks
14<o 1L HPDE T{none HNQ3 Total Metals - As, Pb
500mL Amber glass 2|nona none cPAHs
1L Amber glass 2|none none PCBs
500mL Amber glass 2[none none TPH- DX (wfsilica gel cleanup)
) |500mL Amber glass 2|none none Bis(2-sthyl hexyl) phthalate
N/ 40mL VOA vial 3[none HCI Chlorinated Ethanes and Ethenes (CEEs)
METHODS

Dedicated QED Well Wizard Bladder Pump

Decan Equipment:

Alconox, D

istilled Water

Stored in 1,000 gallon temporary cnsite storage fank

S:ATerminal $Phase | GCMP GW Sampfing Forms (Blani)
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sarth+water —
FMIOS - 090321 avdk  FMIOS- 090337 D
GROUNDWATER SAMPLING RECORD WELL NUMBER: FM-105 Page: 1 of 1
Project Name; SOUTHWEST HARBOR PROJECT - Phase I| GCWMP Project Number: 080054
Date: Starting Water Level (t TOC): [, F-6
Developed by: DER/AT Casing Stickup {ft): -0.2
Measuring Point of Wel TOC Total Depth (ft TOC): 18
Screened Interval {ft. TOC) 7.0-17.0 Casing Diameter {inche: 2
Filter Pack Interval {ft. TOC) 6.0-17.5
Casing Volume __T. 4 _(twateyx __0.16  (ptvigpf)=_ [ 1T (L)(gal)
Casing volumes: 2'=0.16 gpf 4" =0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): 15 ft
2" = 0.62 Lpf 4" =246 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rale Water Temp. Specific Dissolved pH Eh Turbidity Comments
{galorL) | (gpmorfpp) | Level (ft) | {CorF) | Conductance] Oxygen ORP {NTU)
{uSlcm) (mgfL) {mv)
os | ~ o35 |~ | 1 — | — 1 71— 1.7 lcleer descisg e
go | 1+3% 1280111, | 519 | [, 90 [6.31]73.812.¢8 boibd fuv Y5
Mes | 3.50 PO | 513 | 1.3 | 32650 (1.3%
Wzo | 5,28 to.golillb | 661 | 1126 |bi30 | 4qud]j.02
LA e BT 10,82 il | Y94 o2 (€30 |3L,F |60.74
li3e | 8,35 B |ilb | 4p6 |13 626 | 93.2|0,63
U3y | ie;% 16,81 | ILE | Y80 0,99 |6.23 75,4 |20 | V¥V
{42 [ 1225 | o 8L L1151 YTHe [ 0,96 16,26 1743 (853 | hibgl peloe Y51

\

Total Galions Purged: 1 27 ' Tolal Casing Volumes Removad: Z, Bo
Ending Water Level (ft TOC): [a,6i Ending Total Depth (ft TOC): 18
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
) S . Turbidily &
“!‘.ta &’f 9‘*“‘1"“ ] FMIOS- D‘! 0?)_% I Color Sediment
N4 1L fer A 2|none HNO3 Lloas | nowe |Total Metats - As, Pb
500mL Amber glass 4[none nene i cPAHs
1L Amber glass 4[none nene PCBs
500mL Amber glass 4{none nene TPH- BX {wisilica gel cleanup)
500mL Amber glass 4| none none Bis(2-ethyl hexyl) phthalate
\V 40mL VOA vial 6|none HCI b h Chlorinated Ethanes and Ethenes (CEEs}
METHODS
Samipling Equipment and IDs: Dedicated QED Well Wizard Bladder Pump and YS| 556 #
Purging Equipment: Dedicated QED Well Wizard Bladder Pump Deccon Equipment: Alconox, Distilled Water
Disposal of Discharged Water: Stored in 1,000 galloh temperary onsite storage tank
Observations/Comments:

Second sel of bottles collected for duplicate sample A,w.‘f Cﬁl[ﬂo“ul G)/ M ”‘-{S‘

STerminal 5\Phase I GCMP GW Sampling Forms (Blank}
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MW26K - 09090y

aMJ -a!u'[,‘lt,cutlé‘_

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-26R

Page: 1 of 1

Date: o/ 1/7 3699

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP

Developed by: DFR/AT

Project Number: 080064

Measuring Point of Wel

Screened Interval (ft. TOC)

Filter Pack Interval {jt. TOC)

Casing Volume _“7 .31 (ftWateryx _& [ 4

{Lofegpf)=_ | {8  (L)gal)

Stariing Water Level (RTOC): 7] fv(~
Casing Stickup (ft): -0.32
TOC Total Depth {ft TOC): 17.05
5.5-16.5 Casing Diameter (inche: 2
4.0-17.0

Sampling Equipment and 1Ds:

Peristaltic Pump and YS1 556 #

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Samale Intake Bepth (ft TOC): ~ 11.5ft
2" = 0.62 Lpf 4" =246 Lpf 6"=15.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galor L) | (gpmor Lpm) | Level (ft) | {CorF) | Conductance| Oxygen ORP {NTU}
(1S/cm) {mgiL} {mv) ;
qfd /‘ O,( // % / / —~ CLe,ﬂv’ affSCf'\c«rv)_L_
ye¢ | 1T 166 1124 [15€6 [ 042 [6,59]7492.7 230 | tosbd alder Y51
1600 5,0 Wb {126 |99 {034 [6.56 |223.2(2,22
Lipos [T 9, bb 112,49 11304 | 026|647 (235.8]6.92
loio | 16.0 6t J1ILY 112858 0,25 |6.42 (2294 | (129
wis 2. 466 N2, U212 o, 20 |69 12223 | Liste .l
ozo |15.0 N2 e vy 11198 |02 [6:4% |26 0,43 [destid vl Y5
Total Gallons Purged: .94 Total Casing Volumes Removed: 3.3 Lf
Ending Water Level (ft TOC): 1.6 Ending Total Depth {ft TOC): 17.05
SAMPLE INVENTOQRY
Time Volume Bottle Type Quantity Filtrafion |Preservation Appearance Remarks
Color | Sedment
(622 liL HPDE 2[nane HNO3 C/[as,{ o | Total Metals - As, Pb, Sb, Cr, Cu, Ni
I 500mL Amber glass 4inone none cPAHs
{ 1L Amber glass 4]none none PCBs
\ 500mL Amber glass 4|none none TPH- DX (w/silica gel cleanup)
N/ lsoom.  |amber glass alnone nane A V' | pis(2-slhyl hexyl) phihalate
JpLs | — > duwu.a.inﬂ.
Mw 20 f2 - OGOL0ID
METHODS

Purging Equipment:
Disposal of Discharged Water:

Peristaltic Pump wf dedicated tubing

Decon Equipment:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

Second set of bottles collecied for duplicate sample

at 2.8

SATeminal 5\Phase || GCMP GW Sampling Forms {Blank)
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MW 36— 0 U

oz

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-36, Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP

Preject Number: 080064

Date: of 2 [ 2 54
Developed kgy: DERJAT
Measuring Point of Wel
Screened Interval (ft. TOC)

TOC

58.0-73.0

Starfing Water Level (RTOC): 9, Nk
Casing Stickup (ft); -0.23
Total Depth (ft TOC): 73
Casing Biameter (inche: 2

Filter Pack Intervai {ft. TOC) 55.0-71.0

Gasing Volume _©3.9Y  (ftwaten)x_ 00§ (Lpvigpti=_ (0:23  (Lygal)

Sampling Equipment and |Ds: Peristaltic Pump and YSI 556 #

Casing volumes: 2" =0.16 gpf 4" =0.65 gpf §" = 1.47 gpf Sample Intake Depth (ft TOC). ~ 65.5 7t
2"=0.82 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissclived pH Eh Turbidity Comments
(gal of. (gpm or@n) Level {ft) | (CorF) |Conductance| Oxygen ORP {NTU)
(WSicm) (mgiL) {mv}
145 ~ oS yd e pd pd o )l —~ clewr discliorog
550 [ 2.5 ' 401 Jiz.s |3657F (029 6,42 2106 0,98 |ivibd  oler ¥s19
955 |5. 0 9% lizib [3689 (518 |pS0 |2123 [1.63 1
ooa |75 6,13 [iz.c (3727 [oar {686 22621092 \
L1665 | (6.0 [ 143 [125 2733 |euz leds 17043 o, 95 |
1616 [12.5 Vo403 [12.4 13733 [oaz (648 [218.3]0.92 A%
Loy |4%.0 N lady ey [3934 eet) (6,48 (2109 (089 | bosid e Y5
Total Gallons Purged: 3.4 l’l Total Casing Yolumes Removed: &y 3 &
Ending Water Level (ft TOC): 9:13 Ending Total Depth {ft TOC): 73
SAMPLE INVENTORY
Time Volume Botitle Type Quantity Filtration [Preservation Appearance Remarks
Color | ‘Sediment
[oVS L HPBE i|none HNO3 Moy 1o wl- |Tofal Metais - As, Pb, Sh, Cr, Cu, Ni
i 500mL Amber glass 2|none none cPAHs
1L Amber glass 2|none none PCBs
500mL Amber glass 2|none noneg P TPH- DX (wisilica gel cleanup)
\/ 500mL Amber glass 2[none nong ¥ / Bis{2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristaitic Pump wf dedicated tubing

Disposal of Discharged Water: Stored in 1,000 gallon femparary onsit

Decon Equipment: Alconox, Distilled Water

& storage tank

Observations/Commenis:

7 SiTerminal 5\Phase Il GCMP GW Sampling Forms (Blank)




sarth+water

\ASDEthonsulting }
MWILS ~ 99033l

GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-125 Page: 1 of 1
Project Name; SOUTHWEST HARBOR PROJECT - Phass Il GCWMP Project Number: 080064
Date: __ 3/ 31/ 2osy Starting Water Level (L TOC). &, 4 O
Developed by: DER/AT Casing Stickup (ft): -1.11
Measuring Polnt of Wel TGC Total Depth ({ft TOC): 13.35
Screened Interval {ft. TOC) 5.0-15.0 Casing Diameter (inche 2
Fitter Pack Interval {ft. TOC) 3.0-15.0
Casing Volume _6 « 94 (ftwater) x_0: [ (Lpfviapf) = _[of] fL)(gal)
Casing volumes: 2" =0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Intake Depth {ft TOC): 13 ft
2" =0.82 Lpf 4" = 2.48 Lpf " =556 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Gomrnents
(galor L) | {gpm or lgi) | Level (ft) | {CorF) |Conductance| Oxygen ORP (NTL)
{pS/em) (mg/l) (mv)

{30 i d: 35 - -~ ~ e i ~ -~ elenr descbiuyn
1315 | 19 i 6,56 [ 114 | 608 | 265 |6.26[1315 1,35 [ 4orbid abey Y57
1320 | 3,50 6:56 {114 | 609 | 244 | &30 [118.T |12 '
1325 | §.25 656 L1 | God | Z:2% ] 6i30 |i55.8]1.00

i33¢ |17, 60 LT0 (WY | 593 205 | 531 1643 [1.o

133 (8,75 .56 (4.3 | 586 | 1.84 | 625 |i162.9 0,68

1340 0.5 6.5 4 | 584 LF3 | &g | 224.310,%9

v .
1345 11228 1 V658 W4 {689 (W4 [6d8 |iod]ed9 [hnd o/, vS

Total Gallens Purged: 3, 22 Total Casing Volumes Removed: 2.98
Ending Water Level (ft TOC): é‘ S_C% Ending Total Depth (ft TOC): 13.35
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  [Preservation Appearance Ramarks
Color | Sement
1398 L HPDE 1|none HNO3 clesw | np~ |Total Metals - As, Pb
1 500mL Amber glass 2|none noneg cPAHs
\ 1L Amber glass 2|none none PCBs
500mL Amber glass 2[none nana ’ TPH- DX {wisilica gel cleanup)
500mL Amber glass 2|none none / ‘ Bis{2-ethyl hexyl) phthalate
V 40mL VOA vial 3[none HC! N ~ Chlorinated Ethanes and Ethenes (CEES)
METHODS
Sampling Equipment and IDs: Dedicated QED Well Wizard Bladder Pump and Y51 556 # ["ﬂ
Purging Equipment: Dedicated QED Well Wizard Bladder Pump Decon Equipment: Alconox, Distilted Water
Disposal of Discharged Water: Stored in 1,000 gallen temporary onsite storage tan!(
Observations/Comments:

SATerminat S Phase Il GCMP GYW Sampling Forms (Blank)



earth+water

\‘Aspect consulting

MwHY —pqoYol

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MwW-44

Page:1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP

Project Number: 080064

Disposal of Discharged Water:

Observations/Comments:

Stored in 1,000 gallon temporary ansité storage tank

Date: q/orf 2009 Starting Water Level ({ TOC:. B, 4 -]
Developed by: DER/AT Casing Stickup (ft); -0.18
Measuring Point of Wel TOC Tofal Depth {ft TOC); 73.9
Screened Interval (ft, TOC) nfa Casing Diameter (inche: 2
Filter Pack Interval {ft. TOC) n/a -
Casing Volume égﬂ | 4 (ftwater)x _ Ov |5 (Lpfvigpfi=__fo. 3j {L)(gal)
Casing volumes: 2"=0.16 gpf 4" =0.85 gpf 6" =1.47 gpf Sample Intzke Depth {ft TOC): ~ 68 ft
2" =0.62 Lpf 4" =246 Lpf B" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comrents
{gal or L} | (gpm or Y| Level (ft) [ {CarF) |[Conductance{ Oxygen ORP (NTU)
"~ {uSicm) {mgiL) {mv)
(6%p0 | < 05 e e - — |~ | N A
1059 | 2.5 645 (240 | 106 [ 7.0%F |7.25 1283 [ 1032 | b o/ Y5
(pi0 | 5.0 82 (U4 | T 644 [743 1206 | 457
Uy |28 B8.92 2% | 48 644 |6.47 |bhH]9. 47
(05P | Jo.o 518 N2y | 4> |78 [67H {1627 |12
ws® 1175 34 1129 [ 14 lqpb ledo [1749 (934 | V
w® 158 g0 L6 | Yw  [125 b4z [1949[7.33 | hevd fo YS!
Total Gallons Purged: 3.9Y Total Casing Volumes Removed: 0,38
1Ending Water Level {ft TOGC): ‘] O] Ending Foial Depth {ft TOC): 73.9
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Fiitration |Preservation Appearance _ Remarks
Furbidity &
Color Sued:rrilr:.nl
HOD | HPDE 1|none HNO3 Clzav | Wome |Total Metals - As, Pb, Sb, Cr, Cu, Ni
i 500mL Amber glass 2|none none | | ¢PAHs
\ 1L Amber glass 2|none none PCBs
\ £ {900mL Amber glass 2|none noneg TPH- DX {wisilica gel cleanup)
vl
N/ 500mL. Amber glass 2|none none N~ Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and |Ds: Peristaltic Pump and YS| 556 # i
Furging Equipment: Peristaltic Pump wf dedicated tubing Decon Equipment: Alconox, Distilled Water

SATerminal 5\Phase Il GCMP GW Sampling Forms (Blank)




earth+water
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MW 308N —o0qoYyo7

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-308N

Page: 1 of 1

Project Name: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP
Date: "” z /L @0

Developed by: DER/AT
Measuring Point of Wel

TOC

Project Number: 080064

Screened Interval (it. TOC)

12.5-17.5

Filter Pack Interval {ft. TOC}

10.0-21.5

Starting Water Level (R TOC): 5,826
Casing Stickup (ft}: -0.29
Total Depth (ft TOC): 17.95
Casing Diameter (inche: 2

Casing Volume _12109  tWatex_o. j&  (Lpfv)gpf)=__[,9.3  (L)(gal)

Sampling Equipment and 1Ds: Peristaltic Pump and YSI 556 #

Casing velumes: 2'=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth {ft TOC): ~15 ft
2" = 0.62 Lpf 4"=246Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidily Comments
{galorL) | (gpm or Lpm} | Level (ft) | (CorF) | Conductance| Oxygen ORP {NTU}
(USfem) (ma/L) (mv)
M0 < | 8% A Bl /s Vs |~ |7
124y | 2.8 03 Ti0e |(1.0 | 2400 0:35 16,74 [180,1 [ 240 |alase parhides presadt
260 | ¥4 (0.5 (1% |12.3 [1%0) [0.0% |0 i%am Sishl dobd ol vy
255 [T & | s.2 8.0 7 2 |13l |00k bSO |56 }]H,i
00 |7,0 300 122 [ 348 |06wb 645 [1362{13.5
1as | 8,5 B30 iz T [j73Y 16,06 6,43 |182.4 )]
Blo 16,0 &32 123 |11 {006 |p42 1404 |8.92 v
s g | W 834 2.3 YNZ 099 545 1883 [8,67 [died o YSI
Total Gailons Purged: 2.28 Total Casing Volumes Removed: i 2o ‘j
Ending Water Level (it TOC): £.3 {{ Ending Total Depth (it TOC): 17.95
SAMPLE INVENTORY
Time Volurne Bottle Type Quantity Filtration  |Preservation Appearance Remarks
|
I%}S\ 1L HPDE 1|none HNO3 Total Melals - As, Pb
500mL Amber glass 2|none nane cPAHs
1L Amber glass 2{none none PCBs
500mL Amber glass 2|none nong TPH- DX {wisilica gel cleanup}
/1 500mlL Amber glass 2[none none Bis{2-ethyl hexyl) phthalate
METHODS

Purging Equipment: Peristallic Pump w/ dedicated iubing

Decon Equipment:

Alconox, Distilled Water

Disposal of Discharged Waler:

Stored in 1,000 gallon temporary onsite storage fank

Observations/Comments:

§:\Terminal 5\Phase H GCMP GW Sampling Forms (Blank)
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MIEETs— MW 3085 — 09090/

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-3085

Page: 1 of 1

Project Name: SQUTHWEST HARBOR PROJECT - Phase Il GCWMP
Date: "‘}Il/’(.ad"

Project Number: 080064

Developed by: DER/AT

Measuring Point of Wel TOC

Screened Interval (ft. TOC) 36.0-40.0

Filter Pack Interval {ft. TOC) 31.0-40.0

Casing Volume 37 %46 (ftWateryx __ Q<] &  (Lpfv)(gpf}=

Starting Water Level (R TOC): &7, 7
Casing Stickup (ft): -0.61
Total Depth (ft TOC): 40.5
Casing Diamaeter (inche: 2

6:SE  (Lgal)

Sampling Equipment and 1Ds:

Peristaltic Pump and YS| 556 #

Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" =1.47 gpf Sample Intake Depth {ft TOC):; ~37.5 {1
2" = 0.62 Lpf 4" =2.46 Lpf 8" =5.56 Lpf
PURGING MEASUREMENTS
Time |[Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Camments
{galorL) | {gpmoripm}{ Level {ft) | (CarF) | Conductance| Oxygen ORP (NTU}
{uS/em) (mg/L) {mv)
MD() d 6'{ 5"77 i i - -~ ~ / Lf(t‘ef JISCMQ/@VL
MoS{2:5 [ 8% g [13) lissy 012 1585 (238211.29 | fured o/ YY)
D [ 4,0 | 0.3 |39 [iI3D [I6kY (209 |FH]239.0]1.o/ 1
i 168 [ ps% |3.25012.4 liSeT (0,08 |T:lh [232.610:%
Y20 [ 1.6 b:25 142.4 (157 [o.0® |9045 [265.5(]s))
(415 | 8.8 6e2S 142,49 11565 | 0,09 | 713 |01231,48
|20 | Lo ® k a2 124 1565 |a09 |23 |208.91sn | towd wh 51
Total Gallons Purged: 2463 Total Gasing Volumes Removed: [2F ﬂ k
Ending Water Level {ft TOGC): &2 3 Ending Total Depth (ft TOGC): 40.5
SAMPLE INVENTORY )
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
: Color Sedimgnt
l‘-], 3o |1L HPDE 1[none HNO3 sy #owg. [Total Metals - As, Pb
500mL Amber glass e 2|nona none ]‘ cPAHs
1L Amber glass RN .n?lne none PCBs
500mL Amber glass 2 .noné-" none TPH- DX (v\;;’lsilica gel cleanup)
N/ 500mL Amber glass 2|ncne nong N Bis(2-ethyl hexyl) phthalate
METHODS

Purging Equipment:
Disposal of Discharged Water:

Observations/Comments:

Peristaltic Pump w/ dedicated tubing

Decon Equipment: Alconcx, Distilled Water

Stored in 1,000 galfon temparary onsife storage tank

SiTerminal 5\Phage [E GCMP GW Sampling Forms (Blank)




Chain of Custody Record & Laboratory Analysis Request

[

AR Assigned Number: Turn-around Requested: Page: of { Analytical Resources, Incorporated
TR ! Analytical Chemists and Consultants
ARI Client Company: Phone: A Date: Ice o , 4611 South 134th Place, Suite 100
Acpeck Concuidine LL T 1eé TBo 93%Fs 3/21/ 200 |Presen? Tukwila, WA 98168
Client Contact: ; 4 No. of ?JN\ Cooler <, U, U.n\ 206-695-6200 206-695-6201 (fax)
Chunp ﬂUGD ,..c.,c..mw Coolers: } L Temps: 1A, &%
Client Project Name: . . >_._m_<mﬁa..mmncmﬂma Notes/Comments
Seothwest Haibol Praieds - Thase 2 GWCEMP Fa N S - 2
Client Project #: , ,mm:._v_ma.\r 3 «M ) f5 Y L& nw.ﬂa. 3 J .
CEOOLH VAVE Rueh FAMY Tief [[533]° o w o (7230 ofw ™
S5tV N 2P §Z 0 ®
: . ) A NLg U ST o~ g O
Sample ID Date Time Matrix | Mo.Gontainers || < <« ~ FARE] _
P ontaj 23 M,-H o X D,.‘l & ..IM nww ~~| o8 WL oD
- R " = ) 7 I
EmPZ - 09033 3i31ic4% | BYHT W i X X X X A
CmPk 049033 | 945 | | 4 X XL XXX
5 i 7 4 o
TMI0T = ca03% | bigo | f |12 [ X | X | XX [ X [ X
’ ¥
MWI2S -646%3 \ paby 12 [ X | Y [ X [ X [ XX
. -y r 1, N \‘ e
LMPiF 0202751 7 s | N V2| X X | X | X | ¥ | X
f . w s 4
FEMIoSH~24023i D | W A W 1 Z A X X | X | X \x\
Comments/Special Instructions Relinquished by A Received by~ ° Relinquished by: Received by:
(Signature) MWP,U._? 2.\‘.\’\! ﬁma:m"cﬁ\\‘wi., Sre— (Signature) {Signature)
_u:_.;mn_ Name: Printed zmﬂo i\ Printed Name: Frinted Name:
VAVD N.cmx ,\ UGN C va 7
Company: Ooanm:v.. _ Company: Company:
Aeped 10 O =
Date & Time:,} - Date w,_._am\ _ -y Date & Time: Date & Time:
Jhw:m_hun_ 1SS0 SR G W= 18

Limits of Liability: ARI will perform all _‘mncmmwmo. services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meefs standards for the Industry. The total liability of AR, its officers, agenis, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR! release AR from any iiability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between AR/ and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratory Analysis mmn:mﬂ

ARI Assigned Number: Turn-around Requested: Page: of Analytical Resources, Incorporated
ST / ! Analytical Chemists and Consultants
b4
ARI Client Company: Phone: ) Date: Ice ) ,.m 4611 South 134th Place, Suite 100
Aspect  fonsulbhine Ll 206 782 137 Y/1] zeoeq|Present? § L5 Tukwila, WA 98168
Client Contact: 3 No. of ~~~  Cooler 206-695-6200 206-695-6201 (iax)
L p Loodhve Goolers: 2 Tempsifgie 52,14
Client Préject Name: U . 3 Analysig Reguested Notes/Comments
Soctinwest  tlavies ﬁa;mc.ﬂw - Vhue 2 ONC MY Z8 |23 N :
Client Project #: mm:ﬁ_ma ..m wﬂa ol § 0w " m - % J W ~
c ooy VAP Zvehn /amy TicE 33559412 B lady) v e 3
MB&MBb-mm,,m? Sl &+~ & 9
. : , 2=l 9 ~SREl S N Y
Sample ID Date Time Matrix No. Containers |m. R e o | B ~ |34 5| | . &
£ |E2E|V B [zAY |2 N B
¥ . - ~
CmP 3-0q M0l | dpfuea] 416 | w i | x X | x| X | X
P P
MW 2R - o4 nHo / oo W 1 X X X | X X
MW Z2EK-ocdctolD (6235 W J had X X X X
; & -
MW YUY - 6904 6 oo | W ! X | X [ X | XX
. Z ez [\ . - et
5- 9090 | Liss | w P X B x | X | > b M o A b o
§ . o N \\ . .\.\ \\ K N \\ N 7/
FNEZe85-na0tp ) /\ i 3o v m A A X A
i B -~
4
ODBB@DHM\WUQO_W_ Instructions Relinquished by: \ Hmom_c_ma by: | Relinquished by: Received by:
{Signature) Q\f}_ p L\./ Am_mhmﬁ@\wr\s\e}. u.«ﬁ.?, & {Signature) {Signature)
Printed Name: f _u_._:_mx&.,zm:._m i .J : Printed Name: Printed Name:
U\y WV Q _NC L, M; r& 2
Company: Onm_mma.._ . & Company: Company:
wVﬂ,\Uf\ﬁr./x ﬂ\\ﬁ.\p T/ L
Date & Timed Datg & Time: Cate & Tima: Date & Time:
ru M\ Lo .,
Neq 1sdo |l sy,

" Limits of Liability: ARI will perform all requested services in accordance with m.oha_azmum 32_‘6&969\ following AR Standard Operating Procedures and the ARI Quality Assurance Program. This program
mests standards for the industry. The lfotal liability of AR, its officers, agents, employees, or successors, arising out of or In connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR relaase AR from any liability in excess ihereof, not withstanding any provision to the contrary in any contract, purchase order or co-

signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded ne sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichaver Is longer, unless alternate

retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratory Analysis mmncomﬁ

AR Agsigned Number: Turn-around Requested: Page of Analytical Resources, Incorporated
>STD w \ Analytical Chemists and Consultants
ARI Client Gormnpany: Phone: Date: lce 4611 South 134th Place, Suite 100
A<pect Consu ,jsﬁ Ll 20L 186 423F0 yiz]z6pn | Present? Tukwila, WA 98168
Cliert Contact; No. of — Cooler 206-695-6200 206-695-6201 (fax)
.H\.S;v (s thm e Coolers = Temps:
Client Projéct Name: ) EN Analysi@Requested Notes/Camments
Southwest Barbsi Praxeed ~ Phase 2 GNEMP mo—rw e | £ — 3
Client Project #: mmuwv_ma jmww_\u! £ S R 3 .w
080064 VAuip RubH JAWY TicE 227358y 191 y ary
e Ao a|lTd [Eg-2? (o
[0 - A i~ A sy —
Sample ID Date Time Matrix No. Containers IWM .MNJ £2 m...,.l m ~ M .m.._..m ﬂLlw RV Y O
cSfdafv® Foay[anw [& X
7
i 4 o N,
CrPY - o 0002 |4izi 0 | BSS | wakl | 9 X X I XIXTX
1 I
MWBL- oacHo2 Lol W_ 4 X I X | x| X | X
—_— i
LMP(5- 690402 F11S | 9 XX | XX X
.‘ W 7 _ . p
MW3oAN ooz | YV iz YV | G | X ¥ | X Ix | X

A

iEeE o0

Ul 100n

YO0

Comments/Special Instructions mm_m:n__.__m:mn w\J ‘M Received by: Ewﬁw/\ Relinquished by: Received by:
(Signature) , \M..l m. [ {Signature) 19 _;Caﬁg (Signature) (Signature)
Printed Name: Printed z \/ / Printed Name: Printed Name:
DA D m,EL Wi Ay luwabin
any: 0o3nm_.a. p Y Cempany: Company:
[}
w@?&n LLc N_; ﬂ
Date & Time: Date & ._!Bm Date & Time: Datz & Time:

Limits-of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meests ﬂm:&m&m for the industry.  The total liability of AR, iis officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said seFvices. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any confract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate

retention schedules have been establis

hed by work-order or contract.




earth+water
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C v

e o

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-1

Page: 1 of 1

Project Name SpUIHWEST HARBOR PROJECT - Phase || GCWMP
Date: (ih

Developed by. DFR/AT

Measuring Peint of We TOC

Screened Interval {ft. TOC) 7.0-17.0

Filter Pack Interval {ft. TOC) 5.0-19.0

Casing Volume % ji C.) {ft Water) x 0 Ay <z

Project Number; 080064

Starting Water Level (ft TOC): | 2.1 D

Casing Stickup (ft): -0.29
Total Depth (it TOC): 16.85
Casing Diameter {inche 2

(Lofgph =_2 = %2 (Lytgal)

Sampling Equipment and IDs;

Peristaltic Pump and YSI 556 ¢ \ 1<

Casing volumes: 2" = 0.16 gpf 4" = 0.65 gpf 6" =1.47 gpf Sample Iniake Depth (ft TOC): ~12 ft
2"=0.62 Lpf 4" =2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul Vol| Purge Rate Waier Temp. Specific Dissolved pH Eh Turbidity Comments
{gal or L) (gprn orLpm) | Level (ff) | (CorF} |Conductance| Oxygen ORP (NTU)
v L -pr (pSfcm) {mg/l.) (mv)
oc1q] o 36 D [Izan] ~ - RN b M
YN FEE L NEBtmel | 5306 1 Pl D AT A R
{}{jjf, : ’%1 ;?ng 6?.; IR )n" N _qu o
DD N 1240 11205 S Jo-RkZ2lpaa) e | 42 -
AN VIR N A Dol | P o
Tolal Gallons Purged: L].6 Lol y e, Total Casing Volumes Removed: l. “q {p
Ending Water Level (ft TOC): / .'f’ 5] ; Ending Total Depth (it TOC}: 16.85
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks

L7 HPDE 1|none HNos | glpouy | e on0 [Total Metals - As. Pb

500mL Amber glass . 2|none none i .’ cPAHs

1L Amber glass 2]none none ; PCBs

500mL Amber glass 2fnone none : TPH- DX

\ 500mL Amber glass 2jnone nong / W Bis(2-ethyl hexyl) phthalate

METHODS

Purging Equipment: Peristaltic Pump w/ dedicated tubing

Disposal of Discharged Water:;

Decen Equiprnent:

Alconox, Distilled Water

Stored in 1,000 gallon temporary ansite storage tank

Observafions/Comments:

PAPOS Terminal 5 - Phase INDala\Field Dala\?008FalPhase || GCMP GW Sampling Forms (Blank)
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ey - DL
GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP-2 Page: 1 of 1
Project Name: SOUTHWEST HARBOR PROJECT - Phase | GCWMP Project Number: 080064
Date: 9/ 2‘ Starting Water Level (ft TOC): 1 Z.G0"
Developed by. DFRIAT Casing Stickup (ft): -0.29
Measuring Point of We T0C | Totat Depth (ft TOG): 17.3
Screened [nterval (ft. TOC} 7.0-17.0 Casing Diameter (Inche 2
Filter Pack Interval {ft. TOC) 5.0-18.0
Casing Volume _ -7} (ftwateryx_0 .0 2. (Lpiigeh = _£:2-"\_ (Ligal)
Casing volumes: 2" = 0.16 gpf 4" = .65 gpf 6" =1.47 gpf Sample Intake Depth {ft TOC): ~12 ft
2" =0.62 Lpf "= 246 Lpf 6" = 5.56 Lpi
PURGING MEASUREMENTS
Time |[Cumul, Vol| Purge Rate Walter Temp. Specific Dissolved pH Eh Turbidity Comrments
{gal orlQ {gom orLpm) | Level (ft) | (orF) | Conductance| Oxygen ORP {NTU)
yn Lo {uSicm) {mg/L} (mv)
G2 | O gD [1Zpo| — T — - — NTO T g2t
08Slpy | UMY | HeD 1259 [IL.7% | &% | 26 2 19041087 |avm ot lad readiiin
006017 .22 | He® 1262 2% lbhk2.| ,27 (222 iga2|04Y
oozt .22 | HEO 19359l '] lwhd| 24 [E1H2 T3
Total Gallons Purged: ~ Y, 6 Lt T Total Casing Volumes Removed: [ O—lq
Ending Water Level (ft TOC): 12 C-)O} Ending Total Depth (ft TOC): 17.3
SANPLE INVENTORY
Time Volume Botile Type Quantity Fittration  |Preservation Appearance Remarks
Turbidity &
Color | segimant
0405 |1 HPDE 1jnone HNO3 ey |nee e |Total Metals - As, Pb
500mL Amber glass 2|none none '; cPAHs
1L Amber glass 2{none none PCBs
500mL Amber glass 2{none nons TPH- DX
v 500mL Amber glass 2|none none > - Bis{2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and 1Ds: Peristalic Pump and YSI 556 # | 2.0
Purging Equipment: Peristaliic Pump w/ dedicated tubing Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water;

Observattons/Comments:

Stored in 1,000 gallon temporary onsite storage tank

PAPOS Termingl § - Phase IhData\Field Datat2008Fall\Phase Il GCMP GW Sampling Forms (Blank)
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GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-3 Page:1 of 1

Project Ng’m7:9‘$?gTHWEST HARBOR PROJECT - Phase 1| GCWMP
sjeA

Date:

Developed by: DFR/AT

Measuring Point of We TOC

Screened Interval (R. TOC) 6.0-16.0
Filter Pack Interval (ff. TOC) 4.0-17.5

Project Number: 080064
Starting Water Level (R TOC):  F 5

Casing Stickup (ft): -0.37
Total Depth (ft TOC): 15.84
Casing Diameter (inche 2

Casing Volume g ‘?)G\ (ft Water) x DQ!’ ({Lpfv){gpf) = L 6? {L){gal)

Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~11 ft
2" = 0.62 Lpf 4" =246 Lpf 6" =556 Lpf
PURGING MEASUREMENTS
Time [Cumul Vol.| Purge Rate Woater Temp. Specific Dissolved pH Eh Turbidity Comments
(galorl) | (gpmorLpm) | Level{ft) | (CorF) | Conductance{ Oxygen ORP {NTU}
wal re e {uSfem) |~ (mgi) (mv)
OE S O L!D{:‘\: wl | EH 5 - - ! - — | NYD lepn A9 1
sty oo | el 46| kes oz (992 [1lbq (122 | svie e (onn
1l el e R R R EE R M I ) '
O 2o [ Mol [F.4 | me (DU el [y d] 6%
Total Gallons Purged: if L e i Total Casing Volumes Removed: 0 ' 8q
Ending Waler Level (ft TOC): g' ! /(; Enging Total Depth (ft TOC): 15.84
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Color | Sadiment

Oﬂl 00 1L HFDE 1|nane HNO3 [ AL fon Totat Metals - As, Pb

500ml Amber glass 2|none none . cPAHs

L Amber glass 2|nonea none ; PCBs

500mL Amber glass Z2|none nane ‘ TPH- DX (w/silica gel cleanup)

Y | sa0mL Amber glass 2|none none "‘;.[ i Bis(2-ethyl hexyl} phthalate

METHODS
Sampling Equipment and IDs:

Peristattic Pump and YSI 556 # 11.0)

Purging Equipment:

Peristallic Pump wf dedicated tubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Disfilled Water

Siored in 1,000 gallon temporary onsite slorage tank

Observations/Comments:

P:POS Terminal § - Phase IhDataiField Data\2008FalhPhase Il GCMP GW Sampling Forms {Blank}




earth+water

\‘Aspethonsulting

Cyyvvy CAarmot

GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-4

Page:1 of 1

pate: 3 /% [on

Project Mame: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP

Project Number: 080064

Starting Water Level (it TOC):_ |1.0]

Developed f)y: DFR/AT Casing Stickup (ft): -0.32

Measuring Point of We TOC Total Depth (f TOG): 17

Screened Interval (ft. TOC) 7.0-17.0 Casing Diameter {inche 2

Filter Pack Interval (ft. TOC) 5.0-17.5

C,‘ -
CasingVoume 5 A wwaenx 007 womigon=_% 31 gan
Casing volumes: 2"=0.16 gpf 4" = ().65 gpf 8" = 1.47 gpf Sample Intake Depth (it TOC): ~12 t
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul. Vel| Purge Rate Water Temp. Speciiic Dissolved pH Eh Turbidity Comments
{galor L} | (@apmorLpm) | Level {ff) | (CorF} [Conductance| Oxygen ORP (NTU)
(uS/cm) {mg/L} (mv)

0[”3{ { i) HOD H O, o T - > s b V) oty e P
9 Vo0 [ HoD LOob 2! | 422 | 0.7.9 |2.771%8.2 | 9%

0% [2ueg e 1105 23| 375 [0.2 1[S00 ]9 [ 2.63
097 [ e | e [t [Mp5] 231 (0.5 9.5 22 1[2a56

Total Gallons Purged:

~ ] ey e

Total Casing Volumes Removed:

1.0%

Purging Equipment:

Sampling Equipn:lent and IDs:

|Disposat of Discharged Water:

Observations/fComments:

Peristaltic Pump and YS1556 # |7 O

Ending Water Levei (ft TOC): { l —06 Ending Total Depth (ft TOC): 17.0
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Fiitration |Praservation Appearance Remarks
Coor | Loy
D50 L HPDE 1|none HNO3 rogl | oTr. [Total Metals - As, Pb
500mL Amber glass 2|none none cPAHs
1L Amber glass 2]none none ? PCBs
500mL Amber glass 2[none none i TPH- DX (wisilica gel cleanup)
- 500mL Amber glass 2|none none i v Bis(2-athy! hexyi) phthalate
METHODS

Peristaltic Pump w/ dedicated tubing

Stored in 1,000 gallon temporary onsite storage tank

Decon Equipment:

Alconox, Distilled Waler

PAPOS Teminal 5 - Phase [\DataWisld Data\2008Fafi\Phase Il GCMP GW Sampling Forms (Blank)
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GROUNDWATER SAMPLING RECORD WELL NUMBER: CMP-5 Page: 1 of 1
Project Na_r_n,e: SQUTHWEST HARBOR PROJECT - Phase || GCWMP Project Number: 080064
Date: _ “'/7 % Starting Water Level (R TOC): ./ 2
|Develeped by: DER/AT Casing Stickup (it): -0.27
Measuring Point of We TOC Total Depth (ft TOC): 15.1
Screened Interval (fi. TOC) 5.5-15.5 Casing Diameter (inche 2
jFilter Pack Interval (ft. TOC) 3.0-19.0
) 7 &
Casing Voume _C1 1% watenx_0- @ onann=_ 2.0 wyigan
Casing volumes: 2"=0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth {ft TOC): ~10.5 fi
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Specific Dissolved pH Eh Turbidity Comments
(galorl} | (gpmorlpm)| Level (ft) | {(CorF) | Conductance| Oxygen ORP (NTU}
: »~m ! Lt (uSfem) (mgiL) (mvy
1229 0 [75% Jion |- |- - , : ~ [T Tavo g
e reno | deD 1032 ({am ] 5o DHE S |-p0.8 |2 0.0
R s oLt 13 27| 502 D e D g |y
VA 375 11030l sY | 50 | 0.4H | .05 -94.2] LA
Total Gallons Purged: ~Y L ('[-'(-\6 Total Casing Volumes Removed: | « 29
1040
Ending Water Level {ft TOC): . E_nding Total Depth (ft TCC): 15.1
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration ~ |Preservation Appearance Remarks
Turbidity & 4 :
Color | gosment
1240 o HPDE 1|none HNO3 (L0000 Vi ey i0 [Total Metals - As, Ph
500mL Amber glass 2|none none ! : cPAHs
L Amber glass 2|none none i PCRs
H
500mlL Amber glass 2[none none : ] TPH- DX (wisilica gel cleanup)
“  |spomL  [Amber glass 2|none none ) 7 |Bis(z-ethyl hexyl) phthalate
METHODS
SR
Sampling Equipment and |Ds: Perigtaltic Pump and YSI 556 # l { b
Purging Equipment: Peristaltic Pump w/ dedicated tubing Decen Equipment; _Alconox, Disfilled Water
Disposal of Discharged Water: Stored in 1,000 gallon temporary onsite storage tank
Observations/Comments:

PAPOS Terminal 5 - Phase IWData\Field Date\2008F alliPhase Il GCMP GW Sampling Ferms {Blank)
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GROUNDWATER SAMPLING

RECORD WELL NUMBER: CMP-15

Page: 1 of 1

Project Name:
Date: 0)

i

g\

THWEST HARBOR PROJECT - Phase | GCWMP

Project Number: 080064

Starting Water Level (- TOC); !53¢

.

Developed by: DFRIAT Casing Stickup (ft): -0.29
Measuring Point of We TOC Total Depth {ft TOC): 17.05
Screened Interval {ft. TOGC) 7.0-17.0 Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) 4.0-17.4 7
Casing Volume (0 q [ (ft Water) x O nl.ﬁ {- (Lpfv)(gpf) = I Z (Z {L)(gai)
Casing volumes: 2" =0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth {ft TOC): ~12 ft
2" =0.62 Lpf 4" = 2.46 Lpf 8" = 5.56 Lpf

PURGING MEASUREMENTS

Time {Cumul. Vol.| FPurge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments

(galorL} | (gpmor Lpm} | Level {ft) | {(CorF} |Conductance| Oxygen ORP (NTU}
(uSicm) (mgiL) {mv)
Wiy [ v 40 [i0-0] - ~ - - - TV e =15
[T YOCD | 34 1022 115.95 1 49 BRI PAreg i o
g (200 | 550 |07 (159, (30w [0.39 [ 260]-M2 [1o0] redi
G221 C0 ] Tad [levdllggr [vaus [0ty [k TS ) 98 ”
Total Gallons Purged: AR R Total Casing Volumes Removed: () . Z,
]

Ending Water Level {fi TOG): } Uedt | Ending Total Depth (ft TOC): 17.05
SAMPLE INVENTORY

Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks

Turbidily &
Colar Sediment
Nnis . HPDE 1|nene HNO3 clens B Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2{none none A cPAHs
1L Amber glass 2[nhone nong PCBs
| 500mL Amber glass 2[nane ncne TPH- DX {wi/silica gel cleanup)
B
7 500mL Amber glass 2jnone none i ~7 Bis{2-ethyl hexyl) phihalate

METHODS

i

)
Peristaltic Pump and YSI 556 # |

Sampling Equipment and 1Ds:
Purging Equipment:

Peristaltic Pump wf dedicated tubing

Decon Equipment: Alconagx, D

istilled Water

Disposal of Discharged Water:

Stored in 1,000 gallon temporary ensite starage tank

Observations/Comments:

PAPQS Terminal § - Phase INDalalField Dala\2008FaliiPhase Il GCMP GW Sampling Forms {Blank)
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GROUNDWATER SAMPLING RECORD

WELL NUMBER: CMP-17 Page:1 of 1

Project Nam

: SOUTHWEST HARBOR PROJECT - Phase Il GCWMP

Project Number; 080064

Date: __ . ?’2 } o9 Starting Water Level (t TOC); €1 250
Developed by: DFR/AT Casing Stickup (ft): -0.17
Measuring Point of We T0C Total Depth (ft TOC): 16.21
Screened Interval (ft. TOC) 6.0-18.0 Casing Diameter {inche 2
Filter Pack Interval {ff. TOC) 4.0-16.5
CasingVolume _(0 A1 siwatenx_© 02 qpmgen=_t1 e @gan
Casing volumes: 2"=0.16 gpf 4= (.65 gpf 6" = 1.47 gpf Sample Intake Depih (ft TOC): 14 ft
2" = 0.62 Lpf _ 4" =246 Lpf 6" =5.56 Lpf

PURGING MEASUREMENTS

Time |Gumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments

(gal orL) | (gpmorLpm} | Level {ft) | (CorF) | Conductance| Oxygen ORP (NTU}
L b btpm {(1'Sfem) {ma/L) (mv)

- T - ; .,
1025 S50 S0 - - - - BITW Ay W97 0
10?29 SO0 959 [13.5%2] 53 | 0870 |95 [ 12928l | Ll oot sudd
i “ Y SN ™ :l t: 6 /*' e '\ 5y ( i ;J ey ] I g}- 3
ingef 500 998 (T4 S7d 0.5 |9E | na gl

T [
Total Gallons Purged: 3 A ( Total Casing Volumes Removed: i O é
LA
Ending Water Level (ft TOC): ' il Ending Total Depth (ft TOC): 16.21
SAMPLE INVENTORY
Time Volume Botile Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
Color | sagiment
oY O 1L HPDE 1{none HNO3 20 o Total Metals - As, Ph
§ 500mL Amber glass 2[none none cPAHs
1L Amber glass 2|nong none 4‘ PCBs
500mL Amber glass 2|none none TPH- DX (wisilica gel cleanup)
h 500mL Amber glass 2{none none Bis(2-athyl hexyl} phthalate
o l40mL VOA vial 3|none HCI ~ b Chlorinated Ethanes and Ethenes {CEEs)
METHODS

Sampling Equipment and IDs: Dedicated QED Well Wizard Bladder Purp and YS! 556 # | 1

Purging Equipment: Dedicated QED Well Wizard Bladder Pump Deacon Eqguipment: _ Alconox, Distilled Water

Disposal of Discharged Water: Stored in 1,000 gallon temporary onsite storage tank

Chservations/Comments:

PAPOS Terminal 5 - Phase [NDataiFiekl Datat2008F allPhase [I GCMP GW Sampling Forms (Blank)
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Casing Volume __ 2. (2"t wwatenx_ 0 -@7. (onigpn =

HAL Wi

LWiHi0s -oa0nne 1 yens oo =
GROUNDWATER SAMPLING RECORD WELL NUMBER: FM-105 Page: 1 of 1
Project Name: Sf)U]HWEST HARBOR PROJECT - Phase I| GCWMP Project Number: 080064
Date; 9, 2/04 Starting Water Level (R TOC): | /. % l»
Developed by; DFR/AT Casing Stickup {ft): -0.2
Measuring Point of We TOC Total Depth (ft TOC): 18
Screened Interval {ft. TOC) 7.0-17.0 Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) 6.0-17.5

Casing volumes: 2" =0.186 gpf 4" = 0.65 gpf 8" = 1.47 gpf Sample Intake Depth (- TOC): 15 it
2" = 0.62 Lpf 4" =2 46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
{gal or L) | (gpmoripm) | Level (ft} | (C orF) | Conductance| Oxygen ORP (NTU)
e na L L] (USfom)y (mg/L) (mv)

ey | O 500 %0 | - — — - - |- [I00) TinggriT
o P60 | 00 AT Ul | Seo o [0 (1955 6.2

Hee |sonn | o0 JHO |t | G |07 (5310 2] Y)Y

iy | Goo |reallual [ a@ [oa7 [o2a] i od] 24
Total Gallons Purged: v C) Liir o Totat Casing Volumes Removed: ‘ 2 ‘
Ending Water Level (ft TOC): f! lr %0‘ Ending Total Depth {ft TOC}): 18
SAMPLE INVENTORY

Time Volume Bottle Type Quantity Filiration [Preservation Appearance Remarks
Color | ‘Saaiment
e HPDE 2|none HNO3 clei, | |Total Metals - As, Pb
. 500mL Amber glass 4|none none ! } cPAHs
[ 1L Amber glass 4|none none “ PCBs
500mL Amber glass 4[{none none TPH- DX (wisilica gel cleanup)
500mL Amber glass 4[none none Bis{2-ethyl hexyl) phthalate
“‘f 40mL VOA vial 6[none HCI ~F A Chiorinated Ethanes and Ethenes (CEEs})
UZD |€ dvptifr e

METHODS
Sampling Equipment and 1Ds:

Dedicated QED Well Wizard Bladder Pump and YSI 556 # | & 0

Purging Equipment:  Dedicated QED Well Wizard Bladder Pump

Disposal of Discharged Water:

Decon Equipment:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

Second set of bottles collected for duplicale sample

PAPOS Terminal 5 - Phase [NData\Field Data\?008Fal\Phase !l GCMP GW Sampling Forms (Blank)
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GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-26R Page: 1 of 1
Project Name: SOPTHWEST HARBOR PROJECT - Phase Il GCWMP Project Number; 080054
Date: 4 / 5109 Starting Water Level {ft TOC): &7, (5]
Developed hy: DFR/AT Casing Stickup (f); -0.32
Measuring Point of We TOC Total Depth {ft TOC): 17.05
Screened Interval (ft. TOC) B.5-16.5 Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) 4.0-17.0
456 O . L 5
Casing Volume 2 {ft Water) x : - (Lpfv)(gpf) = : (9 (L{gal)
Casing volumes: 2"=0.16 gpf 4" =065 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC); ~ 11.5 ft
2"=0.62 Lpf 4" =246 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul. Vol Purge Rate Water Temp. Spegcific Dissolved pH Eh Turbidity Comments
fgalorL) | (gpm or Lpm) [ Level {ft) | {CorF) |Conductance| Oxygen ORP (NTL)
o ! (P4, {uSfcm) {mgiL) {mv)
225 0 [Hod [a6q] -~ T - - O e /<
1237 (12200 | Q00 707 15 | e D [ [0 B leyeg ] Toan
(2 tred] e |ag IS [ 1 (DT ey e T
YT | MeD 19385 00U o s vt Sl .9
Tofal Gallons Purged: o l’{ L § T\ (: O Toial Casing Volumes Removed: D CZ(Z
[ s W
Ending Water Level {ft TOC): —}' } (ot Ending Total Depth {ft TCC): 17.05
SAMPLE INVENTORY
Time Volume Bottie Type Quantity Filtration  |Preservation Appearance Remarks
Turbidity &
_ Color Sediment
1 265011 HPDE 2[none HNO3 thot” |\nDip |Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 4|none none \ cPAHs
i Amber glass 4|none nane j \ PCBs
500mL Amber glass 4inone nong \ \ TPH- DX {wisilica gel cleanup)
- :
\l’ 500mL Amber glass 4[{none none ~ N Bis{2-ethyl haxyl) phthalate
1200 | Ao Kl
METHODS
Sampling Equipment and IDs: Peristaltic Pump and YSI 556 # |20
Purging Equipment: Peristaitic Pump w/ dedicated tubing Decon Equipment:  Alconox, Distilled Water
Disposal of Discharged Water: Stored in 1,000 gallon temporary onsite storage tank
Observations/Comments:
Second set of bottles collected for duplicate sample

PAPOS Terminal 5 - Phase INData\Field Data\2008FaltPhase || GCMP GW Sampling Forms (Blank)
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Page: 1 of 1

GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-36

Project Name: SOUTHWEST HARBOR PROJECT - Phase || GCWMP Project Number; 080054

pate: __ /7 Starting Water Level (it TOC): < .1 »
Developed by: DFRIAT Casing Stickup (i) -0.23
Measuring Point of We TOC Total Depth (ft TOC): 73
Screened Interval (ft. TOC) 58.0-73.0 Casing Diameter {inche 2

Filter Pack Interval {ft. TOC) 55.0-71.0

Sampling Equipment and IDs:

Peristaltic Pump and 51 556 # |10

po
Casing Volume Q 5 'lg (it Water) x 0 (0 A (Lpév)(gpf) = %q 7 {L)(gal
Casing volumes: 2"=D0.16 gpf 4" = 0.65 gpf 8" = 1.47 gpf Sample Intake Depth (ff TOC): ~65.5 ft
2"=0.62 Lpf 4" =2.46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS
Time |Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
{galorL) | (gpmor Lpm) | Level {ft) | (C orF) | Conductance| Oxygen ORP (NTU)
(uSfcm) {mg/L) {mv}
HJ ':;{é) w) RS B = - e WYL Tu e
102 . 1'[ WL 12810 |09 |2-29 231 iS'i P e
N A2 1291 272i% [046 |90t %A uz] vead i no
' A7 1362 2512 [0 2 (733 iMbe] .55 v
& N !
Total Gallons Purged: v e Total Casing Volumes Removed: 0 .DCV
a - ]
Ending Water Level {ft TOC): 1 . ii L'_i Ending Total Depth (ft TOC): 73
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Praservatian Appearance Remarks
Turbidily &
Color Sediment
C ) ! i \,l,{? .
050/ | HPDE 1[none HNO3 fieey | pef | Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2|none none cPAHs
1L Amber glass 2{none nong PCBs
500mL Amber glass 2|none nang TPH- DX {wisilica gel cleanup)
500mL  |Amber glass 2|none none e i Bis{2-ethyl hexyl) phthalate
~f
METHODS

Purging Equipment:

Peristaitic Pump w/ dedicated fubing

Decon Equipment:

Disposal of Discharged Water:

Alconox, Distilled Water

Stored in 1,000 gallon temporary onsile storage fank

Observations/Comments:

PAPOS Terminal 5 - Phase INDataField Data\2008Fall\Phase || GCMP GW Sampting Forms {Blank)
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GROUNDWATER SAMPLING RECORD WELL NUMBER; MW-44 Page: 1 of 1
Project Name: SQUTHWEST HARBOR PROJECT - Phase Il GCWMP Project Number: 080064
Date: _7.3.00%) i Starting Water Level (RTOC): [/ L} (5
Developed by: DFRIAT Casing Stickup (ft): -0.18 )
Measuring Point of We T0C Total Depth {ft TOC): 73.9
Screened Interval (ft. TOC) nfa Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) nfa
Casing Volume (-0 2— 'L'I" {ft Water) x O Y L (Lpfv)(gpf) = Z% . i t (L}(gal)
Casing volumes: 2"=0.16 gpf 4" =065 gpf 6" =1.47 gpf Sample Intake Depth {ft TOC): ~ 68 ft
2" = (.62 Lpf 4" = 2.46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS
Time {Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorl) | (gpmorLpm)| Level (ft) | (CorF) | Conductance| Oxygen CRP (NTU)
Ll m {pSfcm) {mgiL) (mv)
E ' - N —
VU O Lo iltis - -
Iy e | doS We s 14D |20 | ehig |LAag | o 1502
P getro | Hoo NeOIW.224  ap |10 a3 1s.e a0
HTOB G| Yoo (Hso i e 2T Al o] el
ILZ22[Hg00] od (150 [1uob |~ e 265 [S8b| iG6.q |2 X <p. tor v yosicis
Vil i Lo LED fLi’["i 2 B %5t (’S?ﬁ 0.t 2.0 0| Lbpwatt i S5 are
Total Gallons Purged: ™~ (af’ [cieye Total Casing Volumes Removed: (). 155
- o O .
$Ending Water Level (it TOC): P Ending Total Depth (ft TOC): 73.9
SANMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  |Preservation Appearance Remarks
Turbidity &
Color Sedimant
1L 0 1L HFDE 1|none HNO3 Clgr v | sp o | Total Metals - As, Pb, Sb, Cr, Cu, Ni
500mL Amber glass 2[none none ! cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2|none none TPH- DX {wisilica gel cleanup)
4 500mL Amber glass 2|none none Y ~ Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and Y3t 556 #17 O
Purging Equipment: Peristaltic Pump wf dedicated tubing Decon Equipment: _ Alconox, Distilled Water
Disposal of Discharged Water: Stored in 1,000 gallon temporary onsite storage tank
Observations/Comments:

PAPOS Terminal 5 - Phase I\Data\Field Dala\2008Fall\Phase || GCMP GW Sampling Forms

(Blank)
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GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-12& Page: 1 of 1
Project Name; SOUTHWEST HARBOR PROJECT - Phase Il GCWMP Project Number; 080084
pate: _ /209 Starting Water Level (RTOC):. =7 .(]
‘|Developed by: DFRIAT Casing Stickup (ft); -1.114
Measuring Point of We TOC Total Depth (it TOC): 13.35
Screened Interval (ft. TOC) 5.0-15.0 Gasing Diameter (inche 2
Filter Pack Interval (ft. TOC) 3.0-15.0
Caslng Volume (ﬁ 5 t/ (ft Waler) x 0.b Z (l@} (gpf) = 5 - OI % (LY(gal)
Casing volumes: 2" =0.16 gpf = 0.65 gpf B" = 1.47 gpf Sample Intake Depth {ft TOC): 13 #
2" =0.62 Lpf 4" = 2.46 Lpf 6" =5.56 Lpf
PURGING MEASUREMENTS .
Time |Cumul. Vol} Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorl) | (ogpmorlpm) | Level {ft) } (CorF) |Conductance| Oxygen ORP {NTU)
A we L b {(psfern) (malL (mv)
D51 © | 500 100 | - . A s e
0950 1600 | s 32319270 | 502 (1.0 [enT R0 [ 7.02] prgt o3t
0953|200 [ %00 |12\ [19.53] 4ak [0.9Y |54 [129.4] .55 x/f?cﬂ,&.e net
f I - -
one |teed | 500 [7.19 1432] 2l [p8° [075]130.3 1. 6Y 0
02 o000 | Soo [T.2011430 (Y195 087 |57 s0.3]2.2Y
Total Gallons Purged: @ ({9 Liiey < Total Casing Volumes Removed: | .6 3
Ending Waler Level (it TOC): ’q ya9; Ending Total Depth {ft TOC): 13.35
SAMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration  [Preservatiare Appearance Remarks
Turbidity &
Golor Sediment
1005 | HPDE i|none HNO3 povp e lon | Total Metals - As, Pb
) 500mL Amber glass Z2|none none ;’ cPAHs
1L Amber glass 2[none none { PCBs
500mL Amber glass 2|none nang TPH- DX {w/silica gel cleanup)
500mL Amber glass 2|none none : Bis{2-ethyl hexyl) phthalate
e
40mL VOA vial 3{none HCl 4 Sy Chlorinated Ethanes and Ethenes (CEEs)
METHODS
Sampling Equipment and IDs: Dedicated QED Well Wizard Bladder Pump and Y81 556 # 176
Purging Equipment: Dedicated QED Well Wizard Biadder Pump Decon Eguipment: _ Alconox, Distllled Water
jDisposal of Discharged Water: Stored in 1,000 gallon femporary onsite storage tank
Observations/Comments:

PAPOS Terminal 5 - Phase I\Data\Field Data\2008F allPhase [| GCMP GW Sampling Forms

{Blank)




earth+water

\‘ASpethonsulting

MWSOEN - 0490

GROUNDWATER SAMPLING RECORD

WELL NUMBER: MW-308N

Page:1 of 1

Project Name:/SOpTHWEST HARBOR PRO.JECT - Phase Il GCWMP

Project Number: 080064

Sampling Equipment and [Ds:

Date: /({07 Starting Water Level (ft TOC): (5.5 D
Developed by: DFRIAT Casing Stickup (ff): -0.29
Measuring Point of We TOC Total Depth (ft TOC); 17.95
Scereened Interval {ft. TOC) 12.5-17.5 Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) 10.0-21.5
CasingVoume __ |14 D @waenx_D el women=_1 40 Ugad
Casing volumes: 2" = 0.16 gpf 4" = 0.65 gpf 6" = 1.47 gpf Sample Intake Depth (ft TOC): ~15 ft
2" =0.62 Lpf 4" =2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Time [Cumul Vol| Purge Rate Water Temp. Specific Dissolved pH Eh Turbidity Comments
(galorL) | (gpm or Lpm) | Level {ft) | (CorF) [ Conductance] Oxygen ORP {(NTU)
s Al (uSfem) (mg/L) {mv}
0908 © | 400 [65D] - - - - il DU IS AR AT
0711200 160 [F00 11599 2928 [0 % [ U]l 139 2 eyt e
. ¢ " [ i
2 | suaed g puye
= r B v am *
:)‘?ZO "'ZL{D‘) 1 5 0 a (s0 — - i - - ~ ey e ma et fo
vars| eesol | 350\ 4065 [0.51 [ Moy d 160 | tony wryeen
DAY | 3200 D2 2l e |09 [t ez |10
DT 2250 1 W [F70 [ 22 w2 3m (0.0 [0:92 AN ALY | hretsre cppesi
2 [ion] G 1297 WA 2909 [0 |bass Ml | e | Lo
Total Gallons Purged: e L7 O0D wel Tolal Casing Volumes Removed: 661
Ending Water Level (ft TOC): qu (7/ Ending Toial Depth {ft TOC): 17.95
SAMPLE INVENTORY
Time Volume Botlle Type Quantity Filtration [Preservation Appearance Remarks
: Turbidity &
i, Color Sediment
0935 1L HPDE 1|none HNO3 chfe v IOV |Total Metals - As, Pb
500mL Amber glass 2[none none cPAHs
1L Amber glass 2{none none PCBs
500mL Amber glass 2inone nene TPH- DX {w/silica gel cleanup)
o 500mL Amber glass 2[none nong ~ ¥ |Bis(2-ethyl hexyl) phthalate
METHODS

Peristaltic Purnp and YsI 556 # | 1 ©

Purging Equipment:

Peristaltic Pump w/ dedicated tubing

Decon Equipment: Alconox, Distilled Water

Disposal of Discharged Water:

Observations/Comments:

Stored in 1,000 gallon temporary onsite storage tank

P:¥POS Terminal § - Phase [\DatalField Data\2008F aifPhase Il GCMP GW Sampling Forms (Blank)




\A’Spethonsulﬁng

earthswater Cor o L
MWB0ES - 09090 ]
GROUNDWATER SAMPLING RECORD WELL NUMBER: MW-3085 Page: 1 of 1
Project Namg: ?OllJTHWEST HARBOR PROJECT - Phase I| GCWIMP Project Number: 080064
Dale: “ et } pe Starting Water Levet (t TOC): (5.1
Developed by: DFR/AT Casing Stickup (ff): -0.61
Measuring Point of We ___ TOC Total Depth {ft TOC) 40.5
Screened Interval {it. TOC) 35.0-40.0 Casing Diameter (inche 2
Filter Pack Interval (ft. TOC) 31.0-40.0
] o2 G
CasingVolume 2157 mwatenx_0-07- apmaon=_ % L2 wygan
Casing volumes: 2" = (.16 gpf 4" = (.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC): ~37.5fi
2" = (.82 Lpf 4" = 2.46 Lpf 8" = 5.56 Lpf
PURGING MEASUREMENTS
Time |[Cumul. Vol.| Purge Rate Water Temp. Specific Dissolved pH Eh- Turbidity Comments
(galor L} | (gpmorLpm) | Level (it} [ (Cor F) | Conductance] Oxygen ORP (NTU)
Vi L ol (uSlem) {mg/L) {mv}
1027 © (250 |62 - - - ' S B RN (TR L
1076 |50 P EEH R N BRI R EE S  E e
W glsoo | [ el | Mbalig s [ 0% [ves At
Wz |2En ] N o g iy Al e | 911 109 sl e )
Total Galfons Purged: ~ 7 6 Ly Hyvs Total Casing Volumes Removed: 0. I fZ»
(-2
Ending Water Level (ft TOC): - Ending Total Depth (ft TOC): 40.5
SAVMPLE INVENTORY
Time Volume Bottle Type Quantity Filtration |Preservation Appearance Remarks
Turbidity &
Color Sediment
- = Ry
1024 |u HPDE 1]none HNO3 ot | o™ Lrotal metals - As. Pb
500mL Amber glass 2|none none cPAHs
1L Amber glass 2[none none PCBs
500mL Amber glass 2|none none l __|TPH- DX (w/silica gel cleanup}
~ 500mL Amber glass 2{none none - ~ Bis(2-ethyl hexyl) phthalate
METHODS
Sampling Equipment and IDs: Peristaltic Pump and Y S| 556 # 17 O
Purging Equipment: Peristallic Pump w/ dedicated tubing Decon Equipment: ___ Alconox, Distilled Water
Dispasal of Discharged Water: Siored in 1,000 gallon temporary onsite storage tank

Observations/Comments:

PAPOS Terminal & - Phase IhData\Field Data\2008Fall\Phase | GCMP GW Sampling Forms (Blank)
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APPENDIX E
DATA VALIDATION REPORT AND
CERTIFICATES OF ANALYSIS

Hart Crowser
17627-00 September 23, 2010



DATA VALIDATION REPORT
PYRON ENVIRONMENTAL, INC.
HART CROWSER, INC.

Hart Crowser
17627-00 September 23, 2010



Data Validation Report

Port of Seattle, Southwest Harbor
Phase Il Groundwater Quality Confirmation Monitoring
June 2010 Sampling

Laboratory SDG Numbers:
QY97, QZ16, & QZ41

Prepared for:

Hart Crowser, Inc.
1700 Westlake Avenue North, Suite 200
Seattle, Washington 98109-6212

Prepared by:

Pyron Environmental, Inc.
3530 32™ Way NW
Olympia, WA 98502

July 15, 2010



%D
%Dy
%R
%RSD
AMU
ARI
BFB
CCB
ccv
CF
CcLp
coc
cPAHs
DFTPP
ECD
EPA
FID
GC/MS
ICAL
ICB
ICP/MS
ICS
ICV
LCS
LCSD
g/l
MDL
MS
MSD
NFGs

PAHs
PCBs

ACRONYMS

percent difference

percent drift

percent recovery

percent relative standard deviation
atomic mass unit

Analytical Resources, Inc.
Bromofluorobenzene

continuing calibration blank
continuing calibration verification
calibration factor

U.S. EPA Contract Laboratory Program

chain-of-custody

carcinogenic polycyclic aromatic hydrocarbons

Decafluorotriphenylphosphine

electron capture detector

U.S. Environmental Protection Agency
flame ionization detector

gas chromatograph/mass spectrometer
initial calibration

initial calibration blank

inductively coupled plasma/ mass spectrometer

ICP interference check sample
initial calibration verification
laboratory control sample
laboratory control sample duplicate
microgram per liter

method detection limit

matrix spike

matrix spike duplicate

Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010

CLP National Functional Guidelines for Data Review (EPA 1999 — Organics; EPA 2004 -

Inorganics)
polycyclic aromatic hydrocarbons

polychlorinated biphenyls

Page 2 of 19



QAPP
QA/QC
RF

RL

RPD
SDG
SIM
SVOCs
TPH
VOCs

quality assurance project plan
quality assurance/quality control
response factor

reporting limit

relative percent difference
sample delivery group

selective ion monitoring
semi-volatile organic compounds
total petroleum hydrocarbon

volatile organic compounds

Page 3 of 19

Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010



Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010

INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical data for
samples collected during June 2010 for the referenced project. The laboratory reports validated
herein were submitted by Analytical Resources, Inc. (ARI), assigned sample delivery group (SDG)
numbers QY97, QZ16, and QZ47.

A level Ill data validation was performed on the laboratory reports. The validation followed the
procedures specified in USEPA CLP Functional Guidelines ([NFGs], EPA 2004 and EPA 1999) with
modifications to accommodate project and analytical method requirements. The numerical quality
assurance/quality control (QA/QC) criteria applied to the validation were in accordance with those
specified in the quality assurance project plan ([QAPP], Aspect 2008) and the current performance-
based control limits established by the laboratory (laboratory control limits). Instrument calibration,
frequency of QC analyses, and analytical sequence requirements were evaluated against the
respective analytical methods.

Validation findings are discussed in each section pertinent to the QC parameter for each type of
analysis. Qualified data with applied data qualifiers are summarized in the Summary section at the

end of this report. Field duplicate results and evaluation is presented in Appendix A.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Laboratory
Field Sample Sample Sampling | Sample As
ID ID Date Type VOCs | SVOCs | cPAHs | PCBs | Pb | Metals | TPH

Mw44 QY97A 06/02/10 GW X X X X X
CMP3 QY978 06/02/10 GW X X X X X
CMP4 QYy97C 06/02/10 GW X X X X X
MW36 QY97D 06/02/10 GW X X X X X
CMP15 QZ16A 06/03/10 GW X X X X X
MW308(N) QZ16B 06/03/10 GW X X X X X
MW308(S) Qz16C 06/03/10 GW X X X X X
CMP5 Qz16D 06/03/10 GW X X X X X
FM105 QZ16E 06/03/10 GW X X X X X X
MW125 QZ16F 06/03/10 GW X X X X X X
Trip Blank QZ16G 06/03/10 B X

CMP17 QZ4A7A 06/04/09 GW X X X X X X
CMP2 Qz47B 06/04/09 GW X X X X X
CMP1 Qz47C 06/04/09 GW X X X X X
MW?26R Qz47D 06/04/09 GW X X X X X
MW26RD QZA7E 06/04/09 FD X X X X X
Trip Blank QzA7F 06/04/10 B X

Page 4 of 19



Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010

Notes:

X - The analysis was requested and performed on the sample

VOCs — Volatile organic compounds, chlorinated ethanes and ethenes only
SVOCs — Semi-volatile organic compound, bis(2-ethylhexyl)phthalate only
PAHs — Polycyclic aromatic hydrocarbons, carcinogenics only

PCBs — Polychlorinated biphenyl Aroclors

As — Arsenic

Pb - Lead

Metals — Antimony, arsenic, chromium, copper, lead, and nickel

TPH — Diesel and motor oil range total petroleum hydrocarbon

GW — Groundwater sample

FD — Field duplicate

TB — Trip blank

Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory
VOCs SW846 Method 8260B
SVOCs SW846 Method 8270D-Full Scan
cPAHs SW846 Method 8270D-SIM
Analytical Resources, Inc. (ARI)
PCB Aroclors SW846 Method 8082 Tukwila, WA
Metals (Sb, As, Cr, Cu, Pb, & Ni) EPA Method 200.8
TPH-Diesel and Motor Qil NWTPH-Dx
Notes:

1. SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third
Edition, December 1996.

2. EPA Method 200.8 - USEPA Methods for Chemical Analysis of Water and Wastes, EPA —600/4-79-020, March 1983
Revision.

3. NWTPH - Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State Department of Ecology,
June 1997.

4. SIM —Selective ion monitoring

Page 5 of 19



Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010

DATA VALIDATION FINDINGS

1.  VOCs by GC/MS (EPA Method SW8260B)

1.1 Sample Management and Holding Time

Samples were received in the laboratory intact and in consistence with the accompanying
chain-of-custody (COC) documentation. The temperature for coolers was outside the upper
limit of 4+2°C upon the receipt at the laboratory. All samples were hand-delivered to the
laboratory the same day of collection. The higher cooler temperature had no significant
effects on data quality. No other anomalies were identified in relation to sample
preservation, handling, and transport.

Water samples should be analyzed within 14 days of collection. All samples were analyzed
within the required holding time.

1.2  GC/MS Instrument Performance Check

Bromofluorobenzene (BFB) tuning was performed within each 12-hour interval. All required
ion abundance ratios met the method requirements.

1.3 Initial Calibration

The National Functional Guidelines (NFGs) require that the percent relative standard
deviation (%RSD) be <30% and the average response factor (RF) be > 0.01 for poor response
compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
guantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be >0.995, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r) be >0.99. Initial calibration met the criteria for all target compounds.

1.4  Calibration Verification
The analytical method and NFGs criteria require that (1) continuing calibrations be analyzed
at the beginning of each 12-hour analysis period prior to the analysis of method blank and
samples, (2) the percent difference (%D) be within £20%, and (3) the RF be >0.01 for poor
response compounds and >0.05 for all other compounds. Calibration verification analyses
met the method requirements.

1.5 Method Blank

A method blank was prepared and analyzed as required. Target compounds were not
detected at or above the method detection limits (MDLs) in the method blank.

Page 6 of 19



1.6

1.7

1.8

1.9

1.10

1.11

Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase Il GW, June 2010

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD were prepared and analyzed as required by the method. All percent recovery
(%R) and relative percent difference (RPD) values met the laboratory control criteria.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
%R values were within the laboratory control limits.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and therefore not
reported.

Internal Standard

The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal
standards be within =50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.

Reporting Limits (RLs)

The sample-specific RLs met the QAPP requirements and were supported with adequate
initial calibration concentrations.

Overall Assessment of VOCs Data Usability

VOCs data are of known quality and acceptable for use.

2.  bis(2-Ethylhexyl)phthalate by GC/MS (EPA Method SW8270C)

2.1

2.2

Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

GC/MS Instrument Performance Check

Decafluorotriphenylphosphine (DFTPP) tuning was performed within each 12-hour interval.
All required ion abundance ratios met the method requirements.
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2.7

2.8

2.9
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Initial Calibration

The NFGs criteria require that the percent %RSD be <30% and the average RF be >0.01 for
poor response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be <15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be >0.995, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r) be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be analyzed
at the beginning of each 12-hour analysis period prior to the analysis of method blank and
samples, (2) the %D be within £20%, and (3) the RF be >0.01 for poor response compounds
and >0.05 for all other compounds. Calibration verifications met the criteria.

Method Blank

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the MDL in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
%R values were within the laboratory control limits.

Matrix Spike (MS) and MS Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and therefore not
reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and RPD values
were within the laboratory control limits.

Internal Standards
The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal

standards be within =50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.
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2.10 Field Duplicates

2.11

2.12

One pair of field duplicates (samples MW26R and MW26RD) were submitted for bis(2-
ethylhexyl)phthalate analyses. bis(2-Ethylhexyl)phthalate was not detected at or above the
RL in these samples. The field precision met the project criterion.

Reporting Limits

The sample-specific RLs met the project requirements and were supported with adequate
initial calibration concentrations.

Overall Assessment of bis(2-Ethylhexyl)phthalate Data Usability

bis(2-Ethylhexyl)phthalate data are of known quality and acceptable for use.

cPAHs by GC/MS - SIM (EPA Method SW8270C)

3.1

3.2

33

Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion abundance ratios
met the method requirements.

Initial Calibration

The NFGs criteria require that the %RSD be <30% and the average RRF be >0.05 for all target
compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be <15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be >0.995, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r) be >0.99. The initial calibration met the criteria, except for the following:

Initial Calibration ID Analyte Exceedance Affected Sample | Data Qualification
Instrument: NT11 %RSD =19.2%
Calibration Date: 06/12/2010 | Benzo(alpyrene (>15%) MW-44 !
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3.4  Calibration Verification
The analytical method and NFGs criteria require that (1) continuing calibrations be analyzed
at the beginning of each 12-hour analysis period prior to the analysis of method blank and
samples, (2) the %D be within £20%, and (3) the RF be >0.01 for poor response compounds
and >0.05 for all other compounds. Calibration verification analyses met the criteria.

3.5 Method Blanks

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the MDLs in the method blanks.

3.6  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate %R
values were within the laboratory control limits.

3.7  Matrix Spike (MS) and MS Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and therefore not
reported.

3.8 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and RPD values
were within the project control limits.

3.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal
standards be within —50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.

3.10 Field Duplicates
One pair of field duplicates (samples MW26R and MW26RD), were submitted for cPAHs
analyses. The duplicate RPD or concentration difference values for detected compounds and
data qualification are presented in Appendix A of this report.

3.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with adequate
initial calibration concentrations.

3.12 Overall Assessment of cPAHs Data Usability
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cPAHs data are of known quality and acceptable for use.

4. PCB Aroclors by GC/ECD (EPA Method SW8082)
4.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

4.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the other
five Aroclors to establish calibration factors (CFs) and for Aroclor pattern recognition, (3) at
least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor for characterization, (4)
the relative standard deviation (%RSD) values of Aroclor 1016 and 1260 CFs must be <20%,
and (5) if dual column analysis is chosen, both columns should meet the requirements.

The laboratory chose the internal-standard linear calibration for the Aroclor quantitation.
The average RF %RSD values met the linearity criterion (20%). All RFs were >0.01, as
recommended by SW846 Method 8000. The initial calibrations met the method
requirements and were acceptable.

4.3 Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for each
12-hour analysis sequence, and (2) the percent drift (%D;) be within +15% to demonstrate the
linearity of the initial calibration. Calibration verifications were performed at the required
frequency. All %Dy values either met the method criterion or at levels that had no effects on
sample results (e.g., biased-high %Dy values where target analytes were not detected in
associated samples).

4.4 Method Blanks

Method blanks were prepared and analyzed as required. PCB Aroclors were not detected at
or above the MDLs in the method blanks.
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4.5  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
%R values were within the laboratory control limits.

4.6 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and therefore not
reported.

4.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and RPD values
were within the project control limits.

4.8 Internal Standards
The laboratory chose the internal-standard calibration approach for analyte quantitation. The
SW-846, Method 8000 requires that (1) internal standard retention time be within 30
seconds from that of the associated 12-hour calibration standard, and (2) the area counts of
all internal standards be within —=50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the criteria.

4.9 Field Duplicates
One pair of field duplicates (samples MW26R and MW26RD) were submitted for PCB Aroclors
analyses. PCB Aroclors were not detected at or above the RLs in these samples. The field
precision met the project criterion.

4.10 Reporting Limits and Target Compound Quantitation
Sample-specific RLs met the QAPP requirements. RLs in selected samples were raised due to
non-target chemical interference or response peaks that did not meet the laboratory Aroclor
identification criteria (e.g., peak ratios, chromatographic patterns).
The dual column RPD values were within 40% for Aroclor detections greater than the RLs.

4.11 Overall Assessment of PCB Aroclors Data Usability

PCB Aroclor data are of known quality and acceptable for use as qualified.
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5. Total Metals by ICP/MS (EPA Method 200.8)
5.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be analyzed within 180 days. Samples were analyzed within the
required holding time.

5.2  ICP/MS Tuning

Instrument tuning was performed at the required frequency. The stability check (%RSD <5%),
mass calibration (mass difference <0.1 AMU), and resolution check (peak width <1.0 AMU at
5% peak height) met the NFG and method criteria.

5.3 Initial Calibration
The ICP methods requires that (1) a blank and one calibration standard be used in
establishing the analytical curve, and (2) the average of replicate exposures be reported for

all standards, QC, and sample analyses.

A check standard containing target analytes at the reporting limit levels was analyzed at the
beginning of each analytical run. The results were within the NFGs criteria of 70-130%.

5.4 Calibration Verification (ICV and CCV)

Initial calibration verifications (ICVs) and continuing calibration verifications (CCVs) were
analyzed at the required frequency. The %R values met the control criteria (90 — 110%).

5.5 Blanks
Calibration Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks (CCBs)
were analyzed at required frequency. Target analytes were not detected at or above the

MDLs in ICBs/CCBs.

Method Blanks: Method blanks were prepared and analyzed as required. Target analytes
were not detected at or above the MDLs in the method blanks.

5.6  ICP Interference Check Sample (ICS)
The method requires that (1) an inter-element interference check sample be analyzed at the

beginning of each analytical run, and (2) the results should be within + 20% of the true value.
ICP interference check sample analyses met the requirements.
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5.7 Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the control limits
(80— 120%).

5.8 Duplicate Sample Analysis

Duplicate sample analyses were performed on sample CMP-15. The RPD or concentration
difference values met the laboratory control limits for all target analytes.

5.9  Matrix Spike (MS)

Matrix spike analyses were performed on sample CMP-15. The %R values were within the
control limits for all target analytes.

5.10 Internal Standards
At least three internal standards were added to all field and QC samples for ICP/MS analyses.
All percent relative intensity values were within the method criteria (30 - 120% of those for
the associated calibration blank).

5.11 ICP Serial Dilution

Serial dilution analyses were performed on samples CMP-15 and MW-44. The %D values
were within £10% for anaytes with concentrations greater than 50xMDLs.

5.12 Field Duplicates
One pair of field duplicates (samples MW26R and MW26RD) were submitted for metals
analyses. The duplicate RPD or concentration difference values for detected analytes and
data qualification are presented in Appendix A of this report.

5.13 Analyte Quantitation and Reporting Limits
RLs for selected analytes in a number of samples were raised due to the required dilution to
overcome matrix interference associated with the samples. The QAPP requirements for
quantitation limits were achieved.

5.14 Overall Assessment of Metals Data Usability

Metals data are of known quality and acceptable for use.
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6. TPH-Diesel & Motor Oil by GC/FID (Method NWTPH-Dx)

6.1 Holding Time
Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. The extraction and analysis of samples met the
requirements.

6.2 Initial Calibration
The method requires that (1) a minimum of 5-point calibration be performed using individual
petroleum product reference standards to ensure the proper identification and quantitation
of petroleum hydrocarbons in samples, (2) the calibration curve includes a sufficiently low
standard to provide the necessary reporting limits, and (3) the linear working range of the
instrument be defined.
The ICAL met the method requirements. The linearity of the ICAL curve was verified with
%RSD of RFs (%RSD < 20%, according to EPA SW 846 Method 8000), and was acceptable for
both diesel and motor oil range total petroleum hydrocarbon (TPH).

6.3  Calibration Verification
The method requires that (1) a mid-range check standard be analyzed prior to and after each
analytical batch, and (2) the percent drift value be within £15% of the true value. The
calibration verification analyses met the requirements.

6.4 Method Blanks

Method blanks were prepared and analyzed as required. TPH-Diesel and TPH-Motor Oil were
not detected at or above the MDLs in the method blanks.

6.5  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
%R values were within the laboratory control limits.

6.6  Duplicate Analysis

Duplicate analyses were not performed on project samples in these SDGs, and therefore
were not reported. Analytical precision was evaluated based on the LCS/LCSD analyses.

6.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and RPD values
were within the laboratory control limits.
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Field Duplicates

One pair of field duplicates (samples MW26R and MW26RD) were submitted for TPH-Diesel
& Motor Qil analyses. The target compounds were not detected at or above the RLs in these
samples. The field precision met the project criterion.

Reporting Limits

The reported RLs were supported with adequate ICAL concentrations. Sample-specific RLs
met the QAPP requirements.

Overall Assessment of TPH-Diesel and Motor Oil Data Usability

TPH-Diesel and Motor Oil data are of known quality and acceptable for use.
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SUMMARY

I. Data qualification are summarized as follows:

Data
Sample ID Analyte Qualifier Reason Report Section

The initial calibration %RSD value
MW-44 Benzo(a)pyrene J exceeded 15%. 3.2

Il. Data affected by associated blanks are qualified and results adjusted as follows:

Adjusted Report
Sample ID Analyte Original Result Result Unit Section

No data were qualified in relation to detections in blanks in these SDGs.

I1l. Data Qualifiers are defined as follows:

Data Qualifier Definition
J The analyte was detected above the reported quantitation limit, and the reported concentration was an
estimated value.
NJ The analyte was not definitively identified and the reported concentration was an estimated value.
R The result was rejected and could not be used.
U The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.
Approved By: Date:

Mingta Lin
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APPENDIX A

The precision criterion (< 50%) was applied to evaluating the relative percent difference (RPD)
values of field duplicate results greater than five times the RL (5xRL). For results less than 5xRL, an
advisory criterion of 2xRL was applied to evaluating the concentration differences.

The RPD and concentration difference values for detected analytes and data qualification are
presented as follows:

Sample ID &
Concentration (pg/L) . Conc.

Detected RL RPD Difference

Target Analyte (ng/L) MW26R MW26RD (%) (ng/L) Data Qualification
Chrysene 0.01 0.014 0.014 - 0 No action
Chromium 2 3 4 - 1 No action
Copper 2 ND 3 - 1 No action
Nickel 2 6 6 - 0 No action

Notes:

RL — Reporting limit

ND — Not detected at or above the RL

RPD — Relative percent difference

Conc. Difference — Concentration difference between the parent sample and the field duplicate sample
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CLP National Functional Guidelines for Data Review (EPA 2008 — Organics, EPA

2004 - Inorganics)
polychlorinated biphenyl
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INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical
data for samples collected during October 2008 for the referenced project. The laboratory
reports validated herein were submitted by Analytical Resources, Inc. (ARI), assigned
sample delivery group (SDG) numbers NU12 and NU25.

A level lll data validation was performed on the laboratory reports. The validation followed
the procedures specified in USEPA CLP Functional Guidelines ([NFGs], EPA 2004 and
2008) with modifications to accommodate project and analytical method requirements. The
numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the quality assurance project plan ([QAPP], Aspect 2008)
and the current performance-based control limits established by the laboratory (laboratory
control limits). Instrument calibration, frequency of QC analyses, and analytical sequence
requirements were evaluated against the respective analytical methods.

Validation findings are discussed in each section pertinent to the QC parameter for each
type of analysis. Qualified data with applied data qualifiers are summarized in the
Summary section at the end of this report. Field duplicate results and evaluation is
presented in Appendix A.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Field Laboratory
Sample Sample Sampling Sample As
ID ID Date Typeé | VOCs | SVOCs | PAH | PCBs | Pb | Metals | TPH

CMP1-081013 NU12A 10/13/08 GW X X X X X
CMP2-081013 NU12B 10/13/08 GW X X X X X
FM105-081013 NU12C 10/13/08 GW X X X X X X
FM105-081013D NU12D 10/13/08 FD X X X X X X
MW 125-081013 NU12E 10/13/08 GW X X X X X X
CMP17-081013 NU12F 10/13/08 GW X X X X X X
CMP5-081013 NU12G 10/13/08 GW X X X X X
MW 308S-081013 NU12H 10/13/08 GW X X X X X
MW 308N-081013 NU12| 10/13/08 GW X X X X X
Trip Blank NU12J 10/13/08 TB X

CMP3-081014 NU25A 10/14/08 GW X X X X X
CMP4-081014 NU25B 10/14/08 GW X X X X X
MW 26R-081014 NU25C 10/14/08 GW X X X X X
MW 26R-081014D NU25D 10/14/08 FD X X X X X
MW 44-081014 NU25E 10/14/08 GW X X X X X
CMP15-081014 NU25F 10/14/08 GW X X X X X
MW 36-081014 NU25G 10/14/08 GW X X X X X
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Notes:

X - The analysis was requested and performed on the sample

VOCs - Volatile organic compounds, chlorinated ethanes and ethenes only
SVOCs — Semi-volatile organic compound, bis(2-ethylhexyl)phthalate only
PAHs — Polycyclic aromatic hydrocarbons, carcinogenics only

PCBs — Polychlorinated biphenyl Aroclors

As — Arsenic
Pb - Lead

Metals — Antimony, arsenic, chromium, copper, lead, and nickel
TPH - Diesel and motor oil range total petroleum hydrocarbon

GW - Groundwater sample
FD — Field duplicate
TB — Trip blank

Pyron Environmental, I nc.
Data Validation Report
SW Harbor Phase || GW, Oct. 2008

Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory

VOCs SW846 Method 8260B

SVOCs SW846 Method 8270C — Full Scan

PAHSs SW846 Method 8270C-SIM
Analytical Resources, Inc. (ARI)
Tukwila, WA

PCB Aroclors SW846 Method 8082

Metals (Sb, As, Cr, Cu, Pb, & Ni)

EPA Method 200.8

TPH-Diesel and Motor Oil

NWTPH-Dx

Notes:

1. SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third

Edition, December 1996.

2. EPA Method 200.8 - USEPA Methods for Chemical Analysis of Water and Wastes, EPA —600/4-79-020, March 1983

Revision.

3. NWTPH - Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State Department of Ecology, June

1997

4. SIM - Selective ion monitoring
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DATA VALIDATION FINDINGS

1. VOCs by GC/MS (EPA Method SW8260B)
1.1 Sample Management and Holding Time

Samples were received in the laboratory intact and in consistence with the
accompanying chain-of-custody (COC) documentation. The cooler temperature was
measured at 10.5C and 15T upon the receipt at the laboratory. All samples were
hand-delivered to the laboratory the same of day of collection. The higher cooler
temperature had no significant effects on data quality. No other anomalies were
identified in relation to sample preservation, handling, and transport.

Water samples should be analyzed within 14 days of collection. All samples were
analyzed within the required holding time.

1.2 GC/MS Instrument Performance Check

Bromofluorobenzene (BFB) tuning was performed within each 12-hour interval. All
required ion abundance ratios met the method requirements.

1.3 Initial Calibration

The National Functional Guidelines (NFGs) require that the percent relative standard
deviation (%RSD) be <30% and the average response factor (RF) be > 0.01 for poor
response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
guantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r) be >0.99. Initial calibration met the criteria for all
target compounds.

1.4 Calibration Verification
The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the percent difference (%D) be within £20%, and (3)
the RF be > 0.01 for poor response compounds and >0.05 for all other compounds.
Calibration verification analyses met the method requirements.

1.5 Blanks
Method Blank: Method blanks were prepared and analyzed as required. Target

compounds were not detected at or above the method detection limits (MDLS) in
method blanks.
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Trip Blank: One trip blank was submitted with samples for VOCs analyses. No target
compounds were detected at or above the RLs in the trip blank.

1.6 Laboratory Control Sample (LCS)
LCS and LCS duplicate (LCSD) were prepared and analyzed as required by the
method. All percent recovery (%R) and relative percent difference (RPD) values met
the laboratory control criteria.

1.7 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

1.8 Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

1.9 Internal Standard
The method requires that (1) internal standard retention time be within +30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within —-50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

1.10 Field Duplicates
Samples FM105-081013 and FM105-081013D were field duplicates. The duplicate
sample RPD or concentration difference values for detected compounds and data
gualification are presented in Appendix A of this report.

1.11 Reporting Limits

The sample-specific RLs met the QAPP requirements and were supported with
adequate initial calibration concentrations.

1.12 Overall Assessment of VOCs Data Usability

VOCs data are of known quality and acceptable for use.

2.  bis(2-Ethylhexyl)phthalate by GC/MS (EPA Method SW8270C)
2.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.
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2.2

2.3

24

25

2.6

2.7

2.8

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

Initial Calibration

The NFGs criteria require that the percent %RSD be <30% and the average RF be >
0.01 for poor response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
guantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination () be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within £20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration
verifications met the criteria.

Method Blank

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the RLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. %R values
for one of the four surrogate spikes, nitrobenzene-d4, were below the lower control
limits in selected samples. %R values for all other surrogates were within the
laboratory control limits. No data were qualified on this basis.

Matrix Spike (MS) and MS Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.
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2.9 Internal Standards

The method requires that (1) internal standard retention time be within +30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

2.10 Field Duplicates

Two pairs of field duplicates - samples FM105-081013 and FM105-081013D; and
samples MW26R-081014 and MW26R-081014D, were submitted for bis(2-
ethylhexyl)phthalate analyses. bis(2-Ethylhexyl)phthalate was not detected at or
above the RL in these samples. The field precision met the project criterion.

2.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.

2.12 Overall Assessment of bis(2-Ethylhexyl)phthalate Data Usability

bis(2-Ethylhexyl)phthalate data are of known quality and acceptable for use.

3. PAHs by GC/MS - SIM (EPA Method SW8270C)
3.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

3.2 GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

3.3 Initial Calibration

The NFGs criteria require that the %RSD be <30% and the average RRF be >0.05 for
all target compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the

guantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
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and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination () be >0.99. The initial calibration met the criteria.

3.4 Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within £20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration verification
analyses met the criteria.

3.5 Method Blanks

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the RLs in the method blanks.

3.6  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
%R values were within the laboratory control limits.

3.7 Matrix Spike (MS) and MS Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

3.8 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

3.9 Internal Standards

The method requires that (1) internal standard retention time be within +30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within —-50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

3.10 Field Duplicates
Two pairs of field duplicates - samples FM105-081013 and FM105-081013D; and
samples MW26R-081014 and MW26R-081014D, were submitted for PAHs analyses.
The duplicate RPD or concentration difference values for detected compounds and
data qualification are presented in Appendix A of this report.

3.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.
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3.12 Overall Assessment of PAHs Data Usability

PAHSs data are of known quality and acceptable for use.

4. PCB Aroclors by GC/ECD (EPA Method SW8082)
4.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

4.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the
other five Aroclors to establish calibration factors (CFs) and for Aroclor pattern
recognition, (3) at least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor
for characterization, (4) the relative standard deviation (%RSD) values of Aroclor
1016 and 1260 CFs must be < 20%, and (5) if dual column analysis is chosen, both
columns should meet the requirements.

The laboratory chose the internal-standard linear calibration for the Aroclor
quantitation. The average RF %RSD values met the linearity criterion (20%). All RFs
were >0.01, as recommended by SW846 Method 8000. The initial calibrations met
the method requirements and were acceptable.

4.3 Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for
each 12-hour analysis sequence, and (2) the percent drift (%Dy) be within £15% to
demonstrate the linearity of the initial calibration. Calibration verifications were
performed at the required frequency. All %Ds values either met the method criterion or
at levels that had no effects on sample results (e.g.,biased high recovery where target
analytes were not detected in associated samples).

4.4 Method Blanks

Method blanks were prepared and analyzed as required. PCB Aroclors were not
detected at or above the RLs in the method blanks.

4.5 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.
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4.6 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

4.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

4.8 Internal Standards
The laboratory chose the internal-standard calibration approach for analyte
guantitation. The SW-846, Method 8000 requires that (1) internal standard retention
time be within £30 seconds from that of the associated 12-hour calibration standard,
and (2) the area counts of all internal standards be within -50% to +100% of the
associated 12-hour calibration standard. All internal standards in the sample and
associated QC analyses met the criteria.

4.9 Field Duplicates
Two pairs of field duplicates - samples FM105-081013 and FM105-081013D; and
samples MW26R-081014 and MW26R-081014D, were submitted for PCB Aroclors
analyses. PCB Aroclors were not detected at or above the RL in these samples. The
field precision met the project criterion.

4.10 Reporting Limits and Target Compound Quantitation
Sample-specific RLs met the QAPP requirements. RLs in selected samples were
raised due to non-target chemical interference or response peaks that did not meet
the Aroclor identification criteria (e.g., peak ratios, chromatographic patterns).

4.11 Overall Assessment of PCB Aroclors Data Usability

PCB Aroclor data are of known quality and acceptable for use.

5. Total Metals by ICP/MS (EPA Method 200.8)
5.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be analyzed within 180 days. Samples were analyzed within
the required holding time.
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52

5.3

54

55

5.6

5.7

5.8

ICP/MS Tuning

Instrument tuning was performed at the required frequency. The stability check
(%RSD <5%), mass calibration (mass difference <0.1 AMU), and resolution check
(peak width <1.0 AMU at 5% peak height) met the NFG and method criteria.

Initial Calibration

The ICP methods requires that (1) a blank and one calibration standard be used in
establishing the analytical curve, and (2) the average of replicate exposures be
reported for all standards, QC, and sample analyses.

A check standard containing target analytes at the reporting limit levels was analyzed
at the beginning of each analytical run. The results were within the NFGs criteria of
70-130%.

Calibration Verification (ICV and CCV)

Initial calibration verifications (ICVs) and continuing calibration verifications (CCVSs)
were analyzed at the required frequency. The %R values met the control criteria (90
—110%).

Blanks

Calibration Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks
(CCBs) were analyzed at required frequency. Target analytes were not detected in
ICBs/CCBs at or above the method detection limits (MDLS).

Method Blanks: Method blanks were prepared and analyzed as required. Target
analytes were not detected at or above the RLs.

ICP Interference Check Sample (ICS)

The method requires that (1) an inter-element interference check sample be analyzed
at the beginning of each analytical run, and (2) the results should be within + 20% of
the true value. ICP interference check sample analyses met the requirements.

Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the
control limits (80 — 120%).

Duplicate Sample Analysis
Duplicate sample analyses were not performed on project samples in these SDGs,

and therefore not reported. The analytical precision was evaluated based on the field
duplicate results.
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5.9 Matrix Spike (MS)
Matrix spike analyses were not performed on project samples in these SDGs, and

therefore not reported. The analytical accuracy was evaluated based on the LCS
results.

5.10 Internal Standards
At least three internal standards were added to all field and QC samples for ICP/MS
analyses. All percent relative intensity values were within the method criteria (30 -
120% of those for the associated calibration blank).

5.11 ICP Serial Dilution

Serial dilution analysis were not performed on project samples in these SDGs, and
therefore not reported.

5.12 Field Duplicates
Two pairs of field duplicates - samples FM105-081013 and FM105-081013D; and
samples MW26R-081014 and MW26R-081014D, were submitted for metals analyses.
The duplicate RPD or concentration difference values for detected analytes and data
gualification are presented in Appendix A of this report.

5.13 Analyte Quantitation and Reporting Limits
RLs for selected analytes in a number of samples were raised due to the required
dilution to overcome matrix interference associated with the samples. The QAPP
requirements for quantitation limits were achieved.

5.14 Overall Assessment of Metals Data Usability

Metals data are of known quality and acceptable for use.

6. TPH-Diesel & Motor Oil by GC/FID (Method NWTPH-Dx)
6.1 Holding Time

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. The extraction and analysis of samples met
the requirements.

6.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using
individual petroleum product reference standards to ensure the proper identification
and quantitation of petroleum hydrocarbons in samples, (2) the calibration curve
includes a sufficiently low standard to provide the necessary reporting limits, and (3)
the linear working range of the instrument be defined.
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The ICAL met the method requirements. The linearity of the ICAL curve was verified
with %RSD of RFs (%RSD < 20%, according to EPA SW 846 Method 8000), and was
acceptable for both diesel and motor oil range total petroleum hydrocarbon (TPH).

6.3 Calibration Verification
The method requires that (1) a mid-range check standard be analyzed prior to and
after each analytical batch, and (2) the percent drift value be within £15% of the true
value. The calibration verification analyses met the requirements.

6.4 Method Blanks

Method blanks were prepared and analyzed as required. TPH-Diesel and TPH-Motor
Oil were not detected at or above the RLs in the method blanks.

6.5 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

6.6 Duplicate Analysis
Duplicate analyses were not performed on project samples in these SDGs, and
therefore were not reported. Analytical precision was evaluated based on the
LCS/LCSD analyses.

6.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.

6.8 Field Duplicates
Two pairs of field duplicates - samples FM105-081013 and FM105-081013D; and
samples MW26R-081014 and MW26R-081014D, were submitted. TPH-Diesel &
Motor Oil were not detected at or above the RL in these samples. The field precision
met the project criterion.

6.9 Reporting Limits

The reported RLs were supported with adequate ICAL concentrations. Sample-
specific RLs met the QAPP requirements.

6.10 Overall Assessment of TPH-Diesel and Motor Oil Data Usability

TPH-Diesel and Motor Oil data are of known quality and acceptable for use.
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SUMMARY

I. Data qualification are summarized as follows:

Sample ID

Data Report
Analyte Qualifier Reason Section

No data were qualified in these SDGs.

Il. Data affected by associated blanks are qualified and results adjusted as follows:

Sample ID

Adjusted Report
Analyte Original Result Result Unit Section

No data were qualified in relation to detections in blanks in these SDGs.

lll. Data Qualifiers are defined as follows:

Data Qualifier Definition
3 The analyte was detected above the reported quantitation limit, and the reported concentration was an
estimated value.
NJ The analyte was not definitively identified and the reported concentration was an estimated value.
R The result was rejected and could not be used.
u The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.
Approved By: Date:

Mingta Lin
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The precision criterion (£ 50%) was applied to evaluating the relative percent difference
(RPD) values of field duplicate results greater than five times the MRL (5xRL). For results
less than 5xRL, an advisory criterion of 2xRL was applied to evaluating the concentration

differences.

The RPD and concentration difference values for detected analytes and data qualification
are presented as follows:

Sample ID &
Concentration (ug/L) _Conc.
RL RPD Difference Data
Detected Target Analyte (Mg/L) | FM105-081013 FM105-081013D (%) (nglL) Qualification
Arsenic 0.2 0.40 0.40 - 0 No action
cis-1,2-Dichloroethene 0.2 0.70 0.70 - 0 No action
Tetrachloroethene (PCE) 0.2 6.10 6.20 1.6% - No action
Trichloroethene (TCE) 0.2 0.90 0.90 - 0 No action
Sample ID &
Concentration (ug/L) Conc.
RL RPD Difference Data
Detected Target Analyte (Mg/L) | MW26R-081014 MW26R-081014D (%) (mg/L) Qualification
Benz(a)anthracene 0.01 0.025 0.024 - 0.001 No action
Chrysene 0.01 0.027 0.026 - 0.001 No action
Arsenic 2 ND 3 - 3 No action
Chromium Ill 2 ND 3 - 3 No action
Nickel 2 6 7 - 1 No action
Note:

RL — Reporting limit

ND — Not detected at or above the RL
RPD — Relative percent difference
Conc. Difference — Concentration difference between the parent sample and the field duplicate sample
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%R
%RSD
AMU
ARI
BFB
CCB
Ccv
CF
CLP
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DFTPP
ECD
EPA
FID
GC/MS
ICAL
ICB
ICP/MS
ICS
ICV
LCS
LCSD
Hg/L
MDL
MS
MSD
NFGs

PAHs
PCB
QAPP

ACRONYMS

percent difference

percent drift

percent recovery

percent relative standard deviation
atomic mass unit

Analytical Resources, Inc.
Bromofluorobenzene

continuing calibration blank

continuing calibration verification
calibration factor

U.S. EPA Contract Laboratory Program
chain-of-custody
Decafluorotriphenylphosphine

electron capture detector

U.S. Environmental Protection Agency
flame ionization detector

gas chromatograph/mass spectrometer
initial calibration

initial calibration blank

inductively coupled plasma/ mass spectrometer

ICP interference check sample
initial calibration verification
laboratory control sample
laboratory control sample duplicate
microgram per liter

method detection limit

matrix spike

matrix spike duplicate
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CLP National Functional Guidelines for Data Review (EPA 2008 — Organics, EPA

2004 - Inorganics)

polycyclic aromatic hydrocarbons
polychlorinated biphenyl

quality assurance project plan
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QA/QC
RF

RL
RPD
SDG
SIM
SVOCs
TPH
VOCs

quality assurance/quality control
response factor

reporting limit

relative percent difference
sample delivery group

selective ion monitoring
semi-volatile organic compounds
total petroleum hydrocarbon
volatile organic compounds
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INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical
data for samples collected during April 2009 for the referenced project. The laboratory
reports validated herein were submitted by Analytical Resources, Inc. (ARI), assigned
sample delivery group (SDG) numbers OT19, OT38, and OT68.

A level Ill data validation was performed on the laboratory reports. The validation followed
the procedures specified in USEPA CLP Functional Guidelines ([NFGs], EPA 2004 and
2008) with modifications to accommodate project and analytical method requirements. The
numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the quality assurance project plan ([QAPP], Aspect 2008)
and the current performance-based control limits established by the laboratory (laboratory
control limits). Instrument calibration, frequency of QC analyses, and analytical sequence
requirements were evaluated against the respective analytical methods.

Validation findings are discussed in each section pertinent to the QC parameter for each
type of analysis. Qualified data with applied data qualifiers are summarized in the
Summary section at the end of this report. Field duplicate results and evaluation is
presented in Appendix A.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Field Laboratory
Sample Sample Sampling Sample As
1D ID Date Type VOCs | SVOCs | PAHs PCBs Pb | Metals | TPH

CMP2-090331 OT19A 03/31/.09 GW X X X X X
CMP1-090331 OT19B 03/31/.09 GW X X X X X
FM105-090331 OT19C 03/31/.09 GW X X X X X X
MW 125-090331 OT19D 03/31/.09 GW X X X X X X
CMP17-090331 OT19E 03/31/.09 GW X X X X X X
FM105-090331D OT19F 03/31/.09 FD X X X X X X
Trip Blank OT19F 03/31/.09 B X

CMP3-090401 OT38A 04/01/09 GW X X X X X
MW26R-090401 OT38B 04/01/09 GW X X X X X
MW26R-090401D 0T38C 04/01/09 FD X X X X X
MW44-090401 OT38D 04/01/09 GW X X X X X
CMP5-090401 OT38E 04/01/09 GW X X X X X
MW308S-090401 OT38F 04/01/09 GW X X X X X
CMP4-090402 OT68A 04/02/09 GW X X X X X
MW36-090402 OT68B 04/02/09 GW X X X X X
CMP15-090402 OT68C 04/02/09 GW X X X X X
MW308N-090402 0OT68D 04/02/09 GW X X X X X
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Notes:

X - The analysis was requested and performed on the sample

VOCs - Volatile organic compounds, chlorinated ethanes and ethenes only
SVOCs — Semi-volatile organic compound, bis(2-ethylhexyl)phthalate only
PAHs — Polycyclic aromatic hydrocarbons, carcinogenics only

PCBs — Polychlorinated biphenyl Aroclors

As — Arsenic
Pb - Lead

Metals — Antimony, arsenic, chromium, copper, lead, and nickel
TPH — Diesel and motor oil range total petroleum hydrocarbon

GW — Groundwater sample
FD — Field duplicate
TB — Trip blank

Pyron Environmental, Inc.
Data Validation Report
SW Harbor Phase II GW, Apr. 2009

Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory
VOCs SW846 Method 8260B

SVOCs SW846 Method 8270C — Full Scan

PAHs SW846 Method 8270C-SIM

PCB Aroclors

SW846 Method 8082

Metals (Sb, As, Cr, Cu, Pb, & Ni)

EPA Method 200.8

TPH-Diesel and Motor Qil

NWTPH-Dx

Analytical Resources, Inc. (ARI)
Tukwila, WA

Notes:

SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,

December 1996.

EPA Method 200.8 - USEPA Methods for Chemical Analysis of Water and Wastes, EPA —600/4-79-020, March 1983 Revision.
NWTPH - Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State Department of Ecology, June 1997.

SIM — Selective ion monitoring
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DATA VALIDATION FINDINGS

1. VOCs by GC/MS (EPA Method SW8260B)
1.1  Sample Management and Holding Time

Samples were received in the laboratory intact and in consistence with the
accompanying chain-of-custody (COC) documentation. The temperature for three of
the coolers (7.2°C, 6.6°C, and 7.4°C) was outside the upper limit of 4+2°C upon the
receipt at the laboratory. All samples were hand-delivered to the laboratory the same
day of collection. The higher cooler temperature had no significant effects on data
quality. No other anomalies were identified in relation to sample preservation,
handling, and transport.

Water samples should be analyzed within 14 days of collection. All samples were
analyzed within the required holding time.

1.2 GC/MS Instrument Performance Check

Bromofluorobenzene (BFB) tuning was performed within each 12-hour interval. All
required ion abundance ratios met the method requirements.

1.3 Initial Calibration

The National Functional Guidelines (NFGs) require that the percent relative standard
deviation (%RSD) be <30% and the average response factor (RF) be > 0.01 for poor
response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r’) be >0.99. Initial calibration met the criteria for all
target compounds.

1.4 Calibration Verification
The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the percent difference (%D) be within £20%, and (3)
the RF be > 0.01 for poor response compounds and >0.05 for all other compounds.
Calibration verification analyses met the method requirements.

1.5 Blanks
Method Blank: Method blanks were prepared and analyzed as required. Target

compounds were not detected at or above the method detection limits (MDLs) in
method blanks.
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Trip Blank: One trip blank was submitted with samples for VOCs analyses. No target
compounds were detected at or above the RLs in the trip blank.

1.6 Laboratory Control Sample (LCS)
LCS and LCS duplicate (LCSD) were prepared and analyzed as required by the
method. All percent recovery (%R) and relative percent difference (RPD) values met
the laboratory control criteria.

1.7 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

1.8 Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

1.9 Internal Standard
The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

1.10 Field Duplicates
Samples FM105-090331 and FM105-090331D were field duplicates. The duplicate
sample RPD or concentration difference values for detected compounds and data
qualification are presented in Appendix A of this report.

1.11 Reporting Limits

The sample-specific RLs met the QAPP requirements and were supported with
adequate initial calibration concentrations.

1.12 Overall Assessment of VOCs Data Usability

VOCs data are of known quality and acceptable for use.

2. bis(2-Ethylhexyl)phthalate by GC/MS (EPA Method SW8270C)
2.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.
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Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

Initial Calibration

The NFGs criteria require that the percent %RSD be <30% and the average RF be >
0.01 for poor response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r?) be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within +20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration
verifications met the criteria.

Method Blank

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the RLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

Matrix Spike (MS) and MS Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.
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2.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

2.10 Field Duplicates
Two pairs of field duplicates - samples FM105-090331 and FM105-090331D; and
samples MW26R-090401 and MW26R-090401D, were submitted for bis(2-
ethylhexyl)phthalate analyses. bis(2-Ethylhexyl)phthalate was not detected at or
above the RL in these samples. The field precision met the project criterion.

2.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.

2.12 Overall Assessment of bis(2-Ethylhexyl)phthalate Data Usability

bis(2-Ethylhexyl)phthalate data are of known quality and acceptable for use.

3. PAHs by GC/MS - SIM (EPA Method SW8270C)
3.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

3.2 GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

3.3 Initial Calibration

The NFGs criteria require that the %RSD be <30% and the average RRF be >0.05 for
all target compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the

quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination () be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within +20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration verification
analyses met the criteria or the %D values were at levels that had no effects on
sample results (e.g., biased-high %D values and the target analytes were not
detected in associated samples).

Method Blanks

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the RLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
%R values were within the laboratory control limits.

Matrix Spike (MS) and MS Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

Field Duplicates
Two pairs of field duplicates - samples FM105-090331 and FM105-090331D; and
samples MW26R-090401 and MW26R-090401D, were submitted for PAHs analyses.

The duplicate RPD or concentration difference values for detected compounds and
data qualification are presented in Appendix A of this report.
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3.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.

3.12 Overall Assessment of PAHs Data Usability

PAHs data are of known quality and acceptable for use.

4. PCB Aroclors by GC/ECD (EPA Method SW8082)
4.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

4.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the
other five Aroclors to establish calibration factors (CFs) and for Aroclor pattern
recognition, (3) at least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor
for characterization, (4) the relative standard deviation (%RSD) values of Aroclor
1016 and 1260 CFs must be < 20%, and (5) if dual column analysis is chosen, both
columns should meet the requirements.

The laboratory chose the internal-standard linear calibration for the Aroclor
quantitation. The average RF %RSD values met the linearity criterion (20%). All RFs
were >0.01, as recommended by SW846 Method 8000. The initial calibrations met
the method requirements and were acceptable.

4.3 Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for
each 12-hour analysis sequence, and (2) the percent drift (%D be within £15% to
demonstrate the linearity of the initial calibration. Calibration verifications were
performed at the required frequency. All %Dy values either met the method criterion or
at levels that had no effects on sample results (e.g., biased-high %Dy values where
target analytes were not detected in associated samples).

4.4 Method Blanks

Method blanks were prepared and analyzed as required. PCB Aroclors were not
detected at or above the RLs in the method blanks.
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4.5 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

4.6 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

4.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

4.8 Internal Standards

The laboratory chose the internal-standard calibration approach for analyte
quantitation. The SW-846, Method 8000 requires that (1) internal standard retention
time be within £30 seconds from that of the associated 12-hour calibration standard,
and (2) the area counts of all internal standards be within —-50% to +100% of the
associated 12-hour calibration standard. All internal standards in the sample and
associated QC analyses met the criteria.

4.9 Field Duplicates
Two pairs of field duplicates - samples FM105-090331 and FM105-090331D; and
samples MW26R-090401 and MW26R-090401D, were submitted for PCB Aroclors
analyses. PCB Aroclors were not detected at or above the RL in these samples. The
field precision met the project criterion.

4.10 Reporting Limits and Target Compound Quantitation
Sample-specific RLs met the QAPP requirements. RLs in selected samples were
raised due to non-target chemical interference or response peaks that did not meet
the Aroclor identification criteria (e.g., peak ratios, chromatographic patterns).

4.11 Overall Assessment of PCB Aroclors Data Usability

PCB Aroclor data are of known quality and acceptable for use.

5. Total Metals by ICP/MS (EPA Method 200.8)
5.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be analyzed within 180 days. Samples were analyzed within
the required holding time.
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5.2

5.3

5.4

5.5

5.6

5.7

5.8

ICP/MS Tuning

Instrument tuning was performed at the required frequency. The stability check
(%RSD <5%), mass calibration (mass difference <0.1 AMU), and resolution check
(peak width <1.0 AMU at 5% peak height) met the NFG and method criteria.

Initial Calibration

The ICP methods requires that (1) a blank and one calibration standard be used in
establishing the analytical curve, and (2) the average of replicate exposures be
reported for all standards, QC, and sample analyses.

A check standard containing target analytes at the reporting limit levels was analyzed
at the beginning of each analytical run. The results were within the NFGs criteria of
70-130%.

Calibration Verification (ICV and CCV)

Initial calibration verifications (ICVs) and continuing calibration verifications (CCVs)
were analyzed at the required frequency. The %R values met the control criteria (90
- 110%).

Blanks

Calibration Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks
(CCBs) were analyzed at required frequency. Target analytes were not detected in
ICBs/CCBs at or above the method detection limits (MDLs).

Method Blanks: Method blanks were prepared and analyzed as required. Target
analytes were not detected at or above the RLs.

ICP Interference Check Sample (ICS)

The method requires that (1) an inter-element interference check sample be analyzed
at the beginning of each analytical run, and (2) the results should be within + 20% of
the true value. ICP interference check sample analyses met the requirements.

Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the
control limits (80 — 120%).

Duplicate Sample Analysis
Duplicate sample analyses were not performed on project samples in these SDGs,

and therefore not reported. The analytical precision was evaluated based on the field
duplicate results.
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5.9 Matrix Spike (MS)

Matrix spike analyses were not performed on project samples in these SDGs, and
therefore not reported. The analytical accuracy was evaluated based on the LCS
results.

5.10 Internal Standards
At least three internal standards were added to all field and QC samples for ICP/MS

analyses. All percent relative intensity values were within the method criteria (30 -
120% of those for the associated calibration blank).

5.11 ICP Serial Dilution

Serial dilution analysis were not performed on project samples in these SDGs, and
therefore not reported.

5.12 Field Duplicates
Two pairs of field duplicates - samples FM105-090331 and FM105-090331D; and
samples MW26R-090401 and MW26R-090401D, were submitted for metals analyses.
The duplicate RPD or concentration difference values for detected analytes and data
qualification are presented in Appendix A of this report.

5.13 Analyte Quantitation and Reporting Limits
RLs for selected analytes in a number of samples were raised due to the required
dilution to overcome matrix interference associated with the samples. The QAPP
requirements for quantitation limits were achieved.

5.14 Overall Assessment of Metals Data Usability

Metals data are of known quality and acceptable for use.

6. TPH-Diesel & Motor Oil by GC/FID (Method NWTPH-Dx)
6.1 Holding Time

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. The extraction and analysis of samples met
the requirements.

6.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using
individual petroleum product reference standards to ensure the proper identification
and quantitation of petroleum hydrocarbons in samples, (2) the calibration curve
includes a sufficiently low standard to provide the necessary reporting limits, and (3)
the linear working range of the instrument be defined.
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6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

The ICAL met the method requirements. The linearity of the ICAL curve was verified
with %RSD of RFs (%RSD < 20%, according to EPA SW 846 Method 8000), and was
acceptable for both diesel and motor oil range total petroleum hydrocarbon (TPH).
Calibration Verification

The method requires that (1) a mid-range check standard be analyzed prior to and
after each analytical batch, and (2) the percent drift value be within £15% of the true
value. The calibration verification analyses met the requirements.

Method Blanks

Method blanks were prepared and analyzed as required. TPH-Diesel and TPH-Motor
Oil were not detected at or above the RLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

Duplicate Analysis

Duplicate analyses were not performed on project samples in these SDGs, and
therefore were not reported. Analytical precision was evaluated based on the
LCS/LCSD analyses.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.

Field Duplicates

Two pairs of field duplicates - samples FM105-090331 and FM105-090331D; and
samples MW26R-090401 and MW26R-090401D, were submitted for TPH-Diesel &
Motor Oil analyses. The target compounds were not detected at or above the RL in
these samples. The field precision met the project criterion.

Reporting Limits

The reported RLs were supported with adequate ICAL concentrations. Sample-
specific RLs met the QAPP requirements.

Overall Assessment of TPH-Diesel and Motor Oil Data Usability

TPH-Diesel and Motor Oil data are of known quality and acceptable for use.
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I. Data qualification are summarized as follows:
Data Report
Sample ID Analyte Qualifier Reason Section
FM105-090331 . uJ The field duplicate result did not meet the .
FM105-090331D bis(2-Ethylhexyl)phthalate J project control limits. Appendix A

Il. Data affected by associated blanks are qualified and results adjusted as follows:

Sample ID

Adjusted Report
Analyte Original Result Result Unit Section

No data were qualified in relation to detections in blanks in these SDGs.

[ll. Data Qualifiers are defined as follows:

Data Qualifier Definition
J The analyte was detected above the reported quantitation limit, and the reported concentration was an
estimated value.
NJ The analyte was not definitively identified and the reported concentration was an estimated value.
R The result was rejected and could not be used.
U The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.
Approved By: Date:

Mingta Lin
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APPENDIX A

The precision criterion (< 50%) was applied to evaluating the relative percent difference
(RPD) values of field duplicate results greater than five times the MRL (5xRL). For results
less than 5xRL, an advisory criterion of 2xRL was applied to evaluating the concentration
differences.

The RPD and concentration difference values for detected analytes and data qualification
are presented as follows:

Sample ID &
Concentration (ug/L) Conc.
RL RPD Difference Data
Detected Target Analyte (ng/L) FM105-090331 FM105-090331D (%) (ng/L) Qualification
Arsenic 0.2 0.50 0.50 - 0 No action
cis-1,2-Dichloroethene 0.2 0.40 0.50 - 0.01 No action
Tetrachloroethene (PCE) 0.2 3.4 3.7 8.5% - No action
Trichloroethene (TCE) 0.2 0.60 0.60 - 0 No action
bis(2-Ethylhexyl)phthalate 1.0 ND 5.8 - 5.8 UJid
Sample ID &
Concentration (pg/L) Conc.
RL RPD Difference Data
Detected Target Analyte (ug/L) | MW26R-090401 MW26R-090401D (%) (mg/L) Qualification
Benz(a)anthracene 0.01 ND 0.011 - 0.011 No action
Benzo(b)fluoranthene 0.01 ND 0.018 - 0.018 No action
Benzo(k)fluoranthene 0.01 ND 0.016 - 0.016 No action
Chrysene 0.01 0.011 0.022 - 0.011 No action
Chromium 2 3 3 - 0 No action
Nickel 2 6 7 - 1 No action

Notes:

RL — Reporting limit

ND — Not detected at or above the RL

RPD — Relative percent difference

Conc. Difference — Concentration difference between the parent sample and the field duplicate sample
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CLP National Functional Guidelines for Data Review (EPA 2007 — Organics, EPA

2004 - Inorganics)
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quality assurance project plan
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INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical
data for samples collected during September 2009 for the referenced project. The
laboratory reports validated herein were submitted by Analytical Resources, Inc. (ARI),
assigned sample delivery group (SDG) numbers PM70, PN0O4, and PN16.

A level Ill data validation was performed on the laboratory reports. The validation followed
the procedures specified in USEPA CLP Functional Guidelines ([NFGs], EPA 2004 and
2007) with modifications to accommodate project and analytical method requirements. The
numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the quality assurance project plan ([QAPP], Aspect 2008)
and the current performance-based control limits established by the laboratory (laboratory
control limits). Instrument calibration, frequency of QC analyses, and analytical sequence
requirements were evaluated against the respective analytical methods.

Validation findings are discussed in each section pertinent to the QC parameter for each
type of analysis. Qualified data with applied data qualifiers are summarized in the
Summary section at the end of this report. Field duplicate results and evaluation is
presented in Appendix A.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Field Laboratory
Sample Sample Sampling Sample As
1D ID Date Type VOCs | SVOCs | PAHs PCBs Pb | Metals | TPH
CMP2-090902 PM70A 09/02/09 GW X X X X X
MW 125-090902 PM70B 09/02/09 GW X X X X X X
CMP17-090902 PM70C 09/02/09 GW X X X X X X
FM105-090902 PM70D 09/02/09 GW X X X X X X
FM105-090902D PM70E 09/02/09 FD X X X X X X
CMP5-090902 PM70F 09/02/09 GW X X X X X
CMP3-090903 PNO4A 09/03/09 GW X X X X X
CMP4-090903 PN04B 09/03/09 GW X X X X X
CMP15-090903 PNO04C 09/03/09 GW X X X X X
MW26R-090903 PN0O4D 09/03/09 GW X X X X X
MW26R-090903D PNO4E 09/03/09 FD X X X X X
MW44-090903 PNO4F 09/03/09 GW X X X X X
MW36-090903 PNO04G 09/03/09 GW X X X X X

Notes:

X - The analysis was requested and performed on the sample

VOCs - Volatile organic compounds, chlorinated ethanes and ethenes only
SVOCs — Semi-volatile organic compound, bis(2-ethylhexyl)phthalate only
PAHs — Polycyclic aromatic hydrocarbons, carcinogenics only

PCBs — Polychlorinated biphenyl Aroclors

As — Arsenic

Pb - Lead
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Metals — Antimony, arsenic, chromium, copper, lead, and nickel
TPH — Diesel and motor oil range total petroleum hydrocarbon
GW — Groundwater sample

FD — Field duplicate

Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory

VOCs SW846 Method 8260B

SVOCs SW846 Method 8270C—Full Scan

PAHs SW846 Method 8270C-SIM
Analytical Resources, Inc. (ARI)
Tukwila, WA

PCB Aroclors SW846 Method 8082 wrva,

Metals (Sb, As, Cr, Cu, Pb, & Ni) EPA Method 200.8

TPH-Diesel and Motor Oil NWTPH-Dx

Notes:

1.

2.

3.

SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,
ngl\'n/}gﬁoliggg(').s - USEPA Methods for Chemical Analysis of Water and Wastes, EPA —600/4-79-020, March 1983
ES\\/,JI'SILO}-T.- Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State Department of Ecology, June
;?&7; Selective ion monitoring
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DATA VALIDATION FINDINGS

1. VOCs by GC/MS (EPA Method SW8260B)
1.1  Sample Management and Holding Time

Samples were received in the laboratory intact and in consistence with the
accompanying chain-of-custody (COC) documentation. The temperature for coolers
was outside the upper limit of 4+2°C upon the receipt at the laboratory. All samples
were hand-delivered to the laboratory the same day of collection. The higher cooler
temperature had no significant effects on data quality. No other anomalies were
identified in relation to sample preservation, handling, and transport.

Water samples should be analyzed within 14 days of collection. All samples were
analyzed within the required holding time.

1.2 GC/MS Instrument Performance Check

Bromofluorobenzene (BFB) tuning was performed within each 12-hour interval. All
required ion abundance ratios met the method requirements.

1.3 Initial Calibration

The National Functional Guidelines (NFGs) require that the percent relative standard
deviation (%RSD) be <30% and the average response factor (RF) be > 0.01 for poor
response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r’) be >0.99. Initial calibration met the criteria for all
target compounds.

1.4 Calibration Verification
The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the percent difference (%D) be within £20%, and (3)
the RF be > 0.01 for poor response compounds and >0.05 for all other compounds.
Calibration verification analyses met the method requirements.

1.5 Method Blank

A method blank was prepared and analyzed as required. Target compounds were not
detected at or above the method detection limits (MDLs) in the method blank.
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1.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)
LCS and LCSD were prepared and analyzed as required by the method. All percent
recovery (%R) and relative percent difference (RPD) values met the laboratory control
criteria.

1.7 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

1.8 Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

1.9 Internal Standard

The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

1.10 Field Duplicates
Samples FM105-090902 and FM105-090902D were field duplicates. The duplicate
sample RPD or concentration difference values for detected compounds and data
qualification are presented in Appendix A of this report.

1.11 Reporting Limits (RLs)

The sample-specific RLs met the QAPP requirements and were supported with
adequate initial calibration concentrations.

1.12 Overall Assessment of VOCs Data Usability

VOCs data are of known quality and acceptable for use.

2. bis(2-Ethylhexyl)phthalate by GC/MS (EPA Method SW8270C)
2.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should

be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

Initial Calibration

The NFGs criteria require that the percent %RSD be <30% and the average RF be >
0.01 for poor response compounds and >0.05 for all other compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r?) be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within +20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration
verifications met the criteria.

Method Blank

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the MDL in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits, except that the %R value for
one of the surrogates, p-terphenyl-d4, exceeded the upper control limit in sample
CMP1-090904. bis(2-Ethylhexyl)phthalate was not detected at or above the RL in this
samples. The higher surrogate recovery had no effect on data quality; no data were
qualified on this basis.

Matrix Spike (MS) and MS Duplicate (MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.
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2.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within -50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

2.10 Field Duplicates
Two pairs of field duplicates - samples FM105-090902 and FM105-090902D; and
samples MW26R-090903 and MW26R-090903D, were submitted for bis(2-
ethylhexyl)phthalate analyses. bis(2-Ethylhexyl)phthalate was not detected at or
above the RL in these samples. The field precision met the project criterion.

2.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.

2.12 Overall Assessment of bis(2-Ethylhexyl)phthalate Data Usability

bis(2-Ethylhexyl)phthalate data are of known quality and acceptable for use.

3. PAHs by GC/MS - SIM (EPA Method SW8270C)
3.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

3.2 GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion
abundance ratios met the method requirements.

3.3 Initial Calibration

The NFGs criteria require that the %RSD be <30% and the average RRF be >0.05 for
all target compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the

quantitation option, the %RSD of RFs be < 15% for the analyte, (2) if least-square
linear regression is chosen for quantitation, the correlation coefficient (r) be >0.995,
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

and (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination () be >0.99. The initial calibration met the criteria.

Calibration Verification

The analytical method and NFGs criteria require that (1) continuing calibrations be
analyzed at the beginning of each 12-hour analysis period prior to the analysis of
method blank and samples, (2) the %D be within +20%, and (3) the RF be > 0.01 for
poor response compounds and >0.05 for all other compounds. Calibration verification
analyses met the criteria or the %D values were at levels that had no effects on
sample results (e.g., biased-high %D values and the target analytes were not
detected in associated samples).

Method Blanks

Method blanks were prepared and analyzed as required. No target compounds were
detected at or above the MDLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
%R values were within the laboratory control limits, except that the %R value (30.9%)
for one of the surrogates, 2-methylnaphthalene-d,o, was less than the lower control
limit in sample CMP2-090902. The sample was diluted and re-analyzed. The %R
values for both surrogates were within the control limits in the re-analysis, indicating
that the lower surrogate recovery in the initial analysis was a result of matrix
interference rather than extraction deficiency. Data were not qualified on this basis.

Matrix Spike (MS) and MS Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds
from that of the associated 12-hour calibration standard, and (2) the area counts of all
internal standards be within —50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

Field Duplicates

Two pairs of field duplicates - samples FM105-090902 and FM105-090902D; and
samples MW26R-090903 and MW26R-090903D, were submitted for PAHs analyses.
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The duplicate RPD or concentration difference values for detected compounds and
data qualification are presented in Appendix A of this report.

3.11 Reporting Limits

The sample-specific RLs met the project requirements and were supported with
adequate initial calibration concentrations.

3.12 Overall Assessment of PAHs Data Usability

PAHs data are of known quality and acceptable for use.

4. PCB Aroclors by GC/ECD (EPA Method SW8082)
4.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should
be analyzed within 40 days of extraction. All samples were extracted and analyzed
within the required holding times.

4.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the
other five Aroclors to establish calibration factors (CFs) and for Aroclor pattern
recognition, (3) at least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor
for characterization, (4) the relative standard deviation (%RSD) values of Aroclor
1016 and 1260 CFs must be < 20%, and (5) if dual column analysis is chosen, both
columns should meet the requirements.

The laboratory chose the internal-standard linear calibration for the Aroclor
quantitation. The average RF %RSD values met the linearity criterion (20%). All RFs
were >0.01, as recommended by SW846 Method 8000. The initial calibrations met
the method requirements and were acceptable.

4.3 Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for
each 12-hour analysis sequence, and (2) the percent drift (%D be within £15% to
demonstrate the linearity of the initial calibration. Calibration verifications were
performed at the required frequency. All %D values either met the method criterion or
at levels that had no effects on sample results (e.g., biased-high %Dy values where
target analytes were not detected in associated samples).
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4.4 Method Blanks

Method blanks were prepared and analyzed as required. PCB Aroclors were not
detected at or above the MDLs in the method blanks.

4.5 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

4.6 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in these SDGs, and
therefore not reported.

4.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and
RPD values were within the project control limits.

4.8 Internal Standards

The laboratory chose the internal-standard calibration approach for analyte
guantitation. The SW-846, Method 8000 requires that (1) internal standard retention
time be within £30 seconds from that of the associated 12-hour calibration standard,
and (2) the area counts of all internal standards be within -50% to +100% of the
associated 12-hour calibration standard. All internal standards in the sample and
associated QC analyses met the criteria.

4.9 Field Duplicates
Two pairs of field duplicates - samples FM105-090902 and FM105-090902D; and
samples MW26R-090903 and MW26R-090903D, were submitted for PCB Aroclors
analyses. PCB Aroclors were not detected at or above the RLs in these samples.
The field precision met the project criterion.

4.10 Reporting Limits and Target Compound Quantitation
Sample-specific RLs met the QAPP requirements. RLs in selected samples were
raised due to non-target chemical interference or response peaks that did not meet
the Aroclor identification criteria (e.g., peak ratios, chromatographic patterns).

The dual column RPD value for Aroclor 1248 in sample CMP3-090903 was greater
than 40%. The Aroclor 1248 result in this sample was qualified (J) as estimated.

4.11 Overall Assessment of PCB Aroclors Data Usability

PCB Aroclor data are of known quality and acceptable for use as qualified.
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5. Total Metals by ICP/MS (EPA Method 200.8)
5.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and
transport, as discussed in Section 1.1.

Water samples should be analyzed within 180 days. Samples were analyzed within
the required holding time.

5.2 ICP/MS Tuning

Instrument tuning was performed at the required frequency. The stability check
(%RSD <5%), mass calibration (mass difference <0.1 AMU), and resolution check
(peak width <1.0 AMU at 5% peak height) met the NFG and method criteria.

5.3 Initial Calibration
The ICP methods requires that (1) a blank and one calibration standard be used in

establishing the analytical curve, and (2) the average of replicate exposures be
reported for all standards, QC, and sample analyses.

A check standard containing target analytes at the reporting limit levels was analyzed
at the beginning of each analytical run. The results were within the NFGs criteria of
70-130%.

5.4 Calibration Verification (ICV and CCV)

Initial calibration verifications (ICVs) and continuing calibration verifications (CCVs)
were analyzed at the required frequency. The %R values met the control criteria (90
- 110%).

5.5 Blanks
Calibration Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks
(CCBs) were analyzed at required frequency. Target analytes were not detected at or
above the MDLs in ICBs/CCBs.

Method Blanks: Method blanks were prepared and analyzed as required. Target
analytes were not detected at or above the MDLs in the method blanks.

5.6 ICP Interference Check Sample (ICS)
The method requires that (1) an inter-element interference check sample be analyzed
at the beginning of each analytical run, and (2) the results should be within £ 20% of
the true value. ICP interference check sample analyses met the requirements.

5.7 Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the
control limits (80 — 120%)).
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5.8 Duplicate Sample Analysis

Duplicate sample analyses were not performed on project samples in these SDGs,
and therefore not reported. The analytical precision was evaluated based on the field
duplicate results.

5.9 Matrix Spike (MS)
Matrix spike analyses were not performed on project samples in these SDGs, and
therefore not reported. The analytical accuracy was evaluated based on the LCS
results.

5.10 Internal Standards
At least three internal standards were added to all field and QC samples for ICP/MS
analyses. All percent relative intensity values were within the method criteria (30 -
120% of those for the associated calibration blank).

5.11 ICP Serial Dilution

Serial dilution analysis were not performed on project samples in these SDGs, and
therefore not reported.

5.12 Field Duplicates
Two pairs of field duplicates - samples FM105-090902 and FM105-090902D; and
samples MW26R-090903 and MW26R-090903D, were submitted for metals analyses.
The duplicate RPD or concentration difference values for detected analytes and data
qualification are presented in Appendix A of this report.

5.13 Analyte Quantitation and Reporting Limits
RLs for selected analytes in a number of samples were raised due to the required
dilution to overcome matrix interference associated with the samples. The QAPP
requirements for quantitation limits were achieved.

5.14 Overall Assessment of Metals Data Usability

Metals data are of known quality and acceptable for use.

6. TPH-Diesel & Motor Oil by GC/FID (Method NWTPH-Dx)
6.1 Holding Time
Water samples should be extracted within seven days of collection. Extracts should

be analyzed within 40 days of extraction. The extraction and analysis of samples met
the requirements.
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using
individual petroleum product reference standards to ensure the proper identification
and quantitation of petroleum hydrocarbons in samples, (2) the calibration curve
includes a sufficiently low standard to provide the necessary reporting limits, and (3)
the linear working range of the instrument be defined.

The ICAL met the method requirements. The linearity of the ICAL curve was verified
with %RSD of RFs (%RSD < 20%, according to EPA SW 846 Method 8000), and was
acceptable for both diesel and motor oil range total petroleum hydrocarbon (TPH).
Calibration Verification

The method requires that (1) a mid-range check standard be analyzed prior to and
after each analytical batch, and (2) the percent drift value be within £15% of the true
value. The calibration verification analyses met the requirements.

Method Blanks

Method blanks were prepared and analyzed as required. TPH-Diesel and TPH-Motor
Oil were not detected at or above the MDLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

Duplicate Analysis

Duplicate analyses were not performed on project samples in these SDGs, and
therefore were not reported. Analytical precision was evaluated based on the
LCS/LCSD analyses.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and
RPD values were within the laboratory control limits.

Field Duplicates

Two pairs of field duplicates - samples FM105-090902 and FM105-090902D; and
samples MW26R-090903 and MW26R-090903D, were submitted for TPH-Diesel &
Motor QOil analyses. The target compounds were not detected at or above the RLs in
these samples. The field precision met the project criterion.

Reporting Limits

The reported RLs were supported with adequate ICAL concentrations. Sample-
specific RLs met the QAPP requirements.
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6.10 Overall Assessment of TPH-Diesel and Motor Oil Data Usability

TPH-Diesel and Motor Oil data are of known quality and acceptable for use.
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I. Data qualification are summarized as follows:
Data Report
Sample ID Analyte Qualifier Reason Section
CMP3-090903 Aroclor 1248 J e dua) column RPD value was greater 4.10

Il. Data affected by associated blanks are qualified and results adjusted as follows:

Adjusted Report
Sample ID Analyte Original Result Result Unit Section

No data were qualified in relation to detections in blanks in these SDGs.

[ll. Data Qualifiers are defined as follows:

Data Qualifier Definition
J The analyte was detected above the reported quantitation limit, and the reported concentration was an
estimated value.
NJ The analyte was not definitively identified and the reported concentration was an estimated value.
R The result was rejected and could not be used.
U The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.
Approved By: Date:

Mingta Lin
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APPENDIX A

The precision criterion (< 50%) was applied to evaluating the relative percent difference
(RPD) values of field duplicate results greater than five times the MRL (5xRL). For results
less than 5xRL, an advisory criterion of 2xRL was applied to evaluating the concentration
differences.

The RPD and concentration difference values for detected analytes and data qualification
are presented as follows:

Sample ID &
Concentration (ug/L) Conc.
RL RPD Difference Data
Detected Target Analyte (ng/L) FM105-090902 FM105-090902D (%) (ng/L) Qualification
Arsenic 0.2 0.50 0.50 - 0 No action
cis-1,2-Dichloroethene 0.2 0.20 0.20 - 0 No action
Tetrachloroethene (PCE) 0.2 5.2 5.0 4% - No action
Trichloroethene (TCE) 0.2 0.60 0.50 - 0.10 No action
Sample ID &
Concentration (ug/L) Conc.
RL RPD Difference Data
Detected Target Analyte (ng/L) | MW26R-090903 MW26R-090903D (%) (pg/L) Qualification
Chrysene 0.01 0.013 0.013 - 0 No action
Chromium 2 3 3 - 0 No action
Copper 2 3 3 - 0 No action
Nickel 2 7 6 - 1 No action
Notes:

RL — Reporting limit

ND — Not detected at or above the RL
RPD — Relative percent difference
Conc. Difference — Concentration difference between the parent sample and the field duplicate sample
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