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EXECUTIVE SUMMARY
L ]

An upland remedial investigation was conducted on five properties (collectively referred
to as the site) that surround Smith’s Cove in Bremerton, Kitsap County, Washington.
These sites include Evergreen Park, Brem-Air Disposal Company, City Depot, Lofthus,
and Puget Power. All the properties except Evergreen Park have been used for industrial
purposes since the early 1900s. The remedial investigation was conducted to evaluate the
environmental effects resulting from historical industrial uses. The City of Bremerton will
mitigate potential exposure effects by redeveloping the former industrial site into a park,

the Evergreen Park Expansion Project, that will be expanded around Smith’s Cove.

Soil samples were collected from 23 stations that were spatially distributed across the
subject properties. The samples, collected to a maximum depth of 12 ft, were submitted
for petroleum hydrocarbon quantification and semivolatile organic, volatile organic,
metals, and polychlorinated biphenyl analyses. Screening-level groundwater samples also

were collected from 7 of the 23 stations and submitted for the same analyses.

Petroleum hydrocarbons are the primary compounds in onsite soil. Gasoline-, diesel-, and
oil-range petroleum hydrocarbons are present in broad concentration ranges (i.e., from
non-detect values to 11,600 mg/kg). Based on screening-level data, petroleum hydrocar-
bons also affect the groundwater. In particular, maximum concentrations of diesel-range
hydrocarbons were documented at 30,800 ug/L. In addition, nearby offsite sources may

contribute to onsite groundwater concentrations.

A screening-level comparison between the maximum concentrations and potential state
cleanup goals indicates that the site does not present unacceptable risks to human health
or the environment. Further, potential risk from affected soil or groundwater will be miti-

gated by construction activities associated with redeveloping the industrial site into a park.
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1. INTRODUCTION
|

This report presents the results of the remedial investigation of five properties surrounding
Smith’s Cove in Bremerton, Kitsap County, Washington (Figures 1 and 2). The purpose
of the remedial investigation was to characterize the properties on behalf of the City of
Bremerton (the City). The City plans to redevelop these properties and expand Evergreen
Park south around Smith’s Cove. The current redevelopment scenario consists of demol-
ishing the existing buildings and structures, importing clean fill material to increase the
park’s elevation above the cove, landscaping the new surface for playfields and recrea-
tional facilities, and determining whether to build a walking path along the edge of the

park above the shoreline.

During the remedial investigation, the upland portions of five different properties
(collectively referred to as the site) were investigated. Complete legal descriptions of the
individual properties are provided in the Draft Environmental Information to Support the
Proposed Evergreen Park Expansion Project (Failure 1996). The five properties are as

follows:
m  Evergreen Park
m  Brem-Air Disposal Company (Brem-Air)
m  City Depot
= Lofthus

=  Puget Power.

The following sections summarize site background, previous investigations and objectives;

field sampling procedures; laboratory analyses; investigation results; and an evaluation of
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1.1

the results obtained during the remedial investigation. Appendix A presents borehole logs,

and Appendix B contains a quality assurance summary for analytical data

SITE BACKGROUND

The five properties are located near Smith’s Cove (Figure 2). Except for the northern
portion of Evergreen Park, the principal sites surrounding the cove have been used for
industrial or commercial purposes since the early 1900s. Available historical records and
previous investigations were reviewed before the current investigation. Based on that
review, complete information regarding historical and current operations for the subject

properties was summarized in Failure (1996). A brief summary of each property follows:

m  Evergreen Park—The City currently operates the land for recreational
purposes. Although historical recreational uses are well documented
throughout the park, past operations on the southern portion of the site
included a small trash facility operated by the City’s Sanitation
Department.

®  Brem-Air—This property has been inactive since early 1997.
Brem-Air formerly operated a garbage truck maintenance and steel-box
recycling service. Other past activities included coal storage, bulk
petroleum storage, concrete manufacturing, auto freight depots, and

small boat repair operations.

= City Depot—Although this property is currently vacant (i.e., all former
buildings have been demolished and removed), it was used for automo-
bile maintenance from at least 1947 to 1995. The City has rerouted
14th Street along the southern boundary of the property and plans to

incorporate the land into Evergreen Park.
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n Lofthus—The Lofthus site is primarily vacant land with two small
commercial operations (R&H Automotive and Bremerton Amusement
Company) located in the southeastern corner of the property. The
property was used as a lumber yard and/or bulk fuel storage facility
from the turn of the century until approximately 1991. Other past uses

include a sheet metal shop and painting operations.

m  Puget Power—A tower that supports overhead transmission lines
across Port Washington Narrows is currently the only onsite structure.
Records indicate that fuel storage tanks, transformers, and a substation

were present from 1918 to 1928.

Portions of the properties located between Sheldon Boulevard and Smith’s Cove were
developed between 1928 and 1947 using artificial fill from an unknown source (Failure
1996). Although underlying native material has not been investigated, based on the gen-
eral geology of the Bremerton area (USDA 1980) and on nearby well logs (Ecology
1995), the native soils probably begin at a depth of about 12 ft and are glacial till.

Smith’s Cove is on Port Washington Narrows, a marine water body with daily tidal fluc-
tuations of 5-10 ft. Groundwater occurs at a depth of less than 10 ft below ground sur-
face (bgs) and is influenced by the tides. Because the groundwater in the subject area is
saline, it has no potential use as potable water. Based on the topography at the subject
site, local shallow groundwater likely flows toward Smith’s Cove, and groundwater seeps

are visible in Smith’s Cove during low tide.
The only surface water tributary in the project area is an unnamed, ephemeral ditch leading

from the Lofthus tank area to Smith’s Cove. The ditch is approximately 2 ft wide and was

dry during remedial investigation sampling activities.
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SUMMARY OF PREVIOUS INVESTIGATIONS

Limited characterization has been performed on the Evergreen Park, Brem-Air, and
Lofthus properties. Figure 3 presents historical sampling locations. A summary of avail-
able data for the subject properties is provided in Table 1. A brief discussion of available

data is summarized from Failure (1996) below:

=  Evergreen Park—During construction of a storm sewer along the
southern boundary of the park in 1994, soils contaminated with total
petroleum hydrocarbons (TPH) (including diesel and heavy oil), metals,
and asbestos were discovered. Approximately 2,200 tons of affected
soil associated with the storm sewer excavation were disposed at the
Kitsap County Landfill. No other site characterization or remedial

actions have occurred in this area of the site.

In 1996, PTI conducted a limited subsurface soil and groundwater
investigation in the northeastern corner of the park using Geoprobe®
methods (PTI 1996b). Low concentrations of diesel- and heavy oil-
range petroleum hydrocarbons were identified in site soils, and the site
is currently awaiting a No Further Action determination by the Wash-
ington State Department of Ecology (Ecology) under the Independent

Remedial Action Program.

®  Brem-Air—In 1993, Woodward-Clyde Consultants collected subsur-
face soil samples during a limited investigation (Woodward-Clyde
1993). The presence of TPH as diesel and heavy oil, petroleum sol-
vents, volatile organic compounds (VOCs), and metals were confirmed
in soils collected from the groundwater depth. No remedial actions

have been conducted at this site.

= City Depot—No characterization had been conducted at the site.
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1.3

m  Lofthus—A single surface water sample that Ecology collected in
1992 indicated the presence of TPH, oil and grease, and lead. No other

characterization previously had been conducted at the site.

m  Puget Power—No onsite investigations had been performed. How-
ever, the soils underlying Highland Avenue and immediately adjacent to
the site contained petroleum hydrocarbons, as observed during utility
work performed by the City. The source of the contamination was not
determined, and Chevron (located directly east and southeast of the

Puget Power site [Figure 3]) removed a portion of the affected soil.

Complete information for these subject property investigations is presented in Failure
(1996) and in the workplan prepared to support this investigation (PTI 1996a). In addi-
tion to the data available for the subject properties, a limited amount of data is also avail-
able for offsite properties, including the Chevron property. A summary of recent
analytical data from groundwater monitoring activities at the Chevron property is pre-
sented in Table 2 (Pacific 1997).

The strategy for this remedial investigation was developed based on information from
historical sources and existing data, where available. The objectives of the investigation

are discussed in the following section.

OBJECTIVES OF THE REMEDIAL INVESTIGATION

In general, the primary goals of the remedial investigation were to 1) assess soil and fill
stratigraphy, 2) evaluate the vertical and horizontal extent of contamination, 3) identify
potential exposure pathways, and 4) evaluate the potential effect of contaminated soils, if
present, on groundwater. Each site had additional specific sampling objectives, based on
historical operations and previous investigations. The site-specific objectives were as

follows:
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m  Evergreen Park—Additional subsurface soil sampling was required in
the storm sewer area and in the area between the storm sewer and the
northern portion of the park. Groundwater screening was also

required.

®m  Brem-Air—Additional subsurface soil sampling was required in areas
associated with buried objects and historical operations. Groundwater

screening was also required.

®m  Lofthus—Subsurface soil sampling was required across the site, par-
ticularly in areas associated with former fueling and lumber yard opera-

tions. Groundwater screening was also required.

= Puget Power—Limited subsurface soil sampling was required in areas
associated with former power-generating facilities. = Groundwater

screening was also required.

m  City of Bremerton (former Depot Building)—Limited subsurface
soil sampling was required in areas associated with former auto mainte-

nance activities. Groundwater screening was also required.

The investigation was designed to provide data to address the above objectives by col-

lecting the following soil and groundwater samples:

= Soil samples were to be collected from 24 boreholes at depths of 0-3,
3-6, and 6-9 ft bgs, or the groundwater-vadose zone interface. The
boreholes were placed in potential source areas and/or at downgradient
locations, based on historical operations and existing data. A sampling
grid was not appropriate for the investigation because of the size (over
8 acres) and variability of the subject area. Sampling stations and
depths were chosen to bracket potential contaminant concentrations

throughout the subject area.
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m  Groundwater samples were to be collected from within the boreholes at
7 of the 24 proposed stations. Groundwater samples were generally
collected from stations near potentially affected areas on each of the
subject properties. These screening-level samples were intended to
determine whether contaminants had migrated from soil to ground-

water at the site.

Subsequent sections of this report describe the field sampling procedures and laboratory
analytical methods, summarize the results of the current investigation, and evaluate the

effects of analytical data on potential remediation options.
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2. FIELD SAMPLING PROCEDURES

Field sampling included installation of 23 Geoprobe® boreholes to depths ranging from
9-13 ft bgs, collection of groundwater Samples from 7 of the 23 Geoprobe® boreholes,
and collection of one surface soil sample. The Geoprobe® drilling equipment was supplied
and operated by Cascade Drilling of Woodinville, Washington. Field work was conducted
from Monday, April 7 to Wednesday, April 9, 1997. Ecology personnel briefly visited the

site during sampling activities on April 9, 1997.

All field work was conducted in accordance with the Workplan for Field Sampling for
Evergreen Park Expansion Project (PTI 1996a) with the following exceptions:

m  Subsurface soil and groundwater samples were collected using Geo-
probe® equipment rather than the similar Strataprobe® equipment

specified in the workplan.

m  One of the 24 sampling stations specified in the workplan was not
accessible; therefore, no samples were collected at that location. Sta-
tion LF-02 on the Lofthus property was located within the footprint of
a former aboveground tank and was surrounded by a 14-fi-high con-
crete wall (i.e,, a confined space) that prohibited safe ingress and
egress. All other stations were sampled as planned, with only minor

adjustments (i.e., less than 20 ft) to avoid utilities or other obstructions.

m  Laboratory analyses of samples included the new analytical methods
(i.e., Washington extractable petroleum hydrocarbons [WA-EPH] and
Washingtbn volatile petroleum hydrocarbons [WA-VPH]) specified in
an interim TPH policy (Ecology 1997), in addition to the analyses
specified in the workplan.
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2.1

m WA-EPH methods were used for analysis of polycyclic aromatic
hydrocarbons (PAHs), rather than U.S. Environmental Protection
Agency (EPA) Method 8270.

The field methods used for collecting soil and groundwater samples in this investigation

are discussed in the following sections.

SOIL SAMPLES

Subsurface soil samples were collected from boreholes using Geoprobe® techniques that
advance a stainless-steel sample core into the ground with truck-mounted hydraulics. For
the collection of soil samples, the Geoprobe® was advanced to a depth (usually at least 9 ft
bgs) that exceeded the groundwater interface. The water table was encountered at depths
between 3.0-8.5 ft bgs over a 3-day period because of tidal fluctuations. Soil samples
were collected continuously from the boreholes using a 1.5-in.-diameter, 3-ft-long,
stainless-steel, split-spoon sampler. Soil lithology was logged continuously, and the color,
texture, and grain size were characterized in the field, consistent with the Unified Soil

Classification System. Soil borehole logs for all stations are provided in Appendix A.

Representative samples were collected along the length of each soil interval and trans-
ferred directly to a 2-oz. sample jar with no headspace for potential analysis of VOCs. The
remaining soil from each interval was then homogenized, and small portions of the
homogenized sample were placed into dedicated plastic Ziploc® bags for field screening
and visual examination. The remainder of the homogenized soil sample was placed into
the appropriate sample jar, sealed, and stored on ice in coolers. All soil samples were
collected in sample containers provided by the laboratory. All soil samples were shipped
to the analytical laboratory within 48 hours after collection under appropriate chain-of-

custody procedures.
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2.2

Before collecting samples, all sampling equipment was scrubbed with Alconox®, rinsed
with distilled water, rinsed with acetone and hexane, and then rinsed thoroughly with
deionized water. The small volume of acetone and hexane rinsates was collected in an

open container and allowed to evaporate in a well-ventilated area.

All soil samples were field screened. The potential presence of VOCs was determined
using a photoionization detector (PID). Thin-layer chromatography (TLC) methods were
used to test each sample for TPH. Observations of visible staining and/or sheen were also
recorded. Table 3 summarizes the results of the field screening of the soil samples. Based
on these results, a subset of the samples was selected for submittal to the laboratory for
chemical analyses. Additional analyses for specific soil samples were selected based on
historical information. The samples selected and the specified analytical suite for each
sample are also shown in Table 3. All other soil samples collected were submitted for

archive at the laboratory.

In addition to subsurface soil samples, one surface soil sample was collected from the
ditch near the former tank supports on the Lofthus property. This station is identified as
LF-03 on Figure 4. The sample was collected from 0-3 ft bgs using a stainless-steel hand

auger and was field-screened as described above.

GROUNDWATER SAMPLES

Seven groundwater samples were collected from a temporary well screen advanced by the
Geoprobe® rig at the locations shown in Figure 5. The depth to groundwater for each
temporary well station is provided in Table 4. The bottom of the Geoprobe® well-screen
sampler was driven below the groundwater interface (which ranged from 3.5-8.5 ft bgs)
and opened to allow the groundwater to flow into the well screen. A peristaltic pump and
new polyethylene tubing were used to purge groundwater from the well screen and collect

groundwater samples for measurement of field parameters (i.e., temperature, pH, specific
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conductivity, and dissolved oxygen). Field parameters were measured by placing Orion
meter probes into a separate groundwater subsample aliquot. Field parameters were
measured at all groundwater stations except station BA-05, where field observations of a
heavy sheen precluded the use of monitoring probes. Field parameter measurements and

observations of groundwater are presented in Table 4.

Once several temporary well-casing volumes were removed to reduce turbidity, the peri-
staltic pump was shut off, and groundwater samples were collected for chemical analyses
of VOCs using a decontaminated, 7/16-in.-outside-diameter stainless-steel bailer and
placed in the appropriate sample container. Once all of the VOC vials were filled, the
pump was turned on, and water was pumped until turbidity was visibly reduced. The
remaining sample containers (i.e., for non-VOC chemical analyses) were filled by pump-
ing the water directly into the sample containers. All groundwater samples were collected
in sample containers provided by the laboratory and placed on ice in a cooler. Non-
dedicated groundwater sampling equipment was decontaminated between each sampling

station as described above in the Soil Samples section.

All groundwater samples collected for metals analysis were filtered in the field using a
dedicated Geotech® 0.45-micron filter; groundwater samples for all other analyses were
not filtered. Samples submitted for petroleum hydrocarbon and VOC analyses were pre-
served with hydrochloric acid. Samples submitted for metals analyses were preserved with
nitric acid. Samples submitted for polychlorinated biphenyl (PCB) analyses were collected

in bottles that contained no preservative.

All groundwater sample containers were sealed, labeled with a unique sample identifier,
wrapped in bubble wrap, and placed in Ziploc® bags to minimize breakage. The samples
were stored on ice in coolers and shipped to the analytical laboratory within 48 hours after
collection under appropriate chain-of-custody procedures. The specified analytical suite

for each groundwater sample is shown in Table 3.

11
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2.3

Following completion of each Geoprobe® borehole, the hole was abandoned and backfilled
with bentonite chips from the bottom of the borehole to approximately 1 ft bgs and
hydrated with water. The upper 1ft was backfilled with native soil or patched with
asphalt, as appropriate. The sampling stations were marked, and their locations were

measured from utility lines, streets, and other permanent features.

QUALITY ASSURANCE

As specified in the workplan, appropriate measures were taken to ensure the quality of soil
and groundwater samples. Field replicates (i.e., split samples) for soil samples were col-
lected from Stations BA-03 (6-9 ft interval), CB-02 (0-3 ft interval), and LF-07 (0-3 ft
interval). Field replicates for groundwater samples were collected from Stations BA-02
and CB-03. In addition, trip blanks were submitted for VOC analysis, and one soil équip-
ment rinsate sample was collected and submitted for laboratory analysis. A quality assur-

ance report is included in Appendix B.

Additional details on field sampling procedures, including standard operating procedures,

can be found in the workplan for this investigation (PTI 1996a).

12
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3. LABORATORY ANALYSES

The laboratory analyses requested for each of the soil and groundwater samples are listed
in Table 3. After the workplan was developed, Ecology issued an interim TPH policy
requiring new analytical methods (Ecology 1997). According to the current schedule, a
final TPH policy and an analytical methodology will be released by the end of 1997. To
satisfy the interim guidance, WTPH-D extended [EPA 8015 Modified] and WTPH-G/
benzene, toluene, ethylbenzene, and xylenes (BTEX) analyses (as specified in the work-
plan) were used in conjunction with the Ecology-proposed draft methods (i.e., WA-EPH
and WA-VPH). In addition, the original analysis (EPA Method 8270) for PAHs was
replaced with the WA-EPH analysis because selected PAHs are reported under the WA-
EPH method. '

Columbia Analytical Services in Kelso, Washington, conducted all laboratory analyses.
The following sections summarize the methods used for the laboratory analyses of soil and
groundwater samples. Additional details on the analytical procedures, including the data

quality objectives, can be found in the workplan for this investigation (PTI 1996a).

3.1 SOIL SAMPLES

As discussed in the workplan, field screening data (i.e., PID readings, TLC, and sheen)
were used to aid in the selection of soil samples for laboratory analyses. TLC results sug-
gested elevated levels of hydrocarbons (both as diesel and heavy oil) in many of samples
collected; however, few samples exhibited sheen or had PID readings above zero. There-
fore, at least two samples from each borehole were submitted for hydrocarbon quantifica-
tion using Method WTPH-D extended (EPA 8015 Modified). In general, the samples
chosen for analysis were the surface sample and the deepest sample from each borehole in

order to determine the extent of vertical contamination, if present. In some boreholes, all

13
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3.2

of the samples were submitted for hydrocarbon quantification using WTPH-D extended
(EPA 8015 Modified) based on potential historical impacts. Based on the results of the
PID screening or historical information, a selected sample subset was also submitted for
gasoline and BTEX quantification using WTPH-G/BTEX. Some samples were also sub-
mitted for VOC analysis by EPA Method 8260, metals (arsenic, barium, cadmium, chro-
mium, lead, selenium, silver, and mercury) by EPA Series 6000 and 7000 methods, or
PCBs by EPA Method 8080. Finally, selected samples were submitted to quantify TPH
concentrations using the Ecology-proposed draft Methods WA-EPH and WA-VPH
(Ecology 1997).

GROUNDWATER SAMPLES

All seven groundwater samples were submitted for TPH quantification using Méthods
WTPH-D extended (EPA 8015 Modified) and WTPH-G/BTEX. Samples selected based
on historical information were also submitted for VOC analysis using EPA Method 8260
or for PCB analysis by EPA Method 8080. Selected samples were also submitted for dis-
solved metals (arsenic, barium, cadmium, chromium, lead, selenium, silver, and mercury)
analysis using EPA Series 6000 and 7000 methods. Total metals were not analyzed
because the temporary wells generated relatively turbid groundwater samples. Finally,
selected samples were submitted to quantify hydrocarbons using the new Ecology-

proposed draft Methods WA-EPH and WA-VPH (Ecology 1997).

14
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4.

INVESTIGATION RESULTS

4.1

The following sections present summaries of the results of the field investigation and the

analytical data.

FIELD INVESTIGATION RESULTS

The subsurface lithology is heterogeneous across the site. Borehole logs are provided in
Appendix A. Subsurface materials on the properties that were developed using fill (i.e., all
properties except the City Depot parcel) consisted primarily of sandy gravel, sandy silt,
and silty sand. Wood fill and brick debris were observed at various depths throughout the
Lofthus site. An asphalt lens was observed at 2 ft bgs in all boreholes completed on the
City Depot parcel. Native oxidized orange-brown coarse sand was also encountered in

the City Depot boreholes at a depths of 3.0-5.5 ft bgs.

Results of soil screening are presented in Table 3. TLC field screening results were com-
pared to concentrations reported by the laboratory, and the results suggest that TLC
screening was effective in identifying the samples from each borehole that were appropri-
ate for analysis. Most of the TLC samples (85 percent) accurately indicated the presence
of TPH compounds. Over 61 percent of the TLC results were consistent with the analyti-
cal concentrations of petroleum hydrocarbons. In 15 percent of the samples, TLC pro-
vided false positives (i.e., instances where TPH compounds estimated to be present using
TLC methods were not confirmed by the laboratory analyses). There were no instances of
false negatives (i.e., instances where TLC methods failed to estimate the presence of TPH

compounds that were determined to be present by the laboratory analyses).

15
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4.2

4.2.1

Groundwater parameters are summarized in Table 4. The pH levels in groundwater
ranged from 4.00-6.58. Specific conductivity levels (ranging from 105-904 uS/cm) indi-
cate that groundwater has an approximate salinity content of 63—542 mg/L (Hem 1992).

ANALYTICAL RESULTS

Analytical results for the soil and groundwater samples collected in this investigation are
presented below. A complete quality assurance report was prepared to evaluate the ana-

lytical results and is included in Appendix B.

Soil Samples

Results from the 58 soil samples collected from the 23 sampling stations on the properties

surrounding Smith’s Cove are summarized in the following tables:

m  Table 5. Summary of 8015 Modified Results for Soil Samples

m Table 6. Summary of GAS/BTEX, EPH, and VPH Results for Soil

Samples
m  Table 7. Summary of VOC Results for Soil Samples
m  Table 8. Summary of Metals Results for Soil Samples
m  Table 9. Summary of PCB Results for Soil Samples.
Detected concentrations of analytical compounds in soil are shown in Figures 6 through 9.

Samples associated with undetected values are not shown in these figures; however, com-

plete analytical data are contained in the tables referenced above.
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4.2.1.1 Petroleum Hydrocarbon Compounds

Oil-range hydrocarbons were detected in 90 percent of the soil samples, with concentra-
tions ranging from 36-8,210 mg/kg (Figure 6). The highest concentration was detected at
a depth of 6-9 ft bgs at Station BA-06, which is located near the border between the
Brem-Air and Lofthus properties on the south shore of Smith’s Cove. Diesel-range
hydrocarbons were detected at six stations, with concentrations ranging from 16-11,600
mg/kg (Figure 7). The maximum concentration was detected at Station BA-05, located
near the western end of the cove. Although gasoline-range hydrocarbons were detected at
five stations, the concentrations were lower, ranging from 5.0~-120 mg/kg (Figure 8). All
of the gasoline-range detections were co-located with oil- and diesel-range hydrocarbon
detections. Xylene concentrations ranged from 0.10-0.20 mg/kg (Figure 8); no other

BTEX compounds were detected in soil samples.

Kerosene-range hydrocarbons also appeared to be present at Station LF-07 (Table 5).
Although petroleum hydrocarbon compounds were tentatively identified as diesel at Sta-
tions BA-07 and LF-04 and tentatively identified as gasoline at Stations CB-02, BA-05,
BA-07, LF-03, and LF-04, these samples may also contain kerosene-type petroleum
hydrocarbons (see the quality assurance report included in Appendix B for further infor-

mation). Data qualified with an “N” in Tables 5 and 6 reflect this uncertainty.

The new Ecology methods (WA-EPH and WA-VPH) provide petroleum hydrocarbon
concentrations broken down by equivalent carbon ranges. This information is summarized
for selected samples in Table 6. The current Ecology WTPH methods correlate with the
new WA-EPH and WA-VPH methods, with co-located high concentrations of hydrocar-
bons (e.g., the high concentrations of oil and diesel at Station BA-07 correlate with high

aromatic and aliphatic values for BA-07).
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4.2.1.2 Other Analytical Compounds

Selected PAHs are also reported under Method WA-EPH. Pyrene was detected at
0.6 mg/kg at Station BA-05, benzo[a]pyrene was detected at 1.3 mg/kg at Station CB-02,
and total benzofluoranthenes (including b and k isomers) were detected at 0.60 mg/kg at
Station LF-07 (Figure 10).

VOCs were detected at six stations located spatially throughout the subject area
(Stations CB-02, BA-05, BA-07, CF-01, LF-06, and LF-07; Figure 11). Methylene chlo-
ride was detected at five stations at concentrations ranging from 13-25 ug/kg. Concen-
trations of chlorinated benzene compounds, which were detected at Station BA-07,
ranged from 11-47 ug/kg. Naphthalene was detected at Stations BA-05 and BA-07 at
concentrations of 300 and 21 ug/kg, respectively.

Four metals (arsenic, barium, chromium, and lead) were detected at 13 stations through-
out the site. Detected concentrations of arsenic were all below 5 mg/kg, with the excep-
tion of a concentration of 42 mg/kg at Station BA-04 (Figure 9). Barium concentrations
ranged from 9-136 mg/kg, chromium concentrations ranged from 19-42.5 mg/kg, and

lead concentrations ranged from 4-169 mg/kg.

There was one detection of the PCB congener Aroclor® 1260 at Station BA-07 at the
detection limit (0.20 mg/kg), and a quality assurance review assigned an estimated quali-

fier to this sample.

4.2.2 Groundwater Samples

Results from analysis of seven groundwater samples collected from selected stations on

the properties surrounding Smith’s Cove are summarized in the following tables:
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m Table 10. Summary of 8015 Modified Results for Groundwater

Samples

m Table 11. Summary of GAS/BTEX, EPH, and VPH Results for

Groundwater Samples
m Table 12. Summary of VOC Results for Groundwater Samples

m Table 13. Summary of Dissolved Metal Results for Groundwater

- Samples

m  Table 14. Summary of PCB Results for Groundwater Samples.

Detected concentrations of analytical compounds in groundwater are shown in Figures 10
through 14. Samples associated with undetected values are not shown in these figures;

however, complete analytical data are contained in the tables referenced above.

4.2.2.1 Petroleum Hydrocarbon Compounds

Concentrations of oil-range hydrocarbons were detected in two of the seven groundwater
stations and ranged from 325-1,060 ug/L (Figure 12). Diesel-range hydrocarbons were
detected at three stations with concentrations ranging from 375-30,800 ug/L (Figure 12).
Gasoline-range hydrocarbons were also detected at three stations, at concentrations rang-
ing from 88-1,900 ug/L (Figure 13). Benzene was also detected at 150 ug/L. (using
Method WTPH-G/BTEX) at Station BA-0S; no other BTEX components were detected
at concentrations above 13.0 ug/L (Figure 13).

No kerosene-range hydrocarbon compounds were detected in groundwater samples; how-
ever, as discussed above, petroleum hydrocarbon compounds tentatively identified as die-
sel at Stations LF-04 and LF-06 and gasoline at Stations LF-04 and PP-01 may also
contain kerosene-range compounds (see Appendix B for further information). Data quali-

fied with an “N” in Tables 10 and 11 reflect this uncertainty.
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The new Ecology methods (WA-EPH and WA-VPH) provide petroleum hydrocarbon
concentrations broken down by equivalent carbon ranges. This information is summarized
for the selected samples submitted for the new methods in Table 11. The current Ecology
WTPH methods correlate with the new WA-EPH and WA-VPH methods, with co-located
high concentrations of hydrocarbons (e.g., the high concentrations of oil and diesel at Sta-

tion LF-04 correlate with high aromatic and aliphatic values for Station LF-04).

4.2.2.2 Other Analytical Compounds

Selected PAHs are also reported under Method WA-EPH. Naphthalene was detected at
27 ug/L at Station BA-05, and acenaphthene was detected at the detection limit of
5.0 ug/L at Station LF-04. Other than the petroleum solvents (i.e., BTEX) and naphtha—
lene noted above, no other VOCs were detected in groundwater samples collected from

the subject sites.
Barium was detected at Stations CB-03, BA-05 and LF-04 (Figure 14) at concentrations

ranging from 11.5 to 86 ug/L.. Mercury was detected at Station CB-03 at a concentration
of 0.50 ug/L. PCBs were not detected in any of the groundwater samples.
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5. EVALUATION OF RESULTS
L ]

The remedial investigation was conducted to evaluate the environmental effects from his-
torical industrial uses. This section discusses these effects and provides a screening-level
comparison between the maximum concentrations and potential state cleanup goals (which
incorporate numerous conservative assumptions about exposure). Although this compari-
son suggests that the site does not present unacceptable risks to human health or the envi-
ronment, the City will mitigate the potential risk, if any, from affected soil or groundwater

by construction activities associated with redeveloping the industrial land into a park.

5.1 SUMMARY OF ENVIRONMENTAL EFFECTS

Over 100 analyses were performed on more than 50 soil samples collected from the site,
and 35 analyses were performed on 7 groundwater samples. All samples were collected
from locations associated with known or potential historical sources of contamination.

Therefore, the City believes that the site has been adequately characterized.

Petroleum hydrocarbons are the primary compounds in onsite soil. Gasoline-, diesel-, and
oil-range petroleum hydrocarbons are present in broad concentration ranges (i.e., from
non-detect values to 11,600 mg/kg). The varying concentrations of petroleum hydrocar-
bons are likely due to the number of potential onsite and offsite sources and the heteroge-
neity of the subsurface fill materials. In addition, the tidal influence has likely smeared
petroleum hydrocarbon compounds so that source-specific “hot spots” are difficult to

delineate.

Petroleum hydrocarbons also affect the groundwater. In particular, diesel-range hydro-
carbons were documented at maximum concentrations of 30,800 ug/L.. The data suggest

that a limited plume of free-phase hydrocarbons is present in groundwater. Many of the
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5.2

stations that are directly adjacent to Smith’s Cove, excluding Station BA-05, have lower
concentrations than the more upland (i.e., upgradient) stations. This distribution suggests
that natural attenuation processes are occurring near the shoreline, possibly as a result of
the tidal influence of Smith’s Cove. In addition, nearby offsite sources may be contribut-
ing to onsite groundwater concentrations. For example, in the nearby Chevron property,

diesel-range petroleum hydrocarbons were detected at concentrations as high as

110,000 pg/L.

EVALUATION OF POTENTIAL CLEANUP GOALS

To address the effects on soil and groundwater, an appropriate remedial action can be
identified under the Washington State Model Toxics Control Act (MTCA;
WAC 173-340). According to MTCA, the process of evaluating releases to the environ-

ment includes the following steps:

1. Remove active product source. There are no onsite sources that are
currently active. Although offsite sources may be contributing to onsite
concentrations, the City’s ability to mitigate these offsite sources is

limited.

2. Conduct interim actions as needed. As noted above, there are no
active sources associated with facility activities. Therefore, interim

remedial actions are not applicable to this site.

3. Characterize the site. The goal of the remedial investigation is to
provide data that will effectively characterize the extent of contami-

nation.

4. Identify cleanup levels. Final cleanup levels will be developed and

negotiated with Ecology during development of a cleanup action plan.
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A screening-level evaluation of potential cleanup levels was performed to identify the
cleanup goals, if any, that would be necessary to protect the environment for recreational
use of the park. Even though the redevelopment plan for the site is recreational use, resi-
dential and commercial land use scenarios were evaluated as part of the initial screening.
No specific cleanup levels exist for recreational facilities under MTCA. Residential and
commercial levels provide a conservative comparison because exposure in a recreational
setting is lower than that in a residential or commercial setting. For example, the MTCA
risk equations for a residential scenario include the assumption that a young child inciden-
tally ingests 200 mg/day of TPH-containing soil. For the commercial scenario, the
assumed ingestion rate and frequency of exposure are slightly reduced, but a young child
remains the receptor of concern. Within the context of this preliminary screen, potential

cleanup levels are evaluated below.

The method for identifying potential cleanup levels varies depending on the constituents of
concern. Concentrations of onsite petroleum hydrocarbon compounds can be compared
to potential cleanup levels in one of two ways: using the default formula values provided
by MTCA Methods A, B, or (if applicable) C or using the interim TPH policy (Ecology
1997). The interim TPH policy only applies to petroleum compounds; therefore, data for
other analytical compounds are generally evaluated within the context of Methods A, B,
or C.

Throughout the screening-level evaluation of cleanup goals, maximum onsite concentra-
tions were used. Using maximum concentrations is environmentally conservative for two
reasons: 1) it assumes the worst-case scenario where maximum concentrations of petro-
leum hydrocarbons are detected throughout the site, and 2) it assumes that the limited
detections of non-petroleum hydrocarbon compounds are actually widespread throughout
the site. The data collected for the remedial investigation do not support either

assumption.
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5.2.1

Cleanup levels are identified within the context of potential exposure pathways. Potential
exposure pathways applicable to this site include direct contact with soil (i.e., ingestion),
potential migration from soil to groundwater, ingestion of groundwater, and potential
migration from groundwater to surface water. MTCA methods for deriving potential
cleanup levels for each of these pathways are evaluated below. A summary of the

screening-level evaluation is provided in Table 15.

Direct Contact with Soil

Potential cleanup levels for petroleum hydrocarbons and for other non-petroleum com-

pounds are discussed below.

5.2.1.1 Petroleum Hydrocarbon Compounds

Potential cleanup levels for petroleum hydrocarbon compounds were evaluated using the
interim TPH policy because concentrations of diesel- and oil-range petroleum hydrocar-
bons exceed the Method A default cleanup levels. Before the interim TPH policy was
issued, Ecology required the use of generic Method A cleanup levels at most petroleum-
affected sites. The interim TPH policy addresses limitations associated with the MTCA
default values by recognizing that composition of TPH mixtures found at a specific site
can vary widely. Using this approach allows site evaluations to better reflect the degree of

hazard posed by the mixture composition found at a specific site.

The interim TPH policy evaluates protection against non-carcinogenic effects for humans
exposed to soil by direct contact. Samples collected from Stations BA-05, BA-07, and
LF-03 were chosen for this evaluation because they contained the highest levels of ali-
phatic and aromatic hydrocarbons. A total hazard index was calculated using residential
and commercial factors (Table 16). The calculated hazard index of 0.42 at Station LF-03

is lower than the MTCA-specified non-carcinogenic target hazard index of 1.0. (A hazard
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index of 1.0 or greater reflects the potential for adverse effects under the exposure condi-
tions evaluated.) Residential hazard quotients for data from Station BA-05 and Sta-
tion BA-07 are 0.27 and 0.33, respectively. These results are due, in part, to the
predominantly oil-range hydrocarbon compounds, which tend to be associated with a
lower risk because they generally contain fewer toxic constituents (e.g., aromatic hydro-

carbon compounds) than the lighter petroleum hydrocarbon mixtures.

Potential risk from exposure to carcinogenic compounds (i.e., benzene and carcinogenic
PAH compounds) resulting from direct contact with soil is also addressed in the interim
TPH policy. The estimated site-specific risk is then compared to the acceptable residential
and commercial cancer risk levels of 1.0 x 107° (i.e., a one-in-one-million incremental risk
of developing cancer over a lifetime), as established by Ecology (1993) and U.S. EPA
(1988). Only Stations CB-02 and LF-07 were used in this analysis because these are the
only two stations from the entire site (i.e., from 20 soil samples analyzed for PAHs) with
detected carcinogenic PAH compounds (Table 17). Thus, this risk estimate represents a
worst-case scenario. For Station CB-02, the residential risk is 9.5 x 107® (based on the
benzo[a]pyrene detection). Station LF-07 has a residential risk of 4.4 x 107 (based on the
concentration of total benzofluoranthenes). The risk estimates based on commercial sce-
nario assumptions, 2.4 x 107 for Station CB-02 and 1.1 x 107 for Station LF-07, slightly
exceed the acceptable commercial risk level of 1.0 x 107, In either case, direct exposure

to affected soil will be further limited under the redevelopment scenario.

PAHs were also compared to MTCA Method B formula values as part of the initial
screening step (Table 18). Method B values are more appropriate to use than Method A
when sites are contaminated with numerous substances and environmental factors make
cleanup difficult, as is the case within the context of this project. Benzo[a]pyrene and
total benzofluoranthenes (both the b and k isomers) were detected in soil at concentrations
(1.3 and 0.6 mg/kg, respectively) above the MTCA Method B formula values
(0.137 mg/kg for both compounds). The maximum total concentration of carcinogenic

PAH compounds (1.3 mg/kg) is also above the Method B formula value of 0.137 mg/kg.
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5.2.2

In general, PAHs tend to be ubiquitous in the environment (ASTDR 1993), especially in
areas paved with asphalt (e.g., the City Depot parcel). PAH concentrations in background
environmental samples typically exceed risk-based concentrations for residential exposure
assumptions. Typical background concentrations observed in urban soils for the carcino-
genic PAHs detected onsite range from 0.165-62 mg/kg (Table 19). These data suggest
that carcinogenic PAH compounds present only an incremental exposure risk when com-
pared to typical background concentrations. Furthermore, the anticipated remedy for the

site will limit exposure to these soils.

5.2.1.2 Non-Petroleum Compounds

The interim TPH policy only applies to petroleum compounds. Therefore, maximum site
concentrations for non-petroleum hydrocarbon compounds were compared to MTCA
Method B formula values (Table 18). Arsenic was detected in one sample at a level
(42 mg/kg) that exceeds Method B carcinogenic formula values in soil (1.67 mg/kg).
Arsenic concentrations in seven other soil samples range from 2—-5 mg/kg, values that are
within the typical range for natural background concentrations (1-10 mg/kg) in soils
(Ecology 1994). There were no other detections of non-TPH compounds that were

detected above MTCA Method B formula values in soil.

Potential Migration from Soil to Groundwater

Although current conditions of the soil do not appear to pose a significant threat to the
environment, compounds in soil may leach into underlying groundwater and affect

groundwater over the long term. Groundwater protection standards are addressed below.
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5.2.3

petroleum hydrocarbon compounds present in site soil have a minimal potential to leach to

underlying groundwater.

PAHs were also compared to MTCA Method B formula values as part of the initial
screening step (Table 18). Maximum concentrations of benzo[a]pyrene, total benzo-
fluoranthenes, and total carcinogenic PAHs exceed the MTCA Method B formula values
for groundwater protection (i.e., the soil-to-groundwater pathway). Again, PAHs tend to
have limited soil mobility; therefore, it is unlikely that these compounds will migrate to
groundwater (Mackay et al. 1992). These PAH compounds were not detected in
groundwater samples. Because this water is non-potable and no direct exposure is antici-

pated, the soil-to-groundwater pathway does not appear to pose significant risk.

5.2.2.2 Other Analytical Compounds

Maximum site concentrations for non-petroleum hydrocarbon compounds were compared
to MTCA Method B formula values as an initial screening step (Table 18). Arsenic is the
only non-petroleum compound that exceeds its MTCA Method B formula value for
groundwater protection. The maximum concentration of arsenic in soil does not meet the
MTCA Method B formula values for groundwater protection (Table 18). However, arse-
nic was not detected in groundwater samples at a detection limit of 5.0 ug/L. The method
detection limit is within the typical range for natural background concentrations (<1.0—
100 ug/L) in groundwater (PTI 1989). Thus, arsenic in soil does not appear to be a sig-

nificant source to groundwater.

Direct Contact with Groundwater and Migration from Groundwater to
Surface Water

The groundwater is currently not a source of drinking water. The City intends to perma-

nently own the park, and groundwater is never anticipated to be used for drinking water.
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Because the groundwater is non-potable, the next highest beneficial use of the ground-
water dictates the potential cleanup levels. The groundwater seepage into Smith’s Cove
suggests that the alternative beneficial use is discharge to surface water. If surface water
cleanup standards are applied, no adverse effects (e.g., visible oil sheen) are allowed.

Implications of the groundwater-to-surface water pathway are discussed below.

5.2.3.1 Petroleum Hydrocarbon Compounds

The interim TPH policy does not provide potential numeric cleanup values for petroleum
hydrocarbons in surface water, and MTCA values do not exist for gasoline-, diesel-, and
oil-range petroleum hydrocarbons in surface water. Qil sheen was observed in Smith’s
Cove during field activities, however, and aesthetic qualities (including lack of visible oil
sheen) appear to be the most likely cleanup goal for TPH compounds. Preventing adverse

groundwater discharges to surface water may be evaluated.

For comparison purposes, maximum concentrations of toxic constituents of hydrocarbon
compounds in groundwater are compared to MTCA Method B formula values for surface
water in Table 18. The maximum concentration of benzene (160 ug/L) exceeded the
MTCA Method B formula value (43 ug/L). The detection limits in groundwater for
benzo[a]pyrene, total benzofluoranthenes, 1,2-dichlorobenzene, and methylene chloride
were not sufficiently low to determine if these compounds meet the Method B formula
values for surface water. Based on the age of contamination (i.e., ranging from 10 to
100 years) and flushing from tidal influence, it is unlikely that these chemicals would be
present in the future. Benzene and other VOCs would be expected to undergo natural
attenuation and degradation in surface water. Because it is unlikely that PAH compounds
will migrate to groundwater due to their limited mobility in soil (Mackay et al. 1992), the
potential effects on surface water from possible PAH compounds are minimal. Further-
more, if groundwater discharges were controlled for TPH compounds, the potential for

these compounds to exceed MTCA Method B values would be greatly reduced.

29

Vlenterprise\docsica5q0504\ri.doc



5.3

5.2.3.2 Other Analytical Compounds

The detection limits for arsenic in groundwater were not sufficiently low to determine if
this compound meets the MTCA Method B carcinogenic formula values for surface water.
This formula value (0.098 ug/L) is well below typical method detection limits (5.0 ug/L)

and cannot be achieved using standard analytical methods.

MITIGATION OF POTENTIAL EXPOSURE

The screening-level comparison between the maximum concentrations and potential
MTCA cleanup levels indicates that the site does not present unacceptable risks to human
health or the environment (Table 15). However, the construction activities associated
with redevelopment of the property will reduce the risk of onsite exposure even further.
The following goals will form the framework for determining final cleanup levels that

apply to the site:

®  Reduce the risk from direct soil contact
®m  Remove free-phase product from soil and/or groundwater

m  Mitigate the leaching of constituents of concern from the soil to the

groundwater

®  Monitor groundwater concentrations.

These goals will be incorporated into the redevelopment of historical industrial facilities.
In addition, it is in the City’s best interest to mitigate other adverse effects on soil,

groundwater, or surface water because of the high public visibility of this project.
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Although final cleanup goals will be negotiated with Ecology, it is envisioned that a lim-
ited cleanup action plan and/or institutional controls may be implemented. Specifically,
removal of onsite structures and the addition of clean fill sediments will eliminate direct
contact with affected soil. Free-phase product may be removed from soil within defined
areas (e.g., the utility trench near Station BA-05 near the end of the Smith’s Cove) or
from groundwater using an active or passive system placed within monitoring wells. This
activity will mitigate the potential for constituents in soil to leach to groundwater and the

possibility that constituents in groundwater could discharge to surface water.
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TABLE 1. ANALYTICAL RESULTS FROM PREVIOUS INVESTIGATIONS

Site Name:
Station ID:
Medium:
Sample Depth:

Brem-Air

B-1
Soil
2-35

B-1
Soil

5-6.5

B-2
Soil
2-3.5

B-2
Soil
5-6.5

B-3
Soil
2-3.5

B-3
Soil
5-6.5

B4
Soil
2-3.5

B4
Soil
5-6.5

B-5
Soil
2-3.5

B-5
Soil
5-6.5

TPH (ppm)
Gasoline
Diesel
Oil

> 200
> 200

Volatile Organic Compounds (ppb)

Benzene

Toluene
Ethylbenzene
Xylenes

Methylene Chloride
Acetone

2-Butanone
1,2-Dichloropropane
Chlorobenzene

Semi-volatile Organic Compoun

Acenaphthene
Acenaphthylene
Anthracene
Benzolalanthracene
Benzolalpyrene
Benzolb]fluoranthene
Benzolghilperylene
Benzolkifluoranthene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cdlpyrene
Naphthalene
Phenanthrene
Pyrene

Metals (ppm)
Lead
Chromium
Copper
Zinc

1.0

S QA TOINN = -

0
0
.0
0
1
1
0
0

cQQQEQgEQc

Q.

s (ppm)

—I—Imdeﬂ—lN
SmVUowhmom

Qe C© <

> 200
> 200

N =
[e N
(s N

- a Tl ON -
NNOWWWNNN

cTQCC

111

cQQg

SNDPDOSNDOS

cQC

11.8

25.7
51.6

QT <

7,600
9,200

25.1
39.2
28.4
66.9

QT QCQaoQca

N = o () =2

Lo momo=nhio

T

-
-

-
- -

120
43.5
24.6
45.6

< <

140

R
LDaNOONDaaL

<

9.0

20.5
44.2

cQQC

96
11
11
23
23
176
57

11

116
36.3
33
103

8,600
17,000

144
51.2
57.1

225
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TABLE 1. (cont.)

Site Name: Evergreen Park
Station ID: BSO1 BSO1 BS01 BS01 BS02 BS03 BS04 BS05 BS06 BS06 BS06 BS07 BS07
Medium:  Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Sample Depth: 2.5-4.6 4.5-6.5 6.5-85 8.5-10.5 5.6-7.5 7-9 7.5-95 3.5-556 3.6-5.6 55-7.6 7.5-9.5 3.56-5.5 5.5-7.5
TPH (ppm)
Gasoline - - - - - - - 5 U - - - 5 U -
Diesel 99.3 26.9 100 10U 346 515 33.9 10 U 130 20.1 mov 60.1 25.6
Oil 488 169 293 25 U 377 1,200 124 25 U 944 146 25 U 650 245
Volatile Organic Compounds (ppb)
Benzene - - - - - - - 50 U - - - 50 U -
Toluene - - - - - - - 50 U - - - 50 U -
Ethylbenzene - - - - - - - 50 U - -- - 50 U -
Xylenes - = - - - - - 100 U - - - 100 U -
Methylene Chloride - - - -- - -- . - - - - " .
Acetone - - - - - - - - - - - - -
2-Butanone - - - - - - - - - - - -- -
1,2-Dichloropropane - -- - -- -- -~ - - -- -- -- - -
Chlorobenzene - - - - - -- - - - - - - -
Semi-volatile Organic Compounds (ppm)
Acenaphthene 0.010 U - - - - 0.0193 -- - - - - - -
Acenaphthylene 0.010 U - -- -- - 0.0655 -- - - -- -- - -
Anthracene 0.010 U - - - - 0.0352 - - - - - - --
Benzolalanthracene 0.010 U - - - - 0.174 - - - - - - -
Benzolalpyrene 0.050 U - - - - 0.116 - - - - . - -
Benzo{b}fiuoranthene 0.050 U - - - - 0.732 - P - . - - .
Benzolghilperylene 0.050 U - - - - 0.850 - - - - - - -
Benzolklfluoranthene 0.050 U - - - - 0.0687 - - - - - - -
Chrysene 0.248 - -- -- -- 0.296 - - - -- -- - -
Dibenz{a,hlanthracene 0.050 U - - - - 0.050 U - - - - - — -
Fluoranthene 0.0149 - - - - 0.169 - - - - - - -
Fluorene 0.010 U - - - - 0.010 U - - - - - - -
Indenoi1,2,3-cdlpyrene 0.050 U -- - -- -- 0.0586 - -- - -- - - -
Naphthalene 0.010 U - - - - 0.010 U - - - - - - -
Phenanthrene 0.0156 -- -- -- - 0.120 - - -- - - -- -
Pyrene 0.0223 - - - - 0.414 - - - - - - -
Metals (ppm)
Lead 41 - - -- - 16.5 - - - - - - -
Chromium 39.4 - - - - 24.7 - - - - - . -
Copper - - - - - - - - - -- - - -
2Zinc - -- -- - - -- - - - -- - - -

©85q0504\Rita. xis



TABLE 1. (cont.)

Site Name:

Evergreen Park

Lofthus

Station ID: BS07

Medium:

Soil

Sample Depth: 7.5-9.5

BS08
Soil
3.6-5.56

BS08
Soil
5.5-7.5

BS08
Soil
7.5-9.5

BS09
Soil
3.6-5.56

BS10
Soil
3.5-55

BS11
Soil
3.5-5.5

BSO1
GwW
4.5

BSO7
GW
5

LOFTAH1
sw
N/A

TPH (ppm)

Volatile Organic Compounds (ppb)

Gasoline
Diesel
Oil

Benzene

Toluene
Ethylbenzene
Xylenes

Methylene Chloride
Acetone
2-Butanone
1,2-Dichloropropane
Chlorobenzene

Semi-volatile Organic Compounds (ppm)

Acenaphthene
Acenaphthylene
Anthracene
Benzolalanthracene
Benzolalpyrene
Benzolblfluoranthene
Benzolghilperylene
Benzolk]fluoranthene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene

Fluorene
Indenol1,2,3-cd]pyrene
Naphthalene
Phenanthrene

Pyrene

Metals (ppm)

Lead
Chromium
Copper
Zinc

44.8
371

29.1
220

102
336

52.2
472

124
1,240

0.05 U
0.25 U
0.75 U

0.05 U
0.05 U
0.05 U
0.10 U

0.05 U
0.25 U
075 U

0.05 U
0.05 U
0.05 U
0.10U

Note:

-- - not analyzed
GW - groundwater
N/A - not applicable
SW - surface water

U - undetected at detection limit shown

Complete data summaries are provided in Failure (1996).
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TABLE 2. ANALYTICAL RESULTS FROM MOST
RECENT CHEVRON GROUNDWATER MONITORING

Minimum Concentration Maximum Concentration

{wagll) (ug/L)

TPH

Gasoline 50 U 1,610,000

Diesel 275 U 110,000

Oil 825 U 27,600
Petroleum Solvents

Benzene 05 U 1,140

Toluene 0.5 U 1,500

Ethylbenzene 0.5 U 124

Xylenes 1.0U 1,170
Metals

Dissolved Lead 3.0V 45
Note: U - undetected at detection limit shown

All data (except dissolved lead) are from sampling events conducted
in 1996.

Complete data summaries are provided in Pacific (1997).
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TABLE 3. FIELD-SCREENING RESULTS FOR SOIL AND GROUNDWATER SAMPLES .

Thin-Layer
Chromatography Laboratory Analyses
g B o
3 m S @
o ff 88 ¥
. . Tr T wWw > 4 s 2 I
Depth Interval Sample TPH as Oil  TPH as Diesel Sheen .9_- & £ < 8 o § g
Station 1.D. (feet) No. {ppm) (ppm) PD Test 2 2 2 2 S P s &
Evergreen Park
EP-01 0-3.0 $00001 1,600-7,500 150-750 2.2 ND X X X X X
3.0-6.0 S00002 15,000 750-1,500 3.4 ND X
6.0-9.0 NR 1,600-7,500 750-1,500 2.3 ND
9.0-12.0 S00003 1,500 150 4.2 ND X
6.4 GWO0001 NA NA NA NA X X
EP-02 0-3.0 S00005 1,600-7,600 150-750 5.1 ND X X X
3.0-6.0 S00006  750-1,500 150 3 ND X
6.0-9.0 S00007 750-1,500 150 3.6 ND X
EP-03 0-3.0 S00009 7,600-15,000 750-1,500 2.2 ND X X X X
3.0-6.0 S$00010 1,500-7,500 150-750 2.5 ND X
6.0-9.0 $00011 1,500-7,600 150-750 3.6 ND X
98.0-12.0 §00012 1,500-7,500 150-750 4.5 ND X
EP-04 0-3.0 S$00013 7,500-15,000 750-1,500 0 ND X X X X X X
3.0-6.0 S00014 15,000 1,600 6.2 ND X
6.0-9.0 $00015 7,500-15,000 1,600 5.1 ND X
Brem-Air
BA-01 0-3.0 S$00017 1,500-7,500 150-750 6.7 ND X
3.0-6.0 $00018 1,500-7,600 150-750 26 ND X
6.0-9.0 S00019 1,600-7,600 150-750 0 ND X
9.0-12.0 $00020 NA NA NA NA X
BA-02 0-3.0 S00021 1,600 150 302 ND X X X X X
3.0-6.0 S00022 1,500 150 52.4 ND X
6.0-9.0 S00023 150 15 28.8 ND X
9.0-12.0 S$00024 NA NA NA NA X X
6.0 GWO0002 NA NA NA NA X X X
BA-03 0-3.0 $00025 1,500 150-750 164 ND X
3.0-6.0 S00026 > 7,500 750-1,500 15.1 ND X
6.0-9.0 S00027 1,500 160 127 ND X X X X X
BA-04 0-3.0 S00029 1,500 150 0 ND X X X X X
3.0-6.0 S00030 7,500 750 24 ND X X
6.0-9.0 S00031 1,600 150 36 ND X
BA-05 0-3.0 S00033 15,000 1,600 39.5 SS X X X X X X X
3.0-6.0 S00034 < 15,000 750-1,500 686 MS X
6.0-9.0 S00035 15,000 1,600 326 MS X
9.0-12.0 $00036 15,000 1,500 25.9 HS X
4.7 GW0003 NA NA NA NA X X X X X X
BA-06 0-3.0 $00037 7,500-15,000 750-1,500 295 Ss X
3.0-6.0 $00038 7,500-15,000 750-1,500 13.9 SsS X
6.0-9.0 S00039 1,500 150-750 13 SS X
BA-07 0-2.0 S00041 15,000 1,500 189 MS X X X X X X X
3.0-6.0 S00042 15,000 > 1,600 27.9 HS X
6.0-9.0 $00043 7.500 750 45.8 SS X
BA-08 0-3.0 S00045 1,600 150 7.3 MS X X X
3.0-6.0 S00046 > 7500 > 750 36.7 HS X
6.0-9.0 $00047 1,500-7,600 150-750 24.7 SS X
City of Bremerton-Depot
CB-01 0-3.0 S00049 1,600 150 NA ND X
3.0-6.0 S00050 750-1,500 150 NA ND X
6.0-9.0 S00051 750 150 NA ND X
CB-02 0-3.0 $00053 1,500-7,500 750 NA ND X X X X X X
3.0-6.0 S00054 1,600 150-750 NA ND X
6.0-9.0 NR 750-1,500 15-150 NA ND
9.0-12.0 S00056 750-1,500 15-150 NA ND X
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TABLE 3. (cont.)

Thin-Layer
Chromatography Laboratory Analyses
g B o
s @ e 2
oo fF &3 8 &
. . r r w > g . 2 I
Depth interval Sample TPH as Oil TPH as Diesel Sheen & O. & <« 8 m g &:’
Station 1.D. (feet) No. (ppm) (ppm) PID Test = E 2 2 2 § s <
CB-03 0-3.0 S00057 7,500-15,000 750-1,600 7.8 ND X X X X X
3.0-6.0 S00058 7,500-15,000 750-1,500 9.6 ND X
6.0-9.0 S$00059 7,500-15,000 750-1,500 6.6 ND X
7.0 GWO0004 NA NA NA NA X X X X X
Loftus
LF-01 0-3.0 S00061 7,600-15,000 150-750 0.4 ND X X X X X X
3.0-6.0 s00062 1,600-7,500 180 0 ND X
LF-03 0-3.0 S00065 7,500-15,000 750-1,600 15.4 SS X X X X X
LF-04 0-3.0 S00073 1,500 150 52 SS X X X X X X
3.0-6.0 S00074 > 7500 750-1,500 151 SS X
6.0-9.0 S00075 1,500-7,500 1,600 179 SS X
3.75 GWO0005 NA NA NA NA X X X X X X
LF-05 0-3.0 S00077 7,500 1,600 0 ND X X X X X
3.0-6.0 $00078 7,500 1,600 0 ND X
6.0-9.0 S00079 1,600 150 o ND X
LF-06 0-3.0 s$00081 7,500-15,000 750-1,500 o ND X X X X X X
3.0-6.0 800082 1,600 15-150 0 ND X
6.0-9.0 $00083 150 8-15 4.9 ND X )
5.0 GWO0006 NA NA NA NA X X X
LF-07 0-3.0 S00085 150 15-150 (4] ND X
3.0-6.0 S00086 > 7,600 750-1,500 4] ND X X X X X
6.0-9.0 s$00087 1,500-7,500 150-750 0 ND X
Puget Power
PP-O1 0-3.0 S00089 150-1,500 15-150 0 ND X X X
3.0-6.0 S00090 150-1,500 15-150 0 ND X
6.0-9.0 S00091 150-1,500 15-1560 0 ND X
4.2 GWO0007 NA NA NA NA X X
PP-02 0-3.0 S00093 150-1,500 15-150 (o} ND X X X X X
3.0-6.0 S00094 150-1,500 15-150 0 ND X
6.0-9.0 S00095  150-1,500 15-150 0 ND X
Quality Assurance
Duplicate 1 LF-07/3’ S00097 NA NA NA NA X
Duplicate 2 BA-03/9' S00098 NA NA NA NA X X X X X
Duplicate 3 CB-02/3' S00101 NA NA NA NA X X X X X X
rinsate N/A GW0008 NA NA NA NA X X X X X X X
Duplicate 1 BA-02/6' GWO0003 NA NA NA NA X X X
Duplicate 2 CB-03/7" GWO0010 NA NA NA NA X X X
Trip blank N/A GWO0011 NA NA NA NA X X X
Note: NA - not analyzed
ND - no sheen detected
NR - not enough volume recovered for sample coliection
N/A - not applicable
TPH - total petroleum hydrocarbons
PID - photoionization detector
SO - soil sample
GwW - groundwater sample
WTPH-D ext. - Washington State total petroleum hydrocarbons, diesel extended
WTPH-G/BTEX - Washington State total petroleum hydrocarbons, gasoline, benzene, toluene, ethylbenzene,
and xylene
WA-EPH - Washington State extractable petroleum hydrocarbons
WA-VPH - Washington State volatile petroleum hydrocarbons
voC - volatile organic compound
PCB - polychlorinated biphenyl
Metais - arsenic, barium, cadmium, chromium, lead, selenium, silver, and mercury
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TABLE 4. FIELD PARAMETER MEASUREMENTS IN GROUNDWATER

Specific  Dissolved

Borehole  Sample Water Screen Temperature Conductivity Oxygen
1D ID Date Time Level Interval (°C) pH {ms/cm) {mg/L) Comments
EP-01 GWO0001 4/8/97 0950 6.40 NA 1.9 6.39 576 NM  Water is turbid and dark grey, with a slight odor.
BA-02 GWO0002 4/8/97 1220 6.00 6-12 25.0 6.58 NM 2.51 None.
BA-05 GWO0003 4/8/97 1700 4.70 6-10 NM NM NM NM No parameters were measured because water appeared to be impacted.
CB-03 GWO0004 4/9/97 1126 7.00 7-11 11.9 4.57 904 1.31  None.
LF-04 GWO0005 4/7/97 1300 3.75 4-8 NM NM 105 130.1* None.
LF-06 GWO0006 4/7/97 1530 5.00 5-9 19.3 4.00 192 3.15 None.
PP-01 GWO0007 4/7/97 1815  4.20 4-8 12.0 5.02 370 3.7 _ Water is light tan and cloudy, with no odor.
Note: NA - not available
NM - not measured

Field notes taken from borehole logs and field notebook.

* Probable measurement error.
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TABLE 5. SUMMARY OF 8015 MODIFIED RESULTS FOR SOIL SAMPLES

Depth Mineral Diesel
Sample Field Range Gasoline Spirits Jet fuel Kerosene fuel Qil

Station Number Date rep. (ft.) dry dry dry dry dry dry
BA-01 SO00017 04/07/97 0 -3 10.0 UWJ 10.0 UJ 10.0 W/ 10.0 UJ 10.0 U 187
BA-01 S00020 04/07/97 9 - 12 10.0 UJ 10.0 WJ 10.0 UJ 10.0 UJ 10.0 U 151
BA-02 S00021 04/08/97 0 -3 10.0U 10.0 U 10.0 U 10.0 U 10.0 U 20.0 U
BA-02 S00024 04/08/97 9 - 12 10.0 U 10,0 U 10.0 U 10.0 UV 10.0 U 20.0 U
BA-03 S00025 04/08/97 0 -3 10.0 U 100U 10.0 U 100 U 10.0 U 387
BA-03 S00026 04/08/97 3 -6 100U 10,0 U 10,0 U 10.0 U 100U 176
BA-03 S00027 04/08/97 1 6 -9 100U 10.0 U 100U 10.0 U 10.0 U 200 U
BA-03 S00098 04/08/97 2 6 -9 10,0 U 10.0 U 100U 10,0 U 10.0 U 20.0 U
BA-04 S00029 04/08/97 0 -3 100U 10.0 U 100 U 10.0 U 163 371
BA-04 SO00030 04/08/97 3-6 10.0 U 10.0 U 100 U 100U 120 170
BA-04 S00031 04/08/97 6 -9 10.0 U 10.0 U 100U 100U 10.0 U 198
BA-05 S00033 04/08/97 0-3 200 U 200 U 20.0 U 200 U 934 1190
BA-05 S00034 04/08/97 3 -6 20.0 U 20.0 U 200 U 20.0 U 5,020 524
BA-05 S00035 04/08/97 6 -9 20.0 U 200 U 200 U 200 U 11,600 6,090
BA-05 S00036 04/08/97 9 - 12 20.0 U 20.0 U 200U 20.0 U 10,600 8,060
BA-06 S00037 04/08/97 0-3 20.0 U 200 U 200U 200U 10.0 U 968
BA-06 SO00039 04/08/97 6 -9 10.0 U 100 U 10,0 U 100U 10.0 U 8,210
BA-07 S00041 04/09/97 0 -2 10.0 U 100U 100U 10.0 U 6,600
BA-07 S00042 04/09/97 3 -6 20.0 U 200U 200 U 20.0 U 364 JN 3,370
BA-07 S00043 04/09/97 6 -9 10.0 U 100U 10.0 U 10.0 U 4,740 JN 1,400
BA-08 S00045 04/09/97 0-3 100U 10.0 U 10.0 U 10.0 U 16.0 76.0
BA-08 S00046 04/09/97 3 -6 100U 10.0 U 100U 100U 5,390 UN 200U
BA-08 S00047 04/09/97 6 -9 10.0 U 10.0 U 10.0 U 10,0 U 918 UN 20.0 U
CB-01 S00049 04/09/97 0 -3 100U 100 U 100U 10.0 U 100U 579
CB-01 S00051 04/09/97 6 -9 10.0 U 10.0 U 10.0 U 100U 100U 64
CB-02 S00053 04/09/97 1 0 -3 200U 200 U 20.0 U 20.0 UV 20.0 U 1,700
CB-02 S00101 04/09/97 2 0 -3 10.0 U 100 U 100U 10.0 U 10.0 U 2,000
CB-02 SO00056 04/09/97 9 - 12 10.0 U 10.0 U 10.0U 10.0 U 10.0 U 20.0 U
CB-03 S00057 04/09/97 0 -3 200 U 200 U 20.0 U 200U 20.0 U 1270
CB-03 SO00059 04/09/97 6 -9 100U 10.0 U 10.0 U 100U 10.0 U 185
EP-01 SO00001 04/08/97 0-3 100U 10.0 U 100U 100U 10.0 U 187
EP-01 S00002 04/08/97 3 ~ 6 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 143
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TABLE 6. (cont.)

BA-07 BA-08 CB-02 CB-02 CB-03 EP-01 EP-02 EP-03
S00041 S00045 S00053 S00101 S00057 S00001 S00005 S00009
04/09/97 04/09/97 04/09/97 04/09/97 04/09/97 04/08/97 04/08/97 04/08/97
1 2
Analyte 0.00-2.00 FT _ 0.00-3.00 FT 0.00-3.00 FT  0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT
Gas/BTEX
Gasoline 50U | 6.0 JN_| 50 JN | 5.0 U 5.0 U 5.0 U
Benzene 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 01U
Toluene 0.10 U o.10U 0.10 U 0.10 U 0.10 U 0.10 U o.10 U
Ethylbenzene 0.10 U 0.10 U o.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Xylene isomers 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Extractable Petroleum Hydrocarbons
Cg-C, Aliphatics 8.7 0.50 U 0.5 U 0.50 U 0.50 U
C,0-C, Aliphatics 8.7 0.50 U 0.5 U 0.90 0.50 U
C,,~C,¢ Aliphatics 42.3 5.4 2.1 16.0 0.50 U
C,6—C3; Aliphatics 220 26.0 23.1 48.0 0.50 U
C10~C,2 Aromatics 0.90 0.50 U 0.50 U 0.50 U 0.50 U
C;2-C,g Aromatics 3.4 0.50 U 1.1 2.0 0.50 UV
C,6-C,; Aromatics 88.0 J 21.0J 25.3 28.0 J 0.50 U
C,,-Ca4 Aromatics 520 J 310 J 431 400 J 0.50 U
Naphthalene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Methylnaphthalene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Acenaphthylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Acenaphthene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Fluorene 0.50 U 0.50 U 0.50 U 0.50 UV 0.50 U
Phenanthrene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Anthracene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UV
Fluoranthene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Pyrene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzolalanthracene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chrysene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Total benzofluoranthenes (b + k) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzolalpyrene 0.50 U 0.50 U 0.50 U 0.50 U
Indenol1,2,3-cdlpyrene
+ dibenz{a,h]lanthracene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzol[ghilperylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UV
Volatile Petroleum Hydrocarbons
C;—C; Aliphatics 50U 5.0 U 50U 50U 50U 50U 50U
C¢-Cj; Aliphatics 50U 50U 50U 50U 50U 50U 5.0 U
Cy—C, Aliphatics | 12.0 I 50U 5.0 U 50U 50U 5.0 U 5.0 U
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TABLE 6. (cont.)

BA-07 BA-08 CB-02 CB-02 CB-03 EP-01 EP-02 EP-03
S00041 $00045 S000563 S00101 500057 S00001 S00005 S00009
04/09/97 04/09/97 04/09/97 04/09/97 04/09/97 04/08/97 04/08/97 04/08/97
1 2

Analyte 0.00-2.00 FT_ 0.00-3.00 FT _0.00-3.00 FT _ 0.00-3.00 FT_ 0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT
C10-C,2 Aliphatics 20.0 50U 50 U 50U 5.0 U 50U 50U
Cg-C,o Aromatics 8.0 50U 50U 50U . 50U 50U 50U
C,0-C,2 Aromatics 7.0 5.0 U 50U 50U 50U 50U 5.0 U
Ci2-C,3 Aromatics 50U 50U 50U 50U 50U 50U 50U
Methyl Tert Butylether 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ) 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethylbenzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
para- and meta-Xylene isomers 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
ortho-Xylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Naphthalene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE 6. {cont.)

EP-04 LF-01 LF-03 LF-04 LF-05 LF-06 LF-07 PP-02
500013 S00061 S00065 S00073 S00077 500081 S00086 S00093
04/07/97 04/07/97 04/08/97 04/07/97 04/07/97 04/07/97 04/07/97 04/07/97
Analyte 0.00-3.00 FT_ 0.00-3.00 FT _ 0.00-3.00 FT _ 0.00-3.00 FT_ 0.00-3.00 FT 0.00-3.00 FT 3.00-6.00 FT  0.00-3.00 FT
Gas/BTEX
Gasoline 5.0 UJ 5.0 U/ | 15.0 JN | 120 JN | 5.0 UJ 5.0 UJ 5.0 UJ 5.0 U
Benzene 0.050 U/ 0.050 UJ 0.050 U 0.050 UJ 0.050 UJ  0.050 UJ 0.050 UJ 0.050 U
Toluene 0.10 UJ 0.10 UJ 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U
Ethylbenzene 0.10 UJ 0.10 UJ 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U
Xylene isomers 0.10 UJ 0.10 UJ 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U
Extractable Petroleum Hydrocarbons
C3-C1, Aliphatics 50U 5.0 U 2.0 5.0 U 5.0 U 5.0 U 5.0 U
C10-C12 Aliphatics 5.0 U 5.0 U 6.5 21.0 5.0 U 50U 5.0 U
C1,-C;s Aliphatics 5.0 U 5.0 U 152 89.0 5.0 U 5.0 U 50U
C16-C; Aliphatics 5.0 U 5.0 U 450 118 100 | 5.0 U 50 U
C10-C,, Aromatics 5.0 U 50 U 0.50 U 50U 5.0 U 5.0 U 50 U
C,,-C,¢ Aromatics 50U 50U 7.6 6.0 50 U 5.0 U 50U
C16-C2; Aromatics 5.0 U 50U 207 38.0 5.0 U 5.0 U 5.0 U
Cy1-Cyq Aromatics 5.0 U 480 22.0 100 | 5.0 U
Naphthalene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2-Methylnaphthalene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Acenaphthylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Acenaphthene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Fluorene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Phenanthrene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Anthracene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Fluoranthene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Pyrene , 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzolalanthracene 0.50 U 0.60 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Chrysene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Total benzofluoranthenes (b + k}  0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzolalpyrene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Indeno[1,2,3-cdlpyrene
+ dibenz[a,hjanthracene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Benzolghilperylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Volatile Petroleum Hydrocarbons
Cs-C; Aliphatics 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 50U 5.0 UJ 5.0 U
Cs-Cs Aliphatics 5.0 UJ 5.0 UJ 50U 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5.0 U
Cg-C1, Aliphatics 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5.0 UJ 5.0 U 5.0 UJ 5.0 U
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TABLE 7. (cont.)

Analyte

BA-04
$00029

04/08/97

BA-05

$00033
04/08/97

BA-07
S00041

04/09/97

CB-02
S00053

04/098/97

1

0.00-3.00 FT_ 0.00-3.00 FT _0.00-2.00 FT 0.00-3.00 FT _ 0.00-3.00 FT 0.00-3.00 FT 0.00-3.00 FT

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
EDB-Ethylene bromide
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride
N-Butylbenzene
N-Propylbenzene
Naphthalene

Sec Butylbenzene
Styrene

Tert Butylbenzene
Tetrachloroethene
Toluene
Trans-1,2-dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Viny! chloride

Xylene isomers

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.0
5.0
20.0
20.0
10.0
20.0
20.0
20.0
20.0
5.0
20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

CCQEQCEQTEUEEQEEEQEEELoEQoQEoQeogQeaca

100 U 50 U 50 U
100 U 50 U
100 U 50 U 50 U
10.0 U 50 U 50 U
10.0 U 50 U 50 U
100 U 50 U 50 U
100 U 50 U 50 U
100 U 50 U 50 U
100 U 50 U 50 U
100 U 50 U 50 U
400 U 200 U 20.0 U
[ 230 | 150 v | 50 U
40.0 U 20.0 U 20.0 U
400 U 20.0 U 20.0 U
200U |__ 2650 J | 18.0
40.0 U 20.0 U 200 U
400 U 200 U 20.0 U
[__300 | 2104 | 200U
40.0 U 20.0 U 200 U
10.0 U 5.0 U 50 U
400 U 20.0 U 20.0 U
100 U 50 U 50 U
10.0 U 50 U
10.0 U 5.0 U 50 U
100 U 50 U 5.0 U
100 U 5.0 U 50 U
10.0 U 50 U 50 U
10.0 U 50 U 50 U
|  29.0 | 57204 | 5.0 U

CB-02 EP-O1 EP-03
S00101 S00001 S00009
04/09/97 04/08/97 04/08/97
2
5,0 U 50 U 50 U
5.0 U 50 U 50 U
50 U 50 U 50 U
50 U 5.0 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
5.0 U 50 U 5.0 U
50 U 50 U 50 U
200 U 200 U 200 U
50 U 50 U 50 U
200 U 200 U 200 U
200 U 200 U 200 U
10,0 U 10.0 U 10.0 U
200 U 200 U 200 U
20.0 U 200 U 200 U
200 U 200 U 200 U
200 U 200 U 200 U
50 U 50 U 50 U
200 U 200 U 200 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 50 U
50 U 50 U 5.0 U
5.0 U 50 U 50 U
50 U 50 U 50 U
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TABLE 7. (cont.)

nalyte

A
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone (MEK)
2-Chlorotoluene

2-Hexanone

4-Chiorotoluene
4-Isopropyltoluene
4-Methyl-2-pentanone {MIBK)
Acetone

Benzene

Bromobenzene
Bromochioromethane
Bromodichloromethane
Bromoform

Bromomethane

Carbon disulfide

LF-01 LF-06 LF-07 PP-02
$00061 $00081 $00086 S00093
04/07/97 04/07/97 04/07/97 04/07/97

0.00-3.00 FT_0.00-3.00 FT 3.00-6.00 FT 0.00-3.00 FT

50 W 5.0 U 50 W/ 5.0 W

50 W 50 U 50 W 50 W

50 W 50 U 50 W/ 5.0 W

50 W 50 U 50 WJ 50 W/

5.0 W 50 U 50 W 5.0 W

5.0 W 50 U 5.0 W 5.0 W

5.0 W 50 U 50 W 5.0 W
200 wJ 20.0 U 20.0 W 200 W

50 W/ 50 U 5.0 W 50 w
20.0 W 200 U 200 w 20.0 wJ
20.0 ws 200 U 20.0 W 20.0 W
20.0 W 200 U 200 W 20.0 W/

50 W 50 U 5.0 W 50 W

50 W 50 U 5.0 W 5.0 W

50 W 50 U 50 W 50 UJ
20.0 W 200 U 20.0 W 20.0 W

50 W 50 U 50 W 5.0 W

50 W 50 U 50 W 50 W/

5.0 W 50 U 50 W 5.0 W/

50 W 50 U 50 W 5.0 W
20.0 W 200 U 20.0 W 20.0 w
20.0 W 200 U 20.0 wJ 200 W
200 W 200 U 200 W 20.0 W
200 W 200 U 20.0 W/ 20.0 W
200 wJ 200 U 200 W 20.0 w
200 W 200 U 200 w 20.0 W
50.0 W/ 50.0 U 50.0 W 50.0 W

5.0 W 50 U 5.0 W 50 W

5.0 W 50 U 5.0 W/ 5.0 w

50 W/ 50 U 50 W 50 W

5.0 W 50 U 50 W/ 50 W

50 W 50 U 50 W 5.0 W

50 W 50 U 50 W/ 5.0 W

5.0 W 50 U 5.0 UJ 50 UJ
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TABLE 6. (cont.)

BA-02 BA-02 BA-03 BA-03 BA-04 BA-04 BA-05
S00021 $00024 S00027 S00098 S00029 S00030 S00033
04/08/97 04/08/97 04/08/97 04/08/97 04/08/97 04/08/97 04/08/97
1 2

Analyte 0.00-3.00 FT 9.00-12.00 FT  6.00-9.00 FT _ 6.00-9.00 FT 0.00-3.00 FT 3.00-6.00 FT 0.00-3.00 FT
C10-Cy, Aliphatics 5.0 U 5.0 U 5.0 U 5.0 U | 20.0 |
Cg-Cyp Aromatics 5.0U 50U 50U 50U 5.0 U
C10-C,, Aromatics 50U 5.0 U 50U 5.0 U | 14.0 |
C1,-Cy3 Aromatics 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Methyl Tert Butylether 0.50 U 0.50 U 0.50 U 0.50 UV 0.50 U
Benzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Toluene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethylbenzene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
para- and meta-Xylene isomers 0.50 U 0.50 U 0.50 U 0.50 UV 0.50 U
ortho-Xylene 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

Naphthalene 0.50 U 0.50 U 0.50 U 0.50 U | 0.60 |
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TABLE 7. (cont.)

Analyte

LF-01

S00061
04/07/97

LF-06

$00081
04/07/97

LF-07

$00086
04/07/97

PP-02

S00093
04/07/97

0.00-3.00 FT 0.00-3.00 FT 3.00-6.00 FT 0.00-3.00 FT

Carbon tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
EDB-Ethylene bromide
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chioride
N-Butylbenzene
N-Propylbenzene
Naphthalene

Sec Butylbenzene
Styrene

Tert Butylbenzene
Tetrachloroethene
Toluene
Trans-1,2-dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Xylene isomers

5.0 W 50 U 50 W
5.0 W 50 U 50 W/
5.0 W/ 5.0 U 50 W
5.0 W 50 U 50 W
50 W 50 U 50 W
50 W 50 U 50 W
50 W 50 U 50 W
50 W 50 U 5.0 W
50 W 50 U 50 W
50 W 50 U 50 W
200 W 20.0 U 200 w
5.0 W 50 U 50 W
200 W 200 U 200 wJ
200 wJ 200 U 200 wJ
120 J 15.0 13.0 J
20.0 wJ 200 U 200 W/
200 W 200 U 20.0 W
200 W 200 U 20.0 W
20.0 W 20.0 U 20.0 W
50 W 50 U 50 W
200 W 20,0 U 200 W
50 W 50 U 50 W
50 W 50 U 50 W
50 W 50 U 50 W
50 W 50 U 50 W
5.0 W/ 50 U 50 W
50 W/ 50 U 50 W
50 W 5.0 U 50 W
5.0 WJ 5.0 U 50 wJ

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.0
5.0
20.0
20.0
10.0
20.0
20.0
20.0
20.0
5.0
20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

uJ
)
w
u
u
uJ
uJ
uJ
uJ
uJ
u
uJ
uJ
uJ
uJ
w
uJ
uJ
uJ
w
uJ
uJ
uJ
w
uJ
uJ
uJ
w
uJ

Note: Results reported in zg/kg dry weight.

U - undetected at the limit shown

J - estimated
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TABLE 8. SUMMARY OF METAL RESULTS FOR SOIL SAMPLES

Depth Total
Sample Field Range  Arsenic Barium Cadmium  Chromium Lead mercury Selenium Silver
Station Number Date rep. (ft.) dry dry dry dry dry dry dry dry
BA-02 S00021 04/08/97 0-3 3.0 128 10U 42.5 41.5 0.20 U 1.0U 20U
BA-03 S00027 04/08/97 1 6 -9 2.0 9.0 1.0U 20.0 4.0 0.20 U 1.0V 20U
BA-04 S00029 04/08/97 0-3 42.0 74.0 1.0U 19.0 20.0 0.20 U 1.0U 20U
BA-05 SO0033 04/08/97 0-3 2.0 65.0 1.0 U 28.0 18.0 0.20 U 1.0V 20U
BA-07 S00041 04/09/97 0-2 2.0 58.0 1.0 38.0 169 0.20U 1.0U 20U
CB-02 SO00053 04/09/97 1 0-3 3.0 48.0 1.0U 25.0 41.0 0.20U 1.0U 20U
CB-02 S00101 04/09/97 2 0-3 3.0 48.0 10U 25.0 29.0 0.20 U 10U 20U
EP-01 SO000% 04/08/97 0-3 2.0 52.0 10U 27.0 8.0 0.20 U 1.0U 20U
EP-04 SO0013 04/07/97 0-3 5.0 115 1.0U 23.0 81.0 J 0.20 U 1.0V 20U
LF-01 S0O0061 04/07/97 0-3 2.0 67.5 1.0V 26.5 8.0 J 0.20 U 10U 20U
LF-04 SO0073 04/07/97 0-3 3.0 76.0 10U 35.0 9.0 J 0.20 U 1.0U 20U
LF-056 SO00077 04/07/97 0-3 2.0 102 1.0 U 33.0 54.0 J 0.20 U 1.0U 20U
LF-06 S00081 04/07/97 0-3 3.0 76.0 1.0U 36.0 53.0 0.20 U 1.0U 20U
PP-01 S00089 04/07/97 0-3 3.0 136 1.0V 26.0 149 J 0.20 U 1.0 U 20U
Note: J - estimated
v - undetected at the limit shown

All results reported in mg/kg.
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TABLE 9. SUMMARY OF PCB RESULTS FOR SOIL SAMPLES

Depth

Sample Field Range Aroclor® Aroclor® Aroclor® Aroclor® Aroclor® Aroclor® Aroclor®
Station Number Date rep. (ft.) 1016 1221 1232 1242 1248 1254 1260
BA-03 S00027 04/08/97 1 6 -9 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
BA-03 S00098 04/08/97 2 6 -9 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
BA-05 SO0033 04/08/97 0-3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
BA-07 S00041 04/09/97 0 -2 0.20 U 0.20 U 0.30 U 0.40 U 0.50 U 0.30 U[___0.20 N |
CB-02 S0O0053 04/09/97 1 0 -3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
CB-03 SO00057 04/09/97 0-3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10U
EP-02 S0O0005 04/08/97 0 -3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
EP-04 S00013 04/07/97 0 -3 0.10 U 0.10 U 0.10 U 0.10 U c.10 U 0.10 U 0.10U
LF-03 SO0065 04/08/97 0 -3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
LF-04 SO0073 04/07/97 0-3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
LF-06 S00081 04/07/97 0 -3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10U
PP-01 S0O0089 04/07/97 0 -3 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Note: All results reported in mg/kg.

() -
J -
N -

undetected at the limit shown

estimated

tentatively identified
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TABLE 10. SUMMARY OF 8015 MODIFIED RESULTS FOR GROUNDWATER SAMPLES

-

BA-02 BA-02 CB-03
GW0002  GWO0009 BA-05 GWO0004 EP-O1 LF-04 LF-06 PP-01
Meas 04/08/97 04/08/97  GWO0003 04/09/97 GWO0001 GWO0005 GWO0006  GWO007
Analyte Basis 1 2 04/08/97 1 04/08/97 04/07/97 __ 04/07/97  04/07/97
Gasoline whl 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U
Mineral Spirits whl 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U
Jet fuel whi 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U
Kerosene whi 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U
Diesel fuel whi 50.0 U 50.0 U [ 8,460 | s0.0U 50.0 U [30,800 N ] 50.0U
Oil whi 200 U 200 U 200U | 325 || 1,060 | 200 U 200 U 200 U

Note: All results reported in ug/L.

u
J
N

undetected at the limit shown

estimated
tentatively identified
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TABLE 11. SUMMARY OF GAS/BTEX, EPH, AND VPH RESULTS FOR GROUNDWATER SAMPLES

GW0002 GWO0009 GWO0004 GWO0010
BA-02 BA-02 GW0003 CB-03 CB-03 GWO0001 GWO0005 GWO0006 GWO0007
Meas. 04/08/97 04/08/97 BA-05 04/09/97 04/09/97 EP-01 LF-04 LF-06 PP-01
Analyte Basis 1 2 04/08/97 1 2 04/08/97 04/07/97 04/07/97 04/07/97
Gas/BTEX
Gasoline whli 50.0 U 50.0 U 810 UN 50.0 U 50.0 ¢ | 1,900 JN || 88 JUN | 50U
Benzene whli 0.50 U 0.50 U 150 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethylbenzene whi 1.0U 1.0U 4.0 1.0U 1.0U 10U 1.0U
Toluene whi 1.0V 1.0U 2.0 1.0U 1.0U 1.0U 1.0U 1.0U
Xylene isomers whl 1.0U 1.0uU 6.0 1.0U 10U 10U 1.0U
Extractable Petroleum Hydrocarbons
Cg—C1o Aliphatics whi 9J 5.0 UJ 50U 44
C40—C12 Aliphatics whi 11 J 5.0 UJ 50U 530
C4,-C,¢ Aliphatics whi 24 J 5.0 W 50U 1,400
C15—Ca4 Aliphatics whi 41 J 5.0 L/ 50U 710
C10-Cy2 Aromatics whi 50U 50U 450
C12-C16 Aromatics whi 415 50U 50U 710
C1s-C,1 Aromatics whi 160 5.0U 50U 840
C21-Caq Aromatics whi 164 5.0 U 144
Naphthalene whi 50U 50U 1My
2-Methyinaphthalene whi 50U 50U 50U 114 U
Acenaphthylene whl 50U 50U 50U 50U
Acenaphthene whi 5.0 U 50U 5.0 U
Fluorene whi 5.0U 50U 50U (A7)
Phenanthrene whi 50U 50U 50U 50U
Anthracene whi 50U 50U 50U 50U
Fluoranthene whi 50U 50U 50U 50U
Pyrene whi 50U 50U 50U 50U
Benzo[alanthracene whl 50U 50U 50U 50U
Chrysene whi 50U 50U 50U 50U
Total benzofluoranthenes (b + k) whl 50U 50U 5.0U 5.0U
Benzolalpyrene whi 50U 50U 50U 50U
Indeno(1,2,3-cd)pyrene
+ dibenz(a,h)anthracene whl 50U 50U 50U 50U
_Benzolghilperylene whl 50U 50U 50U 50U
Volatile Petroleum Hydrocarbons
Cs—Cg Aliphatics whli 95 50.0 U 50.0 U 50.0 U
Cg—Cs Aliphatics whl 62 50.0 U 500U 50.0 U
Cg—C,o Aliphatics whl 59 50.0U  50.0U 100
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TABLE 11. {cont.)

GW0002 GWO0009 GWO0004 GWO0O010
BA-02 BA-02 GW0003 CB-03 CB-03 GWO0001 GWO0005 GWO0006 GWO0007
Meas. 04/08/97 04/08/97 BA-05 04/09/897 04/09/97 EP-01 LF-04 LF-06 PP-0O1

Analyte Basis 1 2 04/08/97 1 2 04/08/97 04/07/97 04/07/97 04/07/97
Volatile Petroleum Hydrocarbons (cont.)

C,0—Cy2 Aliphatics whi 600 50.0 U 50.0 U 1,500

Cg—Cyo Aromatics whi 83 50.0 U 50.0 U 180

C10-C12 Aromatics whl 560 50.0 U 500U 1,000

C12-C43 Aromatics whi 50.0 U 50.0 U 50.0 U 50.0 U

Methyl Tert Butylether whi 5.0 U 5.0U 50U 5.0 UJ

Benzene whi 5.0 U 5.0 U 0.50 U

Toluene whi 50U 50U 50U 1.0U

Ethylbenzene whl 50U 50U 50U 15

para- and meta-Xylene isomers whi 5.0U 50U 50U 2.0

ortho-Xylene whi 50U 5.0U 50U 1.0U

Naphthalene whi I 27 | 5.0 U 5.0 U 50U
Note: All results reported in pg/L.

U - undetected at the limit shown

J - estimated
N - tentatively identified
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TABLE 12. SUMMARY OF VOLATILE ORGANIC COMPOUND
RESULTS FOR GROUNDWATER SAMPLES

BA-05 LF-04

Meas. GwWO0003 GWO0O005
Analyte Basis 04/08/97 04/07/97
1,1,1,2-Tetrachloroethane whl 20U i0.0U
1,1,1-Trichloroethane whl 20U 10.0 U
1,1,2,2-Tetrachloroethane whi 20U 10.0 U
1,1,2-Trichloroethane whl 20U 100U
1,1-Dichloroethane whli 20U 10.0 U
1,1-Dichioroethene whi 20U 10.0 U
1,1-Dichloropropene whi 20U 10.0 U
1,2,3-Trichlorobenzene whi 10.0 U 40.0 U
1,2,3-Trichloropropane whi 20U 10.0 U
1,2,4-Trichlorobenzene whl 10.0 U 40.0 U
1,2,4-Trimethylbenzene whi 100U 400 U
1,2-Dibromo-3-chloropropane whi 10.0 U 400 U
1,2-Dichlorobenzene whi 20U 10.0 U
1,2-Dichloroethane whi 20U 10.0 U
1,2-Dichloropropane whi 20U 0.0 U
1,3,5-Trimethylbenzene whi 10.0U 40.0 U
1,3-Dichlorobenzene whi 20U 10.0 U
1,3-Dichloropropane whli 20U 10.0 U
1,4-Dichlorobenzene whi 20U 10.0 U
2,2-Dichloropropane whi 20U 10.0 U
2-Butanone (MEK) whi 100 U 400 U
2-Chlorotoluene whl 10.0 U 40.0 U
2-Hexanone whi 100 U 400 U
4-Chlorotoluene whli 10.0 U 40.0 U
4-isopropyltoluene whi 10.0 U 40.0 U
4-Methyl-2-pentanone (MIBK) whi 100 U 400 U
Acetone whi 100 U 400 U
Benzene whi 10.0 U
Bromobenzene whi 20U 10.0 U
Bromochioromethane whi 20U 10.0 U
Bromodichloromethane whi 20U 10.0 U
Bromoform whi 20U 10.0 U
Bromomethane whi 20U 10.0 U
Carbon disulfide whi 20U 100U
Carbon tetrachloride whi 20U 10.0 U
Chlorobenzene whi 20U 10.0 U
Chloroethane whi 20U 100U
Chloroform whi 20U 100U
Chloromethane whi 20U 100U
cis-1,2-Dichloroethene whi 20U 10.0 U
cis-1,3-Dichloropropene whi 20U 100U
Dibromochioromethane whl 20U 100U
Dibromomethane whi 20U 10.0 U
Dichlorodifluoromethane whl 20U 10.0 U
EDB-Ethylene bromide whi 10.0 U 40.0 U
Ethylbenzene whi | 4.0 Il 14.0
Hexachlorobutadiene whi 10.0 U 40.0 U
Isopropylbenzene whi 10.0 U

40.0 U
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TABLE 12. (cont.)

BA-05 LF-04

Meas. GWO0003 GWO0005
Analyte Basis 04/08/97 04/07/97
Methylene chloride whl 50U 200U
N-Butylbenzene whi 10.0 U 40.0 U
N-Propylbenzene whl 10.0 U 40.0 U
Naphthalene whi 40.0 U
Sec Butylbenzene whl 10.0 U 40.0 U
Styrene whi 20U 100U
Tert Butylbenzene whi 100 U 40.0 U
Tetrachloroethene whi 20U 10.0U
Toluene whl 20U 10.0 U
Trans-1,2-dichloroethene whi 20U 10.0 U
Trans-1,3-Dichloropropene whi 20U 100U
Trichloroethene whi 20U 10.0 U
Trichlorofluoromethane whi 20U 100U
Vinyl chloride whi 20U 100U
Xylene isomers whi [ 5.0 | 10.0 U

Note: All results reported in yg/L.

U - undetected at the limit shown
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TABLE 13.

SUMMARY OF DISSOLVED METAL RESULTS
FOR GROUNDWATER SAMPLES

CB-03
BA-05 GWO0010 LF-04

Meas. GWO0003 04/09/97 GWO0005
Analyte Basis 04/08/97 2 04/07/97
Arsenic dis 5.0 U 5.0 U 5.0 U
Barium dis | 86.0 || 25.0 I 11.5
Cadmium dis 4.0 U 4.0 U 4.0 U
Chromium dis 5.0 U 5.0U 50U
Lead dis 20U 20U 20U
Total mercury dis 0.50 U 0.50 U
Selenium dis 50U 50U 50U
Silver dis 10.0 U 10.0 U 10.0 U

Note: All results reported in yg/L.

U - undetected at the limit shown
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TABLE 14. SUMMARY OF PCB RESULTS

FOR GROUNDWATER SAMPLES

BA-02 BA-02
GWO0002 GWO0009 LF-06

Meas 04/08/97 04/08/97 GWO0006
Analyte Basis 1 2 04/07/97
Aroclor® 1016  whi 0.20 U 0.20 U 0.2 W
Aroclor® 1221 whi 0.20 U 0.20 U 0.2 W
Arocior® 1232  whi 0.20 U 0.20U 0.2 U
Aroclor® 1242  whi 0.20 U 0.20U 0.2 U/
Aroclor® 1248  whl 0.20 U 0.20U 0.2 UJ
Aroclor® 12564  whl 0.20U 0.20 U 0.2 W/
Aroclor® 1260  whl 0.20 U 0.20U 0.2 UJ

Note: All resuits reported in gg/L.

U -
J -

undetected at the limit shown

estimated
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TABLE 15. SUMMARY OF SCREENING LEVEL COMPARISON

Potential Exposure
Pathway

Type of Compounds

Status

Direct exposure to soil

Petroleum hydrocarbons

Non-petroleum hydrocarbons

Meets non-carcinogenic target hazard
index of 1.0. Carcinogenic risk estimates
slightly exceed acceptable risk levels;
however, carcinogenic compounds
present only an incremental exposure risk
when compared to background.

Maximum arsenic concentration exceeds
Method B values; however, all other
samples are within typical range for
natural background concentrations.

Potential migration from
soil to groundwater

Petroleum hydrocarbons

Non-petroleum hydrocarbons

Model resuits based on realistic scenario
meet requirements for drinking water
supplies.

PAHs exceed Method B values for
groundwater protection, but PAHs were
not detected in groundwater.

Direct contact with
groundwater

Petroleum hydrocarbons

Non-petroleum hydrocarbons

Drinking water is non-potable. Next
alternative beneficial use is discharge to
surface water (discussed below).

Drinking water is non-potable. Next
alternative beneficial use is discharge to
surface water (discussed below).

Migration from
groundwater to surface
water

Petroleum hydrocarbons

Non-petroleum hydrocarbons

Surface water values are not provided for
TPH compounds. Aesthetic qualities of
surface water likely to be the cleanup
goal. PAH and VOC detection limits
higher than Method B cleanup levels.
However, contaminants probably pose
minimal risk to surface water because of
degradation and tidal flushing.

Arsenic detection limits higher than
Method B cleanup levels, which cannot
typically be achieved using standard
analytical methods.
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TABLE 19. COMPARISON OF BACKGROUND SOIL CONCENTRATION DATA
WITH SITE DATA FOR SELECTED PAH COMPOUNDS

Carcinogenic PAH Background Concentration Maximum
Compound Urban Soil Site Concentration
Benzo[b}fluoranthene® 15-62 0.3
Benzo[k]fluoranthene® 0.300-26 0.3
Benzolalpyrene 0.165-0.22 1.3

Source: ATSDR (1993).
Note: All concentrations in mg/kg.

2 Data are reported as total benzofluoranthenes, including the b and k isomers. The total value
has been divided in half for the separate isomers.
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TABLE 20. SOIL-TO-GROUNDWATER PATHWAY MODEL ASSUMPTIONS
FOR EVERGREEN PARK PROJECT

Assumption

Site Condition

Impacts to soil extend from the surface to
the water table.

The aquifer is unconsolidated and
unconfined.

The source is infinite.

The receptor well is at the edge of the source
and is screened within the plume.

There is no chemical or biological degradation
in the unsaturated zone.

There is no attenuation of contaminants in
the aquifer.

Contaminants are uniformly distributed
throughout the zone of contamination.

In general, affected soil extends to a depth of
at least 12 ft, which intersects the tidally
influenced groundwater table.

The aquifer is linked to the large tidal cycles
and is unconfined.

There are no current or future sources, and
contaminants are expected to degrade over
time.

No drinking water wells are located in the
vicinity of the site.

There is chemical and biological degradation
in the unsaturated zone.

It is likely that some chemical or biclogical
adsorption or degradation occurs in the
aquifer.

Contaminants appear to have been smeared
throughout the subject site.
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TABLE 21. SOIL-TO-GROUNDWATER PATHWAY CALCULATION FOR BREMERTON SITE

Predicted
Molecular Effective Groundwater
Concentration®  Weight Moles Mol. Fract. Solubility  Solubility Dilution Concentration

Compound (mg/kg) __tg/mol} _ (mmol/kg) {(percent} {mg/L) {mg/L) Factor {mg/L)
4.6 Acre Dilution Factor®

Aliphatics

EC5-6 0 81 0.00 0.00 28 0.00 13

EC >6-8 [¢] 100 0.00 0.00 4.2 0.00 13

EC >8-10 0 130 0.00 0.00 0.33 0.00 13 0.000

EC >10-12 61 160 0.38 0.15 0.026 0.00 13 0.000

EC >12-16 89 200 0.45 0.18 5.90E-04 0.00 13 0.000

EC >16-21 118 270 0.44 0.17 1.00E-06 0.00 13 0.000

Aromatics

Benzene 0 78 0.00 0.00 1780 0.00 13

Toluene 4] 92 0.00 0.00 520 0.00 13

EC >8-10 8 120 0.07 0.03 65 1.73 13 0.133

EC >10-12 110 130 0.85 0.34 25 8.44 13 0.649

EC >12-16 6 150 0.04 0.02 5.8 0.09 13 0.007

EC >16-21 38 1980 0.20 0.08 0.51 0.04 13 0.003

EC >21-3b 22 240 0.08 0.04 0.01 0.00 13 0.000

Total Concentration 0.792

Target Level 1.000
10 Acre Dilution Factor®

Aliphatics

EC 5-6 (o] 81 0.00 0.00 28 0.00 8

EC >6-8 0 100 0.00 0.00 4.2 0.00 8

EC >8-10 0 130 0.00 0.00 0.33 0.00 8 0.000

EC >10-12 61 160 0.38 0.15 0.026 0.00 8 0.000

EC >12-16 89 200 0.45 0.18 5.90E-04 0.00 8 0.000

EC >16-21 118 270 0.44 0.17 1.00E-06 0.00 8 0.000

Aromatics

Benzene 0 78 0.00 0.00 1780 0.00 8

Toluene ¢] 92 0.00 0.00 520 0.00 8

EC >8-10 8 120 0.07 0.03 65 1.73 8 0.216

EC >10-12 110 130 0.85 0.34 25 8.44 8 1.054

EC >12-16 6 150 0.04 0.02 5.8 0.09 8 0.012

EC >16-21 38 180 0.20 0.08 0.51 0.04 8 0.005

EC >21-35 22 240 0.09 0.04 0.01 0.00 8 0.000

Total Concentration 1.288

Target Level 1.000

® Station LF-04 was used for this table because it produced the highest total concentration using interim TPH policy calculation
methods.

® If the source area (i.e., area of contaminated material in the vadose zone) is less than 0.5 acre in size, water from precipitation
is the only source of infiltration to the subsurface, and there is no upgradient contamination flowing into the site, a default
value of 20 may be used as the dilution factor (DF). Otherwise, dilution factors are provided in U.S. EPA (1996).

€ This value is the DF computed by the SSL EPACMTP model at the 90th percentile protection limit.

¢ This value is the median DF computed by the SSL Dilution Factor Model for 300 sites across the United States.
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Soil Borehole Logs




PTI

ENVIRONMENTAL SERVICES

Monitoring Well: EP-01 Page 1 of 1

Drilling Datel(s)

8 April 1997

Drilling Contractor Cascade Drilling

Drilling Method
Boring Dia._18" O.D.

Geoprobe®

1.D. Depth_12

Project City of Bremerton Surface Description Grass lpark area)
p (-]
Location Bremerton, WA Weather Conditions_clouds, breeze, 55°F
i i NA
CA5Q0503 Well Casing Elevation
Contract Number Surface Pad Elevation 10° msl! {est.}
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> [
AR
DEPTH IN | SAMPLE | OVM/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | © | = | W [SYMBOL DESCRIPTION WELL CONSTRUCTION DETAL
€| Oo| =z
» | &8
[ / H#10-0.5 SILT w/ SAND, high organics |No well constructed. Geoprobe® ¥
I T T N AN R B borehole abandoned immediately -
I , B I o |atter griing. Backfiled with 3/8" |
S Silty SAND w/ gravel, med brown bentonite chips and hydrated.
1 t . B A st e ARt LANR A S . o ’ . PR S .
I so% © | o ooy armse s | e e 1
L 3 10% gravel e
—4 ....................... 4——
i N ' TWF]50-55: wood chips + shell fragments] ]
° Soo002 o | cotor change to gray me.0" A
i ' Water encountered @6.5° BGS N
sample e . ;
| g wr | 6:5-9.0": Wood chips with gravel, .
i black to gray, wet, 5-10% gravel i
[ ° 2 . T R A
17GP | Silty SAND with gravel, black, wet, ‘
10 5-10% gravel, 5% sit 107
- 1 $00003 20% 111
[ ™| Total deptn = 12 ]
F13 Collected grour_\dwarer ‘graib from top '13‘:-
| va Jof water column @6.5° BGS GW0001 14
- 15 15
—16 18]
17 17
18 18—
19 19 1
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: EP-02 Page 1 _of 1

Drilling Datels)
Drilling Contractor
Drilling Method
1.5" O.D.

Boring Dia.

8 April 1997

Cascade Drilling

Geoprobe®

Location

Bremerton, WA

1.D. Depth_ 9’
Surface Description__Grass (park area)

Weather Conditions_cloudy, breezy. 45°F

Weil Casing Elevation NA
Contract Number CA5Q0503 o . .
Surface Pad Elevation 15 msi (est.)

Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA

> = )

E12]|z2

DEPTH IN [ SAMPLE | OVWW/ | B | © Z | GROUP LITHOLOGIC
FEET |NUMBER | SHEEN | & | = | @ |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAL

|0z

2 | B
° 1T [ M]0-05 SILT w/ sand, med brown, | No well constructed. Geoprove® |
L, S00005 /- laon! WL organics | Porehole abandoned immediately -
A I Ao ... .. [|efter driling. Backfilled with 3/8" |

SPIsiity SAND w/ gravel, med brown, | bentonite chips and hydrated.
[ | B#]s% sin, 75% fine-meo. sang, 204 | ]
L 5 _faravel fangular clasts to 0.57), poorly | 3
. . .  jgraded, moist o
L 4 1s00006 115%.) N R 4
2 o | As betore -
= 5 5 -
| |Water encountered @65' BGS | o]
i . . JGRAVEL w/ sand, It. brown to gray, i
P %) wi %

L 2 SO0007 20%! G/ g;r‘avev| {70%] with sand (25%) and  } 7
i 1] _SPlsilt (5%), poorly graded, wet 4
° D] Totat deptn - 5.0 8GS o
0 10
- 11 ........ 11 ol
.—?2 .......... . 12—
-13 13-
14 14
15 15
16 16—
17 17
—8 18—
-19 19
-20 20




PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Project

Monitoring Well: E

P-03 Page 1 _

of 1

Drilling Datels)

8 April 1997

Drilling Contractor

Cascade Drilling

Drilling Method

Geoprobe®

Boring Dia._15" O.D.

1.D. Depth_12°

Surface Description

Asphalt parking lot

Location

Bremerton, WA

Weather Conditions_cloudy. breezy, 55°F

i i NA
CA5Q0503 Well Casing Elevation
Contract Number Surface Pad Elevation 15" msl (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> [
£|3|=2
DEPTH IN | SAMPLE | OVW/ | & | © | = | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = w | SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
i o=z
2B
__0 R B - ’S} Silty> é'A'N'b‘ w‘if‘ﬁ ‘gravéi” méd b‘i‘ownv:t_‘g No well constructed Ggqprobe’_' O—_
L, S$00009 lasw| 6P fdark brown, moist, gravel to 15" |borehole abandoned immediately 4
i 1(10-15%}, 5-10% silt | after drilling. Backfilled with 3/8" i
bentomte chips and hydrated
-—2 .................. . r
3 ] fasvetore 2
—4 S00010.}. ... }15% e
e e S O 1 N O O -5
i | SM| Wood debris @6.0, black ]
A / .......... FS
__6 1 h 4 GP | Dark gray to black silty SAND w/ 8—_
L, SO0011.. 40% | gravel wet mcreasmg gravel COMSM .
i Jroso% )
_8 ..... 8_
= 9 9..
-0 §00012 -80% 10
- 11 “11
__12 1D |Total dbep‘th B 12>.0' BGS 12—_
-13 13
—t4 14—
18 15-
—6 16—
17 17
18 18—
-19 19-
20 20




PTI

ENVIRONMENTAL SERVICES

Monitoring Well: EP-04 Page 1 of

1

Drilling Datel(s)
Drilling Contractor

7 April 1997

Cascade Drilling

Drilling Method Geoprobe®
. Boring Dia._1.5" O.D. .D. Depth__ 9’
Project City of Bremerton Surface Description Asphalt
Location Bremerton, WA Weather Conditions_Cloudy. windy, 55 P
Well Casing Elevation NA
Contract Number CA5Q0503 o . .
Surface Pad Elevation 10° msl (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —
13|z
DEPTH IN | SAMPLE | OVW/ | & | & | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | W |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAILL
o]z
» | @
-_o.. 1 ] _0 .4" asphalt 4.‘5..,5.'.“‘.)/.‘.5,.".\,',\."3 : ‘No well constructed Geoprobe° 0
& -
L4 1soo0013- 150% 1.~ F‘“e SAND w/ gravel, poorly graded .?9?.5.“9.'?v?b"’"d°"ed immediately .
ISR IS R M "GP | ignt-med. brown, moist, minor devris | after driling. Backfiled witn 3/8" '
(plashc fragments) approx. 65% fme bentonite chxps and hydrated
o b R PRSI TESTIBNES], SPRIOX: D9% Tine ] .bentonite -
ISR WRUURURY NURTIUUUNY UUURIN BIDNNR Y ' DD O sand, 35% ",“‘.E.’.TY‘.?F’.”.Q.'.?Y?'. ............... e
be - 3 b 3”-
[, lsoocore | sl I\ |As before, some 1" intervals of black | a
5 .Jorganic material R o
Increasing siit content (5 10%)
L5 y USSR 5
[ Water encountered .5 75 BGS o 8—-
._6, , B EURRORY DY S { GRAVEL w/ sand, poorly graded, gray | o
P %
L 7 S00015 -l60% , jto “9“" 9'.0‘”“. wet, 50/ fine gravel, | = 74
i 30% fine sand, 10% silt
___8 ..... 8_..
: 9 TD | Totat depth - 9"BG"S v 9:
10 10
- 11 11
—12 12—
-13 131
—14 14
-15 15_
16 18]
—8" 18
-19 19-
20 20




PTI

Project

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring

Well: BA-01 Page 1_

of 1_

Drilling Datels)
Drilling Contractor
Drilling Method
1.8" o.D.

Boring Dia.

7 April 1897

Cascade Drilling

Geoprobe®

1.D. Depth

Location

Bremerton, WA

Contract Number

CA5Q0503

Geologist/Engineer

S. Barnett/S. Doran

Surface Description
Weather Conditions_ clear,
Well Casing Elevation
Surface Pad Elevation
Total Well Casing Length

Grass

12°

breezy. 50°F

NA

10° ms! (est.)

NA

> -
Tl =z
w 8 <
DEPTH IN | SAMPLE | OVW/ | & | & | = | GROUP LITHOLOGIC
FEET NUMBER [ SHEEN | & | = | W |SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
cjio| =z
v | &

__‘0 1 ‘ 9 SAND & GR‘A'\'/'EL 50 % fme sand ) _No wel! constructed Geoprobeo O—-
‘ | .so0017 654 wl GP{50% fme med. gravel (some grave! to _borehole abandoned mmednately g
R Dttt I It N . | ). dark brown to gray. moist, minor | after driling. Backfilled with 3/8" " ]

L _jorganics in top 37 bentonite chips and hydrated. >

(2 o LN A |SAND w/ gravel and sit, sand, fine | 3

to medium w/ 40% fine to medium

- 1 dso%!l NS4 ! Y SRR TOPRO
‘ 4 500018 SO 9'3"3‘ “a”‘ °’°W" to ‘9.',“",)" 5..5 ............ . 4_
s || 1 |l  |noreasing sitt content tto 2041 | 5
S _|petween S- 3 - e

° | 1] |As before: sAND & GRavEL | ]

iy SO0019!- L10%. _|Poor recovery 7

_—-8 | water encountered 8l5; BGS 8—:

M|
A | 'GP |Sandy SILT w/ gravel, dark gray, o
20% gravel, 30% sand, wet

Lo , |20% gravel. d. wet o

- 500020 15% e

-1 414

__12 ‘ TD | Total Depth = 12 BGS 12—_

- 13 13 1

—t4 ‘14—

F15 15

16 18—

-17 ..... 17-

—18 ..... 18—

19 19

20 20




PTI

ENVIRONMENTAL SERVICES

Monitoring Well: BA-02 Page 1 of 1

Drilling Datel(s) 8 April 1997
Drilling Contractor Cascade Drilling
Drilling Method Geoprobe®

. Boring Dia._18" O.D. 1.D. Depth_12’

Project City of Bremerton Surface Description____Gravel w/ grass

Location Bremerton, WA Weather Conditions_clouds, breezy, 55°F

Well Casing Elevation NA

Contract Number CA5Q0503 g . .

Surface Pad Elevation 10 msl (est.)

Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA

. o
3|z
DEPTH IN |SAMPLE | OVWW/ | 3 | © Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | @ |SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
|0 2
» | 3
—© ”No well constructed Geoprobe° 0
L S00021 165%1 I T B PP OR O PPPP B PR R S e
i - ‘S/M S:lty SAND wnh grave! . brown o _borehole abandoned immediately |
! |G| moist, 5-10% sitt, fine-med. sana, after drillng. Backiilled with 3/8" ' ]
5- 15% ravel to 1 bentonite chi s and h d ated.
- . grav  bentonite chips ar Y'ez__
: SILT w/ sand It. brcwn snlt w/ sand ; :
i 3 500022 l7s% ! ML (10 20%) trace gravel (<5%) mo:st o 3_
s b N AT '°‘" 9'35"9!9’

4 SM 47
- o o FP . B -
X | GP[Sitty SAND w/ minor gravel, It. brown, g
[ ° || |moist. < 5% graver sit s0% |
[ W | [Water encountered @6.0° BGS o
R 500023 15% | B DI SR -
L, ‘ tncreasmg silt content to 20% Color _______ g
R .| changing gradually to 9’?)(.?‘0.".".“: U S R
| g 1<2% gravel -
N 9 9-
- S00024 80%1 1 : : R

As before, silty SAND
- 11 11
B TD| Total depth = 12' BGS 127
-13 13 -
__14 Collected groundwatar samnlev‘f‘rorn‘ 1&—-'
15 top of water column @6.0' - GW0002 ] 15
| JScreened 6-12° BGS o
—16 16—
...17 17-
—18 48—
-19 19-
_20 ........ 2 o_




Monitoring Well: BA-03 Page 1_of 1 _
‘ ' ' Drilling Datel(s) 8 April 1997
ENVIRONMENTAL SERVICES Driliing Contractor Cascade Drilling
Drilling Method Geoprobe®
. Boring Dia._15" O.D. .D. Depth_9’
Project City of Bremerton Surface Description Gravel
Location Bremerton, WA Weather Conditions__cloudy, caim, 55°F
i i NA
CA5Q0503 Well Casing Eievation _
Contract Number Surface Pad Elevation 15° msl! (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —
€13z
DEPTH IN | SAMPLE | OVW/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | W |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
o]l =z
» | B
0 i _ I BEED Silty SAND w/ gravel, 5-10% silt, | No well constructed. Geoprobe® 0_
GP | 10-20% gravel to 0.5", hght brown to borehole abandoned rmmedrately
4 800025 . 50% ......... Sp BT T Y . g ad
» |gray to b,'?‘?kr,.f?nef.m?‘.’.‘,.5??‘.“.. P.‘?,°F.'¥ . aner d“"‘"g Bac"“"ed with 3/8" .
vgraded . .be."‘.‘?’?'.¥¢ C""Pﬁ..a’.‘d hydrated.
2 WE| Wood fil 2.0-25, dark brown o black} 7
SM| decreasing silt content
| | T e GP]2" sandy SILT lens (6330 BGS i
SAND w/ gravel med dark brown
- $00026 30% {52} ~
I 4 _ ﬁ 10-15% gravel poorly graded loca! 1 4__
‘ smy !enses - .
K S Water encountered ras 75 BGS o
Silt tens @6.0' w/mwood chrps o _
6 ) @65 Fme SAND poorly. graded trace v 6—-
P I
L 2 S00027 | 95% SP | silt, no gravel, It. brown, wet _ 7.
9 D] rota deptn = 50' 868 "
10 10—
11 111
—12 12
-13 13 =
14 14—
15 151
—6 16—
—17 ’7-
18 18]
-19 19 =
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: BA-04 Page 1_of 1

Drilling Date(s)
Drilling Contractor
Drilling Method
15" o.D.

Boring Dia.

8 April 1997

Cascade Drilling

Geoprobe®

Location

Bremerton, WA

Surface Description
Weather Conditions

Gravel

1.D. Depth__ 9"

cloudy, windy, 55°F

Well Casing Elevation NA
Contract Number CA5Q0503 o . .
Surface Pad Elevation 10° msl (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —
E|13| =2
DEPTH IN | SAMPLE | OVW/ | & | © | = | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | W |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
|0z
e | B
O N ML|SILT w/ sand to 0.5', high organics. |No well constructed. Geoprobe® O]
SAND & GRAVEL, 50% tine-med sand,| borehole abandoned immediately
! 809,9,.9, * Y r SB150% fine-med gravel, moist, It. brown | after driling. Backfilled with 3/8" ' |
, . 6 to gray-pinkish red gravel, cemented/ | bentonite chips and hydrated. >
__2 . _j conglomerate appearance -
S 3 ...... . 3-
—q 800030 e 10% ........................................ Y
AR R B B N Y\ 4 _|Wood peces @55 2]
| Water encountered @5.5" BGS | L
° . ne | As before: decreasing pink coloration | . e—:
L 7 S00031 15% | fragments 7
: 9 TD|}Total depth -90 BGS ' 9 :
10 10—
= 11 ........ 11 -
12 127
—t4 14—
—15 1.5-
16 16—
—17 17 - -
18 18—
-19 19_
20 20—




PTI

ENVIRONMENTAL SERVICES

Project

City of Bremerton

Monitoring

Well: BA-05 Page 1_of

A

Drilling Datel(s)
Drilling Contractor
Drilling Method
15" o.D.

Boring Dia.

8 April 1997

Cascade Drilling

Geoprobe®

I.D. Depth

Location

Bremerton, WA

Contract Number

CA5Q0503

S. Barnett/S. Doran

Surface Description
Weather Conditions
Well Casing Elevation
Surface Pad Elevation

Asphalt

12°

cloudy. calm, 60°F

NA

5 msl (est.)

Geologist/Engineer Total Well Casing Length NA
> —
3|z
DEPTH IN [SAMPLE | OW/ | & | © 2 GROuUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = w | SYMBOL DESCRIPTION WELL CONSTRUCTION DETAILL
clo|z
» | @
—0 A v (I Smy SAND w/ gravel dark brown N lNo well cons}_r_y_cted Geoprobe 0—
; ‘ |l | |moist, poor!y graded strong odor _ bborehole abandoned lmmeduately 1+
a 500033 |50% |- |10-15% sit, 5% graver .Z'e':tfofiz""cgh piaca:g"idd‘r";if;d3/§" ...... 1
2 [~ SAND w/ minor gravel fapprox. 5%I, | 7
L 3 -SP little_or no fines, med. gray, dry -3
__“ S00034 | 305,.' LT |SLT w/ minor sand (5-10%), dark | 4_
.5 ! ML | brown to black, strong odor, wood 5
| —— chips (<5%). Water encountered ]
@ 475 BGS
® | SB| @55 SAND w/ GRAVEL, med. gray, A
L 7 GP_ moist, fine-med, sand w/ 20% gravel, | g
5 S00035 10% | wood chips IBO BGS o
Poor recovery, 2X4 {wood) w/ silt & y
__8 gravel, strong sheen & odor, black, 8__
- wet 9
10 : 10—
SAND w/ ravel w/ wood chips
s S00036 20% e s 1 .
to 12, s‘rong odor and sheen, black
- 11 ..... . . . . 11_
5 Jto da'k gray
Poor recovery, 2X4 (wood) w/ silt &
12 0 gravei strong sheen & odor black, 12—
:13 _ :Collec\ed groundwater sample frvom‘ 13'::
top of water column @5.25° - GWQ003
14 . . ! 14—
15 151
16 16
-17 171
—18 18—
19 19 1
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: BA-06 Page 1 _

of 1_

Drilling Datels)

8 April 1997

Drilling Contractor

Cascade Drilling

Drilting Method Ge

oprobe®

Boring Dia._15" OD.

Surface Description

Location

Bremerton, WA

Asphait

1.D. Depth__ 9"

Weather Conditions_cloudy,

It. rain, 50°F

Contract Number

CA5Q0503

Well Casing Elevation

NA

S. Barnett/S. Doran

Surface Pad Elevation

10° msl [est.)

Geologist/Engineer Total Well Casing Length NA
> —
E13]|z2
DEPTH IN | SAMPLE | ovM/ | 3 | 8 | = | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | @ | = w | SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
|0 =z
| B
O N ., | 2| SAND w/ gravel, fine-med. sand w/ | No well constructed. Geoprobe® O]
USSR RN PPN JOTPR NS . A% N GP 10-15% fine gravel, dark gray to black boreho!e abandoned lmmed:ately ______ |
oorl raded mo:st debrs (bnck & after dr flin Backfned ith 3/8
[ [Se00s7) 80% g Svood;, sgcattered through ||nterval o bemon.t:cgmps and' h d;”al,ed T
._2. . PR T B NN S DT P . ; e y Pt B 2_
= 3 .............. 3-
T ~ JWater encoumered I3 75 BGS o
" ’ _ N S:lty SAND w/ gravel fme med sand o
i 0%l LY.l o w/ 5 10% snt & 20% gravel o
5 SW _»B”nt‘:_kwfragments dark brown to gray 5
N wet e
jﬁ !‘r_\vc‘:_rvea‘a_sbalng SILT contem (~ 15 20%) . 8—_
Minor brick and wood debns
i §00039 %l 1| | ‘@80 color change to dark gray )
-__8 B I I I B - 2 Y r
[ ® T0|Total depth : 9.0° BGS e
—10 10—
- 11 11
12 12~
13 13
md 14—
—16 16—
17 171
19 191
20 20




PTI

ENVIRONMENTAL SERVICES

Monitoring Well: BA-07 Page 1_of 1 _

Drilling Datels)
Drilling Contractor
Drilling Method
15" o.D.

Boring Dia.

9 April 1997

Cascade Drilling

Geoprobe®

1.D. Depth_9’

Project City of Bremerton Surface Description Asphait
Location Bremerton, WA Weather Conditions___Overcast @50°F
Well Casing Elevation NA
Contract Number CA5Q0503 o . .
Surface Pad Elevation 15' ms! (est.}
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> |
€3
DEPTH IN | SAMPLE | OVW/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | © | = | w |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
@ (] Z
x| &8
° | | ity SAND w/ gravel, well graded, | No well constructed. Geoprobe® ]
SM] fine to coarse sand w/ 10-20% siit, borehole abandoned immediately
- - R 41 . PN B P R R R e -
[ soooat] o A ight brown to med. brown Jatter ariing. Backiite win 3/8 " ]
. ........._.._.|}bentonite chips and hydrated.
2 As before but stained dark gray, somg 27
- onclete} =~ T T AT AT Rt Aty R R
- Lodor, refused at 2.0' due to concrete q.d
S I RN |pad from 2.3 | e
SM
[ ° | o | T [ water encountered m5.25' BGS o
6 ‘| siity SAND w/ gravel, it. gray to med| o7
ray, very moist
. |gray. very moist ] 7 -
- S00043 75% o
[ ° T0| Total Depth - 9.0' BGS 2]
0 10
11 11
12 127
=13 13
—t4 14—
F15° 15
16 16—
—17 1.7 <y
18 18—
19 19
20 20




PTI

ENVIRONMENTAL SERVICES

Project

City of Bremerton

Monitoring Well:

BA-08 Page 1

of 1

Drilling Datels!}

g April 1997

Drilling Contractor

Cascade Drilling

Drilling Method

Geoprobe®

Boring Dia._15" O.D.

1.D. Depth__9°

Surface Description

Location

Bremerton, WA

Asphalt

Weather Conditions

Overcast MS50°F

Contract Number

CA5Q0503

Weli Casing Elevation

NA

Geologist/Engineer

S. Barnett/S. Doran

Surface Pad Elevation

15° msi (est.)

Total Well Casing Length

NA

> —
| =
w 8 <
DEPTH IN | SAMPLE | OVM/ | & | © | Z | GROWP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | w |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
c|{o| =z

2 | 8
O 0-15" asphalt 157.3" smySANDw/ bNo well constructed Geoprobe' O—
i gravel well graded be‘eo‘fne_sm_(:g‘a“r‘_sﬂe‘_‘_ »borehole abandoned xmmedlately .
| 1 . |soo0as Aeo%l b ddwnward sult 20-30%, brown to gray | after drmmg Backmled yygth__3/8" 1_

SM bentomte ch:ps and hydrated
.__2 . TN . 2_
= 3 i NN . 3-
i I\ 4 » Water encountered @35 BGS T
Wood ch|ps @40
4 e U S JREERE MRS SN -l
_ 500 oo | Sandy SILT. med. brown, trace gravel.| ..
[ ° | moist to wet h
ML .,

—© B lncreasmg SAND content (40%) and . ‘ 8__
7 | more gravels floanng p{eddct sheen 1 7
R S00047 80% on water surface -
° T0| Total gepth : 9.0° BGS B
~10 10
- 11 11_
12 12—
-13 13_
O e S FE SO EO O I O U PP 14—
-‘15 ......... 15 =
—16 18—
-17 17-
18 18
19 19
20 20




PTI

ENVIRONMENTAL SERVICES

Monitoring Well: CB-01 Page 1_of 1 _

Drilling Datels)

9 April 1997

Drilling Contractor Cascade Drilling

Drilling Method
15" O.D.

Boring Dia.

Geoprobe®

1.D. Depth_S’

Project City of Bremerton Surface Description Dirt and gravel
Location Bremerton, WA Weather Conditions__Partly sunny @50°F
CA5Q0503 Well Casing Elevation
Contract Number - Surface Pad Elevation __20° msi (est.)
Geologist/Engineer____S. Barnett/S. Doran Total Well Casing Length NA
> -
& § 2
DEPTH IN | SAMPLE | OVW/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = u SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
/ol =z
w | 8
B | Sity SAND w/ gravel, some pebbles, | No well constructed. Geoprobe® O]
coarsens downward, med. to dark borehole abandoned immediately
I bttt IR b | 4| brown |atter ariting. Backiited with 378" *
. B . bentonite chips and hydrated. o]
2 Blackened lens 2.0°, may be asphalt,
L 3 wood chips at 2.5° , 3
5 Increasing silt content w/ smail -
— 0% pebbles from 3-4.5" &
I Burn layer? at 5.0° w/ debris (orick) | .
SAND w/ gravel {45%) and trace sitt, | B
6 g coarse, poorly graded, orange-brown 67
s |& . , 1 .
-7 S00051 50% GP 7
—8 Water encountered @8.75° BGS 8T
- ! . ) o
: 9 0 Total dept‘h; 9.0° BGS 9:
—10 10
- 11 “11
—12 12
- 13 13 1]
—t4 14—
—15 ‘5-
—16 16—
-17 171
18 18]
- 19 19
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring

Well:

CB-02 Page_1 of 1_

Drilling Date(s])
Driliing Contractor
Drilling Method
15" oD.

Boring Dia.

9 April 1997

Cascade Drilling

Geoprobe®

Location

Bremerton, WA

Geologist/Engineer

Contract Number

CA5Q0503

S. Barnett/S. Doran

Surface Description
Weather Conditions
Well Casing Elevation
Surface Pad Elevation
Total Well Casing Length

Dirt and gravel

1.D. Depth_12

Overcast @40°F

NA

15° msl! {est.)

NA

> |
] 2
DEPTH IN | SAMPLE | ovw/ | & | 8 | = | GROUP LITHOLOGIC
FEET NUMBER | SHEEN 3 2| W SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL

|0l =z

2 | 3
B | Sitty SAND w/ gravel, sit 35-40%, |No well constructed. Geoprone® O]
e .| ] med. brown to dark brown |j porehole abandoned immediately -
i S00053 25% SML | after grilling, Backfilled with 3/87 "
L | Wood chips @1.5° | bentonite chips and hydrated. |
! | Blackened lens @2.0°, may be asphalt | L
- .| . ] Gravelly SAND, coarse, poorly graded} - §

SP.| orange-brown, moist
|4 . . 6 orange-brown, moist ]
- S00054 -40% : ¥ -
= 5 . 5-.
r‘G Hit r@gk ahd jamv'n_ed» s!eevé, poor 6__
i | recovery -
= S00055 5% : ! : ‘ -
Water encountered @7.75 BGS

- 9 9 -
-0 10—
- S00056 60% o
-11 11
" TD| Total depth = 12.0' BGS ]
-13 13-
—t4 14—
- 15 15
16 16—
- 17 17
18 18—
= 19 . 19 -
0 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: CB-03 Page 1_of 1

Drilling Datels)

9 April 1897

Drilling Contractor

Cascade Drilling

Drilling Method

Geoprobe®

Boring Dia._15" O.D.

Surface Description

Location

Bremerton, WA

1.D. Depth__9’
Dirt and gravel

Weather Conditions___Overcast @45°F

Contract Number

CA5Q0503

Well Casing Elevation

NA

S. Barnett/S. Doran

Surface Pad Elevation

15° ms! (est.)

Geologist/Engineer Total Well Casing Length NA
> —_
€3]«
DEPTH IN | SAMPLE | OVM/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | @ |SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
|0z
x| @
T T T | sitty SAND w/ gravel. coarsens down]No well constructed. Geoprobe® 7]
L, ‘ B U B R T . ward, well graded, silt 15-20%, med. |borehole abandoned immediately |
I S00057 Asonl- 1 Y4 brown to_gray | .:2?'_;.9:,'"_-ns:;._pB:c,‘:\g_":s?awi:ha%/& .
B N | PSP ... ._....Jbenionite chips ang hyarated.
._2 | SM| Biackened lens @2.0°, may be asphalt | y 2_.
I | SAND w/ trace silt and some gravel, |
SB.] orange-brown, moist, gravel piece in
Y 1 I IO . G/P é'ri&‘gb'f 'é'an:vbl'érm ISi. gravei piece in. g
3 S00058 10% Jo T T .
L5 . S
_6 ..... ,e_
i || |water encountered @70 8Gs | T ]
, || |water 7.0 B .
- S00059 - 130% ]
[ ° [ @] rota seoth - 0.0 BGS 2]
10 10—
i Co‘llec‘te‘dv grpundwatef sampl}e‘frdmi o . :
T top of water column @7.0° {GW0004) ?1
_1,2 ..... 1»2—
_13 13-
14 14
15 15
16 18—
-17 17
19 19
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: LF-01 Page 1_of 1 _
Drilling Datels) 7 April 1997
Drilling Contractor Cascade Drilling
Drilling Method Geoprobe®
Boring Dia._15" O.D. 1.D. Depth__6’
Surface Description Gravel

Location

Bremerton, WA

Geologist/Engineer

Contract Number

CA5Q0503

S. Barnett/S. Doran

Well Casing Elevation
Surface Pad Elevation
Total Welli Casing Length

Weather Conditions Cloudy, breezy @55°F

NA

15' msl (est.)

NA

> _
E135]|z
DEPTH IN | SAMPLE | ovM/ | & | 8 | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | | = | @ |SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
€| 0|z
2 | 3
0 S/P '_SAND w/ gravel dry med brown : vNo ‘well cor'\étbrulctté‘d‘ Geoprobe’_ O':
. I R L A GP | fine med. sand w/ fme gravel black ' ‘borehoie abandoned immediately
[ lsooosrl  lsox | Jorganics intp 3+ after driling. Backfilled with 3/8" ]
N T @5 gray SILT w/ gravel fragments, | bentonite chips and “Yd'a‘ed
2 —} moist, | 80% sm 20% fme gravel ‘ Can
[ 5. § ”l_ 0 gray fme med SAND moist w/ g
[ lsooosz] x| | VI ff wovel 0 025, 50k s oray | ‘]
Water encoumered ﬁ40 BGS
nry j.yvaler encountered 4.t Bus S
[ O] Total Deptn : 6.0' BGS e
- 7 . 7-
= 9 9-
10 10
L 41 49
—12 12
- 13 . 13 -
L 14—
—16 18—
18 18—
19 19
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well: LF-03 Page 1_of 1_

Drilling Datels)

8 April 1997

Drilling Contractor Cascade Drilling

Drilling Method

Hand Auger

Boring Dia._2.0" O.D.

Location

Bremerton, WA

Surface Description

.D. Depth_ 3
Grassy field

Weather Conditions

Cloudy ®m50°F

Contract Number

CA5Q0503

Well Casing Elevation

NA

Surface Pad Elevation

10’ mst (est.)

Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —_
E13|=z2
DEPTH IN | SAMPLE | OVM/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = w | SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL

x|o| =z

2| 8
T | |o-05" sandy ST w/ root mass,  |No well constructed. Geoprobe® O]
- B T e L 2 ML brown to med. brown, moist borehole abandoned immediately
5 soooss| .. ..} .. Backhlled with 3/8
> A v(approx 45 50%) mmst al 25 bentomte ch:ps and hydrated -
INRURRRR AUUNURE NSRS NS sw .15,.2.94.‘,3,","‘,!/v.Sf“\.NP_.W.‘gfave' and fill e
L 5 debris {bricks), brown T o
B TD 2-3" Strong odor, dark gray salty - }_»3
AR A R I rotet peptn « 30 ’BGS 5 ]
== 5 5-
__6 .............. 8._
IEPSR I A O |H/A: hang auger sampler 12 0D) | g
- 9 . 9-
-0 10—
- 11 11-
.._12 ...... 12__
-13 13
R e e e FE e e N e e B R R 14—
45 [ b bbb 15
—16 18
-17 171
—8 18
-19 19-
20 20




Monitoring Well: LF-04 Page 1_of 1
‘ ' ’ Drilling Datel(s) 7 _April 1997
ENVIRONMENTAL SERVICES Dri[“ng Contractor Cascade Drilling
Drilling Method Geoprobe®
. Boring Dia._15" O.D. I.D. Depth__9’
Project City of Bremerton Surface Description Gravel/grass
Location Bremerton, WA Weather Conditions Clear, It. winds @55°F
. . NA
CA5Q0503 Well Casing Elevation
Contract Number Surface Pad Elevation ___15° msl (est)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
1l E
w 8 =
DEPTH IN | SAMPLE | OVMW/ | & | © | Z | GROWP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | W [SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
xjio| 2
2 |3
O ) S:Ity SAND w/ grave! It brown to "N'b'”\r)éﬂmc'énstructeq 'ggqpfppgf”;?f
Ly I T | ‘med. brown color change 625 BGS borehole abandoned immediately ]
SM % | at ii
N $00073 | Arswl Y L OTL ?9.‘9."3.‘.’3...f.f°.’.’?.‘u.‘,?9 med. 9?9!...5..?9/” after d.,'.' ,'.“9,_ Backfilled with 3../3.. -
silt, 5- 10% gravel bentonite chips and hydrated.
__2 ........................................... e i . . 2—
3 Water encounggr:(:e:d @3.75° BGS  3”-
. ! PR
-I-_4 . 500074 e . 50% |ncrea$lng S"-T con‘ent N 4—:
5 1 _ Sandy SILT w/bgra'vel med gray, wetf 5-
| M1 20% sand, 10% gravel, strong odor, |
[ ° |9 poorly grades. zone clasts of quartz ]
- 7 . Up ?O .1"~ S S 7 -
- - 1S00075 40%t Lt b e ]
® . =] ]
[ ° [T Total gepm - 9.0 BGS
_1'0 ..... 10—
: Col!ected groundwater grab from top ] o . :
| " ‘of water column @3.75' BGS (GWOOOS 11”_
12 12
—14 - 14
-15 15
16 18—
-17 17-
18 18
-19 19-
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring

Well: LF-05 Page 1 of

A

Drilling Datels}
Drilling Contractor
Drilling Method
15" o.D.

Boring Dia.

7 April 1997

Cascade Drilling

Geoprobe®

Location

Bremerton, WA

Surface Description
Weather ConditionsClear. It.

Grassy field

1.D. Depth_ 9

breeze WMES°F

i i NA
CA5Q0503 Well Casing Elevation
Contract Number Surface Pad Elevation 10" msl (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —
£13|<
DEPTH IN | SAMPLE | OVW/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | © | = | & |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
|0 =z
®» | 8
—0 » Smy SAND w/ gravel n brown mous! '_No well constrdé‘('e‘d Geoprobe° O—
[ AR R I N SM| poorly graded, 10-15% silt, 80% fine borehole abandoned immediately N
i 1 S00077 1004 - 1| sand, 5-10% angular gravel (clasts afte»r_”q('ﬂ.l';_ng_‘ B__a_ckfulled with 3/8~ |
to 1) no odor bentomte chrps and hydrated
_2 . . . . L 2—
= 3 3..
i | @4" color change to med. gray
s . A £ ot S SRR B T 9 4=
- 500078 50% ..... . . Watef encount.ered, 428GS ..... s
L. 5 P 5-
i As before 7
_6 e—
- 7 7 =
- S00079 -40% -
: 9 TD| Total depth : 9.0 BGS 9:
-0 107
- 11 M
12 127
- 13 131
14 14—
-15 15
—16 16—
-17 17.
B 18—
_19 19-
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well:

LF-06 Page 1 of

X

Drilling Datel(s)
Drilling Contractor
Drilling Method
1.5" OD.

Boring Dia.

7 April 1997

Cascade Dirilling

Geoprobe®

Location

Bremerton, WA

Contract Number

CA5Q0503

S. Barnett/S. Doran

Surface Description
Weather Conditions
Well Casing Elevation
Surface Pad Elevation

Gravel, grass

.D. Depth__ 9’

Cilear, calm @65°F

NA

10' msi (est.)

Geologist/Engineer Total Well Casing Length NA
> [
|13z
DEPTH IN | SAMPLE | OVWMW/ | B | © 2 GROUP LITHOLOGIC
FEET NUMBER [ SHEEN | @ | = w SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
o]z
w | B
__AO' ___________ o SAND W/ gre\)ei veeerﬂl‘y”éra‘ded meq4 vNo well constructed Geoprobe"_“ 0—-
‘ N _HSP sand w/ 5- 10% gravel (angular to borehole abandoned 'mmed|ately g
B $00081 60%} | 057, moist, med. brown o Z::::: nd::'mci‘pi?f;‘:g"idd(wa'g;/&"_.. !
i
-3 3_
i As before: SAND w/ gravel T
SET/UEIITII SRR PINNRIVRT NN SN B N TS Y RO AR AT AT Sl g
o % % A ] |werer encoumeres msoBes | ]
6 Sumnar o above but _seqq us coarser vvvv 8—
. | between 6 & 7 then siity honzons 1 g
7.
i S00083 40%] between 70 2 shght increase in ]
gray coloration
8 Set hydropunch between 5 & g’ 8_
9 ] Total deptn - 8.0' BGS 97
-0 10—
> | Cotected groundwater grab from top | 1]
i of water column @5.0' BGS-(GWO0006) i
12 12
-13 1.3-
=14 14—
—15 15-
16 16—
—17 17 - -
—18 18-
- 19 19 1
20 20




PTI

ENVIRONMENTAL SERVICES

Project

City of Bremerton

Monitoring

Well: LF-07 Page 1 _

of 1_

Drilling Date(s}
Drilling Contractor
Drilling Method
15" Oo.D.

Boring Dia.

7 April 1997

Cascade Drilling

Geoprobe®

1.D. Depth

Location

Bremerton, WA

o

Surface Description__Gravel. blackberries

Weather Conditions Cloudy. breezy @55°F

i i NA
CA5Q0503 Well Casing Elevation
Contract Number Surface Pad Elevation __15° msli [est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —_
€132
DEPTH IN | SAMPLE | OVM/ | & | © | Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | § | = | w |SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
xlo| =2
» | 3
To "OMOS“ ‘bur'ﬁt"ﬁddd matier '('E:'r'\évréé‘a'l) No well constructed Geoprobe’ - 0—
L 4 ..105- hne silty SAND med. brown, borehole abandoned immediately
i $00085 |- P B I SM _trace gravel, sm 5 15% poorly graded after dnlhng Backfmed with 3/8
moist bentomte cmps and hydrated
_2 . . R R A T TN T DTN SR S
:_ | :Water encoumered @30 BGS o . :
X RO R B B ] WF|3-4 wood matter, dark brown ‘° s 3
black, no odor wood fm wet
4 ‘ ) ' SM 'Fme smy SAND _gray, wet e
- Soooas . . 50% et S T S -
- S | wood i (WF) dark brown wet no ' 8
AU RN DR NUUURES S 1 odor. trace “eand U
[ |+ tens of sy saND e e
L S00087 180%1 -} 1 WF e -
[ ° T0| Total depth : 9.0' BGS el
10 ‘ 1'» §s néti\ke soil 'bvac_:kfviu 10—_
L 44 g9
12 12
-13 13-
=14 14—
=15 15
m 18—
17 17
—8 18—
19 19
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring

Well: PP-01 Page 1 of

X

Drilling Datels)
Drilling Contractor
Drilling Method
1.5

Boring Dia.

7 April 1997

Cascade Drilling

Geoprobe®

O.D.

Location

Bremerton, WA

Surface Description
Weather ConditionsClouds, calm m55-60°F

Gravel

.D. Depth__9’

. . NA
CA5Q0503 Well Casing Elevation :
Contract Number Surface Pad Elevation 10" ms! (est.)
Geologist/Engineer S. Barnett/S. Doran Total Well Casing Length NA
> —
3|2
DEPTH IN | SAMPLE | OVM/ | 8 | © Z | GROUP LITHOLOGIC
FEET NUMBER | SHEEN | & | = u SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
€0l z
x| B
IS N | sity SAND w/ trace gravel, dark | No well constructed. Geoprobe® O]
- ' brown from 0-0.5', turns med. brown, |borehole abandoned immediately
s So00ss) O | SM] moist, fine-med. sang, poorly graded. |atter driling. Backfilled with 3/8" ]
[SRUUROEY VRIS RSO 45 10% silt, <5% gravel (angular to | bentonite chips and hydrated. o]
_2‘ ) ~ jo.2s” )l 25 sand increases to med ]
Bnck tragments I30 BGS
—3‘ L .A,3>.-
[, . | xvsaf:ffe:ecour:'eredmo BGS o
L 5 5
[° | As vefore: wet 7
7 |so0091 {s0% | 7
—g- | e e b 8—
[ ° "T0| Total depth - 9.0 BGS e
> | Cotlected grounwater sample from top | .
X jof water column @4.25' BGS-IGW0007} i
12 12—
—13 . . 1»3-‘-
14 14—
=15 15 1
16 18
17 171
8 18—
19 191
20 20




Project

PTI

ENVIRONMENTAL SERVICES

City of Bremerton

Monitoring Well:

PP-02 Page 1 of

X

Drilling Date(s)

Drilling Contractor

Drilling Method

7 April 1997

Cascade Drilling

Geoprobe®

Boring Dia._15" O.D.

Location

Bremerton, WA

Surface Description
Weather Conditions Clouds, breeze @55°F

1.D. Depth__ 9"

Grass

i i NA
CA5Q0503 Well Casing Elevation .
Contract Number Surface Pad Elevation 15° ms! (est)
Geologist/Engineer S. Barne”/si Doran Total Well Casing Length NA
> —_
& § 2
DEPTH IN {SAMPLE | OVWW/ | B | © Z | GroupP LITHOLOGIC
FEET NUMBER | SHEEN | & | = | W |SYMBOL DESCRIPTION WELL CONSTRUCTION DETALL
|0 | =z
» | @
—0 Sdty SAND tfééé gravel brown to lt ‘_No well' convs‘tr‘p‘;::gg_cli Geoprobe’ 0—_
IV R R R . A .. Jbrown, ..‘.’9°’.'Y.9"."?F‘??. .".'.'.‘9.?‘.‘9‘,’..,.53’?9 y b?’.?"?“"" abandoned immediately g
1 SM| 5. 10% silt, <5% gravel, moist, dark after drilling. Backfmed with 3/8
- . 800093 44444 . 50% PRI TERE CET DI B N R P A TR St =
brown sand @1-1.1 BGS bentomte chips and hydrated
__2 . B R . P TN SOV U TUETIUNN DRI S 2—
L l_r_x_t_:reasmg gravel content ................ :
AR I I N I Y S Silty SAND w/ gravel gray o | 2
v GP | brown, 5- 10% snlt 5- 10% gravel —
—4 s % P SR R (anQUlar to O 5 ) ......... .
0 Water encountered l5 25 BGS
_.5 ..... . A ! . 5-
IS IR N N, P | SM] sity SAND, trace gravel, color changel ]
7 _ o . Jfrom brown to light gray @ 6.5° 7.
- S00095) - - 180%} . .
-—.8 ..... &_
[ ° 7| Total depn - 90" 868 °
_?o ........ 10—
pw 11
—12 127
- 13 13 -
S T e S DO TR 14—
T T e O e o L ot B UT 15 -
16 16—
-17 17 -
'—18 ......... 18_.
-19 19
20 20




Quality Assurance Review
Summary—-Chemical Analyses




QUALITY ASSURANCE REVIEW SUMMARY-—

CHEMICAL ANALYSES
L ]

INTRODUCTION

The quality assurance review was conducted to verify that the laboratory quality assurance
and quality control (QA/QC) procedures for chemical analyses of soil and groundwater
collected in support of the Evergreen Park Expansion Project were documented and that
the data quality is high enough to meet the project data quality objectives (DQOs) estab-
lished for the project. Data validation was completed to U.S. Environmental Protection
Agency (EPA) Level 3 specifications, which assume that all results reported by the labo-
ratory are correct. Data validation procedures were based on EPA national functional
guidelines for evaluating organic and inorganic analyses (U.S. EPA 1994ab). Data quali-
fiers were assigned, as necessary, during the quality assurance reviews. The data qualifiers
are consistent with U.S. EPA (1994a,b), quality control requirements stated in the meth-
ods, and the DQOs established for the project (PTI 1996). The following laboratory

deliverables were reviewed during the data validation process:

= Chain-of-custody documentation to verify completeness of the data

m  The case narrative discussing analytical problems (if any) and proce-

dures

m  Sample preparation logs or data summary sheets to verify analytical

holding times

= Instrument tuning (organic analyses only), instrument calibration, and

calibration blank results to assess instrument performance

B-1 \lenterprise\docsica5q0504\app_b.doc



m  Method blanks associated with each sample delivery group (SDG) to

check for laboratory contamination

®m  Results for all laboratory quality control check samples, including sur-
rogate compounds (organic analyses only), laboratory control samples
(LCSs), matrix spikes, laboratory duplicate sample analyses, and inter-
nal standards (organic analyses only) to check analytical accuracy and

precision

m Instrument and method reporting limits for all target analytes.

Calculations and transcriptions typically are not confirmed, and original instrument print-
outs are not reviewed during an EPA Level 3 quality assurance review. For this data
review, however, all chromatograms generated for the petroleum hydrocarbon scan,
gasoline, and polychlorinated biphenyl (PCB) analyses were reviewed to verify that all
criteria for target analyte identification were met. In addition, results for all field quality
control samples (replicate field samples, equipment rinsate blank, and a trip blank) were
reviewed. These field quality control results provide additional information to support the

quality assurance review.

The chemical analyses of the soil sample and groundwater samples discussed in this quality
assurance review document are summarized in Tables 5 through 14 of the main body of

this report.

SAMPLE DELIVERY GROUPS

The soil and groundwater samples collected were analyzed for the target analytes in five
and two SDGs, respectively. The data packages for these SDGs contained all documen-
tation and data necessary to conduct a complete quality assurance review. A summary of

the samples for each matrix in each SDG is presented in Tables B-1 and B-2.

\lenterpriseidocsica5q0504\app_b.doc



COMPLETENESS

The results reported by the laboratory were 100 percent complete. No data were rejected

during the quality assurance review.

ANALYTICAL METHODS

Chemical analyses were completed for hydrocarbon identification (HCID); a petroleum
hydrocarbon scan for 6 target analytes (i.e., gasoline, jet fuel, mineral spirits, kerosene,
diesel, and oil); gasoline, benzene, toluene, ethylbenzene, and total xylenes (gas/BTEX);,
23 extractable petroleum hydrocarbon (EPH) analytes; 14 volatile petroleum hydrocarbon
(VPH) analytes; 7 PCBs; 63 volatile organic compounds (VOCs); and 8 metals (arsenic,
barium, cadmium, chromium, lead, mercury, selenium, and silver). The methods used to

conduct all analyses are summarized below.

Analyses for HCID (i.e., a hydrocarbon identification analysis for gasoline-, diesel-, and
oil-range organics) and gas/BTEX were completed consistent with procedures specified
by methods promulgated by the Washington State Department of Ecology (Ecology)
(Ecology 1992). These analyses are completed using gas chromatography/flame ioniza-
tion detection (GC/FID) for HCID and gasoline and gas chromatography/photoionization
(GC/PID) detection for BTEX.

Analyses for a petroleum hydrocarbon scan were completed consistent with the procedure
commonly referred to as EPA Method 8015 modified. This method is similar to a combi-
nation of Ecology methods WTPH-HCID and WTPH-D, extended (Ecology 1992) and
modeled after SW-846 Method 8015 (U.S. EPA 1986) for the analysis of non-halogenated
volatile organic compounds. The method is a GC/FID technique for the identification of

\lenterprise\docsicaSq0504\app_b.doc



specific petroleum mixtures For this project, results were reported for gasoline, mineral

spirits, jet fuel, kerosene, diesel, and oil.

Analyses for the EPH target analytes were completed consistent with the draft method
developed by Ecology (Ecology 1997a). The method is a GC/FID technique for the iden-
tification of Cg—Ci9, C10—Ci2, C12—Cis, and C16—C7; aliphatic fraction components, C;o—C;,

C12—Cis, C16—C34 aromatic fraction components, and 17 polycyclic aromatic hydrocarbons.

Analyses for the VPH target analytes were completed consistent with the draft method
developed by Ecology (Ecology 1997b). The method is a combination GC/PID and FID
technique for the identification of Cs—Cs, Cs—Cs, Cs—Cyo, and C,~C;2 aliphatic fraction
components, Cs—Cjg, C10~Ci2, and C,>-Cy3 aromatic fraction components, methyl-tert-
butylether (MTBE), naphthalene, benzene, toluene, ethylbenzene, m- and p-xylene, and

o-xylene.

Analyses for 7 PCB Aroclor® mixtures were completed consistent with procedures speci-
fied in U.S. EPA SW-846 Method 8080A (U.S. EPA 1994c) using gas chromatogra-

phy/electron capture detection.

Analyses for 63 target VOCs were completed consistent with procedures specified in U.S.
EPA SW-846 Method 8260A (U.S. EPA 1994c) using gas chromatography/mass spec-

trometry.

Analyses for the target metals (total metals in soil sample and dissolved metals in ground-
water samples) were completed consistent with procedures specified in U.S. EPA SW-846
Method 6010A and applicable 7000-series methods (U.S. EPA 1986, 1992, and 1994c).
Analyses for barium, cadmium, chromium, and silver were completed using inductively
coupled plasma-atomic emission spectrometry according to SW-846 Method 6010A (U.S.
EPA 1992); analyses for arsenic, lead, and selenium were completed according to SW-846

Methods 7060A, 7421, and 7740, respectively (U.S. EPA 1986 and 1994c) using graphite

B-4
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furnace atomic absorption spectrometry, and, analyses for mercury were completed
according to SW-846 Method 7471A (U.S. EPA 1994c) using cold vapor atomic absor-

bance spectrometry.

HOLDING TIMES AND SAMPLE PRESERVATION

The analytical holding time constraints and sample preservation requirements specified in

the analytical methods and PTI (1996) were met, with the exceptions noted below.

The VPH analysis of Sample GW0005 in SDG A5QS000770 and the analysis of Sam-
ples GW0001 and GWO0003 in SDG A5QS000590 exceeded the 14-day holding criterion
for acid-preserved water samples by 7 days and 6 days, respectively. No results were
qualified for this exceedance because studies conducted by EPA (U.S. EPA 1989, 1995a)
and Oak Ridge National Laboratory (ORNL) (ORNL 1989, 1996) have demonstrated that
a holding time of >28 days is acceptable for water samples that are preserved to a pH <2
with hydrochloric acid and stored in the dark at 4°C. The affected samples were pre-
served, stored in a dark refrigerator, and analyzed within the 28-day holding time.

For the EPH analyses associated with SDG ASQS000330, the reanalysis of the C1~Cy;
and C;—Cs, aliphatic fractions of Samples SO0033, SO0041, SO0053, and SO0057
exceeded the suggested 14-day holding time criterion by 9 to 10 days. The eight results
reported for the C16—Cs,; and C,1—Cs4 aliphatic fractions in these samples were qualified as

estimated (/) during the quality assurance review.

Analyses for the petroleum hydrocarbon scan, gas/BTEX, EPH, VPH, VOC, and PCB
target analytes associated with SDG A5QS000130 exceeded the suggested 14-day hold-
ing time criterion for extraction and analysis. The affected data and action taken during

the quality assurance review included the following:

B-5 \lenterprise\docsicabq0504iapp_b.doc



®»  For the petroleum hydrocarbon scan analyses, 40 of the 60 total results
reported for the more volatile target analytes (i.e., gasoline, mineral
spirits, jet fuel, and kerosene) were qualified as estimated (J) because
the holding time criterion for extraction was exceeded by 30 days. The
affected samples included SO0013, SO0015, S00017S00020,
S0O0061, SO0062, SO0073, SO0074, SO0075, and SO0078). No

results were rejected.

m  For the gas/BTEX analyses, all 30 results reported for these five vola-
tile constituents were qualified as estimated (J) because the holding
time criterion for extraction was exceeded from between 32 to 33 days.
The affected samples included SO0013, SO0073, SO0077, SO00871,
and SO0086.

m  For the EPH and PCB analyses, no results were qualified as estimated |
because the holding time criterion for extraction was exceeded by

30 days.

m  For the VPH analyses, all 70 results reported for the affected samples
were qualified as estimated (J) because the holding time criterion for
extraction was exceeded by 30 days. The affected samples included
S00013, SO0073, SO0077, SO0081, and SO0086.

m  For the VOC analyses, all 189 results reported for the affected samples
were qualified as estimated (J) because the holding time criterion for
extraction was exceeded by 30 days. The affected samples included
S0O0061, SO0086, and SO0093.

All samples associated with SDG A5QS000130 were initially stored at 4°C from the date
of collection (April 7, 1997) until April 14, 1997. On April 14, 1997, all samples were
transferred to a storage condition of ~20°C. On May 20, 1997, the extraction or analysis
of the samples was started. Results for all extractable semivolatile organic compounds

(i.e., diesel, oil, EPH target analytes, and PCBs) were not qualified because guidance
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specified by the Puget Sound Estuarine Program (PSEP 1989) and EPA (U.S. EPA
1995b) recognize a 1-year holding time for the analysis of these extractable organic com-

pounds if the samples are stored in the dark at —20°C.

No results for the more volatile organic compound constituents (i.e., gasoline, mineral
spirits, jet fuel, kerosene, BTEX, MTBE, the VPH target analytes, and the VOC target

analytes) were rejected for exceeding the holding times for the following reasons:

m  The results reported for all volatile compound analyses in the affected
SDG were similar to the results for the same target analytes reported

for sample analyses that met all holding time requirements.

m  The affected samples typically contained diesel or oil petroleum com-
ponents, which when stored in the dark at —20°C until extraction
should minimize any microbial degradation or evaporation processes

that may result in the decomposition or loss of the target analytes.

m The EPA functional guidelines document states that because of the
limited information concerning holding times for non-aqueous samples,
qualification of data reported for these samples on the basis of holding
times established for water samples is left to the discretion of the data

reviewer (U.S. EPA 1994a).

m  Studies conducted by ORNL (ORNL 1992, 1994) have indicated that a
holding time of >30 days is acceptable for soil samples stored in the
dark at —20°C, with a probability that the concentration of analyte in
the sample is not statistically different than if the sample was analyzed

within the suggested 14-day holding time limit.

Although no data associated with SDG A5QS000130 were rejected for failing to meet
the recommended holding times for completing sample extraction or analysis, a greater

degree of uncertainty may be associated with these data.

B-7
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INSTRUMENT PERFORMANCE

The performance of the analytical instrument, as documented by the laboratory, was
acceptable. No changes in instrument performance that would have resulted in the degra-

dation of data quality were indicated during any analysis sequence.

Mass Spectrometer Tuning

The mass spectrometer tuning checks made by the laboratory before sample analyses

(VOCs only) were acceptable.

Initial and Continuing Calibration

Initial and continuing calibrations were completed for all applicable target analytes and
met the criteria for acceptable performance and frequency of analysis, with eight excep-
tions. The control limit of 85-115 percent recovery for initial calibration verification
(ICV) standards and continuing calibration verification (CCV) standards was not met in
one ICV and seven CCVs.

For the VPH data reported in SDG A5QS000770 and SDG A5QS000010, the recovery
of MTBE in the initial calibration verification standard (65 percent) and two CCV stan-
dards (42 and 51 percent) was low. These low recoveries indicate a decrease in instru-
ment sensitivity and increase the possibility of the reporting of false negatives at a
concentration near the method reporting limit. During the quality assurance review, the
undetected results reported for MTBE in SDG A5SQS000770 for two soil and one water

samples were qualified as estimated (J). No action was required for samples associated
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Metals Data

The lower control limit of 75 percent recovery was not met in two instances. A matrix
spike recovery of 63 percent was reported for selenium (Sample SO0021) associated with
SDGs A5QS000770, A5SQS000010, and A5QS000590. No results were qualified for
this exceedance because the recovery met the laboratory-established control limit of

60-130, which more accurately reflects the accuracy the laboratory can routinely achieve.

A matrix spike recovery of 25 percent was reported for lead (Sample SO0061) associated
with SDG A5QS000130. The five results reported for lead in this SDG
(Samples SO0013, SO0061, SO0073, SO0077, and SO0089) were qualified as estimated

(/) during the quality assurance review.

VOC Data

The lower control limit of 50 percent recovery was not met for 1,2-dichlorobenzene
(41 percent) in the matrix spike duplicate analysis conducted on Sample SO0029 in
SDG A5QS000010. No results were qualified because sample data are not qualified
solely on the basis of matrix spike data, and the recovery of this analyte in the associated

matrix spike and LCS was acceptable.

Laboratory Control Sample Recoveries

The recoveries reported by the laboratory for LCS and duplicate LCS analyses and the
frequency of analysis met the criteria for acceptable performance, with one exception. For
the EPH analyses associated with SDG A5QS000010 and SDG A5QS000330, a recov-

ery of 36 percent was reported for naphthalene for one LCS; this was below the lower
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the petroleum component present may be a weathered kerosene-type

petroleum hydrocarbon.

m  The results as detected for gasoline in Samples GW0005 and GW0006
from the gas/BTEX analyses were qualified as presumptively present
and estimated (the results reported by the laboratory were assigned a
JN qualifier). These results were qualified because the sample chro-
matograms did not match the pattern indicative of a gasoline standard.
Review of the sample chromatograms suggests the petroleum compo-
nent present may be a weathered kerosene-type petroleum hydro-

carbon.

SDG ASQS000330

® The result reported as detected for gasoline in Sample SO0041 and the
results reported as detected for diesel in Samples SO0042, SO0043,
S0O0046, and SO0047 (all results reported from the petroleum hydro-
carbon scan analyses) were qualified as presumptively present and esti-
mated (assigned a JN qualifier). These results were qualified because
the sample chromatograms did not match the pattern indicative of
gasoline (Sample SO0041) and diesel (Samples SO0042, SO0043,
S0O0046, and SO0047) standard chromatograms. Review of the sample
chromatograms suggests the petroleum component present may be a
weathered kerosene-type petroleum hydrocarbon for Samples SO0042
and SO0043 and a weathered diesel-type petroleum hydrocarbon for
Samples SO0046 and SO0047.

m The results reported as detected for gasoline in Samples SO0033,
SO0041, and SO0053 from the gas/BTEX analyses were qualified as
presumptively present and estimated (assigned a JN qualifier). These

results were qualified because the sample chromatograms did not match
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the pattern indicative of a gasoline standard chromatogram. Review of
the sample chromatograms suggests the petroleum component present

may be a weathered kerosene-type component.

m The result reported as detected for Aroclor® 1260 in Sample SO0041
was qualified as presumptively present and estimated (assigned a
JN qualifier). This result was qualified because the sample chroma-
togram did not match the pattern indicative of an Aroclor® 1260 stan-
dard chromatogram. The chromatogram of this sample contained a
“hump-o-gram” that appears to be indicative of a petroleum product;
however, sufficient peaks were present to meet the criteria for com-

pound identification, as specified in the analytical method.

SDG AS5QS000590

m  The results reported as detected for gasoline in Samples SO0065 and
S0O0101 from the gas/BTEX analyses were qualified as presumptively
present and estimated (assigned a JN qualifier). These results were
qualified because the sample chromatograms did not match the pattern
indicative of a gasoline and diesel standard chromatogram. Review of
the sample chromatograms suggests the petroleum component present

may be a weathered kerosene-type petroleum hydrocarbon.

m  The result reported as detected for gasoline in Sample GW0003 from
the gas/BTEX analyses were qualified as presumptively present and
estimated (assigned a JN qualifier). This result was qualified because
the sample chromatograms did not match the pattern indicative of a
gasoline chromatogram. Review of the sample chromatogram suggests
the petroleum component present may be a weathered kerosene-type

petroleum hydrocarbon.
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FIELD QUALITY CONTROL SAMPLES

The results were acceptable for all field quality control samples. The field quality control
samples included one equipment rinsate blank, one trip blank, three sets of soil sample

field replicate samples, and two sets of groundwater field replicate samples.

Equipment Rinsate and Trip Blank

One equipment rinsate blank (Sample GW0008) and one trip blank (Sample GW0011)
were submitted to the laboratory. Analyses were conducted for target analytes in each
blank, except for total solids for the equipment rinsate blank and trip blank, and metals,
petroleum hydrocarbon scan, EPH, and PCBs for the trip blank. No target analytes were
detected at concentrations above the method reporting limits in either field blank. A
summary of results for the equipment rinsate blank and trip blank is presented in

Table B-7.

Field Replicates

Results were reported for three sets of soil field replicates and two sets of groundwater
replicates. The field replicates collected are co-loéated samples. They provide informa-
tion regarding reproducibility in analyte concentration and are not used to assess labora-
tory precision. All field replicate results were acceptable. A summary of results for the

field replicates is presented in Tables B-8 and B-9.
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TABL

Sample Digestion Group CAS A5QS000010

Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep  sample Type
-------- Y LR T il SR TR L EEEEL DXL L i
EVPRKS7 EP-01 04/08/97 EP-01-S0-0 SOIL
EVPRK97 EP-01 04/08/97 EP-01-S0-3 SOIL
EVPRK97 EP-01 04/08/97 EP-01-S0-9 SOIL
EVPRK97 EP-02 04/08/97 EP-02-S0-0 SOIL
EVPRKS7 EP-02 04/08/97 EP-02-50-6 SOIL
EVPRK97 EP-03 04/08/97 EP-03-S0-0 SOIL
EVPRK97 EP-03 04/08/97 EP-03-S0-9 SOIL
EVPRK97 BA-02 04/08/97 BA-02-S0-0 SOIL
EVPRK97 BA-02 04/08/97 BA-02-S0-9 SOIL
EVPRK97 BA-03 04/08/97 BA-03-S0-0 SOIL
EVPRK97 BA-03 04708/97 BA-03-S0-3 SOIL
EVPRK97 BA-03 04/08/97 BA-03-S0-6 1 SOIL
EVPRK97 BA-04 04/08/97 BA-04-S0-0 SOIL
EVPRK97 BA-04 04/08/97 BA-04-S0-3 SOIL
EVPRK97 BA-04 04/08/97 BA-04-5S0-6 SOIL
sample Digestion Group CAS A5QS000130
Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep sample Type
-------- $ucmmccvadeccvecccbecvanananenadrcacacbrsoccndrraccnmcedrancccnonnen
EVPRK97 EP-04 04/07/97 EP-04-50-0 SOIL
EVPRK97 EP-04 04/07/97 EP-04-S0-6 SOIL
EVPRK97 BA-01 04/07/97 BA-01-S0-0 SOIL
EVPRK97 BA-01 04/07/97 BA-01-S0-9 SOIL
EVPRK97 LF-01 04/07/97 LF-01-S0-0 SOIL
EVPRK97 LF-01 04/07/97 LF-01-S0-3 SOIL
EVPRK97 LF-04 04/07/97 LF-04-S0-0 SOIL
EVPRK97 LF-04 04/07/97 LF-04-S0-3 SOIL
EVPRK97 LF-04 04/07/97 LF-04-S0-6 SOIL
EVPRK97 LF-05 04/07/97 LF-05-S0-0 SOIL
EVPRK97 LF-05 04/07/97 LF-05-50-3 SOIL
EVPRK97 LF-06 04/07/97 LF-06-S0-0 SOIL
EVPRK97 LF-07 04/07/97 LF-07-S0-3 SOIL
EVPRK97 PP-01 04/07/97 PP-01-S0-0 SOIL
EVPRK97 PP-02 04/07/97 pPP-02-5S0-0 SOIL
Sample Digestion Group CAS A5QS000330
Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep sample Type
-------- fmmeccscedumcmmamupuocccccuossndomocmedammmenpor oo s
EVPRK97 BA-05 04708/97 BA-05-S0-0 solL
EVPRK97 BA-05 04/08/97 BA-05-S0-3 SOIL
EVPRK97 BA-05 04/08/97 BA-05-S0-6 SOIL

E B-1. SOIL SAMPLES IN EACH SAMPLE DIGESTION GROUP

$00003
S00005
$00007
$00009
$00012
$00021
§00024
$00025
$00026
$00027
$00029
$00030
S00031

S00013
$00015
$00017
$00020
$00061
$00062
$00073
$00074
$00075
$00077
$00078
S00081
$00086
$00089
S00093

Sample No.

S00033
$00034
S00035
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TABLE B-1. (cont.)

EVPRK97 BA-05 04/08/97 BA-05-50-9 SOIL
EVPRK97 BA-06 04/08/97 BA-06-50-0 SOIL
EVPRK97 BA-06 04/08/97 BA-06-50-6 SOIL
EVPRK97 BA-07 04/09/97 BA-07-50-0 SOIL
EVPRK97 BA-07 04/09/97 BA-07-50-3 SOIL
EVPRK97 BA-07 04/09/97 BA-07-S0-6 SOIL
EVPRK97 BA-08 04/09/97 BA-08-50-0 SOIL
EVPRK97 BA-08 04/09/97 BA-08-50-3 SOIL
EVPRK97 BA-08 04/09/97 BA-08-S0-6 SOIL
EVPRKS7 CB-01 04/09/97 CB-01-50-0 SOIL
EVPRK97 (CB-01 04/09/97 CB-01-S0-6 SOIL
EVPRK97 CB-02 04/09/97 CB-02-50-0 1 SOIL
EVPRK97 (CB-02 04/09/97 CB-02-50-9 SOIL
EVPRK97 (CB-03 04/09/97 ¢B-03-S0-0 SOIL
Sample Digestion Group CAS A5Q5000590

Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep sample Type
-------- 4ecccacccpranncccnduenasvancanafecnaccdesrnccducccncccodocnannananana
EVPRK97 CB-03  04/09/97 CB-03-S0-6 soIL
EVPRKS7 LF-03  04/08/97 LF-03-50-0 SoIL
EVPRK97 BA-03 04/08/97 BA-03-S0-6 2 SOIL
EVPRK97 (CB-02 04/09/97 CB-02-S0-0 2 SOIL
Sample Digestion Group CAS A5QS000770

Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep sample Type
-------- L L S it LT ET ST L PR PR R L I bl
EVPRK9? LF-05  04/07/97 LF-05-50-0 SoIL
EVPRKS7 LF-05 04/07/97 LF-05-5S0-6 SOIL
EVPRK97 LF-06 04/07/97 LF-06-S0-0 SOIL
EVPRK97 LF-06 04/07/97 LF-06-S0-3 SOIL
EVPRK97 LF-06 04/07/97 LF-06-50-6 SOIL
EVPRK97 LF-07 04/07/97 LF-07-50-0 1 SOIL
EVPRK97 LF-07 04/07/97 LF-07-50-3 SOIL
EVPRK97 LF-07 04/07/97 LF-07-S0-6 SOIL
EVPRK97 PP-01 04/07/97 PP-01-S0-0 SOIL
EVPRK97 PP-01 04/07/97 PP-01-S0-6 SOIL
EVPRK97 PP-02 04/07/97 PP-02-S0-0 SOIL
EVPRKY7 PP-02 04/07/97 PP-02-S0-6 SOIL
EVPRKS7 LF-07 04/07/97 LF-07-S0-0 2 SOIL

$00036
S00037
$00039
S00041
$00042
S00043
S00045
$00046
$00047
S00049
S00051
S00053
$00056
S00057

$00059
S00065
$00098
S00101

$00079
$S00081
$00082
$00083
$00085
S00086
$00087
$00089
$00091
$00093
$00095
$S00097
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TABLE B-2. GROUNDWATER SAMPLES IN EACH SAMPLE DIGESTION GROUP

sample Digestion Group CAS A5Q5000590

.........................................

Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep  sample Type Sample No.
-------- 4rsscecnefeccvonmodronccccsncocdennnnnfecnsnrfranceenenfoncanccroonn
EVPRK97 EP-01 04/08/97 EP-01-GW GRNDWATER GWOO001
EVPRK97 BA-02 04/08/97 BA-02-GW 1 GRNDWATER GW0002
EVPRK97 BA-05 04/08/97 BA-05-GW GRNDWATER GW0003
EVPRK97 CB-03 04/09/97 CB-03-GuW 1 GRNDWATER GWO0004
EVPRKP7 BLANK 04/09/97 RBLANK-GW RBLANK GW0008
EVPRK97 BA-02 04/08/97 BA-02-GW 2 GRNDWATER GW0OO09
EVPRK97 CB-03 04/09/97 CB-03-GW 2 GRNDWATER GWO0010
EVPRKS7 BLANK 04/09/97 TBLANK-GHW TBLANK-W GW0011

Sample Digestion Group CAS A5QS000770

Survey Sampling Field Sub- Sample
Survey Station Date Sample ID Rep  sample Type Sample No.
-------- D it Sl R L R R s L R R LRy L el
EVPRK97 LF-04 04/07/97 LF-04-GW GRNDWATER GW00035
EVPRKS7 LF-06  04/07/97 LF-06-GW GRNDWATER GW0006

EVPRK97 PP-01 04/07/97 PP-01-GW GRNDWATER GW0007
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TABLE B-3. SOIL MATRIX SPIKE RECOVERIES

CAS

Sample Treat- Meas. Spike Spike Spiked Sample Sample Percent
SDG Survey Number Analyte ment Method Basis No. Concentration Concentration Concentration Recovery
----- T T T T A R LT T R LR LR L R R L L L P
A5QS000010  EVPRK97 $00021 ARSENIC GFAA DRY 1 10.00000 12.00000 3.0 90
BAP EPK DRY 1 24..00000 16.30000 < IDL 68
BAP EPH DRY 2 23.00000 19.80000 < IbL 86
BARIUM 1ce DRY 1 490.00000 606.00000 129 97
BENZENE VPH DRY 1 1.20000 1.20000 < IDL 100
BENZENE VPH DRY 2 1.20000 1.30000 < IDL 108
BENZENE B-TPH  DRY 3 1.20000 1.20000 < IDL 100
BENZENE B-TPH  DRY 4 1.20000 1.30000 < IDL 108
C12C16-ALl EPH DRY 1 48.00000 32.60000 < IDL 68
C12C16-ALl EPH DRY 2 46.00000 36.30000 < 1L 79
C16C21-ARO EPH DRY 1 120.00000 82.30000 < IDL 69
C16C21-AR0 EPH DRY 2 115.00000 104.00000 < IDL 90
C6C8-ALI VPH DRY 1 1.20000 1.20000 < IDL 100
C6C8-AL1L VPH DRY 2 1.20000 1.20000 < IbL 100
C8C10-ARO VPH DRY 1 6.00000 6.20000 < IDL 103
C8C10-ARO VPH DRY 2 6.00000 6.30000 < IDL 105
CADMIUM Icp DRY 1 12.00000 12.00000 < IDL 100
CHROMIUM 1ce DRY 1 49.00000 92.00000 44.0 98
DIESEL 8015 DRY 1 190.00000 124.00000 < IDL 65
DIESEL 8015 DRY 2 190.00000 134.00000 < IDL 7
ETHYLBENZ VPH DRY 1 1.20000 1.20000 < IbL 100
ETHYLBENZ VPH DRY 2 1.20000 1.20000 < IDL 100
ETHYLBENZ B-TPH  DRY 3 1.20000 1.10000 < IDL 92
ETHYLBENZ B-TPH  DRY 4 1.20000 1.10000 < IDL 92
GAS-HC B-TPH  DRY 1 59.00000 55.00000 < IDL 93
GAS-HC B-TPH  DRY 2 61.00000 55.00000 < IbL 90
LEAD GFAA DRY 1 5.00000 44.00000 43.0 NC
MERCURY cv DRY 1 0.50000 0.50000 < IDL 100
NAPTHALENE EPH DRY 1 24.00000 17.40000 < IDL 3
NAPTHALENE EPH DRY 2 23.00000 20.50000 < IDL 89
PHENANTHRN EPH DRY 1 24.00000 . 16.90000 < bt 70
PHENANTHRN EPH DRY 2 23.00000 21.40000 < IDL 93
SELENIUM GFAA DRY 1 2.40000 1.50000 < IDL 63
SILVER Icp DRY 1 12.00000 12.00000 < IDL 100
TOLUENE VPH DRY 1 1.20000 1.30000 < IDL 108
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CAS

TABLE B-3. (cont.)

A5Qs000130

EVPRK97 500029

EVPRK97 00013

EVPRK97 S00061

TOLUENE
TOLUENE
TOLUENE
11-2CLETHE
11-2CLETHE
12-2CLBNZ
12-2CLBNZ
3CLETHENE
SCLETHENE
BENZENE
BENZENE
CLBNZ
CLBNZ
NAPTHALENE
NAPTHALENE
TOLUENE
TOLUENE
BAP

BAP
C12C16-ALI
C12C16-ALI
C16C21-ARO
C16C21-ARO
NAPTHALENE
NAPTHALENE
PHENANTHRN
PHENANTHRN
11-2CLETHE
11-2CLETHE
12-2CLBNZ
12-2CL8NZ
3CLETHENE
3CLETHENE
ARSENIC
BARIUM
BENZENE
BENZENE
C6C8-ALI
C6C8-ALl
C8C10-ARO
C8C10-ARO

VPH
B-TPH
B-TPH
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
8260
8260
8260
8260
8260
8260
GFAA
1ce
VPH
VPH
VPH
VPH
VPH
VPH

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

N N = N et N ed N N b N ot N cd ) =2 N Nt N = N N = NN =S NN

1.20000
1.20000
1.20000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
58.00000
21.00000
20.00000
42.00000
40.00000
105.00000
100.00000
21.00000
20.00000
21.00000
20.00000
55.00000
55.00000
55.00000
55.00000
55.00000
55.00000
9.00000
450.00000
1.10000

1.10000 .

1.10000
1.10000
5.50000
5.50000

1.30000
1.20000
1.30000
47.00000
45.00000
32.00000
24.00000
60.00000
62.00000
48.00000
45.00000
41.00000
34.00000
23.00000
17.00000
44.00000
39.00000
18.40000
14.20000
24.00000
26.00000
75.00000
70.00000
13.90000
10.60000
16.70000
15.30000
68.00000
60.00000
46.00000
41.00000
48.00000
43.00000
10.00000
508.00000
1.10000
1.20000
1.20000
1.40000
7.20000
7.90000

A A A A A A A A A A AAAAAAAAAAAAANAAAAAAAAANAANA

A A A A A A

DL
oL
DL
DL
DL
oL
1oL
oL
DL
oL
0L
oL
1] 8
ot
DL
1DL
1oL
DL
oL
1L
DL
IDL
L
IbL
IbL
IpL
oL
oL
DL
L
1L
oL
DL
2.0
7.0
DL
IDL
ot
0L
oL
1oL

108
100
108

81

55
41
103
107
83
78
7
59
40
29
76
67

[4)
57
65
4
70

53
80

124
109

87
78
89
96
100
109
109
127
131
144
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CAS

CAS

TABLE B-3. {cont.)

A5Qs000330

A5QS000590

EVPRK97 $00033

EVPRK97 00057

EVPRK97 S00098

EVPRK97 S00101

CADMIUM
CHROMIUM
CLBNZ
CLBNZ
ETHYLBENZ
ETHYLBENZ
GAS-HC
LEAD
MERCURY
NAPTHALENE
NAPTHALENE
SELENIUM
SILVER
STYRENE
STYRENE
TOLUENE
TOLUENE
XYLENE

XYLENE

PCB- 1260
PCB-1260
DIESEL
DIESEL

BAP

BAP
C12€16-ALI
C12C16-AL1
C16C21-ARC
C16C21-ARO
NAPTHALENE
NAPTHALENE
PHENANTHRN
PHENANTHRN
11-2CLETHE
11-2CLETHE
12-2CLBNZ
12-2CLBNZ
3CLETHENE
3CLETHENE
BENZENE
BENZENE

Icp
Icp
8260
8260
VPH
VPH
B-TPH
GFAA
cv
8260
8260
GFAA
IcP
8260
8260
VPH
VPH
8260
8260
GC
GC
8015
8015
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
EPH
8260
8260
8260
8260
8260
8260
8260
8260

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

-‘-‘-ﬂ~ﬂ-‘-‘-ﬁ~.ﬂ-ﬂ~—lN-ﬂNﬂN—lN-ﬂ—l—lNd_ﬂ_ﬂdN—lNﬂ-ﬂd

11.00000
45.00000
55.00000
55.00000
1.10000
1.10000
56.00000
4.00000
0.50000
55.00000
55.00000
2.00000
11.00000
1.50000
1.50000
1.10000
1.10000
56.00000
55.00000
1.40000
1.40000
170.00000
170.00000
24.00000
22.00000
48.00000
44.00000
120.00000
110.00000
24.00000
22.00000
24.00000
22.00000
55.00000
55.00000
55.00000

55.00000 -

55.00000
55.00000
55.00000
55.00000

11.00000
72.00000
48.00000
43.00000
1.10000
1.20000
49.00000
11.00000
0.50000
35.00000
34.00000
2.00000
11.00000
1.30000
1.40000
1.10000
1.10000
49.00000
47.00000
1.20000
1.20000
615.00000
625.00000
19.80000
19.40000
34.30000
31.20000
103.00000
96.00000
20.40000
19.20000
20.90000
19.40000
48.00000
44.00000
37.00000
32.00000
42.00000
39.00000
48.00000
45.00000

A A A A A

A A A A A A A A A A A A A

A A A A A A A A A A A A A A AAANA

IDL
29.0
IoL
IDL
oL
DL
IDL
10.0
DL
DL
(1]
DL
oL
ot
DL
oL
DL
oL
0L
DL
DL
450
450
DL
DL
111]8
ot
DL
DL
10L
oL
iDL
ot
oL
10t
oL
DL
IbL
oL
oL
oL

100
96
87
78

100

109

25
100

62
100
100

87

93
100
100

2RERS

103
a3

[4)
4]

87
85
87
87

87
80
67
58
76
I4
87
82

Page3



TABLE B-3. (cont.)

CLBNZ
CLBNZ
NAPTHALENE
NAPTHALENE
TOLUENE
TOLUENE
11-2CLETHE
11-2CLETHE
12-2CLBNZ
12-2CLBNZ
3CLETHENE
3CLETHENE
BENZENE
BENZENE
CLBNZ
CLBNZ
NAPTHALENE
NAPTHALENE
TOLUENE
TOLUENE
EVPRK97 S00093 C5C6-ALI
C5C6-ALl

CAS  AS5QS000770 EVPRK97 $S00081

8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
VPH

VPH

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

NC: Not calculated because the sample concentration is greater than

or equal to 4 times the spike concentration.

N aa N =2 N et N) =2 N et N wd N =2 N =2 N ed N = N

55.00000
55.00000
55.00000
55.00000
55.00000
55.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000
54.00000

1.20000

1.20000

41.00000
37.00000
19.00000
15.00000
43.00000
39.00000
46.00000
45.00000
35.00000
30.00000
40.00000
41.00000
46.00000
46.00000
38.00000
37.00000
17.00000
17.00000
43.00000
43.00000

1.20000

1.20000

A A A A A A A A A A A A A A A A A A AAANNA

0L
DL
L
IbL
oL
IbL
oL
1oL
oL
DL
DL
InL
It
It
DL
IDL
1L
oL
Ipt
DL
DL
IbL

67
35
27
78
7
85
83
65
56
74
76
85
85
70
69
3
n
80
80
100
100

Pageé



TABLE B-4. WATER MATRIX SPIKE RECOVERIES

CAS

Sample Treat- Meas. Spike Spike Spiked Sample Sample Percent
SDG Survey Number Analyte ment Method Basis No. Concentration Concentration Concentration Recovery
----- L L D D Lt T R e e e Y Rt R L LT TR

A5QS000590 EVPRK97 GW0003 11-2CLETHE 8260 WHL 1 50.00000 50.00000 < IDL 100
11-2CLETHE 8260 WHL 2 50.00000 49.00000 < IDL 98

12-2CLBNZ 8260 WHL 1 50.00000 48.00000 < IDL 96

12-2CLBNZ 8260 WHL 2 50.00000 48.00000 < 1bL 96

3CLETHENE 8260 WHL 1 50.00000 50.00000 < IDL 100

3CLETHENE 8260 WHL 2 50.00000 50.00000 < IbL 100

BENZENE 8260 WHL 1 50.00000 180.00000 130 100

BENZENE 8260 WHL 2 50.00000 180.00000 130 100

CLBNZ 8260 WHL 1 50.00000 49.00000 < IDL 98

CLBNZ 8260 WHL 2 50.00000 48.00000 < IDL 96

NAPTHALENE 8260 WHL 1 50.00000 76.00000 36.0 80

NAPTHALENE 8260 WHL 2 50.00000 78.00000 36.0 84

TOLUENE 8260 WHL 1 50.00000 52.00000 < IDL 104

TOLUENE 8260 WHL 2 50.00000 52.00000 < IDL 104

EVPRK97 GWO004 DIESEL 8015 WHL 1 2000.00000 1840.00000 < IDL 92
DIESEL 8015 WHL 2 2000.00000 1930.00000 < IDL 97

GAS-HC B-TPH  WHL 1 1000.00000 820.00000 < IDL 82

GAS-HC B-TPH  WHL 2 1000.00000 870.00000 < IDL 87

EVPRK97 GW0008 BAP EPH WHL 1 1060.00000 99.00000 < IDL 99
BAP EPH WHL 2 100.00000 86.00000 < IDL 86

€12C16-AL1 EPH WHL 1 200.00000 140.00000 < IDL 70

C12C16-ALI EPH WHL 2 200.00000 99.00000 < IDL 50

C16C21-ARO EPH WHL 1 500.00000 499.00000 < IDL 100

C16C21-ARO EPH WHL 2 500.00000 397.00000 < 1DL 79

NAPTHALENE EPH WHL 1 100.00000 74.,00000 < IDL 74

NAPTHALENE EPH WHL 2 100.00000 56.00000 < IDL 56

PHENANTHRN EPH WHL 1 100.00000 85.00000 < IDL 85

PHENANTHRN EPH WHL 2 100.00000 80.00000 < IDL 80

EVPRK97 GWO009 BENZENE B-TPH  WHL 1 100.00000 93.00000 < IDL 93
BENZENE B-TPH  WHL 2 100.00000 100.00000 < IDL 100

ETHYLBENZ B-TPH  WHL 1 100.00000 - 57.00000 < IDL 57

ETHYLBENZ B-TPH  WHL 2 100.00000 67.00000 < IDL 67

TOLUENE B-TPH  WHL 1 100.00000 77.00000 < IDL 4

TOLUENE B-TPH  WHL 2 100.00000 89.00000 < IDL 89

EVPRK97 GWO010 BENZENE VPH WHL 1 100.00000 94.00000 < IDL 94

Page1



CAS

TABLE B-4. (cont.)

A5QS000770

EVPRK97 GWO005

EVPRK97 GW0007

BENZENE
C6C8-ALL
C6CB-ALI
C8C10-ARO
C8C10-ARO
ETHYLBENZ
ETHYLBENZ
TOLUENE
TOLUENE
11-2CLETHE
11-2CLETHE
12-2CLBNZ
12-2CLBNZ
3CLETHENE
3CLETHENE
ARSENIC
BAP

BAP

BARIUM
BENZENE
BENZENE
CADMIUM
CHROMIUM
CLBNZ
CLBNZ

LEAD
MERCURY
NAPTHALENE
NAPTHALENE
NAPTHALENE
NAPTHALENE
PHENANTHRN
PHENANTHRN
SELENIUM
SILVER
TOLUENE
TOLUENE
DIESEL
DIESEL

VPH
VPH
VPH
VPH
VPH
VPH
VPH
VPH
VPH
8260
8260
8260
8260
8260
8260
GFAA
EPH
EPH
1cp
VPH
VPH
Icp
Icp
8260
8260
GFAA
4
EPH
EPH
8260
8260
EPH
EPH
GFAA
ice
VPH
VPH
8015
8015

WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
WHL
DIS
WHL
WHL
DIS
WHL
WHL
DIS
DIS
WHL
WHL
DIS
DIS
WHL
WHL
WHL
WHL
WHL
WHL
DIS
DIS
WHL
WHL
WHL
WHL

N A N =2 o N 2 PN = NN ek ) e ed A N ek e N = NN =2 RN e N =N - N =N

100.00000
100.00000
100.00000
500.00000
500.00000
100.00000
100.00000
100.00000
100.00000
200.00000
200.00000
200.00000
200.00000
200.00000
200.00000
40.00000
100.00000
100.00000
2000.00000
200.00000
200.00000
50.00000
200.00000
200.00000
200.00000
20.00000
1.00000
100.00000
100.00000
200.00000
200.00000
100.00000
100.00000
10.00000
50.00000
200.00000
200.00000
2700.00000
2700.60000

100.00000
57.00000
62.00000

440.00000

500.00000
91.00000

100.00000
94.00000

100.00000

220.00000

210.00000

200.00000

200.00000

220.00000

220.00000
44.00000
93.00000
91.00000

2040.00000

200.00000

200.00000
52.00000

206.00000

200.00000

200.00000
21.00000

1.30000
67.00000
84.00000

240.00000

240.00000
91.00000

111.00000
10.00000
60.00000

210.00000

210.00000

2330.00000
2480.00000

A A A A A A A A A A A A A A A A AA

A A A A A A A A A A A A A A A A AA

1oL
IDL
oL
0L
L
oL
1oL
oL
IDL
oL
DL
DL
10118
It
oL
oL
IDL
It
12.0
DL
1oL
DL
1oL
DL
0] 8
DL
IDL
1oL
1oL
DL
DL
L
L
DL
L
DL
IDL
375
375

100
57
62

100

9
100

9%
100
110
105
100
100
110
110
110

93

91
101
100
100
104
103
100
100
105
130

67

120
120

o
m
100
120
105
105

78
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TABLE B-5. SOIL RELATIVE PERCENT DIFFERENCE OF LABORATORY DUPLICATES

Treat- Meth- Meas.

Page1

Data Package Survey Sample No. Analyte ment od Dbasis Mean Units RPD
cvemescacccacnnea decremana #oecccammnnaa L L L L R ) - L - demccccccccocona rowonn +-c-
CAS A5QS000010 EVPRK97 $00021 Arsenic GFAA DRY 3.0 mg/kg 0
Barium ICP  DRY 128 mg/kg 2
Cadmium ICP  DRY NC*
Chromium ICP  DRY 42.5 mg/kg 7
Lead GFAA DRY 41.5 mg/kg 7
Total mercury cv DRY NC*
Selenium GFAA DRY NC*
Silver ICP  DRY NC*
Total solids (dry wt. as X of wet wt 160.3 WET 81.5 % 0
Treat- Meth- Meas.

Data Package Survey Sample No. Analyte ment od  basis Mean Units RPD
B R it Fomceeneo H-vecrenacan. L by P === decmoa L AL e P LT S b oo
CAS AS5QS000130 EVPRK97 $S00061 Arsenic GFAA DRY 2.0 mg/kg 0

Barium ICP  DRY 67.5 mg/kg 19
Cadmium ICP DRY NC*
Chromium ICP DRY 26.5 mg/kg 19
Lead GFAA DRY 8.0 mg/kg 50
Total mercury cv DRY NC*
Selenium GFAA DRY NC*
Silver ICP  DRY NC*

$00078 Total solids (dry wWt. as % of wet wt 160.3 WET 83.7 % 3

Treat- Meth- Meas.

Data Package Survey Sample No. Analyte ment od basis Mean Units RPD
B it S Ll docecmcennncan R T ittt L R oo domccemccccacean o $omn-
CAS  A5QS000330 EVPRK97 S00033 Total solids (dry wt. as % of wet wt 160.3 WET 93.3 * 1

Treat- Meth- Meas.

Data Package Survey Sample No. Analyte ment od basis Mean Units RPD
B LT P 4mcccvencnana $eceneescmccccccsnrescnacccccscarnaana P domme= o 4emcccccccconana LITEETES
CAS  A5QS000770 EVPRK97 S00077 Total solids (dry wt. as % of wet wt 160.3 WET 87.0 % 1

* Mean and RPD not calculated because one or more replicates was undetected.



Paget

TABLE B-6. WATER RELATIVE PERCENT DIFFERENCE OF LABORATORY DUPLICATES

Treat- Meth- Meas.
Data Package Survey Sample No. Analyte ment od basis Mean Units RPD

T T TP $remcerea $emccccucccan R L L L L T T $ormm- pomcae $om—e- ferremccncnceces $rennmn [

CAS A5QS000590 EVPRKS7 GW0010 Total mercury cv DIS 0.50 ug/L

Treat- Meth- Meas.

Data Package Survey Sample No. Analyte ment od basis Mean Units RPD
ceecmmmrcscacncee $oveoncen $ecccccncncen $-mmmeceesceccccccccoresemnacenavonoe e teoman L IS fommcccccencanaa $oceona S
CAS AS5QS000770 EVPRK97 GWO005 Arsenic GFAA DIS NC*

Barium IcP  DIS 11.5 ug/L

Cadmium ICP DIS NC*

Chromium ICP DIS NC*

Lead GFAA DIS NC*

Total mercury cv DIs NC*

Selenium GFAA DIS NC*

Silver IcP  DIS NC*

* Mean and RPD not calculated because one or more replicates was undetected.



TABLE B-7. SUMMARY OF BLANK RESULTS

- Gwooo8 _ Gwooil
BLANK BLANK
Meas. 04/09/97 04/09/97
Analyte Basis RBLANK TBLANK-W
Metals
Arsenic dis 5.0 u
Barium dis 50 u
Cadmium dis 4.0 u
Chromium dis 5.0 u
Lead dis 2.0 u
Total mercury dis 0.50 u
Selenium dis 5.0 u
Silver dis 10.0 u
8015 modified
Gasoline whi 80.0 u
Mineral Spirits whi 50.0 u
Jet fuel whi 50.0 u
Kerosene whi 50.0 u
Diesel fuel whi §0.0 u
Oil whi 200 u
Extractable Petroleum Hydrocarbons
C8-C10 Aliphatics whi 50 u
C10-C12 Aliphatics whi 5.0 u
C12-C16 Aliphatics whi 5.0 u
C16-C21 Aliphatics whi 50 u
C10-C12 Aromatics whi 5.0 u
C12-C16 Aromatics whi 5.0 u
C16-C21 Aromatics whi 50 u
C21-C34 Aromatics whi 50 u
Naphthalene whi 50 u
2-Methyinaphthalene whi 50 u
Acenaphthylene whi 50 u
Acenaphthene whi 50 u
Fluorene whi 50 u
Phenanthrene whi 50 u
Anthracene whi 50 u
Fluoranthene whi 50 u
Pyrene whi 50 u
Benzo[alanthracene whi 5.0 u
Chrysene whi 50 u
Total benzofluoranthenes (b + k) whi 5.0 u
Benzofa]pyrene whi 50 u
Indeno(1,2,3-cd)pyrene +
dibenz(a,h)anthracene whi 50 u
Benzo[ghi]perylene whi 50 u
Volatile Petroleum Hydrocarbons
C5-C6 Aliphatics whi 50.0 u 80.0 u
C6-C8 Aliphatics whi 50.0 u £0.0 u
C8-C10 Aliphatics whi 50.0 u 50.0 u
C10-C12 Aliphatics whi 50.0 u 50.0 u
C8-C10 Aromatics whi 50.0 u 50.0 u
C10-C12 Aromatics whi 50.0 u 50.0 u
C12-C13 Aromatics whi 50.0 u §0.0 u
Methy! Tert Butylether whi 50 u 5.0 u
Benzene whi 5.0 u 50 u
Toluens whi 50 u 5.0 u
Ethylbenzene whi 50 u 5.0 u
para- and meta-Xylene isomers whi 50 u 5.0 u
ortho-Xylene whi 50 u 5.0 u
Naphthalene whi 50 u 50 u



TABLE B-8. (cont.)

C5-Cé6 Aliphatics

C6-C8 Aliphatics

C8-C10 Aliphatics

C8-C10 Aromatics
Ethylbenzene

Methyl Tert Butylether
Naphthalene

ortho-Xylene

para- and meta-Xylene isomers
Toluene

Station: EVPRK97 CB-02

Date: 04/09/97

Sample ID: CB-02-50-0
Subsample: Depth: 0.00-0.91 m.

Benzene

€10-C12 Aliphatics
C10-C12 Aromatics
€12-C13 Aromatics
C5-Cé Aliphatics
C6-C8 Aliphatics
C8-C10 Aliphatics
C8-C10 Aromatics
Ethylbenzene

Methyl Tert Butylether
Naphthalene
ortho-Xylene

para- and meta-Xylene isomers
Toluene

Station: EVPRK97 BA-03

Date: 04/08/97

Sample ID: BA-03-S0-6
Subsample: Depth: 1.83-2.74 m.

Analyte

Page3

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

RPD/RSD

........................................ Y T T L S LT TR T R s T L

Arsenic
Barium
Cadmium
Chromium
Diesel fuel
Gasoline

Jet fuel
Kerosene

Lead

Total mercury
Mineral Spirits
oil

DRY 5.0U 5.00 mg/kg NC
DRY S.0u 5.0U mg/kg NC
DRY 5.0u 5.0U mg/kg NC
DRY 5.0U 5.0U mg/kg NC
DRY 0.50u 0.50u mg/kg NC
DRY 0.500 0.50u mg/kg NC
DRY 0.50U 0.50u mg/kg NC
DRY 0.50u 0.50u mg/kg NC
DRY 0.50U 0.50u mg/kg NC
DRY 0.50u 0.50V mg/kg NC
Meas.
basis 1 2 Units Mean
DRY 0.50V 0.50u mg/kg NC
DRY 5.00 5.0 mg/kg NC
DRY 5.0V 5.0V mg/kg NC
DRY 5.0U 5.0u ma/kg NC
DRY 5.0u 5.0U mg/kg NC
DRY 5.0u 5.0U mg/kg NC
DRY 5.0u 5.0U0 mg/kg NC
DRY 5.0u 5.00 mg/kg NC
DRY 0.50u 0.50u mg/kg NC
DRY 0.50U 0.50V mg/kg NC
DRY 0.50U 0.50U mg/kg NC
DRY 0.50U 0.50U mg/kg NC
DRY 0.50u 0.50u mg/kg NC
DRY 0.50U 0.50U mg/kg NC
Meas.
basis 1 2 Units Mean
DRY 2.0 mg/kg NC
DRY 9.0 mg/kg NC
DRY 1.0U mg/kg NC
DRY 20.0 mg/kg NC
DRY 10.0U 10.0U mg/kg NC
DRY 10.0U 10.0U mg/kg NC
DRY 10.0U 10.0U mg/kg NC
DRY 10.0V 10.0U mg/kg NC
DRY 4.0 mg/kg NC
DRY 0.20U mg/kg NC
DRY 10.0U 10.0U mg/kg NC
DRY 20.0U 20.0U mg/kg NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC



TABLE B-8. (cont.)

Aroclor(R) 1016

Aroclor(R) 1221

Aroclor(R) 1232

Aroclor(R) 1242

Aroclor(R) 1248

Aroclor(R) 1254

Aroclor{R) 1260

Selenium

Silver

Total solids (dry wt. as %X of wet wt.)

Station: EVPRK97 CB-02

Date: 04/09/97

Sample 1D: CB-02-50-0

Subsample: Depth: 0.00-0.91 m.

Analyte

1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,1,1-Trichloroethane
1,1,1,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
EDB-Ethylene bromide
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
cis-1,2-Dichloroethene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,3-Dichlorobenzene
1,3-Dichloropropane
1,3,5-Trimethylbenzene
1,4-Dichlorobenzene
2-Butanone (methyl ethyl ketone, MEK)
2-Chlorotoluene
2-Hexanone
2,2-Dichloropropane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Bromodichloromethane
Trichloroethene
Trichlorofluoromethane
4-Chlorotoluene
4-Methyl-2-pentanone (MIBK)
Tetrachloroethene
4-Isopropyltoluene
Hexachlorobutadiene

DRY 0.10U 0.10U mg/kg NC
DRY 0.10u 0.10V mg/kg NC
DRY 0.10U 0.10U mg/kg NC
DRY 0.10U 0.10U mg/kg NC
DRY 0.10V 0.10u mg/kg NC
DRY 0.10U 0.10V mg/kg NC
DRY 0.10U 0.10U mg/kg NC
DRY 1.00 mg/kg NC
DRY 2.0U mg/kg NC
WET 82.3 81.8 % 82.1
Meas.
basis 1 2 Units Mean
DRY 5.0V 5.0U ug/kg NC
DRY 5.0u 5.0V ug/kg NC
DRY 5.0V 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0V 5.0U ug/kg NC
DRY 5.0U 5.0V ug/kg NC
DRY 5.0U 5.0V ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0V 5.0u ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0u 5.0U ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 20.0U 20.0uU ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0V 5.0U ug/kg NC
DRY 5.0U 5.0u ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 5.0u 5.0U ug/kg NC
DRY 5.0U 5.0U ug/kg NC
DRY 20.0U 20.0u ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 5.0U 5.0U0 ug/kg NC
DRY 20.0U 20.0U ug/kg NC
DRY 20.0V 20.0u ug/kg NC

Pageé
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NC
NC



TABLE B-8. (cont.) PageS

Acetone DRY 50.0U 50.0U ug/kg NC NC
Arsenic DRY 3.0 3.0 mg/kg 3.0 0
Barium DRY 48.0 48.0 mg/kg 48.0 0
Benzene DRY 5.00 5.00 ug/kg NC NC
Bromobenzene DRY 5.0U 5.0V ug/kg NC NC
Bromochloromethane DRY 5.0u 5.0u ug/kg NC NC
Bromomethane DRY 5.0u 5.0U ug/kg NC NC
Bromoform DRY 5.0U 5.0U ug/kg NC NC
cis-1,3-Dichloropropene DRY 5.0 5.0V ug/kg NC NC
Cadmium DRY 1.0U 1.0V mg/kg NC NC
Carbon tetrachloride DRY 5.0 5.00 ug/kg NC NC
Chloroform DRY 5.0U 5.00 ug/kg NC NC
Chromium DRY 25.0 25.0 mg/kg 25.0 0
Chlorebenzene DRY 5.0U 5.0U ug/kg NC NC
Chloroethane DRY 5.0V 5.00 ug/kg NC NC
Chloromethane DRY 5.0U 5.00 ug/kg NC NC
Carbon disulfide DRY 5.0U 5.0V ug/kg NC NC
Diesel fuel DRY 20.0U 10.0U mg/kg NC NC
Ethylbenzene DRY 5.0U 5.0u ug/kg NC NC
Gasoline DRY 20.0U 10.0V ma/kg NC NC
Isopropylbenzene DRY 20.0U 20.0U ug/kg NC NC
Jet fuel DRY 20.0U 10.0u mg/kg NC NC
Kerosene DRY 20.0U 10.0V mg/kg NC NC
Lead DRY 461.0 29.0 mg/kg 35.0 34
Total mercury DRY 0.20U 0.20U mg/kg NC NC
Methylene chloride (dichloromethane) DRY 18.0 10.0U ug/kg NC NC
Mineral Spirits DRY 20.0U 10.0U mg/kg NC NC
n-Butyl benzene DRY 20.0uU 20.0U ug/kg NC NC
N-Propylbenzene DRY 20.0U 20.0U ug/kg NC NC
Naphthalene DRY 20.0U 20.0U ug/kg NC NC
oil DRY 1700 2000 . mg/kg 1850 16
Aroclor(R) 1016 DRY 0.10U mg/kg NC NC
Aroclor(R) 1221 DRY 0.10U mg/kg NC NC
Aroclor(R) 1232 DRY 0.10U mg/kg NC NC
Aroclor(R) 1242 DRY 0.10u mg/kg NC NC
Aroclor(R) 1248 DRY 0.10U mg/kg NC NC
Aroclor(R) 1254 DRY 0.10U mg/kg NC NC
Aroclor(R) 1260 DRY 0.10U mg/kg NC NC
Selenium DRY 1.0U 1.0u mg/kg NC NC
Silver DRY 2.0u 2.0u mg/kg NC NC
Total solids (dry wt. as % of wet wt.) WET 91.1 90.9 % 91.0 0
Styrene DRY 5.0u 5.0U ug/kg NC NC
Sec Butylbenzene DRY 20.0U 20.0U ug/kg NC NC
Trans-1,2-dichloroethene DRY 5.0u 5.0U ug/kg NC NC
trans-1,3-Dichloropropene DRY 5.0V 5.0V ug/kg NC NC
Toluene DRY 5.0V 5.0V ug/kg NC NC
Tert Butylbenzene DRY 20.0U 20.0U ug/kg NC NC
vinyl chloride (CH2--CHCL) DRY 5.0U 5.0u ug/kg NC NC
Xylene isomers (total) DRY 5.0U 5.0U ug/kg NC NC

Station:  EVPRK97 LF-07

Date: 04/07/97

Sample ID: LF-07-S0-0
Subsample: Depth: 0.00-0.91 m.
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Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- B L R R e e Rt TP T
Diesel fuel DRY 10.0U 10.0U mg/kg NC NC
Gasoline DRY 10.0v 10.0U mg/kg NC NC
Jet fuel DRY 10.0V 10.0u ma/kg NC NC
Kerosene DRY 711N 798N mg/kg 755 12
Mineral Spirits DRY 10.0V 10.0U mg/kg NC NC
oil DRY 350 475 mg/kg 413 30

Total solids (dry wt. as % of wet wt.) WET 85.5 84.3 % 84.9 1
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TABLE B-9. WATER RELATIVE PERCENT DIFFERENCE OF FIELD REPLICATES

Station:  EVPRK97 BA-02

Date: 04/08/97

Sample ID: BA-02-GW

Subsample: Depth: 1.83-1.83 m.

Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- D R L et Sttt Sttt L LT L EEL LT TEEE LT
Benzene WHL 0.50u 0.50u ug/L NC NC
Ethylbenzene WHL 1.0u 1.0V ug/L NC NC
Gasoline Range Organics WHL 50.0u 50.0U ug/L NC NC
Toluene WHL 1.0U 1.0U ug/L NC NC
Xylene isomers (total) WHL 1.0U 1.0U ug/L NC NC

Station: EVPRK97 CB-03
Date: 04/09/97
Sample ID: CB-03-GW
Subsample: Depth: 2.13-2.13 m.
Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- . L Lt T R LR L LR TEE T
2-Methylnaphthalene WHL 5.0u 5.0U ug/L NC NC
Acenaphthene WHL 5.0u 5.0u ug/L NC NC
Acenaphthylene WHL 5.0U 5.00 ug/L NC NC
Anthracene WHL 5.0U 5.0U ug/L NC NC
Benzol[alanthracene WHL 5.0U 5.0U ug/L NC NC
Benzo([alpyrene WHL 5.0U 5.0U ug/L NC NC
Benzo[ghilperylene WHL 5.0U 5.0U ug/L NC NC
C10-C12 Aliphatics WHL 5.0ud 5.0U ug/L NC NC
€10-C12 Aromatics WHL 5.0U 5.0U ug/L NC NC
C12-C16 Aliphatics WHL 5.0Ud 5.0u ug/L NC NC
C12-C16 Aromatics WHL 5.0V 5.0u ug/L NC NC
C16-C21 Aliphatics WHL 5.0uJ 5.0u ug/L NC NC
C16-C21 Aromatics WHL 5.0U 5.0 ug/L NC NC
€21-C34 Aromatics WHL 5.0U 10.0 ug/L NC NC
C8-C10 Aliphatics WHL 5.0UJ 5.0u ug/L NC NC
Chrysene WHL 5.0U 5.0U ug/L NC NC
Fluoranthene WHL 5.0U 5.0U ug/L NC NC
Fluorene WHL 5.0V 5.0u ug/L NC NC
Indeno(1,2,3-cd)pyrene + dibenz(a,h)anth WHL 5.0U 5.0 ug/L NC NC
Naphthatene WHL 5.0U 5.0u ug/L NC NC
Phenanthrene WHL 5.0U 5.0U ug/L NC NC
Pyrene WHL 5.0U 5.0U ug/L NC NC
Total benzofluoranthenes (b + k) WHL 5.0U 5.0u ug/L NC NC

Station:  EVPRK97 CB-03

Date: 04/09/97

Sample ID: CB-03-GW

Subsample: Depth: 2.13-2.13 m.
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Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- T L O L L L L LT R e e L L Lt LTS
Benzene WHL 5.0U 5.0uU ug/L NC NC
€10-C12 Aliphatics WHL 50.0U 50.0U ug/L NC NC
C€10-C12 Aromatics WHL 50.0U 50.0U ug/L NC NC
C12-C13 Aromatics WHL 50.0U 50.0U ug/L NC NC
C5-C6 Aliphatics WHL 50.0U 50.0V ug/L NC NC
C6-C8 Aliphatics WHL 50.0V 50.0U ug/L NC NC
C8-C10 Aliphatics WHL 50.0U 50.0U ug/L NC NC
€8-C10 Aromatics WHL 50.0V 50.0U ug/L NC NC
Ethylbenzene WHL 5.0 5.0U ug/L NC NC
Methyl Tert Butylether WHL 5.00 5.0V ug/L NC NC
Naphthalene WHL 5.00 5.0u ug/L NC NC
ortho-Xylene WHL 5.0U 5.0U ug/L NC NC
para- and meta-Xylene isomers WHL 5.00 5.0V ug/L NC NC
Toluene WHL 5.0 5.0U ug/L NC NC

Station: EVPRK97 BA-02
Date: 04/08/97
Sample ID: BA-02-GW
Subsample: Depth: 1.83-1.83 m.
Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- frcrccdosmaronncnccccceprascanmerencrcanebonancncdocmrersneracaandecanann
Diesel fuel WHL 50.0U 50.0u ug/L NC NC
Gasoline WHL 50.0U 50.0U ug/L NC NC
Jet fuel WHL 50.0u 50.0U ug/L NC NC
Kerosene WHL 50.0uU 50.0U ug/L NC NC
Mineral Spirits WHL 50.0U 50.0U ug/L NC NC
oil WHL 200U 200U ug/L NC NC
Aroclor(R) 1016 WHL 0.20U 0.20U ug/L NC NC
Aroclor(R) 1221 WHL 0.20V 0.20U ug/L NC NC
Aroclor(R) 1232 WHL 0.20U 0.20U ug/L NC NC
Aroclor(R) 1242 WHL 0.20V 0.20u ug/L NC NC
Aroclor(R) 1248 WHL 0.20u 0.20u ug/L NC NC
Aroclor(R) 1254 WHL 0.20U 0.20U ug/L NC NC
Aroclor(R) 1260 WHL 0.20U 0.20U ug/L NC NC

Station: EVPRK97 CB-03
Date: 04/09/97
Sample ID: CB-03-GW
Subsample: Depth: 2.13-2.13 m.
Meas.

Analyte basis 1 2 Units Mean RPD/RSD
---------------------------------------- B T T L SR R L L LR T T
Arsenic DIS 5.0U ug/L NC NC
Barium DIS 25.0 ug/L NC NC
Cadmium DIS 4.0U ug/L NC NC
Chromium DIS 5.0U ug/L NC NC

Diesel fuel WHL 50.0U ug/L NC NC



TABLE B-9. (cont.)

Gasoline

Jet fuel
Kerosene

Lead

Total mercury
Mineral Spirits
oil

Selenium
Silver

WHL
WHL
WHL
DIS
DIS
WHL
WHL
DIsS
DIS

50.0u
50.0U
50.00

50.0U
325

2.0V
0.50

5.0u
10.0U

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

Page3



PTI

ENVIRONMENTAL SERVICES

15375 SE 30th Place, Suite 250
Bellevue, Washington 98007
(206) 643-9803 FAX (206) 643-9827

December 12, 1996
RrecivenD

Ms. Judith Aitkin DEC 161996

Ms. Elaine Atkinson DEr v coveoay
Washington State Department of Ecology

3190 160th Avenue SE

Bellevue, Washington 98008-5452

Subject: Results of Sediment Sampling Near the Seawall Repair Project in Evergreen Park
PTI Contract CA5Q-06-05

Dear Ms. Aitkin and Ms. Atkinson:

On behalf of Failure Analysis Associates and the City of Bremerton (the City), PTI Environ-
mental Services (PTI) is submitting this letter report to document the results of sediment
sampling performed to support the Evergreen Park seawall restoration project in Bremerton,
Washington. Provided as attachments to this letter are:

m  Figure 1. Location of Evergreen Park, Bremerton, Washington
m  Figure 2. Sediment station location map

m Table 1. Acid/base/neutral (ABN) compound analytical results
m Table 2. Conventional parameter analytical results

m Table 3. Petroleum hydrocarbon compound analytical results

m  Copies of laboratory analytical data reports.

INTRODUCTION

Evergreen Park is located in Bremerton, Washington (Figure 1), between 14th Street on the
south, Park Drive on the north, Park Avenue to the west, and the Port Washington Narrows
to the east (Figure 2). Specifically, the offshore area associated with the seawall in the north-
eastern corner of the park was addressed in this investigation. The upland portion associated
with this corner of the park has confirmed petroleum hydrocarbon compound contamination
of subsurface soils. The seawall will be repaired under Phase I of the City’s park redevelop-
ment project. The scope of the repair project includes improving the seawall structure,

PTI ENVIRONMENTAL SERVICES = Bellevue, Washington m Boston, Massachusetts m Boulder, Colorado ® Portland, Oregon



Ms. Aitkin and Ms. Atkinson
December 12, 1996
Page 2

removing existing concrete debris on the shoreline, and placing stairways to provide egress
from the beach. The Washington State Department of Ecology (Ecology) requested that
three sediment samples (the minimum number required for designation of a station cluster) be
collected along the beach to confirm the absence of contamination in the vicinity of the
seawall.

FIELD INVESTIGATION METHODS

On Thursday, October 3, 1996, Greg Bawden and Sherrill Doran of PTI arrived onsite and
inspected the seawall area. Three stations were chosen along the beach offshore from the
locations of the previous subsurface boreholes. These stations were spaced approximately
equidistantly along the seawall. However, as a results of tidal conditions (i.e., low tide was
recorded at 6.2 ft below mean lower low water), exposed sediment was accessible only in
small areas between the boulders and concrete debris that comprise the seawall. Station
locations were moved slightly from the previously selected points to these accessible areas.
Actual sample locations were documented by direct measurement (i.e., measuring from
known, permanent markers) and are shown in Figure 2. Field personnel noted an eddy that
suggested the possible presence of a storm water outfall. The eddy was located approxi-
mately 30 ft offshore from the seawall and approximately 10 ft northwest along the shore
from station EPSEDO3.

D

Three intertidal sediment samples were collected during low tide within 5 ft of the existing
seawall. All sediments were sampled in accordance with standard methods used by U.S. EPA
(1986). All sampling utensils (i.e., stainless steel scoops and bowls) were rinsed with distilled
water, scrubbed with Alconox® detergent, and sequentially rinsed wjth distilled water, ace-
tone, hexane, and laboratory-grade distilled de-ionized water b&for¢ sampling. One set of
decontaminated bowls and scoops was allocated to each sampling sétion. Sampling person-

nel also wore new nitrile gloves at each sampling station.

/

At each station, three sediment grab samples were colfected from the upper 0-10 cm of the
sediment surface using stainless steel scoops. After g@llection, the-three grab samples from a
given station were composited in a stainless steel fowl to achieve uniform texture and color.
Descriptions of the composite sediment were notéd in a field logbook. Sediments were fairly
uniform coarse sands and gravels with shell fragments and small pieces of debris. No odors
or obvious contamination were noted in any of the samples collected. All stations were
exposed to asphalt that had sloughed off of the deawall. Although care was taken to discard
pieces of asphalt that were large enough to sf,;ome asphalt fragments may have been indis-
tinguishable from coarse sands and gravels. Sediment was transferred from the stainless steel
bowl to precleaned glass containers with Teflon®-lined lids. Samples were stored on ice at
4°C and delivered via an overnight delivery service to Columbia Analytical Service laboratory
in Kelso, Washington, within 48 hours from sample collection.

PTt ENVIRONMENTAL SERVICES = 15375 SE 30th Place, Suite 250 m Bellevue, Washington 98007 = (206) 643-9803 ® FAX (206) 643-9827



Ms. Aitkin and Ms. Atkinson
December 12, 1996
Page 3

All three shallow sediment samples were submitted for analysis of ABN compounds accord-
ing to Ecology-recopimended protocols using EPA Method 8270. Based on confirmed diesel
and heavy oil contafpination of soil in the adjacent upland portion of the site, samples were
also submitted for petroleum quantification using Method WTPH-D extended. Samples were
also analyzed for gffin size, total organic carbon (TOC), and percent solids. As a result of
the relatively low levels of upland contamination and the-swift offshore currents, toxicity
testing was not considered necessary during this phase of the investigation.

¢

RESULTS

All ABN compounds were undetected at standard method detection limits (MDLs). All ABN
results are reported on an organic carbon-normalized basis, and because of the very low
organic content of the samples (i.e., 25 to 30 percent TOC), some of the organic carbon-
normalized detection limits were slightly above Washington State sediment quality standards
(SQS). These standards represent regulatory goals established by WAC 173-204-300
through 173-204-340 that define numerical criteria for sediment contaminant concentrations.
SQS represent the lowest concentrations that result in no adverse affects to biological
resources in Pugg,Sound‘sed-ir@n-t&JWABN analytical results are compared to the SQS in
Table 1. Conventional sediment parameters are summarized in Table 2.

At all three stations, diesel-range petroleum hydrocarbon compounds were undetected at an

respectively. Although there are no SQS for petroleum hydrocarbon compounds, all of these
concentrations are below the Model Toxics Control Act (MTCA) Method A cleanup stan-
dard (200 mg/kg for heavy oil). Petroleum hydrocarbon compound results are compared to
MTCA Method A cleanup standards in Table 3.

QUALITY ASSURANCE AND QUALITY CONTROL

The overall quality of the data reported by the laboratory for the analyses requested is
acceptable. Data quality was assessed by reviewing the laboratory case narratives, which
summarize the results of analytical quality control measurements for each sample delivery
group. The performance of the analytical instruments used for the analysis of ABNs, petro-
leum hydrocarbon compounds and TOC were evaluated in terms of the percent relative
standard deviation for initial calibrations and the percent difference for continuing calibra-
tions. Results reported for method blanks (ABNs, petroleum hydrocarbon compounds, and
TOC) were reviewed to determine if target analytes reported as detected in the samples were
potentially attributed to contamination that may have be introduced at the laboratory. Ana-
lytical accuracy was quantified as the recovery of matrix spike and laboratory control sample
(blank spike) analyses for all target analytes except total solids and grain size distribution.
Extraction efficiency was quantified as the recovery of surrogate compound recoveries

PTI ENVIRONMENTAL SERVICES = 15375 SE 30th Place, Suite 250 ® Bellevue, Washington 98007 ® (206) 643-9803 ® FAX (206) 643-9827
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reported for ABN and petroleum hydrocarbon compound analyses. Analytical precision was
quantified as the relative percent difference (RPD) between duplicate sample analyses for
TOC and total solids analyses and the relative standard deviation between triplicate sample
analyses for grain size distribution determinations. Analytical precision for the ABN and
petroleum hydrocarbon compound analyses was quantified as the RPD between duplicate
matrix spikes.

The control limits for initial and continuing calibration matrix spike recoveries, laboratory
control sample recoveries, surrogate compound recoveries, and duplicate and triplicate sam-
ple analyses were not exceeded, with three exceptions. The control limit for the percent dif-
ference for continuing calibration was not exceeded for di-n-butylphthalate; however, no data
were qualified for this exceedance because the analyte was not detected in one sample and
was restated as undetected in two samples as a result of method blank contamination. The
matrix spike duplicate recovery and the RPD between the matrix spike and matrix spike
duplicate recovery for pentachlorophenol exceeded the respective control limits. However,
no data were qualified on the basis of the matrix spike duplicate recovery and RPD because
all other quality control measurements for pentachlorophenol used to determine accuracy
(matrix spike, laboratory control sample, and surrogate recoveries) were acceptable.

The only target analytes detected in the method blanks included bis(2-ethylhexyl)phthalate
and di-n-butylphthalate. Bis(2-ethylhexyl)phthalate was detected in all three samples and di-
n-butylphthalate was detected in samples EPSED02 and EPSEDO3. These five results were
restated as undetected at the concentrations reported by the laboratory because they were at
concentrations of less than five times the concentrations found in the method blank.

The detection of diesel-range petroleum hydrocarbon compounds in sample EPSED02 was
assigned an “O” qualifier by the laboratory to indicate the sample contained an oil component
that partially eluted in the diesel range. The:
‘dard chromatograms during the quality assurance review. Comparison of the chromatograms
indicated that diesel-range petroleum hydrocarbon compounds were not present in sample
EPSEDO2; therefore, this result was restated as undetected at the method reporting limit and
assigned a U qualifier.

Review of sample and standard chromatograms indicated that oil-range petroleum hydrocar-
bon compounds were present in samples EPSEDO1 and EPSEDO3. Although the laboratory
correctly reported results for these compounds as undetected at the method reporting limit,
the concentrations of the oil-range petroleum hydrocarbon compounds were above the esti-
mated method detection limit. During the quality assurance review, the undetected results
reported by the laboratory for oil-range petroleum hydrocarbon compounds were restated as
detected at the concentrations indicated on the instrument quantitation reports and qualified
as estimated (J). These results were qualified as estimated because the concentrations are
above the estimated method detection limit but below the method reporting limit.

PTI ENVIRONMENTAL SERVICES = 15375 SE 30th Place, Suite 250 m Bellevue, Washington 98007 = (206) 643-9803 ® FAX (206) 643-9827
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The laboratory quantified the presence of oil-range petroleum hydrocarbon compounds using
a 10W-30 motor oil. It was noted in the field sampling notebook that large and small pieces
of asphalt were mixed in with the sediment at all sampling locations. Although large pieces
of asphalt were discarded during sampling, small pieces of asphalt were unavoidably included
with the sediment collected. Asphalt yields a chromatogram very similar to that of oil.
Because the samples likely contained small pieces of asphalt, the oil-range petroleum hydro-
carbon compound identified in the samples may have been the result of asphalt and not of oil.
In addition, if the oil-range petroleum hydrocarbon compounds are attributable to asphalt
and not oil, the reported concentrations may be biased either low or high.

CONCLUSIONS

Based on the results of the sediment investigation, the shoreline associated with the seawall
area does not appear to have been significantly impacted by upland contamination. There
were no ABN compounds detected at concentrations above the SQS. The presence of low
levels of oil-range petroleum hydrocarbon compounds may be indicative of asphalt-related
interference during sample collection, and the concentrations of these compounds were below
MTCA Method A cleanup standards for heavy oil. No further investigation is warranted in
this portion of Evergreen Park.

If you have any questions about this investigation or report, please do not hesitate to contact
me at (206) 643-9803.

Sincerely,

Mo R e

Shawn R.T. Severn, Ph.D.
Principal Scientist

PTI ENVIRONMENTAL SERVICES = 15375 SE 30th Place, Suite 250 m Bellevue, Washington 98007 ® (206) 643-9803 ® FAX (206) 643-9827
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U.S. EPA. 1986. General QA/QC considerations for collecting environmental samples in

Puget Sound. U.S. Environmental Protection Agency, Region 10, Office of Puget Sound,
Puget Sound Estuary Program, Seattle, WA.
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Figure 1. Location of Evergreen Park, Bremerton, Washington.

CA5Q-06-05 10/25/96




Park Drive ~w
19:.\ :
Suspected S
Qutfall = :%
BS10 @
BS06 @
BS11@® BSO2 g
Maintenance BSO5 @ °
Shed BSO01
L9}
2 .0 BS09 BS04 ©
Z @ BS07
=<
s
Evergreen
Park
Flower
Garden
Northern Section
Southern Section
Approximate Location e
of Stormwater Sewer
.‘.'.'.'.'_'.'.’.'_'.’};‘t}l"S't;égt'.'.'.'.'_'.'.'.'_'.'.".'.'_'.‘.'_‘.'.'.'.'.'.’.'.'.'.'.'_'-.'.'_'.'.'_'.“.‘_'.'.‘_'_'.'.'.'.'_'.'.‘.'.'_'.‘.‘.'.'_'.'_‘.‘.‘_‘_‘I
©
s
T >
2
53
D
LEGEND

[ ] Paved surfaces

=% Area of proposed seawall repair

@® Borehole location (previous investigation)
A  Sediment station iocation

Figure 2. Sediment station location map.

CA5Q-06-05 12/04/96 WA



REecrivep

DEC 16199

Der s v vy




TABLE 1. ACID/BASE/NEUTRAL COMPOUND ANALYTICAL RESULTS

Sediment
Station Quality
Analyte EPSEDO1 EPSEDQ2 EPSEDO3 Standards
Nonionizable Organic Chemicals {mg/kg organic carbon}
Total LPAH * 20.7 U 200 U 240 U 370
Naphthaiene 34U 3.3vU 4.0 U 99
Acenaphthylene 34U 3.3V 40 U 66
Acenaphthene 34U 3.3V 40U 16
Fluorene 34U 3.3vU 4.0 U 23
Phenanthrene 34U 3.3U 4.0 U 100
Anthracene 34U 3.3V 4.0 U 220
2-Methyinaphthalene 34U 33V 4.0 U 38
Total HPAH ° 345 U 333U 960
Fluoranthene 34 U 3.3V 40U 160
Pyrene 34U 33U 40U 1,000
Benz[alanthracene 34U 33U 40 U 110
Chrysene 34U 33UV 40 U 110
Total benzofluoranthenes (b + k) 6.9 U 6.7 U 80U 230
Benzolalpyrene 34U 33U 40U a9
indeno(1,2,3-cdipyrene 34U 3.3V 40 U 34
Dibenz[a,hlanthracene 34U 33U 40 U 12

Benzo[ghi}perylene 34 U 3.3V 6.4 31
1,2-Dichlorobenzene : %‘3
S

1,4-Dichlorobenzene %\i
1,2,4-Trichlorobenzene gk?

Hexachlorobenzene 3
Dimethyl phthalate 34U 33UV 40 U

Diethyl phthalate 34U 3.3vU 4.0 U 61
‘Di:<butyl phthalate 34U 5.3 U 9.6 U 220
enzyl phthalate 3.4 U 3.3V 4.0 U 4.9

hylhexyllphthalate - B5.2°U 43.3 U 720U 47
tyl phthalate 3.4 U 3.3V 40U 58

Dibenzofuran 34U 3.3V ) 4.0 U 15

: lor 34U 3.3vU 309
N-nitrosodiphenylamine 34U 3.3V 4.0 U 11
lonizable Organic Compounds (mg/kg dry weight)
Phenol 0.010 U 0.010 U 0.010 U 0.42
2-Methyipheno! 0.010 U 0.010 U 0.010 U 0.063
4-Methyiphenol 0.010 U 0.010 U 0.010 U 0.67
2,4-Dimethylphenol 0.010 U 0.010 U 0.010 U 0.029
Pentachlorophenol 0.050 U 0.050 U 0.050 U 0.36
Benzyl alcohol 0.050 U 0.050 U 0.050 U 0.057
Benzoic acid 0.050 U 0.050 U 0.050 U 0.65

Note: Where chemical criteria in this table respresent the sums of individual compounds (e.g., total LPAHs
and total HPAHSs), and a chemical analysis identified an undetected value for one or more individual
compounds, the detection limit was used for calculating the sum of the respective compounds.

Outlined results show exceedences of Sediment Quality Standards.

L - this summation included detected and undetected results
U - undetected at the detection {imit shown

? The LPAH criterion represents the sum of the following low molecular weight polycyclic aromatic hydrocarbon
compounds: naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene.

® The HPAH criterion represents the sum of the following high molecular weight polycyclic aromatic hydrocarbon
compounds: fluoranthene, pyrene, benzlalanthracene, chrysene, total benzofluoranthenes, benzlalpyrene,
indeno[1,2,3-cd]pyrene, dibenz[a, hlanthracene, and benzolghilperylene.

CA5Q0605\SQS-TBLEXLS



TABLE 2. CONVENTIONAL PARAMETER ANALYTICAL RESULTS

Station
Analyte EPSEDO1 EPSEDO2 EPSEDO3
Total organic carbon 0.29 0.30 0.25
Total solids 80.9 85.3 81.1
Phi class less (size greater) than -1.00 36.5 22.1 35.2
Phi class -1.00+ to 0.00 5.1 3.9 8.1
Phi class 0.00+ to 1.00 19.3 16.4 19.3
Phi class 1.00+ to 2.00 41.1 47.9 35.5
Phi class 2.00+ to 3.00 3.9 5.5 5.5
Phi class 3.00+ to 4.00 0.25 0.46 0.58
Phi class 4.00+ to 8.00 0.21 0.25 0.31
Phi class greater (size smaller) than 8 0.52 0.63 0.57

Note: All results are reported on a percent dry-weight basis except total solids, which are reported

on a percent wet-weight basis.

CA5Q0605\SAS-TBLE.XLS



TABLE 3. PETROLEUM HYDROCARBON COMPOUND ANALYTICAL RESULTS

MTCA

Method A
Soil

Station Cleanup

Analyte EPSEDO1 EPSEDO2 EPSEDO3 Standard

Petroleum Hydrocarbon Compounds (mg/kg dry weight)

Diesel-Range 25.0U 250 U 250U 200
Qil-Range 92.2 J 180 81.3 J 200

Note: J - estimated
MTCA - Mode! Toxics Control Act
U - undetected at the detection limit shown

CA50Q06051SQS-TBLEXLS
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October 24, 1996 Service Request No.: K9606314

Sherrill Doran

PTI Environmental Services
15375 SE 30th Place, Suite 250
Bellevue, WA 98007

Re: Evergereen Park/CA5Q-0605

Dear Sherrill:

Enclosed are the results of the sample(s) submitted to our laboratory on October 7, 1996.
Preliminary results were transmitted via facsimile on October 22, 1996. For your reference,
these analyses have been assigned our service request number K9606214.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielm

Client Services Manager /X

AS/sm Page 1 of zb



ASTM
A2LA
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT

MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

acronlst.1i/12/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry _
Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.

nNnNonNno



COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc. Service Request No.: K9606314

Project: Evergreen park/CA5Q0605 Date Received: 10/7/96
Sample Matrix:  Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control
Sample (L.CS), Initial Continuing Calibration Verification Standards (ICV/CCV), and Initial Continuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.
The follcwing difficulties were experienced during analysis of this batch:

The Method Blank for GC/MS SIM contained low levels of several phthalate compounds above the Method
Reporting Limit. In accordance with CAS QA/QC policy, all sample resuits which are less than twenty times the
level found in the Method Blank have been flagged. The analyte concentration may be considered an estimate
because this analyte was also found in the method blank.

The ending oil CCV for WTPH-D analysis was slightly outside of control limits due to contamination from

previous sample. Instrument maintenance was performed and the next CCV met acceptance limits. The quality of
the sample data was not adversely affected.

The Duplicate Matrix Spike (MS) recovery of Pentachlorophenol for sample EPSEDO3 was outside the normal
CAS control limits because of suspected matrix interference and due to the non-homogeneous sample matrix.
Spike recoveries for this compound were within acceptance limits for the associated Matrix Spike and Laboratory
Control Sample, and no further corrective action was taken.

Approve& by W\/ WP— Date_|[ O/ /7';/ 46
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: Evergreen Park/CA5Q-0605
Sample Matrix:  Sediment

Total Solids
Prep Method: NONE
Analysis Method: 160.3 Modified
Test Notes:
Date

Sample Name Lab Code Analyzed
EPSEDO1 K9606314-001 10/8/96
EPSEDO2 K9606314-002 10/8/96
EPSEDO3 K9606314-003 10/8/96
Approved By: 1
Total Solids/060595 I

06314ICP.AM1 - Total Solids 10/9/96

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Result
80.2

853
81.1

Date: [0 [{Q [ﬂ%

K9606314
10/3/96
10/7/96

PERCENT
NA

Result
Notes

Pags

06004



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services. Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: 10/3/96
Sample Matrix: Sediment Date Received: 10/7/96

Date Extracted: NA

Date Analyzed: 10/21/96

Carbon, Total Organic (%)
ASTM Method D4129-82 Modified
Units: Percent
Dry Weight Basis

Sample Name Lab Code MRL Result
EPSEDO1 K9606314-001 0.05 0.28
EPSEDO2 K9606314-002 0.05 0.30
EPSEDO03 K9606314-003 0.05 0.25
Method Blank K9606314-MB 0.05 ND
Approved By: v - '7,,"‘)'52\‘,/ Date: 101 7/L '9 L

1AMRL/102594
06314WET.LJ1 - TOCS 10/22/96

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Service Request:  K9606314
Project: Evergreen Park/CA5q-0605 Date Collected: 10/3/96
Sample Matrix Sediment Date Received: 10/7/96

Date Analyzed: 10/21/96

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: EPSEDO1

Lab Code: K9606314-01
Sand Fraction: Dry Weight (Grams) 83.5196
Sand Fraction: Weight Recovered (Grams) 83.5900
Sand Fraction: Percent Recovery 100
Dry Weight ~ Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <19 19.6036 243
Very Coarse Sand ‘11000 4.7122 5.85
oarse Sand 0to 1 @ 17.4483 21.7
hdedium Sand 11020 37.8077 16.9
Fine Sand 21030 3.7803 1.69
Verv Fine Sand 3t049 0.2247 0.28
Silt ' 41080 0.1750 0.22
Clav >80 0.4850 0.60
Total 84.2368 105

E . - \/ .
Approved By: @ M Date: _7¢/2 /y/ YA

6314-1.XLS - report  10/21/96 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Service Request: K9606314
Project: Evergreen Park/CA5q-0605 Date Collected: 10/3/96
Sample Matrix Sediment Date Received: 10/7/96

Date Analyzed: 10/21/96
Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: EPSEDO1
Lab Code: K9606314-001d

Sand Fraction: Dry Weight (Grams) 87.1736

Sand Fraction: Weight Recovered (Grams) 87.1427

Sand Fraction: Percent Recovery 100

Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered

Gravel <19 36.5334 452
Very Coarse Sand -1t10009 3.6549 152
Coarse Sand ' Oto1 O 14.5512 18.0
Medium Sand 11020 29.7447 36.8
Fine Sand ' 21030 2.4675 3.05
Very Fine Sand 31049 0.1711 0.21
Silt 41080 0.1400 0.17
IClay >80 0.3950 ' 0.49
Total 87.6578 108

Approved By: éj\w M Date: /0 / 2/ / 7¢

6314-1D.XLS - report  10/21/96 / Page No.:
nnNnw



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Service Request: K9606314
Project: Evergreen Park/CA5q-0605 Date Collected: 10/3/96
Sample Matrix Sediment Date Received: 10/7/96

Date Analyzed: 10/21/96
Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: EPSEDO1
Lab Code: K9606314-001t

Sand Fraction: Dry Weight (Grams) 86.3286

Sand Fraction: Weight Recovered (Grams) 86.2365

Sand Fraction: Percent Recovery 100

Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered

[|Gravel <-10 32.2197 40.1
[[Very Coarse Sand -1t000Q 3.9432 4.91
[Coarse Sand 0to 190 14.6162 18.2
[Medium Sand 11020 31.9483 39.7
{IFine Sand 21030 3.2903 4.09
[[Very Fine Sand 3t04Q 0.2045 0.25
fIsilt 41080 0.1900 0.24
IClay >80 0.3800 0.47
Total 86.7922 108

Approved By: /4'«»1 g/é /}/ Date: /2 / 21 / 76

6314-1T.XLS - report  10/21/96 Page No.:
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Client: PTI

Project: Evergreen Park/CA5q-0603

Sample Matrix Sediment

Sample Name: EPSEDO02

Analytical Report

COLUMBIA ANALYTICAL SERVICES, INC.

Particle Size Determination
Puget Sound Estuary Program Protocol

Service Request: K9606314

Date Collected: 10/3/96
Date Received: 10/7/96
Date Analyzed: 10/21/96

Lab Code: K9606314-002
Sand Fraction: Dry Weight (Grams) 82.3031
Sand Fraction: Weight Recovered (Grams) 82.3084
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 18.8835 22.1
Very Coarse Sand -110009 3.3673 3.94
ICoarse Sand Otol1Q 14.0256 16.4
Medium Sand 11020 40.8826 479
Fine Sand 21039 4.7265 5.53
Very Fine Sand 31040 0.3951 0.46
Silt 41080 0.2150 0.25
Clay >80 0.5400 0.63
Total 83.0356 972
Approved By: Z\A:uq »p/,wég,‘ Date: /o /2¢ / 7'¢
6314-2.XLS - report  10/21/96 / Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Service Request: K9606314
Project: Evergreen Park/CA5q-0605 Date Collected: 10/3/96
Sample Matrix Sediment Date Received: 10/7/96

Date Analyzed: 10/21/96
Particle Size Determination
Puget Sound Estuary Program Protocol

Sampie Name: EPSEDO3
Lab Code: K9606314-003

Sand Fraction: Dry Weight (Grams) 84.9048
Sand Fraction: Weight Recovered (Grams) 85.0711
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 28.7203 35.2
Very Coarse Sand -11000Q 6.5989 8.08
Coarse Sand ' 0tol19Q ~ 15.7535 19.3
Medium Sand 1020 28.9718 ' 35.5
Fine Sand 2t03 09 4.5248 5.54
Very Fine Sand 31049 0.4749 0.58
Silt 41080 0.2500 0.31
Clay >80 0.4650 0.57
Total 85.7592 105

- -, ’ ’ 1
Approved By: {M \M Date: /0 /21 / 7 C

6314-3.XLS - report  10/21/96 ( Page No.:
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Client:
Project:
Sample Matrix:

Sample Name

EPSEDO1
EPSEDO2
EPSEDO3
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

Anaiytical Report

PTI Environmental Services, Inc.
Evergreen Park/CAS5Q-0605

Sediment

Service Request: K9606314
Date Collected: 10/3/96
Date Received: 10/7/96

Date Extracted: 10/17/96
Date Analyzed: 10/21,22/96

Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D

Units: mg/Kg (ppm)
Drv Weight Basis

Analvte:
Method Reporting Limit:

Lab Code

K9606314-001
K9606314-002
K9606314-003
K961017-MB

Quantified using 30-weight motor oil as a standard.
Quantitated as diesel. The sample contained an oil component that partially eluted in the diesel range.

Approved By: ' -1,5,.4‘& 7. Rrsﬂ,\,w{

Diesel Oil*
25 100
ND
500y

K

Date: 10[23/79

2A/102094

06314PHC.SS1 - TPHs 10:22 56
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: PTI Environmental Services, Inc.

Project: Evergreen Park/CAS5Q-0605
Sample Matrix: Sediment

Base Neutral/Acid Semivolatile Organic Compounds

Service Request: K9606314
Date Collected: 10/3/96
Date Received: 10/7/96
Date Extracted: 10/10/96

EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: EPSEDO1
Lab Code: K9606314-001
Date Analyzed: 10/14/96

Bgse Neutral Analyte

2-Methylnap
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Diethyl Phthalate
Fluorene
N-Nitrosodiphenylamine

Phenanthrene

Butyl Benzyl Phthalate
Be thracene
3 hexyl) Phthalate

Chrysene

Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene

EEEL CEEEEEEE EEEEEEEEE

E Estimated concentration; see case narrative.

Approved By: Date:

EPSED02 EPSED03
K9606314-002 K9606314-003
10/14/96 10/14/96

CEEEEEEE

553

5535855558

06314SVM.JSI - 1-3 10/22/96

(& v2/tg
/4 /

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: 10/3/96
Sample Matrix: Sediment Date Received: 10/7/96

Date Extracted: 10/10/96

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: EPSEDO1 EPSED02

Lab Code: K9606314-001 K9606314-002
Date Analyzed: 10/14/96 10/14/96
Base Neutral Analyte MRL
Benzo(a)pyrene 10 ND ND
Indeno(1,2,3-cd)pyrene 10 ND ND
Dibenz(a,h)anthracene 10 ND ND
Benzo(g,h,i)perylene 10 ND ND

Approved By: / Date: 5? tZ/—éz

06314SVML.IS1 - 1-3 10/22/96 /

EPSEDO3
K9606314-003
10/14/96

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services. Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: 10/3/96
Sample Matrix: Sediment Date Received: 10/7/96

Date Extracted: 10/10/96

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method
Units: ug/Kg (ppb)

Sample Name: EPSEDO1 EPSED02 EPSED03
Lab Code: K9606314-001 K9606314-002 K9606314-003
Date Analyzed: 10/14/96 10/14/96 10/14/96
Acid Analyte MRL
Phenol 10 ND ND ND
Benzyl Alcohol 30 ND ND ND
2-Methylphenol 10 ND ND ND
4-Methyliphenol 10 ND ND ND
2,4-Dimethylphenol 10 ND ND ND
Benzoic Acid 50 ND ND ND
Pentachlorophenol 50 ND ND ND

Approved By: % Date: (7 %

3S3PBNA 132094 /

06314577 M ST - 1-3 10122/96 Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Date Extracted: 10/10/96

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name:
Lab Code: K961010-SB2
Date Analyzed: 10/14/96

Base Neutral Analyte MRL .
1,2-Dichlorobenzene - 10 ND
1,4-Dichlorobenzene 10 ND
1,2,4-Trichlorobenzene 10 ND
Naphthalene 10 ND
Hexachlorobutadiene 10 ND
2-Methylnaphthalene 10 ND
Dimethyl Phthalate 10 ND
Acenaphthylene 10 ND
Acenaphthene 10 ND
Dibenzofuran 10 ND
Diethyl Phthalate 10
Fluorene 10 ND
N-Nitrosodiphenylamine 10 ND
Hexachlorobenzene 10 ND
Phenanthrene 10 ND
Anthracene 10 ND
Di-n-butyl Phthalate 10

Fluoranthene 10 ND
Pyrene 10 ND
Butyl Benzyl Phthalate 10 ND
Benz(a)anthracene 10

Bis(2-ethylhexyl) Phthalate 10

Chrysene A 10 ND
Di-n-octvl Phthalate 10 ND
Benzo(b)fluoranthene ‘10 ND
Benzo(k)fluoranthene 10 ND

Approved By: / Date: [?A%ﬁ

06314SVM JSI - MB 10/22/96 / Page No:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Date Extracted: 10/10/96

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name:
Lab Code: K961010-SB2
Date Analyzed: 10/14/96

Base Neutral Analyte MRL

Benzo(a)pyrene 10 ND

Indeno(1,2,3-cd)pyrene 10 ND

Dibenz(a,h)anthracene 10 ND

Benzo(g.h,i)perylene 10 ND

Approved By: / Date: (9 ee/?g

06314SVM.ISI - MB 10/22/96 / / / Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Date Extracted: 10/10/96

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: iviethed
Lab Code: K961010-SB2
Date Analyzed: 10/14/96

Acid Analyte MRL

Phenol 10 ND
Benzyl Alcohol 50 ND
2-Methylphenol 10 ND
4-Methylphenol 10 ND
2,4-Dimethylphenol 10 ND
Benzoic Acid 50 ND
Pentachlorophenol 50 ND

Approved By: / Date: /z/‘}}//l,é/ff

3S3PBNA/102094 ' 4

06314SVM.JSI - MB 10/22/96 Page No.:
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APPENDIX A
LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: ~ Evergreen Park/CA3Q-0605 Date Collected: 10/3/96
Sample Matrix: Sediment Date Received: 10/7/96

Duplicate Summary

Total Solids
Prep Method: NONE k Units: PERCENT
Analysis Method: 160.3 Modified N\ & Basis: NA
Test Notes: N

Duplicate Relative

Date Sample Sample Percent Result
Sample Name Lab Code Analyzed Result Result  Average Difference Notes
EPSEDO1 K9606314-001 10/8/96 80.2 81.6 80.9 j’. 2

Approved By: K\ Date: \0\\"96\0\\P
\ N

Total Solids/060595
06314ICP.AM ] - TS DUP 10/9/96 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA3Q-0605 Date Collected: 10/3/96
Sample Matrix: Sediment Date Received: 10/7/96
Date Analyzed: 10/21/96
™~
Carbon, Total Organic (%) /
ASTM Method D4129-82 Modified \w\)«
Units: Percent q‘\\\’)
Dry Weight Basis \
LABORATORY CONTROL SAMPLE
True Measured ~ Percent
Value Value / Recovery
Source: ERA 542 Lot #01125 0.62 0.68 ./ 110
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 1 Result 20.0 208 [ 104
CCV 2 Result 200 20.1 100
CCV 3 Result 20.0 20.1 100
LABORATORY BLANK Blank
MRL Value
CCB 1 Result 0.05 ND /
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND /
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
EPSEDO1 K9606314-001D 0.05 0.28 0.29 0.28 / 4
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sampie Percent
Sample Name Lab Code MRL Level Result Result Recovery
EPSEDO1 K9606314-001MS 0.05 6.00 0.28 6.25 \/// 100
Approved By: «fD’Q —_ Date: |0 ! 2}!%

COMBOQCD/042695
ST B e g 10:22/96



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Client: PTI Environmental Services, Inc.
Project: Evergreen Park/CA5Q-0605
Sample Matrix: Sediment

Surrogate Recovery Summary

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D

Sample Name

EPSEDO1
EPSEDO02
EPSEDO3
EPSEDO3
EPSEDO3

Lab Control Sample
Method Blank

Approved By: ZQYV(/V\ (& ?wsn,._'m.j

Lab Code

K9606314-001
K9606314-002
K9606314-003
K9606314-003MS
K9606314-003DMS
K961017-LCS
K961017-MB

K9606314
10/3/96
10/7/96
10/17/96
10/21.22/96

Percent Recovery
o-Terphenyl

115
79
80
83
86
84
87

CAS Acceptance Limits:  56-116

Date: /0/33/?9

14
SURV/1115%94
06314PHC.SS1 - TPHsSUR 10/23/96

Page No.
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Analyte

Diesel

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services. Inc. Service Request: K9606314
Evergreen Park/CA5Q-0605 Date Collected: 10/3/96
Sediment Date Received: 10/7/96

Date Extracted: 10/17/96
Date Analyzed: 10/22/96

Matrix Spike/Duplicate Matrix Spike Summary
Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D
Units: mg/Kg (ppm)

Dry Weight Basis

EPSEDO03
K9606314-003
Percent Recovery
CAS Relative CAS RPI
Spike Level Sample Spike Result Acceptance Percent Acceptanc
MS DMS Result MS DMS MS DMS Limits Difference Limit

190 200 ND 176 177 93 89 19-145 5 40

\,z_,;m, 9. pm\n,vaa; Date:  {2/2> ,z‘(a

MSISRPD/120594

06314PHC.SS1 - TPHsDMS 10/23/96

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0603 Date Collected: NA
LCS Matrix: Sediment Date Received: NA
Date Extracted: 10/17/96
Date Analyzed: 10/21/96
Laboratory Control Sample Summary
Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D
Units: mg/Kg (ppm)
CAS
Percent
Recovery
True Percent Acceptance
Analyvte Value Result Recovery Limits
Diesel 150 128 85 60-120
Approved By: \14 Mo 2. %«‘W‘/&,’/ Date: /e Z’l} / Ze

LCS102194
G6314PHC 881 - TPHSLCS 10/23/96



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CAS5Q-0605 Date Analyzed: 10/21/96

Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Sample Name: CCV1 Units: mg/L (ppm)
Lab Code: 1021F005,7 Basis: NA
Test Notes:

Analysis True Percent Result
Analyte Method Value Result Recovery Notes
Diesel WTPH-D 1000 1020 102
Oil WTPH-D 500 442 88

Approved By: 'iv-rvw» & Rr\rwecg Date: __/ !/23 sy

LCS/5259%

06314PHC.VN1 - CCV1 162396 0 0 6°2°6




Client:
Project:

Sample Name:

Lab Code:
Test Notes:

Analyte

Diesel

Approved By:

LUS/52508

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services, Inc.
Evergreen Park/CA5Q-0605

Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Qil

Service Request:
Date Analyzed:

K9606314
10/21/96

ccv2 Units: mg/L (ppm)
1021F031 Basis: NA
Analysis True Percent Resuit
Method Value Result Recovery Notes
WTPH-D 1000 972 97
Tzl.a(% 7 Qm—\pu&s‘el\ Date: le /)3/ 7%

0o314PHC VN1 - CCVI 152366

Pags No.:
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Client:
Project:

Sample Name:

Lab Code:
Test Notes:

Analyte

Diesel

Approved By:

LUS52598

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services, Inc. Service Request: K9606314
Evergreen Park/CA5Q-0605 Date Analyzed: 10/21/96
Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Oil
CcCcVv3 Units: mg/L (ppm)
1021F055 Basis: NA
Analysis True Percent Result
Method Value Result Recovery Notes
WTPH-D 1000 1000 100
‘.1-"3"‘(»«. < RWJ Date: f9/7~3 /ﬂa

J0314PHC VN1 - CCV 3 10,2396

Page No.:

00028



Client:
Project:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel

Approved By:

LCs /828

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

PTI Environmental Services, Inc.

Evergreen Park/CA5Q-0605

Service Request: K9606314

Date Analyzed: 10/22/96

Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Result
Notes

CCv4 Units: mg/L (ppm)
1021F079 Basis: NA
Analysis True Percent
Method Value Result Recovery
WTPH-D 1000 1020 102
hr TSV > Xn,\/ec(/( Date: __(® /?J/f(,-

OnR1IFET UNT - CCV4 10/23/96

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. _ Service Request: K9606314
Project: Evergreen Park/CAS5Q-0605 Date Analvzed: 10/22/96

Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Sample Name: CCV3 Units: mg/L (ppm)
Lab Code: 1021F103 Basis: NA
Test Notes:
Analysis True . Percent Result
Analyte Methed Value Result Recovery Notes
Diesel WTPH-D 1000 998 : 100
Approved By: \1 M 7, ?(;r \-L . cf,ﬁ Date: ('0/ 2 3/ 7L
LCS 52508
10 I4PHC VN1 -CCCV 5 10239 Page No..

00030



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Analyzed: 10/22/96

Continuing Calibration Verification (CCV) Summary
Total Petroleum Hydrocarbons as Diesel and Qil

Sample Name: CCV6 Units: mg/L (ppm}
Lab Code: 1021F115,119 Basis: NA
Test Notes:
Analysis True ) Percent Resuit

Analyte Method Value Result Recovery Notes
Diesel WTPH-D 1000 969 97
il WTPH-D 500 391 78(A)

A Outside acceptance limits: see case narrative.

Approved By: Aoodn &, P@f\ﬂ»«stég Date: __ (© /7 3 é’ o

LCS/52595

00314PHC. VNI - CCV6 13 23/96 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Analyzed: 10/21/96

Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Sample Name: CCBI1 Units: mg/L. (ppm})
Lab Code: 1021F009 Basis: NA
Test Notes:
Analysis Result
Analyte Method MRL Result Notes
Diesel WTPH-D 25 ND
0Oil WTPH-D 100 ND
Approved By: \-Z;Q\MAQ i« ‘:Dtx—\nﬂwi Date: (o /-2 3 / 7L
LLCS/52595
06314PHC. VNI - CCB 10/23/96 s fin

nnn29



Client:
Project:

Sample Name:

Lab Code:
Test Notes:

Analyte

Diesel
Oil

Approved By:

L.CS/52598

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services, Inc.
Evergreen Park/CA5Q-0605

Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

CCB2
1021F033

Analysis

Method MRL Result
WTPH-D 25 ND
WTPH-D 100 ND

Service Request:
Date Analyzed:

Units:
Basis:

K9%606314
10/21/96

mg/L. (ppm)
NA

Result
Notes

Date: /9/23 /f,C

06314PHC. VN1 - CCB (2) 10/23/96

Pa

000



Client:
Project:

Sample Name:

Lab Code:
Test Notes:

Analyte

Diesel
Oil

Approved By:

LLS/52595

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services, Inc. Service Request: K9606314
Evergreen Park/CA5Q-0605 Date Analyzed: 10/21/96
Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil
CCB3 Units: mg/L (ppm)
1021F057 o Basis: NA
Analysis Result
Method MRL Result Notes
WTPH-D 25 ND
WTPH-D 100 ND
‘z%vwr\ £ ?e*r-ln,ue(,o‘ Date: [6/93/77},

06314PHC.VN1 - CCB (3) 10/23/96

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Analyzed: 10/22/96

Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Sample Name: CCB4 Units: mg/L (ppm)
Lab Code: 1021F081 : Basis: NA
Test Notes: ~ '

Analysis Result
Analyte Method MRL Result : Notes
Diesel WTPH-D 25 ND
Qil WTPH-D 100 ND

Approved By: VL:,W < T-j-.,\v\/t’.e& Date: /o/ﬂ?/?g

1.C8/52595

06314PHC. VN1 - CCE 14: 10/23/96 Page No.:
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Client:
Project:

Sample Name:

Lab Code:
Test Notes:

Analyte

Diesel
Oil

Approved By:

LCS/52595

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

PTI Environmental Services, Inc. Service Request: K9606314

Evergreen Park/CA5Q-0605 Date Analyzed: 10/22/96

Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

CCB5 Units: mg/L (ppm)
1021F105 Basis: NA
Analysis Result
Method MRL Result Notes
WTPH-D 25 ND
WTPH-D 100 ND

tw\ T /'\?G'(&(\AJB&A Date: 73/)3/?}

06314PHC.VNI - CCB (5) 10/23/96

Page No.:

0003f



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Analyzed: 10/22/96

Continuing Calibration Blank (CCB) Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Sample Name: CCB6 Units: mg/L (ppm)
Lab Code: 1021F117 Basis: NA
Test Notes: ‘

Analysis Result
Analyte Method MRL Result Notes
Diesel WTPH-D 25 . ND
Oil WTPH-D 100 ND

Approved By: : ‘j’VN,v\ fL "PW \1,\18131 Date: _/ 9/ 2 3/ 7L

LIS 52595

I0314PHC. VNI - CCB(6) 10/23/96 Page No.:
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.
Evergreen Park/CAS5Q-0605

Sample Matrix: Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

QA/QC Report

By
Pl

Percent

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Recove

Sample Name Lab Code 2FP " PHL TBP NBZ FBP

EPSEDO1 K9606314-001 56 61 51 67 48

EPSEDO02 K9606314-002 55 59 45 69 48

EPSEDO3 K9606314-003 57 57 60 75 54

EPSEDO3 K9606314-003MS 69 68 76 85 59

EPSEDO3 K9606314-003DMS 59 71 60 78 52

Lab Control Sample K961010-SL.2 70 81 56 84 66

Method Blank K961010-SB2 77 86 56 87 68
CAS Acceptance Limits: 5-106 5-96 5-110 5-134 5-120

2FP 2-Fluorophenol

PHL Phenol-d6

TBP 2.4,6-Tribromophenol

NBZ Nitrobenzene-d5

FBP 2-Fluorobiphenyl

TPH p-Terphenvi-d14

Approved By: / Date: ___ (¢ ?/Z /&Af

SURG/120594

063145VM.JS1 - SUR 10/22/96

K9606314
10/3/96
10/7/96
10/10/96
10/13-14/96

ry
TPH

54
46
54
58
50
65
72

15-145

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9606314
Project: Evergreen Park/CA5Q-0605 Date Collected: 10/3/96
Sample Matrix:  Sediment Date Received: 10/7/96

Date Extracted: 10/10/96
Date Analyzed: 10/14/96

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: EPSEDO3

Lab Code: K9606314-003
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Advisory  Percent
Analyte MS DMS Resut MS DMS MS DMS Limits  Difference
Phenol 690 660 ND 455 432 66 65 21-100 -2
2-Chlorophenol 690 660 ND 457 383 66 58 20-105 13
1,4-Dichlorobenzene 460 440 ND 182 179 40 41 23-102 3
N-Nitrosodi-n-propylamine 460 440 ND 425 359 92 82 30-111 12
1,2,4-Trichlorobenzene 460 440 ND 229 207 ---50 -47-- - 27-109 - ——6-— T
4-Chloro-3-methylphenol 690 660 ND 569 484 82 73 23-108 12
Acenaphthene 460 440 ND 318 265 69 60 43-117 14
4-Nitrophenol 690 660 ND 548 407 79 62 22-113 25
2,4-Dinitrotoluene 460 440 ND 331 258 72 59 32-108 20
Pentachlorophenol 690 660 ND 287 87 42 13A 18-112 105
Pyrene 460 449 ND 517 244 112 55 24-143 68
A Outside acceptance limits; see case narrative.
Approved By: / Date: //9 2—7 ¢s

DMS15/120594 /
06314SVM JS1 - 3DMS 1072296 Gaore 1 2



Client: PTI Environmental Services, Inc.
Project: Evergreen Park/CA5Q-0605

LCS Matrix: Sediment

Analyte

Phenol

2-Chlorophenol
1,4-Dichlorobenzene
N-Nitrosodi-n-propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol

Pyrene

Approved By:

QA/QC Report

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Control Sample Summary

True
Value

730
730
490
490
490
730
490
730
490
730
490

Result
564
487
276
422
286
572
347
486
353
311
367

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Percent
Recovery

77
67
56
86
58
78
71
67
72
43
75

K9606314
NA

NA
10/10/96
10/13/96

CAS
Percent
Recovery
Advisory
Limits
32-96
34-102
39-98
39-104
43-99
36-102
44-112
23-113
39-106
31-113
44-126

LCS/120594
063148VM.IS1 - LCS 102284

Date: (}DA;—/é

Page No.:

00013



APPENDIX B
CHAIN OF CUSTODY
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ENVIRONMENTAL SERVICES

CHAIN OF CUSTODY RECORD/
SAMPLE ANALYSIS REQUEST FOR

(e

669

Page _!_ of ___I_

Project: (Name and Number) Samples: (Sk \ .
Park - CASQ-00L6S } Sampling Contact: .C.NVV’“ Divana
sE\ur(qu: N‘W Ti W - I Phone:__ 20u | L3 -4@03
ample No. ag No. Date | Time Sample Matrix _ Analyses Requested Ship Samples to: __CAS
s § - A2\ 5. Bt Ave .
i 5 EANE A2 i Kelso whA  ABL2i
3 g G-l e | R 2 3| ¢ £ y
g = | = gz 2 1@ | o 3. § o |Atn _AbLie Spielman
S| ¢ s E|¢ 8= ¢ |97 4 g | 2| _HelsIt-3222
G| 8|a|a|B]|06]828 § -4 ﬁ 5~ ¢F ai | < Remarks
EPseo @ | | RATUN L |13y, [1035 X LIc|viv|viv] . SCO i\ no gres.
A4 vy v’ %ML‘M gres .
L GY S V| Vv C&/wn Sike  du e -$
A ANMS |V | VY v | v muv\‘a?tt Y rip\icake - SO b
Efse0d2] AL | |1wug viv]iv]iv SO0 il pe pies,
\L A’314} vl v 5o il ne goes.
7 0
Ef5c003| 41148 %5 vlv|v|v S8 L o pves,
7 v
qo\q'\-\‘] v SO wl - e chs
a4150 v v Mg Ueate ! ‘7(20 b nepecd
ants| v MS ’me\lw.dc M% L
i lAats2 | Hd e ) Luwde y 500 '”L“o'“’
v _laars3]| ¥ | v Y Y L] msD Anplate | SO mb ags
e r———tee el
a—— ———
, Condition of Samples
Method of Shipment: F-AA Ex MWUM Upon Receipt: Custody Seal Intact: Yes [ No |_] None |} Broken by:

Received by: ___EA.&. fns O\AW

Relinquished by: Sy, oA D

(Signature)

Relinquished by:

Received by:

{Signature)

Relinquished by:

(Signature)

Received for Lab by:

Distribution: Original and One Copy - Accompany Shipment; One Copy - Project File

(S’gnglure)
Date/Time

(Signature)

Received by Mobile Lab for Field Analysis: Date/Time e

. { (Signature)
L“" k. ! Date/Time .. _(_Qo?qp 0100
(Signature)
FF Rev 1-91

Date/Time _Lgl:u.ﬁ&___‘_‘!q 5





