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SHANNON &WILSON, INC.

PETROLEUM RISK ASSESSMENT
CLOSED UST AT FEDERAL BUILDING
RICHLAND, WASHINGTON

1.0 INTRODUCTION

This petroleum risk assessment was conducted by Shannon & Wilson, Inc., in accordance with
our proposal dated July 30, 1998 and Ecology’s Washington State Interim Interpretive and
Policy Statement for Cleanup of Total Petroleum Hydrocarbons [TPH]) (Interim Policy)
(Ecology, 1997; 1998). The objective was to evaluate the potential risks under current and
anticipated future conditions posed by fuel-related chemicals released from a closed-in-place
underground storage tank (UST) at the Federal Building located at 825 Jadwin Avenue in
Richland, Washington. The UST formerly contained diesel fuel for an emergency generator. A

vicinity map is presented in Figure 1 .

1.1 Site Background and Setting

The site is located in a commercial district with retail establishments, office buildings, and
medical facilities in the surrounding area. The Federal Building is in the northeast quarter of the
southwest quarter of Section 11, Township 9 North, Range 28 East of the Willamette Meridian
(EWM), Benton County, Washington. The site is located approximately one-quarter mile west
of the Columbia River, which flows southward in this vicinity. Groundwater flow direction at the
site is generally toward the east-northeast, and depth to groundwater ranges from 13 to

17 feet below ground surface (bgs).

A 1,000-gallon underground storage tank (UST) that formerly was used to store diesel fuel for an
emergency generator at the Federal Building is present at the site. Reportedly, the UST was
installed during the original building construction. The UST is located at the northwest corner of
the main Federal Building structure (see Figure 2), below an irrigated grassy area that is about

12 feet by 20 feet in size and is surrounded by sidewalks and pavements on three sides and by
the Federal Building on the fourth (south) side.

The UST was closed in place by Roar Tech, Inc., in 1998. The closure involved cleaning the
interior of the UST and filling it with an inert material. Removal of the UST was deemed
impractical because of the many sensitive underground utilities (primarily fiber optic and other
communications cables) in the vicinity of the UST. Furthermore, leakage from the UST was not
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suspected because the UST had passed tightness testing within the past year, and product
inventory records did not indicate loss of product.

However, during a site assessment performed by Shannon & Wilson following UST closure (see
Section 1.2.1), a soil sample collected from approximately 8.5 feet bgs contained diesel range
TPH at a concentration of 2,600 milligrams per kilogram (mg/kg). The Model Toxics Control
Act (MTCA) Method A criterion for diesel range TPH in the soil is 200 mg/kg.

1.2 Previous Investigations

This section describes previous investigations conducted at the Federal Building site and
provides a discussion of the suspected source of volatile organic compounds (VOCs) detected in
groundwater. The VOC results are discussed in this section because they were not considered to
be site-related and were not carried further through the risk assessment. The sampling results
and sampling locations are presented in Table 1 and Figure 3 for soil and in Table 2 and Figure 2
for groundwater, respectively.

1.2.1 Description of Previous Investigations

A subsurface investigation consisting of excavation of and sampling soil from four hand
auger borings in the vicinity of the diesel UST was conducted in July 1998 (Shannon & Wilson,
1998a). Four soil samples were collected at depths ranging from 4 to 8.5 feet below ground
surface (bgs) for laboratory analysis (using Northwest Total Petroleum Hydrocarbon — Diesel,
Extended Range [NWTPH-DX]). The bottom of the UST is located at approximately 8 feet bgs.
Sample depths were selected based on visual observation and olfactory observations of
subsurface soils. Diesel-range organics (DRO) were detected in two of the samples: TP2-8.5
(test pit 2, 8.5 feet bgs) at a concentration of 2,600 mg/kg and TP3-4 at a concentration of
38 mg/kg. Petroleum hydrocarbons in the heavy oil range were also detected in TP2-8.5 at a
concentration of 92 mg/kg, but the laboratory report indicated that diesel range hydrocarbons in
the sample elevated the oil result. Petroleum hydrocarbons were not detected in the other two
soil samples. The sample with the highest petroleum concentration, TP2-8.5, was also analyzed
for extractable petroleum hydrocarbon (EPH) fractions and polycylic aromatic hydrocarbons
(PAHs). The EPH concentration was 1,350 mg/kg. Low levels of three noncarcinogenic
polycylic aromatic hydrocarbons (PAHs) were detected, but no carcinogenic PAHs (cPAHs)

were detected.

V1075-02.rp2.doc/pec/jbb V-1075-02




SHANNON EWILSON, INC.

In September 1998, a boring was drilled.at the UST location, sampled, and completed as
a monitoring well as part of the Preliminary Phase 2 Environmental Site Assessment (Shannon &
Wilson, 1998b). The boring location and soil sampling depths were selected to target the area of
suspected contamination, based on the results of the July 1998 investigation and field screening.
The soil samples from the boring were collected below the bottom elevation of the UST, between
8 and 14 feet bgs. The groundwater sample was collected from this newly installed well (MW-
01), which has a screen depth of 9.5 to 20 feet bgs, bridging the water table. All three soil
samples and the groundwater sample were analyzed for EPH and PAHs. The groundwater
sample and the soil sample with the highest concentration of TPH (based on field screening) was
also analyzed for volatile petroleum hydrocarbons (VPH), benzene, toluene, ethylbenzene, and
xylenes (BTEX), and methyl-t-butyl ether (MTBE) because the age of the diesel release is not
known and fresh or partially weathered diesel can contain lighter fractions than EPH.
Concentrations of VPH + EPH in site soil samples ranged from 340 to 3,100 mg/kg. No BTEX
or cPAHSs were detected in site soils, but low levels of noncarcinogenic PAHs were detected. In
the groundwater sample collected in September 1998, the concentration of VPH +EPH was
4,600 micrograms per liter (ug/L). No BTEX was detected, but low levels of one cPAH

(chrysene) and several noncarcinogenic PAHs were detected.

In December 1998, two additional monitoring wells were installed near the property
boundary (MW-02 and MW-03), and groundwater samples were collected from these new wells
and from the existing MW-01, as part of the Supplemental Phase 2 Environmental Site
Assessment (Shannon &Wilson, 1999). Each groundwater sample was analyzed for EPH, VPH,
PAHs, and VOCs (by EPA Method 8260B). No PAHs, BTEX, or VPH were detected in any of
the groundwater samples. EPH was detected in only one monitoring well (MW-01), at a much
lower concentration (100 pg/L) than was detected in the September 1998 sampling event (4,600
ug/L). Four halogenated organic compounds were also detected in the groundwater samples:
tetrachloroethene (PCE), chloroform, trichloroethene (TCE), and (cis)1,2-dichloroethene
(1,2-DCE). '

In March 1999, the three monitoring wells on site (MW-01, MW-02, and MW-03) were
resampled as part of quarterly groundwater monitoring. Each groundwater sample was analyzed
for EPH, VPH, PAHs, and VOCs. No BTEX or PAHs were detected in any sample. VPH was
detected only slightly above the detection limit (56 pg/L) in the C8-C10 aromatic fraction in
MW-03. VPH was not detected in MW-01 or MW-02. Low levels of EPH (aliphatic fraction)
were detected in MW-01, but no EPH was detected in MW-02 or MW-03. The same four VOCs
detected in the December 1998 sampling round (PCE, TCE, chloroform, and 1,2-DCE) were
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detected in the March 1999 sampling round. Concentrations of (cis)1,2-DCE increased from
4.5 ng/L to 28 pg/L in MW-02, while concentrations of TCE decreased from 130 pg/L to
82 pug/L in MW-03.

1.2.2 Discussion of YOC Results

The VOC results in on-site groundwater are described in Section 1.2.2.1. The potential
on-site and off-site sources of the VOCs are discussed in Section 1.2.2.2. Conclusions about the
source of the VOCs and the implications for the risk assessment are presented in Section 1.2.2.3.

1.2.2.1 VOC Concentrations in On-site Groundwater

Maximum concentrations of two of the four VOCs (PCE and chloroform)
detected in the groundwater samples exceeded MTCA Method B risk-based formula values for
groundwater (see Table 2). PCE was detected in all three monitoring wells in both the December
1998 and the March 1999 sampling rounds. The detected PCE concentrations ranged from 1.9
ug/L to 130 pg/L. The MTCA Method B formula value for PCE (as a carcinogen) is 0.858 pg/L,
and the EPA Maximum Contaminant Level (MCL) is 5 pg/L (EPA, 1996). Chloroform was
detected in two of the wells (MW-01 and MW-03) in both sampling rounds. The detected
chloroform concentrations ranged from 9.9 pg/L to 24 pg/L. The MTCA Method B formula
value for chloroform is 7.17 ug/L. Establishment of actual MTCA Method B cleanup levels
requires consideration of applicable laws, site-specific information, cross-media impacts,
cumulative effects, and other factors in addition to formula risk-based calculations.

The highest concentration of PCE detected was in the sample from MW-03,
located closest to former solvent USTs at the site. However, PCE was also detected in samples
from MW-01 and MW-02. MW-03 is crossgradient of MW-02, and crossgradient as well as
downgradient of MW-01. It is possible that contamination, if any, originating from the location
of the former solvent USTs could impact MW-02, but it is unlikely that it could impact MW-01.

1.2.2.2 Potential Sources of the VOCs in On-site Groundwater

In an attempt to identify the source or sources of solvent constituents that were
detected in groundwater samples from the site, information regarding former solvent USTs at the
site, and potential off-site contaminant sources was reviewed (see Section 3.0 in the
Supplemental Phase 2 Environmental Site Assessment Report [Shannon & Wilson, 1999] for
additional detail).
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Three USTs formerly located to the east of the Federal Building reportedly
contained solvents that were used in the maintenance of printing equipment. These three USTs
were removed in July 1997. A liquid sample collected in 1995 from UST No. 6, the waste
solvent tank, indicated the presence of TCE and acetone at concentrations of 36 pg/L and
22 pg/L, respectively, but no PCE, chloroform, or 1,2,-DCE were detected. No VOCs were
detected in EPA Method 8240 analyses of the four subsurface soil samples that were collected
from below the former solvent USTs during tank excavation. In addition, the UST closure report
for the former solvent tanks, which was prepared by PBS Environmental (see Appendix D of the
Supplemental Phase 2 Environmental Site Assessment Report [Shannon & Wilson, 1999]),
indicated that the USTs and piping appeared to be in very good condition, and that no visual or
olfactory evidence of leakage from the UST system was apparent during closure activities. A
copy of these soil and tank water sampling results is presented in Appendix A.3.

Information used to evaluate potential off-site source(s) of halogenated organic
compounds in the groundwater was obtained from the State of Washington Department of
Ecology (Ecology) and from the City of Richland. New City Cleaners and the City of Richland
Wellsian Way Well Field are included on Ecology’s Hazardous Sites List as locations where
halogenated organic compounds (typically solvents) have been detected in the groundwater.
New City Cleaners at 747 Stevens Drive is located approximately 1,500 feet southwest of the
Federal Building property. The Wellsian Way Well Field, along the west side of Wellsian Way,
is between 3,200 and 6,000 feet southwest of the Federal Building. The locations of the well
field and the dry cleaner are shown on Figure 1. Other potential off-site sources of solvents are

also discussed below.

New City Cleaners: Reportedly, this dry cleaner began using PCE in 1974.
PCE was stored outside in 55-gallon drums until 1975 ‘when vandalism caused a release; after
that, the drums were stored inside the facility. In late 1991, a groundwater assessment was
conducted at a site adjacent to the south side of the dry cleaners’ property. Groundwater samples
collected from wells located along the north side of the property contained PCE and TCE at
maximum concentrations of 1,900 pg/L and 12 pg/L, respectively. In April 1992 when four
USTs (containing Bunker C oil, kerosene, and stoddard solvents) were removed from the dry
cleaner’s site, halogenated organic compounds were detected in soil and groundwater samples
collected during the UST closure site assessment. Maximum concentrations of PCE, TCE, cis-
1,2 DCE, and cis-1,2 dichloroethane (DCA) detected in groundwater were 23,200 ug/L,
982 ng/L, 3 nug/L, and 842 pg/L, respectively. Additional sampling in June 1992 confirmed the
earlier results. In July 1996, Ecology issued an enforcement order to the owners of New City
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Cleaners requiring that a remedial investigation (RI) be performed at the site. The RI was
conducted by EMCON, and the final RI report, dated June 11, 1998, was reviewed by Ecology.
The agency’s review letter dated January 4, 1999, indicated that the owners will be required to
perform additional work to determine if groundwater contamination has migrated off-site,
specifically to the north of the dry cleaner property. The letter also indicated that Ecology is in
the process of preparing an enforcement order requiring the completion of a feasibility study to

support the selection of a cleanup action for the site.

EMCON’s RI report (June 1998) presented the results of four groundwater
sampling events in 1997. One set of groundwater samples was collected in March using a
Geoprobe™. The other three sets of samples were collected from monitoring wells. The report
indicated that the depth to groundwater is approximately 8 to 9 feet bgs, and the flow gradient is
toward the northeast under both high and low groundwater elevation conditions. Maximum
groundwater concentrations of PCE, TCE and cis-1,2 DCE detected in the Geoprobe™ samples
were 4,300 pug/L, 3,500 pg/L and 2,300 pg/L, respectively. Maximum groundwater
concentrations of PCE, TCE, and cis-1,2 DCE detected in the monitoring well samples were

210 pg/L, 7.9 ng/L, and 2.5 pg/L, respectively.

EMCON performed slug tests at two monitoring wells at the site and estimated
the hydraulic conductivity to be 1 x 107 centimeters per second (cm/sec). With an average
horizontal hydraulic gradient of 0.0033 foot per foot, the average horizontal groundwater
velocity was calculated to be 0.3 foot per day. Based on the assumed average velocity, the time
of travel for groundwater between the New City Cleaners site and monitoring wells at the
Federal Building site (a distance of approximately 1,500 feet) is between 15 and 17 years. A
release of PCE from New City Cleaners was documented in 1975 (24 years ago). The presenCe
of organic material in the soil can retard the movement of organic contaminants, such as PCE,
that are dissolved in groundwater. Soils that formed in the arid climate of this region are
typically very low in organic matter, and organic materials are primarily restricted to the upper
0.4 to 0.8 inch of the soil profile (DOE, 1995; Washington Soil Conservation Service, 1971).
Therefore, it is assumed that the soils comprising the upper unconfined aquifer underlying the
downtown Richland area would have a minimal retardation effect on the movement of PCE. If
PCE contamination moved at approximately the same rate as the horizontal movement of
groundwater, PCE-contaminated groundwater originating at the dry cleaner facility could have
reached the Federal Building site by the time of the December 1998 groundwater sampling.
Therefore, the New City Cleaners is a potential source of the halogenated organic solvent
contamination detected at the Federal Building site. The New City Cleaners is also a potential
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source of the solvent contamination detected at another site in the vicinity of the Federal
Building. Chloroform, TCE, and PCE were detected in groundwater samples from monitoring
wells located south of the former city shop facility at 1300 Mansfield Street (see Figure 1). The
former city shop site is located approximately 800 feet northeast of the New City Cleaners site
and approximately 900 feet west-northwest of the Federal Building. Water level measurements
at the former city shop site indicated a northeasterly flow gradient at that location. Therefore, the
forﬁier city shop facility is not a likely source of contaminants to the Federal Building site, but is
‘likely downgradient (e.g., receiving contaminants) from the New City Cleaners site.

Wellsian Way Well Field: ~ Mr. Roger Wright, City of Richland Engineering
Manager, provided information regarding the city’s municipal water supply well field. He
indicated that there are four wells in the system, but they are not being used for to supply water
because of the presence of PCE and TCE contamination. A treatment system has been operating
since 1996 in an effort to decontaminate the aquifer. Mr. Wright indicated that the groundwater
flow gradient in the vicinity of the well field is predominantly from north to south, and that the
most likely source of the contamination is believed to be a former repair shop that operated at the
present location of Budget Rent-A-Car on Wellsian Way near Elliot Street. The suspect site is
located approximately 2,500 feet southwest of the Federal Building property. Therefore, the
Wellsian Way well field is not a likely source of the halogenated organic solvent contamination
detected at the Federal Building site.

Other Potential Off-Site Sources: Historical information obtained from an
undated Kroll Atlas indicates that there have been multiple service stations along Stevens Drive
and Lee Boulevard west, southwest, and south of the Federal Building property. Some of the
facilities are still operating as gasoline stations or automotive repair shops, but others have been
converted to other uses. The map indicated that there were ten service stations in an area from
1,600 feet west, 1,200 to 2,200 feet southwest, and 600 feet south of the site. Another dry
cleaner (Richland Laundry and Dry Cleaners, 1106 Harding Street) that has been in operation for
many years is located about 1,100 feet southwest of the Federal Building. Facilities and
operations such as these that used, stored, or disposed of solvents represent potential sources of
VOCs in the subsurface environment in the vicinity of the Federal Building. Not enough
information is available to determine if these facilities are sources of contaminants at the Federal
Building site.
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1.2.2.3 Conclusions and Implications for the Risk Assessment

The pattern of halogenated organic compounds detected in soil, tank water, and
groundwater samples collected at the site is not consistent with the former, on-site solvent USTs
being the source of halogenated chemicals in groundwater. If the groundwater flow gradient has
been consistently toward the east-northeast, a potential release from the former solvent USTs
would not account for the presence of chloroform and PCE in the sample from MW-01. In
addition, the compounds detected in the liquid sample collected in 1995 from the former waste
solvent UST (acetone and TCE) did not correlate with the results of the monitoring well sample
detections (PCE in all three wells, TCE in one well, and acetone in none). The absence of soil
contamination and good condition of the tanks, as documented in the solvent UST site
assessment report prepared by PBS Environmental (see Appendix D of the Supplemental Phase 2
Environmental Site Assessment Report [Shannon & Wilson, 1999]), is also indicative that the
former solvent USTs are not the likely source of the groundwater contamination.

Acetone is a common laboratory contaminant, so the detection of this compound
in the sample collected from the former solvent UST is not conclusive evidence that acetone was
used in the printing equipment maintenance. However, acetone was not detected in the
laboratory blank. Furthermore, according to an employee in the printing department at the local

newspaper, acetone was commonly used as a de-inking solvent in the past.

The halogenated organic compounds detected in groundwater samples collected at
the Federal Building site are similar to those detected at the New City Cleaners site (i.e., PCE
and its typical breakdown products), with the exception of chloroform. The same group of
organic compounds (including chloroform) has also been detected in wells located upgradient of
the former Richland City Shop facility at 1300 Mansfield Street. Additional potential sources of
solvents are also present in the vicinity. Therefore, it is probable that the VOCs detected at the
Federal Building site are indicative of the presence of contamination that originated from one or

more off-site source(s).

Halogenated VOCs are present in site groundwater at concentrations that would
pose a threat if groundwater was used as a source of drinking water. However, the Federal
Building’s water supply is city water. Ecology has stated that “an exemption from liability exists
for owners and operators of property that overlies a contaminated groundwater plume if the
property is not the source of the contamination and the owners did not contribute to the release of
the contamination.” Because the VOCs detected in the on-site monitoring wells appear to be
from an upgradient source, they were not evaluated further in this risk assessment. However,
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groundwater samples will be collected from the site monitoring wells quarterly to evaluate
whether solvent concentrations are increasing or decreasing over time.

1.3 Scope of Work

The scope of this risk assessment is limited to the evaluation of risks from diesel in the vicinity
of the former diesel UST. The potential for other sources or types of chemicals at the facility
was not evaluated. As described in Section 1.2, halogenated volatiles in groundwater were not
considered in the risk assessment. The methods used in this risk assessment are consistent with
MTCA Method B (including application of Ecology’s Washington State Interim Interpretive and
Policy Statement for Cleanup of Total Petroleum Hydrocarbons [TPH]) (Interim Policy)
(Ecology, 1997; 1998).

1.4  Report Organization

The remainder of this report is organized into the following subsections:

» Section 2 presents the Conceptual Site Model which describes potential pathways of
exposure to site contaminants,

» Section 3 presents the Data Evaluation and Identification of Chemicals of Potential
Concern.

» Section 4 presents the risk assessment, including the exposure assessment, toxicity
assessment, risk characterization, and uncertainty analysis.

» Section S presents the conclusions and recommendations.
» Section 6 describes limitations of the use of this report.

» Section 7 contains the cited references.

» Appendix A contains the analytical data for the site.

» Appendix B contains Important Information About Your Environmental Report.

2.0 CONCEPTUAL SITE MODEL

A complete exposure pathway must exist before any risk to human or ecological receptors is

possible. A conceptual site model (CSM) defines the exposure pathways for a site.
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The components of an exposure pathway include:

Primary contaminant source(s) and release mechanism(s);

Secondary sources;

Mechanisms of contaminant retention in, or transport to, exposure media;
Receptors that may contact contaminants in exposure media; and

Routes of intake of contaminated media by receptors.

¥y Y v v v

If any one of these elements is missing, a given exposure pathway is incomplete.

The Interim Policy directly addresses only two of many possible human exposure pathways:
incidental ingestion of soil and a soil-to-drinking water pathway. It does not directly address
ecological exposure pathways. However, in accordance with MTCA, appropriate policies and
guidance, and professional judgement (Ecology, 1997; 1998), ecological exposure pathways and
additional human exposure pathways do need to be evaluated. Because it is important to
evaluate all reasonable complete and potentially significant human and ecological exposure
pathways, a CSM was developed to describe the components of the primary exposure pathways
at the site. The CSM for this site is presented below and depicted graphically in Figure 4.

2.1  Primary Sources and Release Mechanisms

Based on our scope, the only former primary source at the Federal Building site considered in
this risk assessment is the closed-in-place diesel UST. The tank location is shown on Figure 2.
Diesel was potentially released to the environment as a result of spills or leaks prior to the tank’s
closure. Types of chemicals likely to be associated with a diesel release are lower molecular
weight PAHs and other fuel constituents such as aliphatic (e.g., dodecane) and aromatic (e.g.,
fluorene or naphthalene) hydrocarbons comprised of varying numbers of carbons. Low levels of
more volatile hydrocarbons also may be associated with fresh diesel releases. The age of the

diesel release is not known.

2.2 Secondary Sources

Subsurface soils adjacent to the UST have been impacted by the release of contaminants from
the former UST. Contamination was found at depths between 8.5 and 14 feet (the deepest
sample); however, shallower soil (4 to 7 feet bgs) did not contain concentrations above MTCA
Method A levels (Table 1). Relatively low concentrations of VPH were detected (e.g., those
overlapping with the diesel range) but EPH fractions were predominant in site soils. No BTEX,
MTBE, or higher molecular weight PAHs were detected. This is consistent with site history,
which indicates that diesel was used in the former UST. In addition to serving as an exposure
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medium, soils are a secondary source from which chemicals may potentially be released to other
media such as groundwater.

2.3  Mechanisms of Retention in or Transport to Exposure Media

The mechanisms of retention in or transport of site chemicals are based on the general geology
and hydrogeology of a site and chemical properties of the contaminants. A typical profile of soil
observed during site sampling has about one foot of very dark grayish-brown fine sandy loam
over about one foot of very gravelly loam. Soils below two feet bgs are sandy gravel and
cobbles. Brief discussions of potential transport mechanisms are provided in the following

subsections.

2.3.1 Retention

Soil is a retention medium at the site based on the detection of up to 3,100 mg/kg of
EPH +VPH in site soils. It is also considered a potential secondary source from which chemicals
may migrate to other media. Brief discussions of potential transport mechanisms are provided in

the following subsections.

2.3.2 Particulate Emissions and Volatilization

Particulate emissions to the outdoor air are minimized by the limited size of the source
area, the depth of the source, and the presence of vegetation (grass) over most of the source area.
Because BTEX compounds were not detected and only low levels of aliphatic and aromatic VPH
were detected in site soils, volatilization to outdoor air is unlikely. The detections were primarily
of the heavier VPHs, which generally volatilize more slowly than lighter VPHs. Although slow
volatilization to outdoor air may occur, it is unlikely to be significant given the small size of the

source area and the rapid mixing that would occur.

Based on the soil sampling results, BTEX was not detected, and the majority of the
petroleum detected was in the less volatile extractable range. Therefore, volatilization from soil
to indoor air does not appear to be of concern. Similarly, volatilization of diesel constituents
from groundwater via the vadose zone to indoor air is not of concern. Although some
groundwater contamination may be present beneath the building, only two volatiles were
detected in groundwater. One was C8-C10 aromatics at a concentration of 56 pg/L which is
barely above the detection limit of 50 ug/L. The other, C10-C12 aliphatics, was detected at
88 ug/L in MW-01 during the initial sampling round, but was not detected in two subsequent

sampling rounds.
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2.3.3 Erosion/Runoff

Because the site is generally flat and covered by structures, pavement and vegetation
(grass), erosion, runoff, or overland flow is not expected to be significant. No drainages or
surface water flow pathways were observed at the site. The nearest water body is the Columbia
River, located approximately one-quarter mile east of the site.

2.3.4 Leaching and Groundwater Transport

Infiltrating rainwater or irrigation water may be dissolving chemicals, resulting in their
transfer from soils downward to groundwater. Infiltration over part of the source area is
effectively eliminated by presence of a concrete slab (see Figure 3). Groundwater flow direction
is generally toward the east-northeast based on the relative elevations of the groundwater surface
in the three monitoring wells on site, and depth to groundwater ranges from 13 to 17 feet bgs.
Although chemical concentrations in soil decrease markedly with depth (see Table 1), EPH may
be seasonally in contact with the water table. Chemicals dissolving in groundwater could
potentially be transported downgradient to drinking water wells, if they exist or are ever
installed. However, the source of drinking water for the site and the residents in the area is the
municipal water supply. Although a formal well survey was not conducted, it appears that there
are no drinking water wells downgradient of the site (between the site and the Columbia River)
based on a review of registered well logs furnished by Ecology. Although future well
installation downgradient of the site is unlikely, it can not be ruled out based on available
information. Therefore, it was assumed that chemicals reaching groundwater could be
transported to future wells.

2.3.5 Product

Product was not observed on groundwater, and soil concentrations are below levels likely

to be indicative of product.

2.3.6 Discharge to Surface Water

Once chemicals reach groundwater, they can also potentially be transported to surface
water. Because the site is approximately one-quarter of a mile from the Columbia River, the
likelihood is low that site-related petroleum constituents would reach aquatic receptors at
significant concentrations, especially in light of the relatively low concentrations beneath the
source and in the perimeter wells, and the absence of the more mobile fuel constituents like
BTEX.
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2.3.7 Biotic Uptake

Biotic uptake by terrestrial organisms is unlikely because:

» The extent of the impacted soils is limited and at depth.

» The surface above the source consists of a concrete slab and a small area of regularly
mowed grass which provides low value habitat due to its limited size, the lack of cover,
and the limited diversity of vegetation,

- » The commercial setting of the area lacks suitable habitat for most wildlife species.
> The limited biomagnification potential of most petroleum constituents.

Gardening and agriculture are unlikely to occur on site because of its anticipated continued use
by the Federal Building. Therefore, current and future uptake by human food sources (e.g.,
vegetables or beef) or other biota (plants or animals) is not expected, and foodchain pathways are
incomplete.

2.4  Receptors and Exposure Routes
2.4.1 Human Receptors and Exposure Routes

Current human receptors identified for the site include site workers and trespassers.
Future site use is not expected to change. However, a more conservative hypothetical
residential receptor was evaluated in accordance with MTCA Method B and to reduce the
likeliness that deed restrictions may be required under MTCA. Protection of a hypothetical
resident should ensure protection of the identified receptors. Although there are no current plans
to sell the site, this approach also ensures that future residents would be protected if the site were
to be sold and converted to residential use.

The following exposure routes were determined to be complete and potentially

significant;

» Incidental ingestion of soil.
» Dermal contact with soil.

» Ingestion of groundwater, dermal contact with groundwater, and inhalation of volatiles
released during household water use. This route is currently incomplete on site and
unlikely to become complete in the future because the Federal Building is supplied with
city water. However, it is possible that these routes could become complete for
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downgradient offsite receptors if wells are installed in the future, therefore it was
conservatively assumed to be a complete exposure pathway.

In accordance with MTCA, dermal contact was not evaluated quantitatively.

The following exposure routes are potentially complete, but were considered insignificant

and therefore not evaluated:

>

Inhalation of particulates in outdoor air. This pathway is rarely significant relative to soil
ingestion, and particulate emissions to outdoor air are expected to be minimal as
previously described. For these reasons, this route is unlikely to be significant under
current or expected site conditions.

Inhalation of volatiles in outdoor air. BTEX compounds were not detected, but some
predominantly heavier aliphatic and aromatic VPH constituents (largely overlapping with
the EPH range) were detected. Although this pathway is potentially complete, it is
unlikely to be significant because of the likely slow rate of volatilization, small size of the
source, and likely rapid mixing in outdoor air.

Inhalation of volatiles from groundwater via the vadose zone to indoor air. Only low
levels of two heavier VPH fractions were detected.

The following exposure routes were considered to be incomplete and unlikély to become

complete because no complete transport mechanisms were identified:

Inhalation of volatile chemicals released from soil to indoor air.

Incidental ingestion of and dermal contact with surface water and sediment and ingestion
of fish.

Ingestion of garden produce, domestic animal products, and game.
2.4.2 Ecological Receptors and Intake Routes

The potential for exposure of terrestrial ecological receptors is minimal because of the

small extent of the contamination and its depth. Impacts, if any, on lower trophic level receptors

would be negligible given the small number of organisms likely to be affected. The value of the

habitat above the source area is very limited due to its small size and nature (mowed grass and

concrete). It provides no cover and a very limited diversity of vegetation. The commercial

setting of the general area also affects the type and quality of available nearby habitat (e.g.,

pavement and grass lawns rather than natural vegetation, disturbances, and noise by humans)

which reduces the number and types of terrestrial ecological receptors that may be present at or
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in the vicinity of the site. These factors greatly reduce the possibility of significant terrestrial
wildlife exposure. Therefore, terrestrial receptors were not assessed.

Because the site is approximately one-quarter of a mile from the Columbia River the
likelihood is low that site contaminants would reach aquatic receptors at significant

concentrations; therefore, aquatic receptors were not assessed.

3.0 DATA EVALUATION AND IDENTIFICATION OF
CHEMICALS OF POTENTIAL CONCERN

Before risks associated with the exposure pathways identified for quantification in the CSM were
estimated, the quality and usefulness of the available data were evaluated to select the risk
assessment data set. Then, the chemicals of potential concern (COPCs) to be quantitatively
evaluated in the risk assessment were identified.

3.1  Data Quality and Usefulness for Risk Assessment

The field sampling and laboratory analysis are discussed in Section 1.2. The analytical data are
summarized in Tables 1 and 2 for soil and groundwater, respectively, and presented in detail in
Appendix A. Section A.1 contains the NWTPH-DX data; Section A.2 presents the risk
assessment data set (EPH, VPH, PAHs, BTEX); and Section A.3 presents the VOC data for
groundwater. No data gaps were identified with respect to the types of analyses. Because the
number of samples was limited, particularly with respect to sample depth, there is some
uncertainty as to whether the area of maximum site contamination was sampled. However, the
soil samples analyzed were collected from immediately below the bottom of the former UST and
are likely to be represent maximum contaminant concentrations. Groundwater samples were
collected from underneath the source area (MW-01) as well as downgradient and cross-gradient
of the source area (MW-02 and MW-03).

NWTPH-DX data were not used directly in the risk assessment because VPH and EPH data
provide more specific information for risk assessment purposes. VOC data (other than BTEX)
were not used in the risk assessment because they are not considered to be a site-derived
contaminant. Data for noncarcinogenic PAHs were not used directly in the calculation of risks
for petroleum because these chemicals are already included in the aromatic fraction of EPH.
However, to ensure compliance with regulatory standards for individual chemicals, maximum
site concentrations of individual noncarcinogenic PAHs in soil and groundwater were compared
with MTCA Method B formula values from the Cleanup Levels and Risk Calculations
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(CLARC II) Database (Ecology, 1996b). Concentrations of noncarcinogenic PAHs were several
orders of magnitude lower than MTCA Method B formula values for both soil and groundwater
(See Tables 3 and 4, respectively). Therefore, individual noncarcinogenic PAHs were not
considered further. ‘

A limited data review was performed on the EPH, VPH, and cPAH analyses in several soil and
groundwater samples. Sample data reviewed include one soil sample collected on July 13, 1998
and submitted for EPH and PAH analyses, three soil samples and one water sample collected on
September 9 and September 10, 1998 and submitted for PAH, EPH, VPH analyses, and three
water samples collected on December 9, 1998 and submitted for PAH, EPH, VPH, and VOC
analyses. All data reviewed were considered usable for the risk assessment. All sample hold
times were met. All method blank samples were non-detect for target analytes. All quality
control samples were performed at the required frequency. All surrogate recoveries and
spike/spike duplicate recoveries were within control limits with the following exceptions. Soil
sample TP2-8.5, collected on July 13 and analyzed by the EPH method, had no surrogate
recovery due to the high amount of coeluting compounds present in the sample. Results for this
sample should be considered estimated but still useable for this project. In addition, difficulty
was experienced with surrogate compounds in some of the other samples for all methods. Some
of the samples had surrogate recoveries high and outside the control limits; however, no data
were qualified based on surrogate recoveries. One water sample (MWO03), collected on
December 9, 1998, had surrogate recoveries for EPH analysis low and outside the control limits.
When the sample was reextracted and reanalyzed, the same low surrogate recovery was obtained.
The laboratory attributed this noncompliance to possible matrix interference. All results for the
sample were non-detect; however, the results ‘may be potentially biased low and; therefore,

should be used with caution.

3.2 Identification of Chemicals of Potential Concern

All petroleum chemicals detected by analysis for VPH, EPH, BTEX, MTBE, or cPAHs were
identified as COPCs for the risk assessment, MTBE, BTEX, and six of the seven cPAHs were
not detected in any samples and thus were eliminated as COPCs.

The COPCs include VPH/EPH fractions in soil and groundwater and chrysene in groundwater.

V1075-02.1p2.doc/pec/jbb V-1075-02
16




SHANNON &WILSON, INC.

4.0 HUMAN HEALTH RISK ASSESSMENT
4.1  Exposure Assessment

A typical human health exposure assessment describes the exposure setting, identifies the
exposure pathways, and discusses how exposures were quantified. The exposure setting and
pathways are defined in the CSM (Section 2.0) and are not reiterated here. In summary, a
hypothetical residential scenario was assumed, and the only human exposure pathways that were
determined to be complete and potentially significant were:

Ingestion of soil

Dermal contact with soil

Ingestion of groundwater

Dermal contact with groundwater

Inhalation of volatiles released during household use of groundwater.

Yy v v v Y

Under MTCA, dermal exposure is not quantitatively evaluated. Therefore, dermal exposure to

soil or groundwater was not considered further in the risk assessment.

Soil and groundwater exposures were evaluated separately. Exposure to site soils is discussed in
Section 4.1.1, and exposure to site groundwater is discussed in Section 4.1.2.

4.1.1 Soil Exposure

For noncarcinogens in soil, exposure was quantitatively estimated using exposure point
concentrations (EPCs) and MTCA default residential exposure parameters (Table 5) (Ecology,
1996a) in standard MTCA intake equations (Ecology, 19963).

EPCs were not statistically derived. Rather, the sum of the aliphatic fractions and the
aromatic fractions were calculated for each sample (séé Table 6). In accordance with Ecology’s
Interim Policy (Ecology 1997; 1998), the aliphatic fraction was calculated by summing each of
the detected aliphatic fractions and subtracting the C21-C36 fraction. The aromatic fraction was
calculated by summing all of the detected fractions. For one of the soil samples, RFB-01, both
VPH and EPH were analyzed. Because most of the fractions (e.g., C10-C12) reported by VPH
are also reported by EPH, only the higher of the VPH and EPH fractions that were reported by
both methods were used in calculating the total aliphatic and total aromatic fractions used in the
risk assessment. This was done to avoid “double counting” those fractions that were analyzed by
both methods.
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The sample with the maximum sum (3,060 mg/kg; RFB-02) was then conservatively
used as the basis of the aliphatic and aromatic EPCs (see Tables 6 and 7). This sample (RFB-02)
was also selected because it contained the highest percentage of aromatic hydrocarbons of any of
the samples; 56% aromatic hydrocarbons and 44% aliphatic hydrocarbons (Table 6). The
aromatic and aliphatic EPCs used in the risk assessment were 1,700 mg/kg and 1,360 mg/kg,
respectively (Table 7).

The VPH results for soil were not used quantitatively because all of the VPH fractions
detected, except for the aromatic C8-C10 fraction, were also included in the EPH analysis and
therefore are “double counted.” Also, the concentration of the only VPH fraction (C8-C10
aromatics) that was detected and not “double counted” was very low (36 mg/kg). Although VPH
was analyzed in only one of the four samples (RFB-01), no BTEX was detected in any of the
samples and the VPH fractions detected in RFB-01 were in the diesel range. Therefore, it is
unlikely that VPH is present in site soils at concentrations that would contribute significantly to
the risk.

No cPAHs were detected in soil; therefore carcinogenic exposure and risks were not

calculated in soil.

4.1.2 Groundwater Exposures

EPH/VPH fractions are the only COPCs identified for groundwater. Risks were not
calculated for noncarcinogens in groundwater because total EPH + VPH concentrations in
groundwater samples collected in December 1998 and March 1999 were well below the
regulatory criterion (1,000 pg/L) in all three of the wells (see Table 2). In MW-01, the total EPH
+ VPH concentrations were 100 pg/L and 120 pg/L in December 1998 and March 1999,
respectively. In MW-02, no petroleum constituents were detected in either sampling event. In
MW-03, no petroleum constituents were detected in December 1998, and only 56 pg/L (the
reporting limit was 50 pg/L) was detected in the March 1999 sampling event. In addition, no
BTEX or PAHs were detected in any monitoring well during the either the December 1998 or
March 1999 sampling events.

PAH, EPH, and VPH were, however, detected in a groundwater sample collected from
MW-01 during the September 1998 sampling event (see Table 2). At that time VPH + EPH was
detected at 4,900 png/L, which was greater than the MTCA cleanup level of 1,000 pg/L.
However, the September groundwater sample from MW-01 was collected one day after the well
was drilled and developed, and it is likely that disturbances caused by the drilling and by
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suspended sediment in the sample may have resulted in an elevated EPH + VPH concentration in
the initial sample.

In addition, the September sampling event occurred during the irrigation season, when
the sprinkler system was likely in use. This irrigation system is used during the period from
about April to October each year and was not in use during the December and March sampling
events. A significant quantity of irrigation water may be applied to the area during operation,
based on the fact that several feet of standing water have been observed to accumulate in the

telecommunications vault adjacent to the diesel UST site.

Relatively minor water table fluctuations may mobilize contaminants in a thin smear zone
during periods of high water. The groundwater elevation in MW-01 was 0.28 foot (3.4 inches)
lower in December and 0.11 foot (1.3 inches) lower in March than it was in September 1998.
Based on the detection of EPH in soil at a depth of 12.5 to 14 feet bgs (depth to water table
varies from 11 to 13 feet bgs at this location), it is possible that a “smear zone” exists at the top
of the water table at the location of the closed UST. When the groundwater elevation rises,
petroleum hydrocarbon constituents may be picked up by the groundwater from the soil.

The application of irrigation water at the site may be accelerating the flushing of
petroleum hydrocarbons, by leaching from the vadose zone. Groundwater table fluctuations on
an area-wide basis may also raise the water table, thereby mobilizing chemicals in the smear
zone. Because the September 1998 EPH concentration in groundwater was unacceptable, some
ongoing monitoring is needed to ensure concentrations do not again rise to unacceptable levels
(>1 milligrams per liter [mg/L]).

Although measured groundwater concentrations exist for the site, the soil-to-groundwater
pathway was evaluated using Raoult’s law in order to determine if site soils remain a source of
potential unacceptable concentrations of petroleum constituents into groundwater (Ecology,
1997; 1998). Raoult’s Law states that the equilibrium concentration of a chemical in the
moisture phase (e.g., pore water) is dependent on the mole fraction and the solubility of the
chemical in water. That is, the composition and solubility of the fractions determine pore water
concentrations for chemical mixtures present above the chemical saturation point. For
noncarcinogens, the soil concentrations and molecular weights of each fraction were used to
determine mole fractions. Then, using Raoult’s Law, the mole fraction and solubility were used
to estimate pore water concentrations. Estimated pore water concentrations were then divided by
the default dilution attenuation factor (e.g., 20 for soil in the vadose zone and 1 for soil in the
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saturated zone) to estimate groundwater EPCs for each fraction. Because analytical results for
site soil samples were available for both the vadose zone and the saturated zone, the Raoult’s
Law calculations were performed for both scenarios using maximum soil concentrations in each
zone. For the vadose zone, soil sample RFB-02 (collected at 10 to 11.5 feet bgs) was used in the
calculation, and soil sample RFB-03 (collected at 12.5 to 14 feet bgs) was used for the saturated
zone calculation. The EPCs for each detected fraction in the vadose zone were then summed to
obtain a total EPC of 0.16 mg/L for hydrocarbons in groundwater, which is well below the
MTCA cleanup level of 1 mg/L. The EPCs for each detected fraction in the saturated zone
sample were also summed, and a total EPC of 1.2 mg/L for hydrocarbons in groundwater was
calculated. Because the concentration predicted from vadose zone sample was less than the 1
mg/L MTCA cleanup level for TPH in groundwater (Ecology, 1996a), it is unlikely that soil in
the vadose zone will leach unacceptable concentrations of petroleum constituents into
groundwater. However, since the concentration predicted from the saturated zone sample was
only slightly above the 1 mg/LL MTCA cleanup level, there is some potential for petroleum
constituents in the saturated zone to leach to groundwater beneath the source area at a level that
could pose a threat if a drinking water well was ever installed within the source area. The model

input and results are shown in Tables 8 and 9 for the vadose and saturated zones, respectively.

Chrysene is the only cPAH that was detected in groundwater. Chrysene was detected in
MW-01 during the September 1998 sampling event but was not detected in subsequent sampling
rounds. Because chrysene was the only carcinogenic COPC in groundwater, chrysene intake
was not estimated separately. Rather, risk from groundwater exposure was calculated as the
product of the ratio of the EPC for chrysene to an adjusted MTCA Method B groundwater
formula value for benzo(a)pyrene from the CLARC II database (Ecology, 1996b) and the target
cancer risk of 10 on which the cleanup level was based. The MTCA groundwater formula
value for benzo(a)pyrene was multiplied by a factor of 100 to account for the relative toxicity of
chrysene compared to that of benzo(a)pyrene, using the toxicity equivalency factor (TEF)
approach (Cal EPA, 1994). The adjusted MTCA Method B formula value for chrysene is 1.2
ug/L. The detected chrysene concentration of 0.092 pg/L was used as the EPC in the risk
calculation (Table 10).

4.2  Toxicity Assessment

A toxicity assessment defines the link between exposure and adverse effects. For petroleum
constituents, a combined indicator/surrogate approach was used to assess toxicity in accordance
with Ecology's Interim Policy (Ecology, 1997, 1998), which was adapted from the Total
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Petroleum Hydrocarbon Criteria Working Group (TPHCWG) methodology (TPHCWG, 1997).
For purposes of the risk assessment, indicator chemicals are the individual carcinogenic
compounds within the chemical mixture that comprise petroleum hydrocarbons. Indicator
chemicals used for petroleum under the Interim Policy include benzene and seven cPAHs. No
benzene or cPAHs were detected in soil; chrysene (a cPAH) was the only carcinogen detected in
groundwater. Therefore, only chrysene was evaluated as an indicator compound. Because ratios
to default risk-based cleanup levels (Ecology, 1996b) were used to assess risk from carcinogens,
a separate toxicity assessment was not performed for chrysene. However, the slope factor
(cancer toxicity value) used in developing the default risk-based cleanup levels is shown in
Table 11.

"Surrogate" compounds are chemicals of known toxicity that are used to assess the noncarcino-
genic threat from the entire mass of a wide range of petroleum constituents of unknown toxicity.
Petroleum mixtures are separated into distinct carbon ranges and into aliphatic and aromatic
fractions, and "surrogate" compounds are used to represent the toxicity of each petroleum
fraction. Under the Interim Policy (Ecology, 1997; 1998), available toxicity information is
considered insufficient to allow different surrogates to be used for various equivalent carbon
ranges. Therefore, one surrogate (hexane) is used for the aliphatic VPH + EPH fraction
(excluding the > C21 fraction), and one surrogate (pyrene) is used for the aromatic VPH + EPH
fraction (including alkenes). Quantitative estimates of toxic response developed by the EPA
(1999) (known as reference doses [RfDs]) for hexane and pyrene were used to evaluate potential
noncancer toxicity for the aliphatic and aromatic fractions of VPH + EPH, respectively (EPA,
1999). The chronic RfD is an estimate of lifetime daily exposure for humans (including sensitive
subpopulations) that is likely to be without risk of adverse effect. RfDs are expressed in units of
mg/kg/day. Estimated intakes of COPCs from environmental media (e.g., soil) can be compared
to the RfD. Chronic RfDs were used in the noncancer risk calculations. This risk assessment
uses only oral RfDs because soil ingestion is the only exposure route that was quantified. RfDs

for pyrene and hexane are presented in Table 11.

4.3 Risk Characterization

Risk characterization integrates the results of the exposure and toxicity assessments to estimate
the potential for adverse effects.
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4.3.1 Methodology for Quantifying Risks

Risks are typically characterized separately for noncarcinogenic and carcinogenic
chemicals. For noncarcinogens, toxicologists currently recognize the existence of a threshold of
exposure below which there is virtually no likelihood of adverse health impacts in an exposed
individual. In contrast, any amount of exposure to a carcinogen above background
concentrations is believed to contribute to excess lifetime cancer risk.

The potential for noncarcinogenic effects is evaluated by comparing an exposure level
over a specified period of time with an RfD derived for a similar (e.g., chronic) exposure
duration. The ratio of exposure to toxicity is the hazard quotient (HQ). HQs are calculated by
dividing the chronic daily intake of a COPC in mg/kg/day by the route-specific RfD (mg/kg/day)
(in this case, the oral RfD). Hazard indexes (HIs) are the sum of HQs across multiple chemicals
or pathways. The HI for aliphatic and aromatic fractions is shown in the equation below:

— ]ntakealiphaﬁ“ + Infakearamaﬁcs
RfD alipatics RJD aromatics

HI

An HI less than one indicates that adverse effects should not occur.

Carcinogenic risk for chrysene was calculated using the following formula:

Risk = EPC x TCR
RBCL

Where:
EPC = exposure point concentration (mg/L for water),
RBCL = Risk-Based Cleanup Level (TEF-adjusted MTCA Method B
groundwater formula value in mg/L)
TCR = Target Cancer Risk on which the RBCL is based (1 x 10°®).

Based on MTCA (Ecology, 1996a), excess cancer risks of 1x10°® for each COPC (and
1x10™ across all COPCs) are considered to be acceptable.

4.3.2 Results

Unacceptable carcinogenic risks are not posed by site contaminants under current or
anticipated future conditions. Under a hypothetical future residential scenario, the chemical-
specific cancer risk calculated using the maximum concentration of chrysene in groundwater was
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estimated to be 7.7 x 10 (Table 9). Because chrysene was the only carcinogen detected in
groundwater, the cumulative cancer risk is also 7.7 x 10°®, which is considered to be acceptable.

Noncancer risks for petroleum were not calculated for groundwater because the
maximum EPH +VPH concentrations detected in the December 1998 and March 1999
groundwater sampling events were well below the MTCA Method A cleanup level of 1 mg/L.
Petroleum concentrations in groundwater during the September 1998 sampling event were above
1 mg/L, but the data from this sampling event do not appear to be representative of site
conditions. It is likely that this result is biased because the monitoring well was newly
constructed, so suspended sediments may have been present in the sample.

The noncancer risk or HQ for the soil ingestion pathway using the maximum detected
concentration was estimated to be 0.71 for aromatic VPH + EPH fractions and 0.28 for aliphatic
VPH + EPH fractions; the cumulative HI is 0.99 (Table 5). Thus, noncarcinogenic risks were

below levels of concern (HI less than 1).

Although VPH + EPH in soil appears to pose no risk at this site, a risk-based cleanup
level (RBCL) was calculated as follows:

EPC xTHI
EHI

RBCL =

Where
RBCL =Risk-Based Cleanup Level (mg/kg)
EPC = Exposure Point Concentration (mg/kg)
THI = Acceptable Target Hazard Index = 1 (Ecology, 1996a)
EHI = Estimated Hazard Index (0.99)

The acceptable target HI across chemicals under MTCA is 1 (Ecology, 1996a).
Therefore, the sum of the EPCs for aliphatic and aromatic VPH + EPH was divided by the HI
across both aliphatic and aromatic hydrocarbons (0.99), resulting in a final RBCL for VPH +
EPH of 3,086 mg/kg. The method used is valid for a 56:44 apportionment of aromatic and
aliphatic hydrocarbons. This cleanup level will be protective as long as the VPH + EPH is
comprised of 56 percent aromatics or less. It is unlikely that the percentage of aromatics in VPH
+ EPH would substantially exceed 56% given that this is above the range of aromatic
percentages typical for fresh diesel fuel and that this was the highest measured percentage of
aromatics in site samples (see Table 6). The RBCL for EPH can also be calculated
independently of concentration using the assumed apportionment of aromatic and aliphatic
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hydrocarbons (56:44) and the known relationship of the toxicity data for each fraction. The
derivation of this calculation is shown below:

EPC aliphatic = F aliphatic x C VPH + EPH 5 EPC aromatic — F aromatic X C VPH + EPH

Therefore,

N IR IR
HI = Fahphanc * CVPH+EPH * A'?W + Faromatic x CVPH+EPH x KB‘W — (C X Hy ) X (Faliphazic +Fammaty )
R fD R fD VPH +EPH BW RID atiphaite RID yromatic
aliphatic aronatic

If this equation is rearranged to solve for a concentration of Cyprgpu that corresponds to
a target HI of 1 (e.g., to solve for a cleanup level), then

c 3 THI x 8%/, - 1 x 1% 0002 _
VPH | EPH = T 7 0367 4 044/ = 3,086 mg/kg
RID g 0.06 0.03

aromatic
aromatic

Where:
HQaiiphatic = Hazard quotient for aliphatic hydrocarbons
HQaromatic = Hazard quotient for aromatic hydrocarbons
EPCaliphatic = Exposure point concentration of aliphatic hydrocarbons
EPCaromatic = Exposure point concentration of aromatic hydrocarbons -
BW = Body weight = 16 kg (child)
IR = Soil Ingestion Rate = 0.0002 kg/day (200 mg/day x 1x10°° kg/mg)
RID atiphatic = Oral reference dose for aliphatic hydrocarbons (hexane surrogate)
RFD aromatic = Oral reference dose for aromatic hydrocarbons (pyrene surrogate)
Cvpr+eru = Concentration of VPH and EPH (solving for combined VPH + EPH

cleanup level)

Fatiphatic = Fraction of Cypu+epu comprised of aliphatic hydrocarbons (0.44
assumed)

Faromatic = Fraction of Cyppsgpn comprised of aromatic hydrocarbons (0.56
assumed)

THI = Acceptable Target Hazard Index = 1

Some historical site data was analyzed by NWTPH-DX. Because the NWTPH-DX
concentration (2,600 mg/kg) was higher than the sum of the VPH and EPH concentrations (1,350
mg/kg) in the sample analyzed by both methods (TP2), a cleanup level based on VPH + EPH
concentrations should be conservative for NWTPH-DX (e.g., the equivalent VPH + EPH
concentrations is roughly one-half as the measured NWTPH-DX concentration. The highest
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NWTPH-DX concentration detected was 2,600 mg/kg, which is below the VPH + EPH RBCL of
3,086 mg/kg. Because the RBCL was calculated excluding the C21-C36 aliphatic fraction (per
Ecology, 1997; 1998: see Section 4.1.1), this RBCL should only be compared to VPH + EPH
results that also exclude this aliphatic fraction. Hence, the maximum detected VPH + EPH
concentration (excluding the C21 to C36 aliphatic fraction) is 3,060 mg/kg, which is below the
RBCL of 3,086 mg/kg.

4.4  Uncertainty Analysis

Because uncertainty is inherent in every stage of the risk assessment process, risk assessments
generally use a number of very conservative assumptions in an effort to err on the side of the
protection of human health. A detailed uncertainty analysis is beyond the scope of this
assessment. However, some of the common uncertainties associated with each step in a risk

assessment are summarized below.

4.4.1 Data Collection and Evaluation

Sources of uncertainty may be associated with the assumptions and procedures used
during site sampling, laboratory analysis, or data evaluation. For example, regardless of the
number of samples collected and types of analyses conducted, some uncertainty will always
remain about the nature, magnitude, and extent of contamination. The full extent of contam-
ination was not determined, but the sample locations were selected to represent areas where
contamination was most likely to occur. Within the physical restraints that affected sampling, an
attempt was made to collect samples in the areas likely to be the most contaminated. The risk
assessment samples analyzed for petroleum fractions were for the samples with the highest
NWTPH-DX concentrations. Field and laboratory procedures allow for the potential
introduction of artifacts to samples and the potential for data quality to be impacted. Generally,
uncertainties associated with data collection and evaluation were minimized but could result in

over- or underestimation of risk.

4.4.2 Exposure Assessment

Use of the maximum aromatic/aliphatic apportionment of VPH + EPH to represent the
apportionment site-wide may have overestimated the actual aromatic/aliphatic apportionment.
The maximum values (56:44 aromatic: aliphatic) are conservative relative to reported literature

values for fresh and weathered diesel fuel.
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The exposure assumptions used in this risk assessment are conservative, in accordance
with MTCA, and most likely resulted in an overestimate of actual risk. The residential default
parameters under MTCA do not reflect actual behavior expected at the site, which is likely to
remain a commercial property. Use of these parameters overestimates risk. However, the
dermal pathway is not evaluated under MTCA, which may underestimate risks.

Use of simple soil to groundwater models tends to overestimate (but can underestimate)
actual concentrations in groundwater. Measured groundwater concentrations are generally more
useful if contaminant migration to groundwater has already occurred.

4.4.3 Toxicity Assessment

The use of toxicity data from "surrogate" chemicals for the petroleum risk assessment
contributed uncertainty to the toxicity assessment. Because the toxicity of these compounds may
be greater than or less than that of their surrogates, the risks estimated using these surrogates
may have been under- or overestimated. However, because the most conservative available
toxicity factors for aliphatic and aromatic compounds were used (hexane and pyrene, respec-
tively), it is likely that risk was overestimated.

4.4.4 Risk Characterization

The uncertainties in each component of the risk assessment process are compounded in
the overall calculation of final risk estimates. Thus, quantitative risk estimates presented are
very likely to be substantial overestimates because of the conservative assumptions used in
assessing exposure and toxicity. In particular, use of residential exposure assumptions where a
future exposure is expected to remain commercial, and application of Ecology's very
conservative approach to assessing the toxicity of petroleum fractions likely resulted in an
overestimate of risks.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the human health risk assessment indicate an estimated cancer risk of 7.7 x 108
(acceptable risk) and an estimated HI of 0.99 (no noncancer threat). from exposure to site soils.
Because all measured groundwater concentrations on site were below the MTCA cleanup level
of 1 mg/L (with the exception of the September 1998 results for MW-01, which may not be
representative of site conditions), no current or future human health risks are expected from

exposure to groundwater. However, to verify that the September 1998 result is not
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representative and because the soil-to-groundwater modeling results for soil in the saturated zone
indicate that concentrations of VPH + EPH in groundwater could reach 1.2 mg/L (essential at or
just above the MTCA cleanup level), it is recommended that groundwater samples be collected
from the site monitoring wells quarterly through September 1999. If the ongoing quarterly
monitoring results from MW-01 instead suggest that irrigation may be impacting the transfer of
petroleum products to the groundwater, an approach to reducing this effect would be to hard-
surface (pave) the area over the closed UST and discontinue irrigation.

Although the halogenated VOCs in groundwater were not evaluated in this risk assessment and
do not appear to be site-related, they are present on site at concentrations that would present an
unacceptable risk if a drinking water well were installed. The source appears to be from an
upgradient site. Under Ecology policy, “an exemption for liability exists for owners and
operators of property that overlies a contaminated groundwater plume if the property is not the
source of the contamination and the owners did not contribute to the release of the
contamination.” Until the source is identified and adequately addressed by the appropriate party,
site groundwater should not be used. Because the current water supply for the Federal Building
is city water and there are no anticipated land use changes, installation of an onsite drinking

water supply well is very unlikely.

If, after a period of quarterly monitoring, EPH + VPH concentrations in groundwater rise to
greater to 1 mg/L beneath the closed in place diesel UST, but remain below that level in the
downgradient perimeter well, an alternative point of compliance for groundwater at the

downgradient perimeter wells MW-02 may be appropriate for several reasons:

» There is no current use of onsite groundwater.
» There is no anticipated use of site groundwater.
»  City water is the source of water for the Federal Building.

»  Site groundwater is not currently suitable for use because of the halogenated VOC
contamination that appears to be migrating to the site from an upgradient source.

» Therefore, remediation of site soil or groundwater for diesel constituents would not make
the site groundwater usable. Further, natural attenuation will likely decrease
concentrations in groundwater compared to current levels before upgradient solvent
issues are addressed (if they are).

» Remediation is impracticable and would not reduce any current or reasonable likely

future risks. The presence of multiple fiber optic and telecommunication cables in the
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area of the UST and gravel and cobble subsurface soil place practical constraints on
remedial options.

» Diesel constituents are not present at unacceptable levels in the downgradlent perimeter
well.

6.0 LIMITATIONS AND CLOSURE

The scope of our risk assessment was limited to diesel constituents associated with a single
closed-in-place diesel UST. The potential for other source areas to be present elsewhere on the
property was not evaluated. Halogenated volatiles in groundwater were not evaluated because
their source is unrelated to the closed-in-place diesel UST. The data presented in this report are
based on limited testing at the site and should be considered representative at the time of our
observation. Some information was obtained from reports prepared by others; this information
was not independently verified but was assumed to be accurate. Shannon & Wilson, Inc.,
performed this work within its best judgement and scope limitations to adequately describe
conditions at the diesel UST area. Changes in the conditions of the property could occur over
time from both natural processes and human activities. In addition, changes in governmental
codes, regulations, policies, or law could occur. Because of these changes beyond our control,
our observations and recommendations applicable to this facility may need to be revised wholly
or in part.

This report was prepared for the exclusive use of Abide International, General Services
Administration, and their representatives and in no way guarantees that an agency or its staff will
reach the same conclusions as Shannon & Wilson, Inc. We have prepared Appendix B,
“Important Information About Your Environmental Report” to assist you and others in
understanding the use and limitations of our reports.

SHANNON & WILSON, INC.
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TABLE 1
RESULTS OF SOIL ANALYTICAL TESTING
Soil, mg/kg (sample depth, feet bgs) -
9/9/98.: 7/13/98
Parameter RFB-01 | RFB-02: |- RFB-03 TP1 TP2 TP3 TP4

(8-9.5) | (10-11.5) | (12.5-14) 4.5) (8.5 (€)) )]
PAHs NT NT NT
Naphthalene <0.072 <0.036 <0.035 <0.036
2-Methylnaphthalene 1.0 0.15 0.062 0.79
Acenaphthylene <0.072 <0.036 <0.035 <0.036
Acenaphthene <0.072 <0.036 <0.035 <0.036
Fluorene <0.072 <0.036 <0.035 <0.036
Phenanthrene <0.072 <0.036 <0.035 <0.036
Anthracene 1.9 1.6 0.18 1.1
Fluoranthene 0.1 0.064 <0.035 <0.036
Pyrene 0.4 0.24 0.056 0.19
Benzo(a)anthracene <0.072 <0.036 <0.035 <0.036
Chrysene <0.072 <0.036 <0.035 <0.036
Benzo(b)fluoranthene <0.072 <0.036 <0.035 <0.036
Benzo(k)fluoranthene <0.072 <0.036 <0.035 <0.036
Benzo(a)pyrene <0.072 <0.036 <0.035 <0.036
Indeno(1,2,3-cd)pyrene <0.072 <0.036 <0.035 <0.036
Dibenzo(a,h)pyrene <0.072 <0.036 <0.035 <0.036
Benzo(g,h,i)pyrene <0.072 <0.036 <0.035 <0.036

<0.072 <0.036 <0.035 <0.036
EPH NT NT NT
Aliphatic Fractions
C10-C12 230 230 7.3 99
C12-C16 700 660 85 420
C16-C18 290 270 47 200
C18-C21 250 200 35 140
C21-C28 98 90 17 56
C28-C36 <10 <10 <10 <54
Total Aliphatic 1,600 1,400 190 910
Aromatic Fractions
Cl10-C12 92 140 <5.2 26
Cl12-Cl6 460 650 44 110
C16-C18 330 430 41 140
C18-C21 320 410 40 74
C21-C28 75 96 16 84
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TABLE 1 (cont.)

SHANNON &WILSON, INC.
RESULTS OF SOIL ANALYTICAL TESTING

Soil, mg/kg (sample depth, feet bgs)
9/9/98 7/13/98
Parameter RFB-01 | RFB-02 | RFB-03 TP1 TP2 TP3 TP4
. (8-9.5) -1 (10-11.5) | (12:5:19) 4.5) 8.5) @) @)

C28-C36 <5.4 7.8 8.5 <5.4

Total Aromatic 1,300 1,700 150 440

VPH NT NT NT NT NT NT

Aliphatic Fractions

C5-Co <5.0

C6-C8 <5.0

C8-C10 <5.0

C10-C12 250

Total Aliphatic 250

Aromatic Fractions

C8-C10 36

Cl10-C12 190

C12-Cl13 210

Total Aromatic 440

Target Analytes:

Methyl t-butyl ether <0.50

Benzene <0.50

Toluene <0.50

Ethylbenzene <0.50

Xylenes <0.50

TPH NT NT

Diesel Range 300 <29 2,600 38 <27

Heavy Oil Range <52 <58 92 <53 <54
Notes:
bgs = below ground surface
EPH = extractable petroleum hydrocarbons
mg/kg = milligrams per kilogram
NT = not tested
PAH = polycyclic aromatic hydrocarbons |
TP = test pit ‘
TPH = total petroleum hydrocarbons (
VPH = volatile petroleum hydrocarbons |
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TABLE 2
RESULTS OF ANALYTICAL TESTING OF GROUNDWATER SAMPLES, pg/L

SHANNON &WILSON, INC.

Naphthalene 0.19 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
2-Methylnaphthalene 14 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Acenaphthylene 0.11 <0.050 [ <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Acenaphthene 0.41 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Fluorene 1 <0.050 | <0.050 | <0.050 | <0.050 | <0.050] <0.050
Phenanthrene 34 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Anthracene <0.050 <0.050 | <0.050 <0.050 <0.050 | <0.050 <0.050
Fluoranthene <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Pyrene 0.13 <0.050 | <0.050 | <0.050 | <0.050 | <0.050 | <0.050
Benzo(a)anthracene <0.050 | <0.050 [ <0.050 | <0.050 | <0.025 | <0.025 ) <0.025
Chrysene 0.092 <0.050 | <0.050 <0.050 <0.025 | <0.025 <0.025
Benzo(b)fluoranthene <0.050 | <0.050 | <0.050 | <0.050 | <0.025 | <0.025| <0.025
Benzo(k)fluoranthene <0.050 | <0.050 | <0.050 | <0.050 | <0.025 | <0.025| <0.025
Benzo(a)pyrene <0.050 <0.050 | <0.050 <0.050 <0.025 | <0.025 <0.025
Indeno(1,2,3-cd)pyrene <0.050 | <0.050 | <0.050 | <0.050 | <0.025 | <0.025 | <0.025
Dibenzo(a,h)anthracene <0.050 | <0.050 | <0.050 | <0.050 | <0.025 | <0.025| <0.025
Benzo(g,h,i)perylene <0.050 | <0.050 | <0.050 | <0.050 | <0.025 | <0.025 <0.025
EPH
Aliphatic Fractions
C10-C12 310 <50 <50 <50 <50 <50 <50
C12-Cl6 1,200 100 <50 <50 64 <50 <50
C16-C18 520 <50 <50 <50 <50 <50 <50
C18-C21 400 <50 <50 <50 <50 <50 <50
C21-C28 220 <50 <50 <50 56 <50 <50
C28-C36 <200 <50 <50 <50 <50 <50 <50
Total Aliphatic 2,900 100 120
Aromatic Fractions
C10-C12 140 <50 <50 <50 <50 <50 <50
Cl12-Cl6 640 <50 <50 <50 <50 <50 <50
C16-C18 430 <50 <50 <50 <50 <50 <50
C18-C21 360 <50 <50 <50 <50 <50 <50
C21-C28 90 <50 <50 <50 <50 <50 <50
C28-C36 <150 <50 <50 <50 <50 <50 <50
Total Aromatic 1,700
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TABLE 2 (cont.)

SHANNON &WILSON, INC.

RESULTS OF ANALYTICAL TESTING OF GROUNDWATER SAMPLES, pg/L

VPH
Aliphatic Fractions
Cs5-Cé6 <50 <50 <50 <50 <50 <50 <50
C6-C8 <50 <50 <50 <50 <50 <50 <50
C8-C10 <50 <50 <50 <50 <50 <50 <50
C10-C12 88 <50 <50 <50 <50 <50 <50
Total Aliphatic 88
Aromatic Fractions
C8-C10 <50 <50 <50 <50 <50 <50 56
C10-C12 81 <50 <50 <50 <50 <50 <50
Ci2-C13 130 <50 <50 <50 <50 <50 <50
Total Aromatic 210 56
Target Analytes:
Methyl t-butylether <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Benzene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50
Toluene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Ethylbenzene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Xylenes <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Volatiles (EPA 8260B) NT
Cis 1,2-Dichloroethene <1.0 45 <1.0 <1.0 28 <1.0
Chloroform 24 <1.0 9.9 23 <1.0 13
Trichloroethene <1.0 3.1 <1.0 <1.0 1.9 <1.0
Tetrachloroethene 3.9 22 130 1.9 28 82
Other Volatiles ND ND ND ND ND ND

Notes:

EPA = Environmental Protection Agency

EPH = extractable petroleum hydrocarbons

pug/l. = micrograms per liter

MW = monitoring well

NT = not tested

PAHs = polycyclic aromatic hydrocarbons

TPH = total petroleum hydrocarbons

VPH = volatile petroleum hydrocarbons
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TABLE 3
COMPARISON OF CONCENTRATIONS OF INDIVIDUAL DETECTED
NONCARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBONS
IN SOIL WITH MTCA METHOD B FORMULA VALUES

Anthracene 1 24,000 7.92E-05 480 3.96E-03

Fluoranthene 1.9 3,200 3.13E-05 64 1.56E-03

2-Methylnaphthalene 0.1 3,200 (c) 3.13E-04 32(c) 3.13E-02

Pyrene 0.4 2,400 1.67E-05 48 8.33E-03

Total Hazard Index (a) 0.00044 0.045
Notes:

(a) Product of the sum of the ratios and the target hazard quotient of one on which the MTCA Method B
RBCLs are based.

(b) Ecology, 1996b, soil-to-groundwater value is based on the “100 times” rule.

(c) Value for naphthalene used as a surrogate.

GW = groundwater
mg/kg = milligrams per kilogram
Max, = maximum concentration

MTCA = Washington State Model Toxics Control Act
PAHs = polycyclic aromatic hydrocarbons
RBCL = Risk-Based Cleanup Level (default MTCA Method B Formula Values)
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TABLE 4
COMPARISON OF CONCENTRATIONS OF INDIVIDUAL
NONCARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBONS
IN GROUNDWATER WITH MTCA METHOD B FORMULA VALUES

SHANNON &WILSON, INC.

Acenaphthylene 0.11 NA NE
Acenaphthene 0.41 960 4.27E-04
Fluorene 1 640 1.56E-03
2-Methylnaphthalene 1.4 320 (b) 4.34E-03
Naphthalene 0.19 320 5.94E-04
Pyrene 0.13 480 2.71E-04
Total Hazard Index (a) 0.0072
Notes:

(a) Product of the sum of the ratios and the target hazard quotient of one on which the MTCA Method B RBCLs

are based.

(b) Value for naphthalene used as a surrogate.

GW = groundwater

ug/kg = micrograms per kilogram

Max. = maximum concentration

Washington State Model Toxics Control Act
polycyclic aromatic hydrocarbons

MTCA
PAHs

RBCL = Risk-Based Cleanup Level (default MTCA Method B Formula Values)

TABLE 5
DEFAULT RESIDENTIAL EXPOSURE PARAMETERS FOR SOIL INGESTION

Ingestion Rate 0.0002 kg/day MTCA—Child
Frequency of Contact 365 days/year MTCA—Child
Exposure Duration 6 years MTCA—Child
Body Weight 16 kg MTCA—Child
Noncarcinogenic Averaging Time 2,190 days MTCA—ED x 365 days/year

Notes:

Ecology = Washington State Department of Ecology

ED = exposure duration
kg/day = kilograms per day

MTCA = Model Toxics Control Act (Ecology, 1996a)

V1075-02.rp2.doc/pec/jbb

35

V-1075-02




SHANNON &WILSON, INC.

TABLE 6
SOIL APPORTIONMENT RESULTS

RFB-01 1,411°° 1,490 ° 2,901 48.6 51.4

RFB-02 1,700 1,360 3,060 56 44

RFB-03 150 174 324 46.3 53.7

TP2 434 859 1293 33.6 66.4
Notes:

a- Aliphatic fraction adjusted by subtracting the C21-C36 fraction (Ecology 1997;1998).

b- Includes the VPH aromatic C8-C10 fraction.

c- Includes the higher of the VPH and EPH fractions where the same fraction was analyzed by both methods.
EPH = extractable petroleum hydrocarbons

mg/kg = milligrams per kilogram

RFB = Richland Federal Building

TP = test pit

VPH = volatile petroleum hydrocarbons

TABLE 7
INTAKE AND ESTIMATED RISKS FOR A HYPOTHETICAL RESIDENT
EXPOSED TO NONCARCINOGENS VIA INCIDENTAL INGESTION OF
PETROLEUM HYDROCARBONS IN SOIL (SURROGATE APPROACH)

Aromatic VPH+EPH 1,700 2.13E-02 0.03 7.08E-01 Pyrene
Aliphatic VPH+EPH 1,360 1.70E-02 0.06 2.83E-01 Hexane
Hazard Index 0.99

Notes:

EPC = exposure point concentration

EPH = extractable petroleum hydrocarbons

HQ = hazard quotient .

mg/kg = milligrams per kilogram

mg/kg/day = milligrams per kilogram per day
RID = reference dose
VPH = volatile petroleum hydrocarbons
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TABLE 8
ESTIMATED PETROLEUM HYDROCARBON CONCENTRATIONS LEACHING TO
GROUNDWATER FROM SOIL IN THE VADOSE ZONE (RAOULT’S LAW METHOD)

SHANMON WILSON, INC.

Aliphatic Hydrocarbons
EC>10-12 230 160 1.4 0.09 2.6E-02 2.2E-03 20 1.1E-04
EC>12-16 660 200 3.3 0.20 5.9E-04 1.2E-04 20 5.8E-06
EC > 16-21 470 270 1.7 0.10 1.0E-06 1.0E-07 20 5.2E-09
Aromatic

Hydrocarbons
EC>10-12 140 130 11 0.06 2.5E+01 1.6E+00 20 8.0E-02
EC>12-16 650 150 4.3 0.26 5.8E+00 1.5E+00 20 7.5E-02
EC>16-21 840 190 44 0.26 5.1E-01 1.3E-01 20 6.7E-03
EC>21-35 104 240 0.4 0.03 6.6E-03 1.7E-04 20 8.5E-06
Total Aliphatic and Aromatic 16.7 1.00 0.16
Hydrocarbons
Notes:
(a) Petroleum fractions not detected are not shown.
(b) Based on sample RFB-02.
(c) The source of the molecular weights and solubilities is the Interim Policy (Ecology, 1997) unless otherwise stated.
EC = equivalent carbon number
EPC = gxposure point concentration
g/mg = grams per milligram
mg/kg = milligrams per kilogram
mg/L = milligrams per liter
mmol/kg = millimoles per kilogram
V1075-02.1p2.doc/pec/jbb V-1075-02
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SHANNON &WILSON, INC,

TABLE 9
ESTIMATED PETROLEUM HYDROCARBON CONCENTRATIONS LEACHING TO
GROUNDWATER FROM SOIL IN THE SATURATED ZONE (RAOULT’S LAW METHOD)

Aliphatic Hydrocarbons

EC>10-12 7.3 160 0.05 0.03 2.6E-02 44E-04 1 7.4E-04
EC>12-16 85 200 0.4 0.27 5.9E-04 1.6E-04 1 1.6E-04
EC>16-21 82 270 0.3 0.19 1.0E-06 1.9E-07 1 1.9E-07
Aromatic Hydrocarbons

EC>12-16 44 150 0.3 0.18 5.8E+00 1.1E+00 1 1.1E+00
EC > 16-21 81 190 0.4 0.27 5.1E-01 1.4E-01 1 1.4E-01
EC>21-35 24.5 240 0.1 0.06 6.6E-03 4.2E-04 1 4.2E-04
Total Aliphatic and Aromatic 1.6 1.00 1.20
Hydrocarbons

Notes:

(a) Petroleum fractions not detected are not shown.

(b) Based on sample RFB-03.

(c) The source of the molecular weights and solubilities is the Interim Policy (Ecology, 1997) unless otherwise stated.
EC = equivalent carbon number

EPC = gxposure point concentration
g/mg = grams per milligram

mg/kg = milligrams per kilogram
mg/L = milligrams per liter

mmol/kg = millimoles per kilogram

TABLE 10
CANCER RISK ESTIMATES FOR CARCINOGENS IN A HYPOTHETICAL
FUTURE DRINKING WATER WELL

Chrysene 0.092 1.2 0.0767
Cancer Risk (b) 7.7E-08
Notes:
(a) MTCA B value adjusted using the toxicity equivalency factor (TEF) approach (Cal EPA,
1994).

(b) Calculated by multiplying the ratio of exceedance by the target cancer risk of 1E-06.
EPA = U.S. Environmental Protection Agency

pg/l. = micrograms per liter

MTCA = Model Toxics Control Act

V1075-02.rp2.doc/pec/jbb V-1075-02
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SHANNON &EWILSON, INC.,

TABLE 11
TOXICITY FACTORS FOR CHEMICALS OF POTENTIAL CONCERN

Chrysene 0.073 (a) NA

Pyrene (b) NA 0.03 (a)

Hexane (¢) NA 0.06 (a)
Notes:

a From Integrated Risk Information System (IRIS) (EPA, 1999), adjusted using the toxicity
equivalency factor (TEF) approach (Cal EPA, 1994).

b Represents aromatic fraction of VPH + EPH (Ecology, 1997).

¢ Represents aliphatic fraction of VPH + EPH (Ecology, 1997).

Ecology = Washington State Department of Ecology

EPA = .S. Environmental Protection Agency
EPH = extractable petroleum hydrocarbons
NA = ot applicable
VPH = yolatile petroleum hydrocarbons
V1075-02.1p2.doc/pec/jbb V-1075-02
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SHANNON &WILSON, INC.,

APPENDIX A

ANALYTICAL DATA
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SHANNON &WILSON, INC.

APPENDIX A
ANALYTICAL DATA
TABLE OF CONTENTS
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ATTACHMENTS
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Al NWTPH-DX DATA
A2 RISK ASSESSMENT DATA SET
A3 VOLATILE ORGANIC COMPOUND (VOC) DATA
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BTEX
EC
EPH
ng/kg
mg/kg
MTBE
NWTPH-DX
PAHs
TPH
voC
VPH
WDOE

V1075-02.AppA-rp2.doc/pec/jbb

SHANNON &WILSON, INC.

ABBREVIATIONS AND ACRONYMS

benzene, toluene, ethylbenzene, and xylenes
equivalent carbon number

extractable petroleum hydrocarbons
micrograms per kilogram

milligrams per kilogram

methyl tertiary butyl ether

Northwest Total Petroleum Hydrocarbon as Diesel, extended range

polycyclic aromatic hydrocarbons
total petroleum hydrocarbons
volatile organic compound

volatile petroleum hydrocarbons
Washington Department of Ecology

ii

V-1075-02




SHANNON &WILSON, INC.,

APPENDIX A

ANALYTICAL DATA

This appendix provides the laboratory analytical data from the field investigation. Section A.1
contains the laboratory data sheets for soil samples analyzed by Northwest Total Petroleum
Hydrocarbons-Diesel (NWTPH-DX). Section A.2 contains the risk assessment data set,
including both soil and groundwater data analyzed for benzene, toluene, ethylbenzene, xylenes
(BTEX), methyl tertiary butyl ether (MTBE), polycyclic aromatic hydrocarbons (PAHs),
fractions of volatile petroleum hydrocarbons (VPH), and fractions of extractable petroleum
hydrocarbons (EPH). Section A.3 contains the volatile organic compound (VOC) data for soil

and groundwater.

V1075-02. AppA-rp2.doc/pec/jbb V-1075-02




SHANNON &WiL.SON, INC.

SECTION A.1

NWTPH-DX DATA

V-1075-02




L OnSite | ‘
Environmental Inc.

Analytical Testing and Mobile Laboratory Services

July 15, 1998

Donna Parkes e
Shannon & Wilson, Inc,

303 Wellsian Way

Richland, WA 99352

Re: Analytical Data for Project V-1075-01
Laboratory Reference No. 9807-064

Dear Donna:

Enclosed are the analytical results and associated quality control data for samples submitted on
July 14, 1998.

The standard policy of OnSite Environmental Inc., is to store your samples for 30 days from the
date of receipt. If you require longer storage, please contact the laboratory.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning the data, or need additional information, please feel free to call me.

Sincerely,

David Baumeister
Project Chemist

Enclosures

20 1998

14924 NE 31st Circle « Redmond, WA 98052 - (425) 883-3881 « Fax (425) 885-4603
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Date of Report: July 15, 1998
Samples Submitted: July 14, 1998

Lab Traveler: 07-064
Project; V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Client ID:
Lab ID:

Diesel Fuel:

PQL:

Heavy Oit:
PQL:

Surrogate Recovery:

o-Terphenyl

Flags:

NWTPH-Dx

7-14-98
7-14-98

Soil
mg/Kg (ppm)

TP14.5
07-064-01

ND
29

ND
58

83%

TP2-8.5
07-064-02

2600
27

92
54

F.P

TP3-4
07-064-03

38
27

ND
53

86%




Date of Report: July 15, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064 .
Project: V-1075-01

NWTPH-Dx
Date Extracted: 7-14-98
Date Analyzed: 7-14-98
Matrix: Soil
Units: mg/Kg (ppm)
Client ID: TP4-7
Lab ID: 07-064-04
Diesel Fuel; ND
PQL: 27
Heavy Oil; ND
PQL: 54

Surrogate Recovery:
o-Terphenyl 88%

'Flags:




Date of Report: July 15, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064 :
Project: V-1075-01

NWTPH-Dx
METHOD BLANK QUALITY CONTROL
Date Extracted: 7-14-98
Date Analyzed: : 7-14-98
Matrix: Soil
Units: mg/Kg (ppm)
Lab ID: MB0714S1
Diesel Fuet: ND
PQL: 25
Heavy Oil: ND
PQL: 50

Surrogate Recovery:
o-Terphenyl 88%

Flags:




- Bant

Date of Report: July 15, 1998
Samples Submitted: July 14, 1998 -

Lab Traveler: 07-064
Project: V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Diesel Fuel C12-C24:

PQL.:

RPD:

Surrogate Recovery:
o-Terphenyl

Flags:

NWTPH-Dx
DUPLICATE QUALITY CONTROL
7-13-98
7-13-98
Soil
mg/Kg (ppm)
07-062-04 07-062-04 DUP
ND ND
25 25
N/A
80% 92%




.

Date of Report; July 15, 1998
Samples Submitted: July 14, 1998

Lab Traveler; 07-064
Project: V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Spike Level:

Lab ID;

Diesel Fuel C12-C24:

PQL.:

Percent Recovery:
RPD:

Surrogate Recovery:
o-Terphenyl

Flags:

NWTPH-Dx

SB/SBD QUALITY CONTROL

7-13-98
7-13-98

Sail
mg/Kg (ppm)

100 ppm

SBO713S51

79.9

25

80
3.6

104%

SB0713S1 DUP

771

25

77

105%




Date of Report: July 15, 1998
Samples Submitted: July 14, 1998 -

Lab Traveler; 07-064
Project: V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Diesel Fuel;

PQL.:

RPD:

Surrogate Recovery:
o-Terphenyl

Flags:

NWTPH-Dx
DUPLICATE QUALITY CONTROL
7-14-98
7-14-98
Soil

mg/Kg (ppm)

07-064-03 07-064-03 DUP
35.6 43.4
25 25
20
86% 93%




-

Date of Report: July 15, 1998
Samnles Submitted: July 14, 1998
Lab Traveler: 07-064

Project: V-1075-01

Date Analyzed: 7-14-98

Client ID

TP1-4.5
TP2-8.5
TP3-4

TP4-7

% MOISTURE
Lab ID

07-064-01
07-064-02
07-064-03

07-064-04

% Moisture

14

8.0

6.0

8.0




. OnSite
Environmental Inc.

DATA QUALIFIERS AND ABBREVIATIONS
A - Due to high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery
data.
B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation limit.

D - Data from 1.____ dilution.

E - The value reported exceeds the quantitation range, and is an estimate.

F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds.
G - Insufficient sample quantity for duplicate analysis.

J - The value reported was below the practical quantitation limit. The value is an estimate.

K - Sample duplicate RPD is outside control limits due to sample inhomogeniety. The sample was re-
extracted and re-analyzed with similar results.

L - Quantitated from C7-C34 as diesel fuel #2.
M - Predominantly range hydrocarbons present in the sample.

N - Hydrocarbons in the gasoline range (C7-toluene) are present in the sample which are elevating the
diesel result.

O - Hydrocarbons in the heavy oil range (>C24) are present in the sample which are elevating the diesel
result.

P - Hydrocarbons in the diesel range (C12-C24) are present in the sample which are elevating the oil result.
Q - The RPD of the results between the two columns is greater than 25,

R - Hydrocarbons outside the defined gasoline range are present in the sample and are elevating the
_gasoline result.

S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T - The sample chromatogram is not similar to a typical

U - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.
Y - Acid Cleaned. |

Z- Integerences were present which prevented the quantitation of the analyte below the detection limit
reported.

ND - Not Detected
MRL - Method Reporting Limit
PQL - Practical Quantitation
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SHANNON &WILSON, INC.

SECTION A.2

RISK ASSESSMENT DATA SET

V-1075-02




Environmental Inc.

Analytical Testing and Mobile Laboratory Services

August 6, 1998

Donna Parkes
Shannon & Wilson, Inc.
303 Wellsian Way
Richland, WA 99352

Re: Analytical Data for Project V-1075-01
Laboratory Reference No. 9807-064
Dear Donna;

Enclosed are the analytical results and associated quality control data for samples submitted on
July 14, 1998,

The standard policy of OnSite Environmental Inc., is to store your samples for 30 days from the
date of receipt. If you require longer storage, please contact the laboratory. ’

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning the data, or need additional information, please feel free to call me.

Sincerely,

David Baumeistér
Project Chemist

| RE@EEWE
AUG 10 1938

PR L dainbd

Enclosures

14924 NE 31st Circle » Redmond, WA 98052 « (425) 883-3881 + Fax (425) 885-4603




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064

Project: V-1075-01

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 07-24-98

Date Analyzed: 07-28-98

Matrix; Soil

Units: mg/Kg (ppm)

Lab ID: 07-064-02
Client ID: TP2-8.5

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18;
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12;
Aromatic C12-C16:
Aromatic C16-C18;
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:
Total Aromatic;

Surrogate Recovery:
o-Terphenyl

Flags:

99
420
200
140

56
ND
910

26
110
140
74
84
ND
440

PQL
5.4
5.4
5.4
5.4
5.4
5.4

5.4
54
5.4
5.4
54
5.4

Control Limits
50%-150%




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064

Project: V-1075-01

EXTRACTABLE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

Date Extracted: 07-24-98
Date Analyzed: 07-28-98
Matrix: Soail
Units: mg/Kg (ppm)
Lab ID: MB0724S1

- PQL
Aliphatic C10-C12: ND 5.0
Aliphatic C12-C16: ND 5.0
Aliphatic C16-C18: ND 5.0
Aliphatic C18-C21: ND 5.0
Aliphatic C21-C28: ND 5.0
Aliphatic C28-C36: ND 5.0
Total Aliphatic; NA
Aromatic C10-C12; ND . 5.0
Aromatic C12-C16: ND 5.0
Aromatic C16-C18; ND 5.0
Aromatic C18-C21: ND ' 5.0
Aromatic C21-C28: ND 5.0
Aromatic C28-C36: ND 5.0
Total Aromatic: NA
Surrogate Recovery: 4 Control Limits
o-Terphenyl 116% 50%-150%

Flags:




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998

Lab Traveler: 07-064

Project; V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12;
Aromatic C12-C16;
Aromatic C16-C18;
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36;
Total Aromatic:

Surrogate Recovery:
o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS

DUPLICATE QUALITY CONTROL

07-24-98
7-28&31-98

Soil
mg/Kg (ppm)

07-139-01

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

122%

07-139-01 DUP

ND
ND
"ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

122%

PQL
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0

5.0 -

5.0
5.0

RPD
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A’
N/A
N/A
N/A
N/A




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064 '
Project; V-1075-01

EXTRACTABLE PETROLEUM HYDROCARBONS
SB/SBD QUALITY CONTROL

Date Extracted: 07-24-98
Date Analyzed: 7-28&8-3-98
Matrix; Soil
Units: mg/Kg (ppm)
Spike Level; 100 ppm
Lab ID: SB0724S1

SB Percent Recovery  ©  SBD.
Aliphatic C10-C12: 3.14 3.1 3.1
Aliphatic C12-C16: 11.8 12 11.8
Aliphatic C16-C18: 9.94 9.9 9.88
Aliphatic C18-C21: 7.45 7.5 7.35
Aliphatic C21-C28: ND NA ND
Aliphatic C28-C36: ND NA ND
Total Aliphatic: 32.3
Aromatic C10-C12: 5.34 53 4.97
Aromatic C12-C16: 5.41 5.4 5.84
Aromatic C16-C18: 6.9 6.9 . 7.94
Aromatic C18-C21: 4.03 4.0 4.73
Aromatic C21-C28: 3.18 3.2 4.01
Aromatic C28-C36: ND NA 2,73
Total Aromatic: 24.9
Total Spike: 57%

Surrogate Recovery:
o-Terphenyl ' 108%

Flags:

Percent Recovery PQL RPE§
25 0.9~

3.1
12
9.9
7.4
NA
NA
32.3

5.0
5.8
7.9
4.7
4.0
NA
27.5

60%

113%

2.5
2.5
2.5
25
2.5

2.5
2.5
2.5
2.5
2.5
2.5

r\ir‘K
NA
1.4
W
NA1




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998
Lab Traveler: 07-064

Project; V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]flucranthene
Benzo[Kk]fluoranthene
Benzo[a]pyrene
Indeno|1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate :

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C

07-24-98
07-29-98

Sail
mg/kg (ppm)

07-064-2
TP2-8.5

Results  Flags

ND
0.79
ND
ND
ND
ND
1.1
ND
0.19
ND
ND
ND
ND
ND
ND
ND
ND

Percent Flags
Recovery

129 *
89
77

* - Surrogate recovery outside control limits.

PQL

0.036
0.036
0.036
0.036
0.036
0.036
-0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036

Control
Limits

23-120
30-115
18 - 137




Date of Report: August 6, 1998
Samples Submitted: July 14, 1998

Lab Traveler: 07-064
Project: V-1075-01

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzo[blfluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzolg,h,i]perylene

Surrogate :

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C
METHOD BLANK QUALITY CONTROL

07-24-98
07-29-98

Soil
mg/kg (ppm)

MB072451

Results  Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

57
69
92

Flags

| PQL

0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

. 0.033

0.033
0.033
0.033
0.033
0.033
0.033
0.033

Control
Limits

23-120
30-115
18- 137




Date of Report: August 6, 1998

Samples Submitted: July 14, 1998

Lab Traveler; 07-064
Project: V-1075-01

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound:

Phenol

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

PAH’s by EPA 8270C
MS/MSD QUALITY CONTROL

07-20-98
07-23-98

Solil

mg/kg(ppm)

07-083-8 MSD

Spike
Amount

3.30
3.30
1.65
1.65
1.65
3.30
1.65
1.65
3.30
3.30
1.65

Ms

2.00
1.92
0.83

115

1.06
2.56
1.33
1.27
2.27
4.22
1.71

Percent

Recovery .

60
58
51
70
64
77
79
77
69
71
89

MSD

1.962
1.88
0.81
1.12
1.05
2.53
1.46
1.25
2.32
4.72

©1.83

"Percent
Recovery

59
57
49
68
64
77
87
75
70
86
96

RPD

1.7
2.3
3.1
3.2
0.57
1.1
9.4
1.6
1.8
19
7.4




[\ onsite
Environmental inc.

DATA QUALIFIERS AND ABBREVIATIONS

A - Due to high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery
data.

B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation limit.

D - Data from 1;____ dilution.

E - The value reported exceeds the quantitation range, and is an estimate.

F '- Surrogate recovery data is not available due to the high concentration of coeluting targét compounds.
G - Insufficient sample quantity for duplicate analysis. |

J - The value reported was below the practical quantitation Iim‘it. The vglue is an estimate.

" K- Sample duplicate RPD is outside control limits due to sample inhomogeniety. The sample was re-
extracted and re-analyzed with similar resuits. .

L - Quantitated from C7-C34 as diesel fuel #2.
M - Predominantly range hydrocarbons present in the sample.

N - Hydrocarbons in the gasoline range (C7-toluene) are present in the sample which are elevating thé
diesel result. :

O - Hydrocarbons in the heavy oil range (>C24) are present in the sample which are elevéting the diesel
result.

P - Hydrocarbons in the diesel range (C12-C24) are present in the sample which are elevating the oil result.

Q - The RPD of the results between the two columns is greater than 25,

R - Hydrocarbons outside the defined gasoline range are present in the sample; NWTPH-Dx recommended.

S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T~ The sample chromatogram is not similar to a typical

U - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.
Y - Acid Cleaned. |

Z - Interferences were present which prevented the quantitation of the analyte below the detection limit
reported.

ND - Not Detected
MRL - Method Reporting Limit
PQL - Practical Quantitation
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L OnSite
Environmental Inc.

Analytical Testing and Mobile Laboratory Services

September 22, 1998

Donna Parkes

Shannon & Wilson, Inc.

400 N 34th Street, Suite 100
Seattle, WA 98103

Re: Analytical Data for Project V-1075-02
Laboratory Reference No. 9809-056
Dear Donna:

Enclosed are the analytical results and associated quality control data for samples submitted on
September 11, 1998.

The standard policy of OnSite Environmental Inc., is to store your samples for 30 days from the
date of receipt. If you require longer storage, please contact the laboratory.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning the data, or need additional information, please feel free to call me.

Sincerely,

At

David Baumeister Lr
Project Chemist

Enclosures

14924 NE 31st Circle + Redmond, WA 98052 » (425) 883-3881 + Fax (425) 885-4603




Date of Report: September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab 1D:
Client |D:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzola]anthracene
Chrysene
Benzolb]fluoranthene
Benzofk]fluoranthene
Benzol[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzojg,h,i]perylene

Surrogate :

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

* Qutside control limit

PAH’s by EPA 8270C

9-11-98
9-14-98

Soil

mg/kg (ppm)

09-056-01
RFB-01-SL

Results

ND
1.0
ND
ND
ND
ND
1.9
0.1
0.4
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

98
138
99

Flags

Flags

*

PQL

0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072
0.072

Control
Limits

23-120
30-115
18-137




Date of Report: September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzola]anthracene
Chrysene
Benzo[b]fluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate :

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

* Qutside control limit

PAH’s by EPA 8270C

9-11-98
9-14-98

Soil
mg/kg (ppm)

09-056-02
RFB-02-SL

Results  Fiags

ND
0.15

ND

ND

ND

ND

16
0.064
0.24

ND

ND

ND

ND

ND

ND

ND

. ND

Percent Flags
Recovery

92
145 *
91

PQL

0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.036

Control
Limits

23-120
30-115
18 - 137




Date of Report: September 22, 1998

Samples Submitted; .September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID;
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Filuoranthene

Pyrene
Benzo[alanthracene
Chrysene
Benzo[b]fluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz{a,h]anthracene
Benzo[g,h,i]perylene

Surrogate :

Nitrocbenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C

9-11-98
9-14-98

Soil
mg/kg (ppm)

09-056-03
RFB-03-SL

Resuilts  Flags

ND
0.062
ND
ND
ND
ND
0.18
ND
0.056
ND
ND
ND
ND
ND
ND
ND
ND

Percent Flags
Recovery

61
81
98

PQL

0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.035

Control
Limits

23 -120
30-115
18 - 137




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
BenzolK]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzol[g,h,i]perylene

Surrogate :

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C
METHOD BLANK QUALITY CONTROL

9-11-98
9-14-98

Soil
mg/kg (ppm)

MB0911S1

Results  Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

56
70
97

Flags

PQL

0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Control
Limits

23-120
30-115
18 - 137




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound:

Phenol

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

PAH’s by EPA 8270C
MS/MSD QUALITY CONTROL

9-04-98
9-09-98

Soil
mg/Kg (ppm)

02101SMSD

Spike Percent
Amount MS Recovery

3.30 2.74 83
3.30 2.64 80
1.65 1.22 74
1.65 1.63 93
1.65 1.63 93
3.30 3.58 108
1.65 2.00 102
1.65 1.48 89
3.30 3.04 92
3.30 2.84 86
1.65 - 343 92

MSD

3.19
3.03
1.41
1.70
1.65
3.79
2.17
1.63
3.38
3.31

3.81

Percent
Recovery

97
92
85
103
100
115
113
99
102
100
115

RPD

15
14
14
10
7.4
5.8
0.6
10
10
15
22




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler; 09-056

Project: V-1075-02

PAH’s by SIM
Date Extracted: 9-17-98
Date Analyzed: 9-21-98
Matrix: Water
Units: ug/L (ppb)
Lab ID: 09-056-04
Client ID: RFB-06-GW
Compound: Results  Flags
Naphthalene 0.19
2-Methylnaphthalene 1.4
Acenaphthylene 0.11
Acenathphene 0.41
Fluorene 1
Phenanthrene 3.4
Anthracene ND
Fluoranthene ND
Pyrene 0.13
Benzo[a]anthracene ND
Chrysene 0.092
Benzo[b]fluoranthene ND
Benzo[k]fluoranthene ND
Benzo[a]pyrene ND
tndeno[1,2,3-cd]pyrene ND
Dibenz[a,h]anthracene ND

Benzolg,h,i]perylene ND

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050




Date of Report: September 22, 1998
Samples Submitted: . September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed;

Matrix:
Units:

Lab ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fluorene
Pentachloropehenol
Phenanthrene
Anthracene
Fluoranthene
Benzo[a]anthracene
Chrysene
Benzolb]fluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene

Indeno[1,2,3-cd]pyrene

Dibenz[a,hlanthracene
Benzo[g,h,i]perylene

PAH’s by SIM
METHOD BLANK QUALITY CONTROL

9-17-98
9-21-98

Water
ug/L (ppb)

MB0917W1

Results  Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050




Date of Report: September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID;
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzola]anthracene
Chrysene
Benzo[b]fluoranthene
Benzofk]fluoranthene
Benzofa]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,hjanthracene
Benzo{g,h,i]perylene

Surrogate

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270

9-17-98
9-18-98

Water
ug/L (ppb)

09-056-04
RFB-06-GW

Results

ND
16
ND
ND
ND
2.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
. ND

Percent
Recovery

66
74
78

Flags

PQL

[ U G G G G (T (T G QT G G QT G G G Q|
[eNeoloNoNeoNoNoBoNoNoNoNoNeoNoNelNolNo]

Control
Limits

35-114
43-116
33 -144




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project; V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID;

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzofb]fiucranthene
Benzo(k]fluoranthene
Benzola]pyrene

Indeno[1,2,3-cd]pyrene

Dibenz[a,hjanthracene
Benzolg,h,ilperylene

Surrogate

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270
METHOD BLANK QUALITY CONTROL

9-17-98
9-18-98

Water
ug/L (ppb)

MBO0917W1

Results Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

"~ ND
ND
ND
ND

Percent
Recovery

74
86
84

PQL

B ™. \UURE. VUL . WU, W, WPV, NI W W WL W W, QI G
feReRoRoRoRoReRoReReReReReRoReRe R

Control
Limits

35-114
43 -116
33 -144

10




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project; V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID;

Compound:

Phenol

2-Chlorophenol
1,4-Dichiorobenzene
N-Nitroso-di-n-propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene
2,4-Dinitrotoluene
4-Nitrophenol
Pentachlorophenol
Pyrene

PAH’s by EPA 8270

SB/SBD QUALITY CONTROL

9-17-98

9-17-98

Water

ug/L (ppb)

SB0915WH1

Spike Percent
Amount SB Recovery

100 25.0 25
100 71.9 72
50 36.7 71
50 37.2 74
50 37.0 74
100 83.9 84
50 43.5 87
50 49.2 98
100 32.0 32
100 89.6 90
50 53.6 107

** Compound recovery outside control limits.

SBD

28.1
78.4
413
41.8
43.9
101
50.2
57.7
38.6
102
61.0

Percent
Recovery

28

78

83

84

88

101
100
115
39

102
122

11

*%

RPD

12
8.6
15
12
17
18
14
16
19
13
13




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056

Project: V-1075-02

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 9-15-98
Date Analyzed: 9-17&18-98
Matrix: Soil
Units: mg/Kg (ppm)
Lab ID: 09-056-01
Client ID: RFB-01-SL

PQL
Aliphatic C10-C12; 230 5.4
Aliphatic C12-C16: 700 54
Aliphatic C16-C18: 290 54
Aliphatic C18-C21: 250 5.4
Aliphatic C21-C28: 98 54
Aliphatic C28-C36: ND . 10
Total Aliphatic: 1600
Aromatic C10-C12: 92 5.4
Aromatic C12-C16: 460 5.4
Aromatic C16-C18: 330 5.4
Aromatic C18-C21; 320 5.4
Aromatic C21-C28: 75 5.4
Aromatic C28-C36: ND 5.4
Total Aromatic: - 1300
Surrogate Recovery: Control Limits
o-Terphenyl 118% 50%-150%

Flags:

12




Date of Report: September 22, 1998
Samples Submitted; September 11, 1998

Lab Traveler: 09-056
Project; V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab iD;
Client ID:

Aliphatic C10-C12:
Aliphatic C12-C16:

Aliphatic C16-C18:
Aliphatic C18-C21:

Aliphatic C21-C28:

Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12:
Aromatic C12-C16:
Aromatic C16-C18;
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:

Total Aromatic:

Surrogate Recovery:

o-Terphenyl

Flags:

9-15-98
9-17&18-98

Soil
mg/Kg (ppm)

09-056-02
RFB-02-SL

230
660
270
200
90
ND
1400

140
650
430
410

96
7.8
1700

168%

EXTRACTABLE PETROLEUM HYDROCARBONS

PQL
52
52
52
52
52
10

52
52
52
5.2
52
5.2

Control Limits
50%-150%

13




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056

Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

< Aromatic C10-C12:
Aromatic C12-C16:
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:
Total Aromatic:

- Surrogate Recovery:
o-Terphenyl

Flags:

9-15-98
9-23-98

Sail
mg/Kg (ppm)

09-056-03
RFB-03-SL

7.3
85
47
35
17
ND
190

ND
44
41
40
16
8.5
150

113%

EXTRACTABLE PETROLEUM HYDROCARBONS

PQL
5.2
5.2
5.2
52
5.2

10

52
52
52
5.2
52
52

Control Limits
50%-150%

14




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056
Project: V-1075-02

EXTRACTABLE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

Date Extracted: 9-15-98
Date Analyzed: 9-18-98
Matrix; Soil
Units: mg/Kg (ppm)
Lab ID: MB091581

PQL
Aliphatic C10-C12; ND 5.0
Aliphatic C12-C186: ND 5.0
Aliphatic C16-C18: ND 5.0
Aliphatic C18-C21: ND 5.0
Aliphatic C21-C28: ND 5.0
Aliphatic C28-C36: ND 10
Total Aliphatic; NA
Aromatic C10-C12; ND 5.0
Aromatic C12-C16: ND 5.0
Aromatic C16-C18: ND 5.0
Aromatic C18-C21: ND 5.0
Aromatic C21-C28: ND 5.0
Aromatic C28-C36: ND 5.0
Total Aromatic: NA
Surrogate Recovery: Control Limits
o-Terphenyl 107% 50%-150%

Flags:

15




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056

Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Aliphatic C10-C12:
Aliphatic C12-C186:
Aliphatic C16-C18:
Aliphatic C18-C21:;
Aliphatic C21-C28:
Aliphatic C28-C36:

Aromatic C10-C12:
Aromatic C12-C16:
Aromatic C16-C18;
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:

Surrogate Recovery:

o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS

DUPLICATE QUALITY CONTROL

9-15-98
9-22&23-98

Sail
mg/Kg (ppm)

09-056-03

7.3
85
47
35
17
ND

ND
44
41

40
16
8.5

113%

09-066-03 DUP

7.4
90
51

44
20
8.7

ND
42
39
37
14
11

Control Limits
113%

PQL
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

16

RPD
1.4
5.7
8.2
23
16
N/A

N/A
4.7
5.0
7.8
13
26




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056

Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Spike level:

Lab ID:

Aliphatic C10-C12;
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12;
Aromatic C12-C16:
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:
Total Aromatic:

Surrogate Recovery:
o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS
SB/SBD QUALITY CONTROL

9-15-98
9-22-98

Soil
mg/Kg (ppm)

100 ppm

SB0915S1

ND
17.8
11.9
11.5
5.88
6.96
54.0

ND
10.0
8.96
9.73

ND
9.59
38.3

74%

SB0915S1 DUP

Percent Recovery

N/A ND
18 17.9
12 11.8
12 11.4
5.56

7 6.47

53.1

N/A ND
10 9.92
9 8.72

10 9.50
N/A ND
10 7.50
35.6

74%

17

Percent Recovery PQL RPD

N/A
18
12
11

N/A
10

10
N/A

Control Limits
50%-150%

5.0
5.0
5.0
5.0
5.0
5.0

50
5.0
5.0
5.0
5.0
5.0

N/A
0.56
0.84
0.87
5.5
7.2

N/A

0.80
2.7

2.4

N/A
24




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:

Total Aliphatic:

Aromatic C10-C12:
Aromatic C12-C16:
Aromatic C16-C18;
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C386:

Total Aromatic:

Surrogate Recovery:

o-Terphenyl

Flags:

9-17-98
9-18-98

Water
mg/L (ppm)

09-056-04
RFB-06-GW

0.31
1.2
0.52
0.40
0.22
ND
2.9

0.14
0.64
0.43
0.36
0.09
ND
1.7

2%

EXTRACTABLE PETROLEUM HYDROCARBONS

PQL
0.05
0.05
0.056
0.05
- 0.05
0.20

0.05
0.05
0.05
0.05
0.056
0.16

Control Limits
50%-150%

18




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
. Lab Traveler: 09-056

Project: V-1075-02

EXTRACTABLE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

Date Extracted: 9-17-98
Date Analyzed: 9-18-98
Matrix: Water
Units: mg/L (ppm)
Lab ID: MB0O917W2

PQL
Aliphatic C10-C12; ND 0.05
Aliphatic C12-C16: ND 0.05
Aliphatic C16-C18: ND 0.05
Aliphatic C18-C21: ND 0.056
Aliphafic C21-C28: ND 0.05
Aliphatic C28-C36: ND 0.05
Total Aliphatic: NA 0.20
Aromatic C10-C12: ND 0.05
Aromatic C12-C16: ND 0.05
Aromatic C16-C18: ND 0.056
Aromatic C18-C21: ND 0.05
Aromatic C21-C28: ND 0.056
Aromatic C28-C36: ND 0.05
Total Aromatic: NA 0.16
Surrogate Recovery: Control Limits
o-Terphenyl 86% 50%-150%

Flags: G

19




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler; 09-056

Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Spike Level

Lab ID;

Aliphatic C10-C12:
Aliphatic C12-C16:;
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12:
Aromatic C12-C16:
Aromatic C16-C18:

Aromatic C21-C28:
Aromatic C28-C36:

Total Aromatic:

Surrogate Recovery:

o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS
SB/SBD QUALITY CONTROL

9-17-98
9-18-98

Water
mg/L (ppm)

1.00 ppm

SB0917W1

SB
ND
0.169
0.120
0.114
0.0782
0.177
0.658

ND
0.121
0.113
0.108

ND

0.0538
0.396

87%

Percent Recovery
N/A
17
12
11

18

N/A
12
11
11

N/A

SB0917W2 DUP

SBD
ND
0.156
0.105
0.104
0.0829
0.175
0.623

ND
0.120
0.109
0.105

ND

ND
0.334

70%

20

Percent Recovery PQL RPD

N/A
16
10
10

8.0
18

N/A
12
11
10

5.0

N/A

0.05
0.05
0.05
0.05
0.05
0.05

0.05
0.056
0.05
0.05
0.05
0.05

N/A
7.9
13
9.0
9.0
1.1

N/A
0.83
3.6
2.8
N/A
N/A




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler. 09-056

Project: V-1075-02

VOLATILE PETROLEUM HYDROCARBONS

Date Extracted: 9-16-98
Date Analyzed: 9-16-98
Matrix: Soll
Units: mg/Kg (ppm)
Lab ID: 09-056-1
Client ID: RFB-01-SL
VPH: Results PQL
Aliphatic C5-C6 ND 5.0
Aliphatic C6-C8 ND 5.0
Aliphatic C8-C10 ND 5.0
Aliphatic C10-C12 250 5.0
Total Aliphatic: 250
Aromatic C8-C10 36 5.0
Aromatic C10-C12 190 5.0
Aromatic C12-C13 210 5.0
Total Aromatic: 440
Target Analytes:
Methy! t-butylether ND 0.50
Benzene ND *,-0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m, p-Xylene ND 0.50
o -Xylene ND 0.50
Surrogate: ' Percent Recovery Control Limits
Fluorobenzene 70%-130%
Flags: S

Result

VPH 690




Date of Report: September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

VPH:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

o -Xylene

Surrogate:
Fluorobenzene

VOLATILE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

9-16-98
9-16-98

Soil
mg/Kg (ppm)

MB091651

Results
ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

120

PQL
5.0
5.0
5.0
5.0

5.0
5.0
5.0

0.50
0.50
0.50
0.50
0.50
0.50

Control Limits
70%-130%

22




Date of Report; September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

VOLATILE PETROLEUM HYDROCARBONS
DUPLICATE QUALITY CONTROL

Date Extracted: 9-16-98

Date Analyzed: 9-17-98
Matrix: Soil

Units: mg/Kg (ppm)
Lab ID; 09-080-03
VPH: Results
Aliphatic C5-C6 ND
Aliphatic C6-C8 ND
Aliphatic C8-C10 ND
Aliphatic C10-C12 ND
Aromatic C8-C10 ND
Aromatic C10-C12 ND
Aromatic C12-C13 ND
Target Analytes:

Methyl t-butylether ND
Benzene ND
Toluene ND
Ethylbenzene ND
m, p - Xylene ND

0 -Xylene ND
Surrogate: Percent Recovery
Fluorobenzene 110

Duplicate

Resuilts
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

Percent Recovery
110

23

PQL
5.0
5.0
5.0
5.0
5.0
5.0
5.0

0.50
0.50
0.50
0.50
0.50
0.50

Control Limits
70%-130%

RPD
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA




Date of Report: September 22, 1998
Samples Submitted: . September 11, 1998
Lab Traveler: 09-056

Project; V-1075-02

VOLATILE PETROLEUM HYDROCARBONS
MS/MSD QUALITY CONTROL

24

Date Extracted: 9-16-98
Date Analyzed. 9-16-98
Matrix; Soil
Units: mg/Kg (ppm)
Spike Level: 1.00 ppm
Lab ID: SB0916S1

SB Percent Recovery SBD Percent Recovery PQL RPD
Benzene: 0.933 93 0.935 94 0.50 0.22
Toluene: 0.977 98 0.998 100 0.50 2.2
Ethylbenzene: 1.01 101 1.02 102 0.50 1.0
m, p - Xylene: 1.01 101 1.03 103 0.50 2.0
o -Xylene: 0.979 98 0.986 99 0.50 0.80
Surrogate: Control Limits
Fluorobenzene 96 96 70%-130%




Date of Report: September 22, 1998

Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID;

VPH;:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

o -Xylene

Surrogate:
Fluorobenzene

Flags:

VPH

VOLATILE PETROLEUM HYDROCARBONS

9-16-98
9-16-98

Water
ug/L (ppb)

09-056-04
RFB-06-GW

Results

Percent Recovery

Result

ND
ND
ND
88
88

ND
81
130
210

ND
ND
ND
ND
ND
ND

79

298

PQL
50
50
50
50

50
50
50

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

25




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056

Project: V-1075-02

VOLATILE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

Date Extracted: 9-16-98

Date Analyzed: 9-16-98

Matrix: Water

Units: ug/L (ppb)

Lab ID: MBO916W1

VPH: Results PQL
Aliphatic C5-C6 ND 50
Aliphatic C6-C8 ND 50
Aliphatic C8-C10 ND 50
Aliphatic C10-C12 ND 50
Total Aliphatic: NA

Aromatic C8-C10 ND 50
Aromatic C10-C12 ND 50
Aromatic C12-C13 ND 50
Total Aromatic: NA

Target Analytes:

Methyl t-butylether ND 5.0
Benzene ND 5.0
Toluene ND 5.0
Ethylbenzene ND 5.0
m, p - Xylene ND 5.0
o -Xylene ND 5.0
Surrogate: Percent Recovery Control Limits

Fluorobenzene 79 70%-130%
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Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler; 09-056

Project; V-1075-02

VOLATILE PETROLEUM HYDROCARBONS
DUPLICATE QUALITY CONTROL

Date Extracted: 9-16-98

Date Analyzed: 9-16-98

Matrix: Water

Units: ug/L (ppb)

Lab ID: 09-056-04 Duplicate
VPH: Results Results
Aliphatic C5-C6 ND ND
Aliphatic C6-C8 ND ND
Aliphatic C8-C10 ND ND
Aliphatic C10-C12 ND ND
Aromatic C8-C10 ND ND
Aromatic C10-C12 80.8 75.8
Aromatic C12-C13 130 128
Target Analytes:

Methyl t-butylether ND . ND
Benzene ND . ND
Toluene ND ‘ ND
Ethylbenzene ND ND
m, p - Xylene ND ND

0 -Xylene ND ND
Surrogate: Percent Recovery Percent Recovery

Fluorobenzene 79 83

27

PQL RPD
50 NA
50 NA
50 NA
50 NA
50 NA
50 6.4
50 1.6
5.0 NA
5.0 NA
5.0 NA
5.0 NA
5.0 NA
5.0 NA

Control Limits
70%-130%




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056

Project: V-1075-02

VOLATILE PETROLEUM HYDROCARBONS
SB/SBD QUALITY CONTROL

Date Extracted: 9-16-98
Date Analyzed: 9-16-98

Matrix: Water
Units: ug/L (ppb)
Spiking Level: 50.0 ppb
Lab ID: SB0916W1

SB Percent Recovery SBD Percent Recovery
Benzene: 49.8 100 51.0 102
Toluene: 51.6 103 52.9 106
Ethylbenzene: 53.3 107 54.8 110
m,p 0- Xylene: 52.7 108 542 108
0 -Xylene: 51.1 102 52.5 105
Surrogate:
Fluorobenzene 80 83

28

PQL

5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

RPD

2.4
2.4
2.8
2.8
2.8




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056

Project: V-1075-02

NWTPH-Dx
Date Extracted: 9-15-98
Date Analyzed: 9-15-98
Matrix; Soil
Units: mg/Kg (ppm)
Client ID: RFB-03-SL
Lab ID: 09-056-03
Diesel Fuel: 300
PQL: 26
Heavy Oil: ND
PQL: 52

Surrogate Recovery:
o-Terphenyl 113%

Flags:

29




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler; 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Diesel Fuel:
PQL:

Heavy Oil:
PQL:

Surrogate Recovery:
o-Terphenyl

Flags:

METHOD BLANK QUALITY CONTROL

9-15-98
9-15-98

Soil

mg/Kg (ppm)

NWTPH-Dx

MB09156S1

ND
25

ND
50

90%

30




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998

Lab Traveler: 09-056
Project: V-1075-02

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID:

Diesel Fuel:
PQL:

RPD:

Surrogate Recovery:

o-Terphenyl

Flags:

NWTPH-Dx
DUPLICATE QUALITY CONTROL
9-15-98
9-15-98
Soil
mg/Kg (ppm)
09-056-03 09-056-03 DUP
287 254
25 25
12
113% 108%

31
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Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler: 09-056

Project: V-1075-02

NWTPH-Dx

SB/SBD QUALITY CONTROL
Date Extracted: 9-15-98
Date Analyzed: 9-156&16-98
Matrix: Sail
Units: mga/Kg (ppm)
Spike Level: 100 ppm
Lab ID: SB0915S1 SB0915S1 DUP
Diesel Fuel: 108 112
PQL: 25 25
Percent Recovery: 108 112
RPD: . 3.6

Surrogate Recovery:
o-Terphenyl 106% 112%

Flags:




Date of Report: September 22, 1998
Samples Submitted: September 11, 1998
Lab Traveler; 09-056

Project: V-1075-02

Date Analyzed: 9-11-98

% MOISTURE

Client ID Lab ID
RFB-01-SL 09-056-01
RFB-02-SL 09-056-02

RFB-03-SL 09-056-03

33

% Moisture

8.0

4.0

4.0
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OnSite
Environmental Inc.

DATA QUALIFIERS AND ABBREVIATIONS

A - Due to high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery
data.

B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation fimit.

D - Data from 1:____ dilution.

E - The value reported exceeds the quantitation range, and is an estimate.

F - Surrogate reéovery data is not available due to the high concentratign of coeluting target compounds.
G - Insufficient sample quantity for duplicate analysis. )

J - The value reported was below the practical quantitatibn limit. The value is an estimate.

K - Sample duplicate RPD is outside control limits due to sample inhomogeniety. The sample was re-
extracted and re-analyzed with similar results.

M - Predominantly range hydrocarbons présent in the sample.

N - Hydrocarbons in the gasoline range (C7-toluene) are present in the sample which are elevating the
diesel result.

O - Hydrocarbons in the heavy oil range (>C24) are present in the sample which are elevating the diesel
result. -

P - Hydrocarbons in the diesel range (C12-C24) are present in the sample which are elevating the oil result.
Q - The RPD of the results between the two columns is greater than 25.

R - Hydrocarbons outside the defined gasoline range are present in the sample; NWTPH-Dx recommended.
S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T - The sample chromatogram is not similar to a typical

U - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.

X - Sample underwent silica gel cleanup procedures.

Y - Sample underwent acid cleanup procedures.

Z - Interferences were present which prevented the quantitation of the analyte below the detection limit
reported.

ND - Not Detected
MRL - Method Reporting Limit
PQL - Practical Quantitation




SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

400 N. 34th Street, Suite 100 11500 Olive Blvd., Suite 276

(907) 561-2120

CHAIN OF CUSTODY RECORD

1354 z'.O_‘mz idge Blvd

(E0a)0u(=-630%

Seattle, WA 98103 St. Louis, MO 63141 Kenne! TWA 99336
(206) 632-8020 (314) 872-8170 (5691 735-1280

2055 Hill Road 5430 Fairbanks Street, Suite 3 2412 N. 30th St., Suite 201
Fairbanks, AK 99709 Anchorage, AK 99518 Tacoma, WA 98407

(907) 479-0600 (206) 759-0156 =
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Richland wh Analysis Parameters/Sample Contalner Description
(include preservative if used)
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REp-02 -5 d 51s PB-a-ag X X - | 2| soil
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REB-Ob-cw | 1 |13ond- 1o X | X[ X [ PP
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wy el
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(attach shipping bill, if any)
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Sampler:
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Printed Name: - Date: 1~ { O-F & |Printed Name: Date: Printed Name: Date
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Special Instructions: Ty reouls o S W at
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Shg nioeny bz

Company: Company:

Signature: -

Distribution:  White - w/shipment - returned to Shannon & Wilson w/ Laboratory report
Yellow - w/shipment - for consignee files
Pink - Shannon & Wilson - Job File

Signature: : Signature:
[ -
/ T Ny Lo
Printed Name: Date: ' 11 Printed Name: Date: Printed Name: Date:
R
OoBum:vm . i Company: Company:
RS

F-19-91/UR




A OnSite
Environmental Inc.

Analytical Testing and Mobile Laboratory Services

December 30, 1998

Donna Parkes
Shannon & Wilson, Inc.
303 Wellsian Way
Richland, WA 99352

Re: Analytical Data for Project V-1075-03
Laboratory Reference No. 9812-086
Dear Donna:

Enclosed are the analytical results and associated quality control data for samples submitted on
December 10, 1998,

The standard policy of OnSite Environmental Inc. is to store your samples for 30 days from the
date of receipt. If you require longer storage, please contact the laboratory.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning the data, or need additional information, please feel free to call me.

Sincerely,

David Baupetster
Project Chemist

Enclosures

14924 NE 31st Circle « Redmond. WA 98052 « (425) 883-3881 » Fax {425) 885-4603




Date of Report; December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID;
_Client ID:

Compound:

Naphthalene
2-Methylnaphthaiene
Acenaphthylene
Acenathphene
Fluorene
Pentachloropehenol
Phenanthrene ‘
Anthracene
Fluoranthene
Benzo[alanthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C (SIM)
Selective lon Monitoring

12-15-98
12-16-98

Water
ug/L (ppb)

12-086-01
RFB-MW02-002

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

62
69
80

Flags

PQL

0.050
.0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

Control
Limits

35-114
43-116
33 -144




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fiuorene
Pentachloropehenol
Phenanthrene
Anthracene
Fluoranthene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzofa]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,hjanthracene
Benzo[g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyi-d14

PAH’s by EPA 8270C (SIM)
Selective lon Monitoring

12-15-98
12-16-98

Water
ug/L (ppb)

12-086-02
RFB-MW03-002

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
"Recovery

61
80
85

Flags

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

Control
Limits

36 -114
43-116
33 - 144




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler; 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed.:

Matrix:
Units:

Lab ID;
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fluorene
Pentachloropehenol
Phenanthrene
Anthracene
Fluoranthene
Benzola]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[Kk]fluoranthene
Benzo[a)pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C (SIM)
Selective lon Monitoring

12-16-98
12-16-98

Water
ug/L (ppb)

12-086-03
RFB-MW01-002

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

64
74
81

Flags

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

Control
Limits

35- 114
43 -116
33 - 144




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fiuorene
Pentachloropehenol
Phenanthrene
Anthracene
Fluoranthene
Benzo[alanthracene
Chrysene
Benzo[blfluoranthene
Benzo{k]fluoranthene
Benzofalpyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C (SIM)
Selective lon Monitoring
METHOD BLANK QUALITY CONTROL

12-15-98
12-16-98

Water
ug/L (ppb)

MB1215W1

Results Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

72
86
90

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

Control
Limits

356-114
43 -116
33-144




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project; V-1075-03

PAH’s by EPA 8270C
MS/MSD QUALITY CONTROL

Date Extracted: 12-03-98
Date Analyzed: 12-03-98
Matrix. . Water
Units: ug/L (ppb)
Lab ID: 11-130-02MS

Spike Percent Percent
Compound: Amount MS Recovery MSD  Recovery RPD
Phenol 100 31.2 31 30.1 30 3.6
2-Chlorophenol 100 45.9 46 47.6 48 3.6
1,4-Dichlorobenzene 50.0 19.6 39 21.7 43 10
N-Nitroso-di-n-propylamine 50.0 21.2 42 23.9 48 12
1,2,4-Trichlorobenzene 50.0 22.9 46 25.1 50 9.2
4-Chloro-3-methylphenol 100 59.8 60 64.4 64 7.4
Acenaphthene 50.0 27.7 55 32.2 64 15
2,4-Dinitrotoluene 50.0 28.3 57 30.0 60 5.8
4-Nitrophenol 100 46.0 46 40.2 40 13
Pentachlorophenol 100 76.1 74 76.1 74 0.0

Pyrene 50.0 36.8 74 37.2 74 1.1




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler; 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21;
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12:
Aromatic C12-C16;
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:

Total Aromatic:

Surrogate Recovery:

o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS

12-15-98
12-21-98

Water
mg/L (ppm)

12-086-01
RFB-MW02-002

ND
ND
ND
ND
ND
ND
N/A

ND
ND
ND
ND
ND
ND
N/A

82%

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.050
0.050

Control Limits
50%-150%




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086

Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID;
Client ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic;

Aromatic C10-C12:
Aromatic C12-C18:
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:
Total Aromatic:

Surrogate Recovery:
o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS

12-15-98
12-21-98

Water
mg/L (ppm)

12-086-02
RFB-MW03-002

ND
ND
ND
ND
ND
ND
N/A

ND
ND
ND
ND
ND
ND
N/A

37%

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.050
0.050

Control Limits
50%-150%




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 12-15-98

Date Analyzed: . 12-21-98

Matrix: Water

Units: - mg/L (ppm)

Lab ID: 12-086-03
Client ID: RFB-MW01-002
Aliphatic C10-C12: ND
Aliphatic C12-C16: 0.10
Aliphatic C16-C18: ND
Aliphatic C18-C21: ND
Aliphatic C21-C28: ND
Aliphatic C28-C36: ND
Total Aliphatic: 0.10
Aromatic C10-C12: ND
Aromatic C12-C186: ND
Aromatic C16-C18: ND
Aromatic C18-C21; ND
Aromatic C21-C28: ND
Aromatic C28-C36: ND
Total Aromatic: N/A

Surrogate Recovery:
o-Terphenyl 72%

Flags:

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.0560
0.050

Control Limits
50%-150%




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler; 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12;
Aromatic C12-C16:
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:

Total Aromatic:

Surrogate Recovery:

o-Terphenyl

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS

METHOD BLANK QUALITY CONTROL

12-15-98
12-21-98

Water
mg/L (ppm)

MB1215W1

ND
ND
ND
ND
ND
ND
NA

ND
ND
ND
ND
ND
ND
NA

87%

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.050
0.050

Control Limits
50%-150%

10




Date of Report: December 30, 1998

Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Spike Level:

Lab ID;

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21;
Aliphatic C21-C28:
Aliphatic C28-C36:

Aromatic C10-C12:
Aromatic C12-C16:;
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:

Aromatic C28-C36:

Percent Recovery:

Surrogate Recovery:
o-Terphenyl

Flags:

SB/SBD QUALITY CONTROL
12-15-98
12-21-98
Water
mg/L (ppm)
1.00 ppm
SB1215W1 SB1215W1 DUP
0.0914 0.0862
0.328 0.280
0.193 0.181
0.157 0.147
0.0793 ND
ND ND
0.0524 ND
0.151 0.102
0.137 0.105
0.119 0.0818
ND ND
ND ND
131 98
76% 76%

EXTRACTABLE PETROLEUM HYDROCARBONS

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.050
0.050

Control Limits
50-150%

11

RPD
5.9
16
6.4
6.3
NA
NA

NA
39
27
37
NA
NA

28




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

VPH:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

o -Xylene

Surrogate:
Fluorobenzene

Flags:

VPH

VOLATILE PETROLEUM HYDROCARBONS

12-15-98
12-15-98

Water
ug/L (ppb)

12-086-01
RFB-MW02-002

Results
ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

92

Result
NA

PQL
50
50
50
50

50
50
50

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

12




Date of Report; December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

VOLATILE PETROLEUM HYDROCARBONS

Date Extracted: 12-15-98
Date Analyzed: 12-15-98
Matrix: Water
Units: ug/L (ppb)
Lab ID: 12-086-02
Client ID: RFB-MW03-002
VPH: Results PQL
Aliphatic C5-C6 ND 50
Aliphatic C6-C8 ND 50
Aliphatic C8-C10 ND 50
Aliphatic C10-C12 ND 50
Total Aliphatic: NA
Aromatic C8-C10 ND 50
Aromatic C10-C12 ND 50
Aromatic C12-C13 ND 50
Total Aromatic: NA
Target Analytes:
Methyl t-butylether ND 5.0
Benzene ND 5.0
Toluene ND 5.0
Ethylbenzene ND 5.0
m, p - Xylene ND 5.0
o -Xylene ND 5.0
Surrogate: Percent Recovery Control Limits
Fluorobenzene 91 70%-130%
Flags:

Result

VPH NA

13




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project; V-1075-03

VOLATILE PETROLEUM HYDROCARBONS

Date Extracted: 12-15-98

Date Analyzed: 12-15-98

Matrix: Water

Units: ug/L (ppb)

Lab ID: 12-086-03

Client ID: RFB-MWO01-002

VPH: Results PQL
Aliphatic C5-C6 ~ ND 50
Aliphatic C6-C8 ND 50
Aliphatic C8-C10 ND 50
Aliphatic C10-C12 ND 50
Total Aliphatic: NA

Aromatic C8-C10 ND 50
Aromatic C10-C12 ND 50
Aromatic C12-C13 ND 50
Total Aromatic: NA

Target Analytes:

Methyl t-butylether ND 5.0
Benzene ND 5.0
Toluene ND 5.0
Ethylbenzene ND 5.0
m, p - Xylene ND 5.0
o -Xylene ND 5.0
Surrogate: Percent Recovery Control Limits
Fluorobenzene 90 70%-130%
Flags:

. Result
VPH NA

14




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

VPH;:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methy! t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

0 -Xylene

Surrogate:
Fluorobenzene

VOLATILE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

12-15-98
12-15-98

Water
ug/L (ppb)

MB1215W1

Results
ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

90

PQL
50
50
50
50

50
50
50

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

15




Date of Report: December 30, 1998
Samples Submitted: .December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

VOLATILE PETROLEUM HYDROCARBONS
DUPLICATE QUALITY CONTROL

Date Extracted: 12-15-98

Date Analyzed: 12-15-98

Matrix: Water

Units: ug/L (ppb)

Lab ID: 12-086-01

VPH: Sample Duplicate
Aliphatic C5-C6 ND ND
Aliphatic C6-C8 ND ND
Aliphatic C8-C10 ND ND
Aliphatic C10-C12 ND ND
Aromatic C8-C10 ND ND
Aromatic C10-C12 ND ND
Aromatic C12-C13 ND ND
Target Analytes:

Methyl t-butylether ND ND
Benzene ND - ND
Toluene ND ' ND
Ethylbenzene ND : ND
m, p - Xylene ND ND
o -Xylene ND ND
Surrogate: Percent Recovery Percent Recovery
Fluorobenzene 92 90

PQL
50
50

- 80
50
50
50
50

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

16

RPD -
NA |
NA
NA |
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086

Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Spike Level:

Lab ID:

Methy! t-butylether:

Benzene:
Toluene:
Ethylbenzene:
m, p - Xylene:
0 -Xylene:

Surrogate;
Fluorobenzene

VOLATILE PETROLEUM HYDROCARBONS

SB/SBD QUALITY CONTROL

12-15-98

12-15-98

Water

ug/L (ppb)

50.0 (ppb)

SB1215W1

SB Percent SBD
Recovery
42.4 85 416
47 1 94 46.1
47.6 95 46.5
47.7 95 46.7
47.6 95 46.6
47.3 95 46.1
96

Percent
Recovery
83
92
93
93
93
92

93

PQL

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

17

RPD

1.9
2.1

23

2.1
2.1
2.6




29

A gnSite
Environmental Inc.

DATA QUALIFIERS AND ABBREVIATIONS

A - Due to high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery
data. '

B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation limit.

D - Data from 1:____ dilution.

E - The value reported exceeds the quantitation range, and is an estimate.

F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds.
G - Insufficient sample quantity for duplicate analysis. |

J - The value reported was below the practical quantitation limit. The value is.an estimate.

K - Sample duplicate RPD is outside control limits due to sample inhomogeniety. The sample was re-
extracted and re-analyzed with similar results.

M - Predominantly range hydrocarbons present in the sample.

N - Hydrocarbons in the gasoline range (C7-toluene) are present in the sample.

O - Hydrocarbons in the heavy oil range (>C24) are present in the sample.

P - Hydrocarbons in the diesel range (C12-C24) are present in the sample which are elevating the oil result.
Q - The RPD of the results between the two columns is greater than 25,

R - Hydrocarbons outside the defined gasoline range are present in the sample; NWTPH-Dx recommended.
S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T - The sample chromatogram is not similar to a typical

U - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matri'x effects.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.

X - Sample underwent silica gel cleanup procedures.

Y - Sample underwent acid cleanup procedures.

Z - Sample re-fractionated and re-analyzed with similar results. Suspected matrix interference.

ND - Not Detected

MRL - Method Reporting Limit
PQL - Practical Quantitation




“ON

Hn/i6-61-4

8l14 OI" - LOS|IM B UOUUBYS - Sjuld
] PR sa|1) 93UBISUOD 104 - JUSWAIUS/M - MOJB A
. {

. Aueduwion Auedwos 7~ Auedwos 1odal AJojelogeT /m UOS|IM 9 UOUUBYS O} pauinal - jJuswdiys/m - siiyp  :uonnguisiq
Tt e 11\4_
:31eq oweN palug| T eeg ‘BWEN Pslutld J eeq \ ! :BlWBN pejulld
) NS B . t u ;ﬂ :suononnsuy) ferosdg
”m_:umcmmw v ’

‘ainjeubis

o \ m_Emcm_m

BUWIY punoly uwing palsanbay

. . N T e E = N
_ 2T ( V\L\uw.v ,.::mxﬂ et ) e usduies

[ oN [A seA ﬁom_oi BuobuQ

:Auedwo?) :Auedwo) ‘Auedwo)
TaNd tl Mgy

. . : R oBlUO
a18g ‘BWeN pajuLd ‘91e() :oweN powud| X B (77 oea “eweN peluld PIOQ/'PUGD POOY PaAISISY — A2 Avmweg
g VUG | YNIN/A goeiisiess 000| -} eweN 1sloig
:eimeubis ] ounyl :aInjeubis SISUIBIUOYD JO JBQWNN [Bl10 ) , Jaquinn 108lo1d

3
n.\_wqmv& M ,\\ \ _“/_)4;; ~+7 _n
‘. {7 ! ' '
wM k MV... .v\, Jn o :.... w., T ! I'e T m . ! e .Hu ' i
N e v ~ v K¢ ! RN LA A A LI Y
e - * [
BRI i ey fes s y et RN (R
A I ' :
Xurep/s)rewsy L oY D pajdwes swi 'ON Qe Anwap) eidwes
OOO¢@ vav |ieg
S5
sy
> P
9510652 (902) 0212-195 (£06) 0090-6.¥ (£06)
i 10¥86 VM 'Buiode] 81566 Mv ‘sbeioyouy 60.66 MV ‘syuequef
A : - : < V 10Z 81INS "ISUIOE ‘N ZLve € 2lNg "19a4g syueqlied oeps peoy i S50¢
esn 1 eanealesald epnjout ; , .
uopduoseq ,.o_”__a:_._.o .um dwe mm_m_w sweled sisAreu AL T oB2L-Ses (60S) 0/18-2/8 (¥LE) 0208-2£9 (902)
, O ejdwes/s1s} d sisAjeuy yeryres ) 9EEE6 VM imeuuey LYLE9 OW 'SNoT 1S £0186 VM aINeas
T T T IURY o ‘pajg 86pUPURID N YSEL 972 81NS "'PAlIg OO 00SLL OOt 81INS 198A1S UIYE "N 00F
g >‘_O~m\_onm._ - SIUBINSUOY) [RJUSWILIOHAUT PUR [BOIUYDB108D) ——
- jo T abeg adoo3d >n_0._.w:o mO NIVHO S nosaim ® nonnvns Tll=




OnSite
Environmental Inc.

Analytical Testing and Mobile Laboratory Services

April 13, 1999

Donna Parkes
Shannon & Wilson, Inc.
303 Wellsian Way
Richland, WA 99352

Re: Analytical Data for Project V-1075-03
Laboratory Reference No. 9904-003
Dear Donna:

Enclosed are the analytical results and associated quality control data for samples submitted on
April 1, 1999,

The standard policy of OnSite Environmental Inc. is to store your samples for 30 days from the
date of receipt. If you require longer storage, please contact the laboratory.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning the data, or need additional information, please feel free to call me.

Sincerely,

avid Baumeister
Project Chemist

Enclosures

14924 NE 31st Circle « Redmond. WA 98052 « (425) 883-3881 » Fax {425) 885-4603




Date of Report; April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

page 1 of 2
Date Extracted: 4-4-99
Date Analyzed: 4-4-99
Matrix: Water
Units: ug/L (ppb)
Lab ID: 04-003-01
Client ID: ' RFB-MW02-003
Compound Results
Dichiorodifluoromethane ND
Chloromethane ND
Vinyl Chloride ND
Bromomethane ND
Chloroethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Acetone ND
Carbon Disulfide . ND
Methylene Chloride ND
(trans) 1,2-Dichloroethene ND
1,1-Dichloroethane ND
Vinyl Acetate ND
2,2-Dichloropropane ND
(cis) 1,2-Dichloroethene 28
2-Butanone ND
Chloroform ND
1,1,1-Trichloroethane ND
Carbon Tetrachloride ND
1,1-Dichloropropene ND
Benzene ND
1,2-Dichloroethane ND
Trichloroethene 1.9
1,2-Dichloropropane ND
Dibromomethane ND
Bromodichloromethane ND
2-Chloroethyl Vinyl Ether ND
(cis) 1,3-Dichloropropene ND
Toluene ND
(trans) 1,3-Dichloropropene ND
1,1,2-Trichloroethane ND
Tetrachloroethene 28

1,3-Dichloropropane ND

Flags

T
[3)
=

coocooooPoocoooo0o0oo0o0o0odcooPooooPoooo0ooo




Date of Report: April 13, 1999

Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project; V-1075-03

Lab ID;
Client ID:

Compound

Methy! Isobutyl Ketone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

0-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofiuorobenzene

VOLATILES by EPA 8260B

page 2 of 2

04-003-01
RFB-MW02-003

* Surrogate recovery outside control limits.

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
146
139
86

Flags
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

page 1 of 2
Date Extracted: 4-4-99
Date Analyzed: 4-4-99
Matrix: Water
Units: ug/L (ppb)
Lab ID: 04-003-02
Client ID: RFB-MW01-003
Compound Results
Dichlorodiflucromethane ND
Chloromethane ND
Vinyl Chloride ND
Bromomethane ND
Chloroethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Acetone ND
Carbon Disulfide : ND
Methylene Chiloride ND
(trans) 1,2-Dichloroethene ND
1,1-Dichloroethane ND
Vinyl Acetate ND
2,2-Dichloropropane ND
{cis) 1,2-Dichloroethene ND
2-Butanone ND
Chloroform 23
1,1,1-Trichloroethane ND
Carbon Tetrachloride ND
1,1-Dichloropropene ND
Benzene ND
1,2-Dichloroethane ND
Trichloroethene ND
1,2-Dichloropropane ND
Dibromomethane ND
Bromodichloromethane ND
2-Chloroethy! Vinyl Ether ND
(cis) 1,3-Dichloropropene ND
Toluene ND
(trans) 1,3-Dichioropropene ND
1,1,2-Trichloroethane ND
Tetrachloroethene 1.9

1,3-Dichloropropane ND

Flags

o
3]
=

SooocooooOooooooo

._\...x_A_x_k_\l\)()']._x_k_x._\._x_.\_.\m._x—i_x_xl\)_;_.\(n_.\o.‘_;_x_\_x_\_s_x

o ReNoloNoReRoRoReoReRoRoRooR el el e)




Date of Report: April 13, 1999

Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Lab ID:
Client ID:

Compound

Methyl Isobutyl Ketone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorohenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

VOLATILES by EPA 8260B

page 2 of 2

04-003-02
RFB-MW01-003

* Surrogate recovery outside control limits.

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
129
136
143
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

page 1 of 2
Date Extracted: 4-4-99
Date Analyzed: 4-4-99
Matrix: Water
Units: ug/L (ppb)
Lab ID; 04-003-03
Client ID: RFB-MW03-003
Compound Results
Dichlorodifluoromethane ND
Chloromethane ND
Vinyl Chioride ND
Bromomethane ND
Chloroethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Acetone ND
Carbon Disulfide ND
Methylene Chloride ND
(trans) 1,2-Dichloroethene ND
1,1-Dichloroethane ND
Vinyl Acetate ND
2,2-Dichloropropane ND
(cis) 1,2-Dichloroethene ND
2-Butanone ND
Chloroform 13
1,1,1-Trichloroethane ND
Carbon Tetrachloride ND
1,1-Dichloropropene ND
Benzene ND
1,2-Dichloroethane ND
Trichloroethene ND
1,2-Dichloropropane ND
Dibromomethane ND
Bromodichloromethane ND
2-Chloroethyl Vinyl Ether ND
(cis) 1,3-Dichloropropene ND
Toluene ND
(trans) 1,3-Dichloropropene ND
1,1,2-Trichloroethane ND
Tetrachloroethene 82

1,3-Dichloropropane ND

Flags
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

page 2 of 2
Lab ID: 04-003-03
Client ID: RFB-MW03-003
Compound Results
Methyl Isobutyl Ketone ND
Dibromochloromethane ND
1,2-Dibromoethane ND
Chlorebenzene ND
1,1,1,2-Tetrachloroethane ND
Ethylbenzene ND
m,p-Xylene ND
o-Xylene ND
Styrene ND
Bromoform ND
Isopropylbenzene ND
Bromobenzene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
n-Propylbenzene . ND
2-Chlorotoluene ND
4-Chlorotoluene ND
1,3,56-Trimethylbenzene ND
tert-Butylbenzene ND
1,2,4-Trimethylbenzene ND
sec-Butylbenzene ND
1,3-Dichlorobenzene ND
p-Isopropyltoluene ND
1,4-Dichlorobenzene ND
1,2-Dichlorobenzene ND
n-Butylbenzene ND
1,2-Dibromo-3-chloropropane ND
1,2,4-Trichlorobenzene ND
Hexachlorobutadiene ND
Naphthalene ND
1,2,3-Trichlorobenzene ND

Percent

Surrogate Recovery
Dibromofluoromethane 139
Toluene-d8 151
4-Bromofluorobenzene 111

* Surrogate recovery outside control limits.
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

page 1 of 2
Date Extracted: 4-3-99
Date Analyzed: 4-3-99
Matrix: Water
Units: ug/L (ppb)
Lab ID: 04-003-04
Client ID: TRIP BLANK
Compound Results
Dichlorodiflucromethane ND
Chloromethane ND
Vinyl Chloride ND
Bromomethane ND
Chlorcethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Acetone ND
Carbon Disulfide . ND
Methylene Chloride ND
(trans) 1,2-Dichloroethene ND
1,1-Dichloroethane ND
Vinyl Acetate ND
2,2-Dichloropropane ND
(cis) 1,2-Dichloroethene ND
2-Butanone ND
Chloroform ND
1,1,1-Trichloroethane ND
Carbon Tetrachloride ND
1,1-Dichloropropene ND
Benzene ND
1,2-Dichloroethane ND
Trichloroethene ND
1,2-Dichloropropane ND
Dibromomethane ND
Bromodichloromethane ND
2-Chloroethy! Viny! Ether ND
(cis) 1,3-Dichloropropene ND
Toluene ND
(trans) 1,3-Dichloropropene ND
1,1,2-Trichloroethane ND
Tetrachloroethene ND

1,3-Dichloropropane ND

Flags
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Date of Report: April 13, 1999

Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project; V-1075-03

Lab ID:
Client ID:

Compound

Methyl Isobutyl Ketone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromoflucromethane
Toluene-d8
4-Bromofluorcbenzene

VOLATILES by EPA 8260B

page 2 of 2

04-003-04
TRIP BLANK

* Surrogate recovery outside control limits,

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
116
124
166
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Date of Report: April 13, 1999

Samples Submitted: April 1,

Lab Traveler: 04-003
Project; V-1075-03

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID:

Compound
Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone

Carbon Disulfide
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane

Vinyl Acetate
2,2-Dichloropropane
(cis) 1,2-Dichloroethene
2-Butanone

Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
2-Chloroethyl Vinyl Ether
(cis) 1,3-Dichloropropene
Toluene

{trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

1999

VOLATILES by EPA 8260B
METHOD BLANK QUALITY CONTROL
page 1 of 2

4-4-99
4-4-99

Water
ug/L (ppb)

MB0404W1

Results Flags
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B
METHOD BLANK QUALITY CONTROL

page 2 of 2
Lab ID: MB0404W1
Compound Results Flags
Methyl Isobuty| Ketone ND
Dibromochloromethane ND
1,2-Dibromoethane ND
Chlorocbenzene ND
1,1,1,2-Tetrachloroethane ND
Ethylbenzene ND
m,p-Xylene ND
o-Xylene ND
Styrene ND
Bromoform ND
Isopropylbenzene ND
Bromobenzene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane . ND
n-Propylbenzene ND
2-Chlorotoluene ND
4-Chlorotoluene ND
1,3,5-Trimethylbenzene ND
tert-Butylbenzene ND
1,2,4-Trimethylbenzene ND
sec-Butylbenzene ND
1,3-Dichlorobenzene ' ND
p-Isopropyitoluene ND
1,4-Dichlorobenzene ND
1,2-Dichlorobenzene ND
n-Butylbenzene ND
1,2-Dibromo-3-chloropropane ND
1,2,4-Trichlorobenzene ND
Hexachlorobutadiene ND
Naphthalene ' ND
1,2,3-Trichlorobenzene ND

Percent

Surrogate Recovery
Dibromofiuoromethane 143 *
Toluene-d8 145
4-Bromofluorobenzene 89

* Surrogate recovery outside control limits.
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Date of Report: April 13, 1999

Samples Submitted: April 1,
Lab Traveler: 04-003
Project: V-1075-03

Date Extracted;
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound
Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Acetone

Carbon Disulfide
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane

Vinyl Acetate
2,2-Dichloropropane
(cis) 1,2-Dichloroethene
2-Butanone

Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
2-Chloroethyl Vinyl Ether
(cis) 1,3-Dichloropropene
Toluene

(trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

1999

VOLATILES by EPA 8260B
METHOD BLANK QUALITY CONTROL
page 1 of 2

4-3-99
4-3-99

Water
ug/L (ppb)

MB0402W1

Results Flags
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILES by EPA 8260B

METHOD BLANK QUALITY CONTROL

Lab ID: MBO0402WA1

Compound

Methy! Isobutyl Ketone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

* Surrogate recovery outside control limits.

page 2 of 2

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
115
120
158
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Date of Report: April 13, 1899
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted;
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound

1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

VOLATILES by EPA 8260B
SB/SBD QUALITY CONTROL

4-5-99
4-5-99

Water
ug/L (ppb)

SB0404W1

Spike
Amount

50.0
50.0
50.0
50.0
50.0

SB

48.5
44.2
50.9
48.3
48.3

Percent
Recovery

97
88
102
97
97

SBD

46.0
46.0
48.0
491
51.0

Percent
Recovery

92
92
96
98
102

14

RPD

53
42
59
1.5
55




Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID:
Client ID;

VPH:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

0 -Xylene

Surrogate:
Fluorobenzene

Flags:

VOLATILE PETROLEUM HYDROCARBONS

4-05-99
4-05-99

Water
ug/L (ppb)

04-003-01
RFB-MW02-003

Results

ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

83

PQL
50
50
50
50

50
50
50

5.0
50
5.0
5.0
5.0
5.0

Contro! Limits
70%-130%

15




Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

VPH:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

0 -Xylene

Surrogate:
Fluorobenzene

Flags:

VOLATILE PETROLEUM HYDROCARBONS

4-05-99
4-05-99

Water
ug/L (ppb)

04-003-02
RFB-MW01-003

Results

ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

86

PQL
50
50
50
50

50
50
50

5.0
5.0
5.0
5.0
50
50

Control Limits
70%-130%
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

VPH;:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Tatal Aromatic:

Target Analytes:
Methy! t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

0 -Xylene

Surrogate:
Fluorobenzene

Flags:

VOLATILE PETROLEUM HYDROCARBONS

4-05-99
4-05-99

Water

ug/L (ppb)

04-003-03
RFB-MW03-003

Percent Recovery

Results

ND
ND
ND
ND
NA

56
ND
ND
56

ND
ND
ND
ND
ND
ND

83

PQL
50
50
50
50

50
50
50

5.0
5.0
50
5.0
5.0
5.0

Control Limits
70%-130%
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Date of Report; April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

VPH:

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Total Aliphatic:

Aromatic C8-C10
Aromatic C10-C12
Aromatic C12-C13
Total Aromatic:

Target Analytes:
Methyl t-butylether
Benzene

Toluene
Ethylbenzene

m, p - Xylene

0 -Xylene

Surrogate:
Fluorobenzene

VOLATILE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

4-05-99
4-05-99

Water
ug/L (ppb)

MB0405W1

Results

ND
ND
ND
ND
NA

ND
ND
ND
NA

ND
ND
ND
ND
ND
ND

Percent Recovery

75

PQL
50
50
50
50

50
50
50

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

VOLATILE PETROLEUM HYDROCARBONS
DUPLICATE QUALITY CONTROL

Date Extracted:; 4-05-99

Date Analyzed: 4-05-99

Matrix; Water

Units: ug/L (ppb)

Lab ID: 04-003-01

VPH: Sample Duplicate PQL
Aliphatic C5-C6 ND ND 50
Aliphatic C6-C8 ND ND 50
Aliphatic C8-C10 ND ND 50
Aliphatic C10-C12 ND ' ND 50
Aromatic C8-C10 ND ND 50
Aromatic C10-C12 ND ND 50
Aromatic C12-C13 ND ND 50
Target Analytes:

Methyl t-butylether ND ND 5.0
Benzene ND ND 5.0
Toluene ND ND 5.0
Ethylbenzene ND ND 5.0
m, p - Xylene ND ND 5.0
o -Xylene ND ND 5.0
Surrogate: Percent Recovery Percent Recovery  Controf Limits

Fluorobenzene 83 86 70%-130%

RPD
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003

Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:
Spiking Level:

Lab ID:

Methy! t-butylether:

Benzene:
Toluene:
Ethylbenzene:
m, p - Xylene:
o -Xylene:

Surrogate:
Fluorobenzene

VOLATILE PETROLEUM HYDROCARBONS

SB/SBD QUALITY CONTROL

4-05-99
4-05-99

Water
ug/L
50.0 ppb

SB0405W1

SB

44.0
46.5
47.2
47.6
47.6
47.5

Percent
Recovery
88
93
94 -

95
95
95

91

SBD

48.9
49.8
50.7
51.1
51.1
50.8

Percent
Recovery
98
100
101
102
102
102

96

PQL

5.0
5.0
5.0
5.0
5.0
5.0

Control Limits
70%-130%

20

RPD

11

6.8
7.2
7.0
7.0
6.8




Date of Report; April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 4-2-99
Date Analyzed: 4-13-99
Matrix: Water
Units; mg/L (ppm)
Lab ID: 04-003-01
Client ID: RFB-MW02-003

PQL
Aliphatic C10-C12; ND 0.050
Aliphatic C12-C16: ND 0.050
Aliphatic C16-C18; ND 0.050
Aliphatic C18-C21: ND 0.050
Aliphatic C21-C28: ND 0.050
Aliphatic C28-C36: ND 0.050
Total Aliphatic: NA
Aromatic C10-C12; ND 0.050
Aromatic C12-C16: ND 0.050
Aromatic C16-C18: ND 0.050
Aromatic C18-C21: ND 0.050
Aromatic C21-C28: ND 0.050
Aromatic C28-C36: ND 0.080
Total Aromatic: NA
Surrogate Recovery: Control Limits
o-Terphenyl 88% 50%-150%
1-Chlorooctadecane 51% 50%-150%

Flags:
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project; V-1075-03

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 4-2-99
Date Analyzed: 4-13-99
Matrix; Water
Units: mg/L (ppm)
Lab ID: 04-003-02
Client ID: RFB-MWO01-003

PQL
Aliphatic C10-C12; ND 0.050
Aliphatic C12-C16: 0.064 0.050
Aliphatic C16-C18: ND 0.050
Aliphatic C18-C21; ND ' 0.050
Aliphatic C21-C28; 0.056 0.050
Aliphatic C28-C36: ND 0.050
Total Aliphatic: 0.12
Aromatic C10-C12: ND 0.050
Aromatic C12-C16: ND 0.050
Aromatic C16-C18: ND 0.050
Aromatic C18-C21: ND 0.050
Aromatic C21-C28: ND 0.050
Aromatic C28-C36: ND 0.050
Total Aromatic; NA
Surrogate Recovery: Control Limits
o-Terphenyl 90% 50%-150%
1-Chlorooctadecane 67% 50%-150%

Flags:
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

EXTRACTABLE PETROLEUM HYDROCARBONS

Date Extracted: 4-2-99
Date Analyzed: 4-13-99
Matrix: Water
Units: mg/L (ppm)
Lab ID; 04-003-03
Client ID; RFB-MWO03-003

PQL
Aliphatic C10-C12: ND 0.050
Aliphatic C12-C16: ND 0.050
Aliphatic C16-C18: ND 0.050
Aliphatic C18-C21: ND 0.050
Aliphatic C21-C28: ND 0.050
Aliphatic C28-C36: ND 0.050
Total Aliphatic: NA
Aromatic C10-C12: ND . 0.050
Aromatic C12-C16: ND 0.050
Aromatic C16-C18; ND 0.050
Aromatic C18-C21: ND 0.050
Aromatic C21-C28: ND 0.050
Aromatic C28-C36: ND 0.050
Total Aromatic: , NA
Surrogate Recovery: Control Limits
o-Terphenyl 98% 50%-150%
1-Chlorooctadecane 70% 50%-150%

Flags:
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003

Project; V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Aliphatic C10-C12:
Aliphatic C12-C16:
Aliphatic C16-C18:
Aliphatic C18-C21:
Aliphatic C21-C28:
Aliphatic C28-C36:
Total Aliphatic:

Aromatic C10-C12;
Aromatic C12-C16:
Aromatic C16-C18:
Aromatic C18-C21:
Aromatic C21-C28:
Aromatic C28-C36:
Total Aromatic:

Surrogate Recovery:

o-Terphenyl
1-Chlorooctadecane

Flags:

EXTRACTABLE PETROLEUM HYDROCARBONS
METHOD BLANK QUALITY CONTROL

4-2-99
4-13-99

Water
mg/L (ppm)

MBO0402WH1

ND
ND
ND
ND
ND
ND
NA

ND
ND
ND
ND
ND
ND
NA

92%
65%

PQL
0.050
0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.050
0.050
0.050

Control Limits
50%-150%
50%-150%
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

EXTRACTABLE PETROLEUM HYDROCARBONS

SB/SBD QUALITY CONTROL

Date Extracted: 4-2-99
Date Analyzed: 4-13-99
Matrix: ' Water
Units: mg/L (ppm)
Spike Level: 100 ppm
Lab ID: SB0402wWi1 SB0402W1 DUP

PQL
Aliphatic C10-C12: 0.0660 0.0676 0.050
Aliphatic C12-C16: 0.259 . 0.270 0.050
Aliphatic C16-C18: 0.187 0.199 0.050
Aliphatic C18-C21: 0.171 0.183 0.050
Aliphatic C21-C28: 0.0966 0.103 0.050
Aliphatic C28-C36: ND ND 0.050
Aromatic C10-C12; ND ND 0.050
Aromatic C12-C16:; 0.0548 0.0738 0.050
Aromatic C16-C18; ND 0.0527 0.050
Aromatic C18-C21; 0.126 0.169 0.050
Aromatic C21-C28: ND ND 0.050
Aromatic C28-C36: ND ND 0.0560
Surrogate Recovery: Controf Limits
o-Terphenyl 77% 96% 50%-150%
1-Chlorooctadecane 50% 56% 50%-150%

Flags:

25

RPD
24
4.1
6.2
6.6
6.4
NA

NA
30
NA
29
NA
NA




Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene

fndeno[1,2,3-cd]pyrene

Dibenz[a,h]anthracene
Benzo{g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C Mod.
(Selective lon Monitoring)

04-05-99
04-06-99

Water
ug/L (ppb)

04-003-01
RFB-MW02-003

Resuits

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

70
80
76

Flags

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

Control
Limits

35-114
43 - 116
33 - 144
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

PAH’s by EPA 8270C Mod.
(Selective lon Monitoring)

Date Extracted: 04-05-99
Date Analyzed: 04-06-99
Matrix: Water
Units: ug/L (ppb)
Lab ID:; 04-003-02
Client ID: RFB-MW01-003
Compound: Results
Naphthalene ND
2-Methylnaphthalene ND
Acenaphthylene ND
Acenathphene ND
Fluorene ND
Phenanthrene ND
Anthracene ND
Fluoranthene ND
Pyrene ND
Benzo[a]anthracene ND
Chrysene ND
Benzojb]fluoranthene ND
Benzo[k]fluoranthene ND
Benzo[a]pyrene ND
Indeno[1,2,3-cd]pyrene ND
Dibenz{a,h]anthracene ND
Benzo[g,h,i]perylene ND
Percent
Surrogate Recovery
Nitrobenzene-d5 64
2-Fluorobipheny! 86

Terphenyl-d14 80

Flags

PQL

0.080
0.050
0.050
0.060
0.050
0.050
0.050
0.050
0.050
0.025
0.026
0.025
0.025
0.025
0.025
0.025
0.025

Control
Limits

35-114
43-116
33 -144
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:;
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzolk]fluoranthene
Benzolalpyrene
indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Surrogate
Nitrobenzene-d5

2-Fluorobipheny!
Terphenyl-d14

PAH’s by EPA 8270C Mod.
(Selective lon Monitoring)

04-05-99
04-06-99

Water
ug/L (ppb)

04-003-03
RFB-MW03-003

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

67
86
80

Flags

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

Control
Limits

35-114
43 -116
33-144
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Date of Report: Aprit 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project; V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenathphene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]anthracene
Chrysene
Benzol[bjfluoranthene
Benzolk]fluoranthene
Benzo[a]pyrene

Indeno[1,2,3-cd]pyrene

Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

PAH’s by EPA 8270C Mod.
METHOD BLANK QUALITY CONTROL
(Selective lon Monitoring)

04-05-99
04-06-99

Water
ug/L (ppb)

" MB0405W1

Results  Flags

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.0580
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999

Lab Traveler: 04-003
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix;
Units:

Lab ID:
Client ID:

Compound:

Naphthalene
2-Methyinaphthalene
Acenaphthylene
Acenathphene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo[a]lanthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
indeno[1,2,3-cd]pyrene
Dibenz[a,hjanthracene
Benzolg,h,ijperylene

Surrogate
Nitrobenzene-d5

2-Fluorobiphenyl
Terphenyl-d14

PAH’s by EPA 8270C Mod.
(Selective lon Monitoring)

04-05-99
04-06-99

Water
ug/L (ppb)

04-003-03
RFB-MW03-003

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

67
86
80

Flags

PQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

Control
Limits

35-114
43 - 116
33 - 144
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Date of Report: April 13, 1999
Samples Submitted: April 1, 1999
Lab Traveler: 04-003

Project: V-1075-03

PAH’s by EPA 8270C Mod.
SB/SBD QUALITY CONTROL
(Selective lon Monitoring)

Date Extracted: 04-05-99
Date Analyzed: 04-07-99
Matrix: ‘ Water
Units: ug/L (ppb)
Lab ID: SB0405W1

Spike Percent
Compound: Amount SB Recovery
Phenol 100 27.6 28
2-Chlorophenol 100 65.8 66
1,4-Dichlorobenzene 50 371 74
N-Nitroso-di-n-propylamine 50 48.2 96
1,2,4-Trichlorobenzene 50 39.8 80
4-Chloro-3-methylphenol 100 72.9 73
Acenaphthene 50 391 78
2,4-Dinitrotoluene 50 40.2 80
4-Nitrophenol 100 29.8 30
Pentachlorophenol 100 45,6 46

Pyrene 50 40.1 80

SBD

29.9
76.8
41.8
51.8
44.3
76.6
421
42.7
32.0
55.9
42.3

Percent
Recovery

30
77
84
104
89
77
84
85
32
56
85

30

RPD

8.0
15
12
7.2
11

4.9
7.4
6.0
7.1
20
5.3




31

OnSite
Environmental Inc.

DATA QUALIFIERS AND ABBREVIATIONS

A - Due to high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery
data.

B - The analyte indicated was also found in the blank sample.

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are
within five times the quantitation limit.

D - Data from 1:____ dilution.

E - The value reported exceeds the quantitation range, and is an estimate.

F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds.
G - Insufficient sample quantity for duplicate analysis.

J - The value reported was below the practical quantitation limit. The value is an estimate.

K - Sample duplicate RPD is outside control limits due to sample inhomogeniety. The sample was re-
extracted and re-analyzed with similar results,

M - Predominantly range hydrocarbons present in the sample.

N - Hydrocarbons in the gasoline range (C7-toluene) are present in the sample.

O - Hydrocarbons in the heavy oil range (>C24) are present in the sample.

P - Hydrocarbons in the diesel range (C12-C24) are present in the sample which are elevating the oil result.
Q - The RPD of the results between the two columns is greater than 25.

R - Hydrocarbons outside the defined gasoline range are present in the sample; NWTPH-Dx recommended.
S - Surrogate recovery data is not available due to the necessary dilution of the sample.

T - The sample chromatogram is not similar to a typical

U - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects.

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects.

X - Sample underwent silica gel cleanup procedures.

Y - Sample underwent acid cleanup procedures.

Z - Interferences were present which prevented the quantitation of the analyte below the detection limit
reported.

ND - Not Detected
MRL - Method Reporting Limit
PQL - Practical Quantitation
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SHANNON &WILSON, INC.

SECTION A.3

VOLATILE ORGANIC COMPOUND (VOC) DATA

V-1075-02




Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project; V-1075-03

VOLATILES by EPA 8260B

page 1 of 2
Date Extracted: 12-11-98
Date Analyzed: 12-11-98
Matrix: Water
Units: ug/L (ppb)
Lab ID: 12-086-01
Client ID: RFB-MW02-002
Compound Results
Dichlorodifluoromethane ND
Chloromethane ND
Vinyl Chloride ND
Bromomethane ND
Chloroethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Methylene Chloride ND
(trans) 1,2-Dichloroethene ND
1,1-Dichloroethane ND
2,2-Dichloropropane ND
(cis) 1,2-Dichloroethene 45
Chloroform ND
1,1,1-Trichloroethane ND
Carbon Tetrachloride ND
1,1-Dichloropropene ND
Benzene ND
1,2-Dichloroethane ND
Trichloroethene 3.1
1,2-Dichloropropane ND
Dibromomethane ND
Bromodichloromethane ND
(cis) 1,3-Dichloropropene ND
Toluene ND
(trans) 1,3-Dichloropropene ND
1,1,2-Trichloroethane ND
Tetrachloroethene , 22

1,3-Dichloropropane ND

Flags

PQl.

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Lab ID:
Client ID:

Compound
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

VOLATILES by EPA 8260B

page 2 of 2

12-086-01
RFB-MW02-002

Restlts
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
98
119
131

Flags

PQL
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
5.0
5.0
1.0

Control
Limits
71-133
80-151
75-139
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project; V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound

Dichlorodiflucromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane
2,2-Dichloropropane
(cis) 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
(cis) 1,3-Dichloropropene
Toluene

(trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

VOLATILES by EPA 8260B
page 1 of 2

12-11-98
12-11-98

Water
ug/L (ppb)

12-086-02
RFB-MW03-002

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
9.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
130
ND

Flags

PQL

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

VOLATILES by EPA 8260B

page 2 of 2
Lab ID: 12-086-02
Client ID: RFB-MW03-002
Compound .Results
Dibromochloromethane ND
1,2-Dibromoethane ND
Chlorobenzene ND
1,1,1,2-Tetrachloroethane ND
Ethylbenzene ND
m,p-Xylene ND
o-Xylene ND
Styrene ND
Bromoform ND
Isopropylbenzene ND
Bromobenzene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
n-Propylbenzene ND
2-Chlorotoluene ND
4-Chlorotoluene , ND
1,3,5-Trimethylbenzene ND
tert-Butylbenzene ND
1,2,4-Trimethylbenzene ND
sec-Butylbenzene ND
1,3-Dichlorobenzene ND
p-lsopropyltoluene ND
1,4-Dichlorobenzene ND
1,2-Dichlorobenzene ND
n-Butylbenzene ND
1,2-Dibromo-3-chloropropane ND
1,2,4-Trichlorobenzene ND
Hexachlorobutadiene . ND
Naphthalene ND
1,2,3-Trichlorobenzene ND

Percent

Surrogate Recovery
Dibromofiuoromethane 91
Toluene-d8 115
4-Bromofluorobenzene ‘ 144

* - Surrogate recovery is outside control limits.

Flags

PQL
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
5.0
1.0

Control
Limits
71-133
80-151
75-139
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound

Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane
2,2-Dichloropropane
(cis) 1,2-Dichioroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
{cis) 1,3-Dichloropropene
Toluene

(trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

VOLATILES by EPA 8260B
page 1 of 2

12-11-98
12-11-98

Water
ug/L (ppb)

12-086-03
RFB-MW01-002

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
24
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.9
ND

Flags

PQL

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

- 1.0

1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Lab ID:
Client ID:

Compound
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,56-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-lsopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

VOLATILES by EPA 8260B

page 2 of 2

12-086-03
RFB-MW01-002

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent

~ Recovery

o8
120
135

Flags

PQL
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
5.0
1.0

Control
Limits
71-133
80-151
75-139
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:
Client ID:

Compound

Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofiuoromethane
1,1-Dichloroethene
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane
2,2-Dichloropropane

(cis) 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
(cis) 1,3-Dichloropropene
Toluene

(trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

VOLATILES by EPA 8260B
page 1 of 2

12-11-98
12-11-98

Water
ug/L (ppb)

12-086-04
TRIP BLANK

Results

ND
ND
ND
ND
ND
ND
ND
6.6
ND
ND
ND
ND
ND
ND
.~ ND
ND
ND
ND
ND
ND
ND
ND
ND
2.7
ND
ND
ND
ND

Flags

PQL

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project; V-1075-03

Lab ID:
Client ID:

Compound
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-lsopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

VOLATILES by EPA 8260B

page 2 of 2

12-086-04
TRIP BLANK

Results
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
94
116

138

Flags

PQL
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
5.0
1.0

Control
Limits
71-133
80-151
75-138
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998

Lab Traveler: 12-086
Project: V-1075-03

Date Extracted:
Date Analyzed:

Matrix:
Units:

Lab ID:

Compound

Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
(trans) 1,2-Dichloroethene
1,1-Dichloroethane
2,2-Dichloropropane

(cis) 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,1-Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
(cis) 1,3-Dichloropropene
Toluene

(trans) 1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-Dichloropropane

VOLATILES by EPA 8260B
METHOD BLANK QUALITY CONTROL

page 1 of 2

12-11-98
12-11-98

Water
ug/L (ppb)

MB1211W1

Results

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Flags

PQL

1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project: V-1075-03

VOLATILES by EPA 8260B

METHOD BLANK QUALITY CONTROL
page 2 of 2

Lab ID: MB1211W1

Compound
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylene

o-Xylene

Styrene

Bromoform
Isopropylbenzene
Bromobenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-chloropropane
1.2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Surrogate
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

* - Surrogate recovery is outside control limits.

Restlts
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery
97
115
140

Flags

PQL
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
5.0
5.0
1.0

Control
Limits
71-133
80-151
75-139
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Date of Report: December 30, 1998
Samples Submitted: December 10, 1998
Lab Traveler: 12-086

Project; V-1075-03

VOLATILES by EPA 8260B
SB/SBD QUALITY CONTROL

Date Extracted: 12-11-98
Date Analyzed: 12-12-98
Matrix: Water
Units: ug/L (ppb)
Lab ID: SB1211W1

Spike Percent Percent
Compound Amount SB Recovery SBD  Recovery RPD
1,1-Dichloroethene 250 218 87 233 93 6.4
Benzene 250 206 82 203 81 1.3
Trichloroethene 250 247 99 252 101 2.1
Toluene 250 237 95 252 101 6.0
Chlorobenzene 250 236 95 242 97 2.2

** RPD is outside control limits.
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5 Auecust 1997 ENVIRONMENTAL
=]

Henry Ong

Project Manager - Richland Federal Building
Abide Interational Inc.

P.O. Box 1631

Richland, Washington 99352

Re:  Analytical Results of Soil Samples Collected From Beneath Chemical USTs

Dear Mr. Ong:

On July 17, 1997 PBS monitored the excavation of three chemical underground storage tanks
USTs. The three tanks were located in the front of the Richland Federal Building (east side) and
were installed in a row in an east-west orientation, Excavation of the tanks began at
approximately 12:30 pm and by 3:30 pm, all three tanks were out of the ground and blocked-up
on plastic sheeting. No visual or olfactory evidence of leakage was observed during the
excavation of these tanks. The tanks and piping were coated with a heavy asphaltic material and
appeared to be in very good condition. Supply piping to the tanks appeared to be welded at the
joints. Due to the presence of structures preventing the excavation of the supply piping, the
supply piping was abandoned in place. All fill and vent piping was excavated and disposed of
with the three USTs.

PBS collected three soil samples from the bottom of the finished excavation (one sample from
beneath each tank). As a quality control measure, one of the samples was split in the field and
submitted for analysis as a sample duplicate. Each sample was collected from a depth of
approximately 1 foot beneath the bottoms of each tank which correlated with a total depth of
approximately 9.5 feet below ground surface. The soil in the vicinity of the tanks consisted of a
course sandy gravel mixed with river cobbles. No evidence of ground water was observed during -
the excavation activities. Samples STX 1 and STX 2 were collected from beneath the west tank,
sample STX-3 was collected from beneath the center tank and sample STX-4 was collected from -
beneath the west tank. These samples were transported under chain of custody to North Creek
Analytical in Portland, Oregon. The tanks formerly stored solvents for use in the maintenance of
printing equipment.

Each of the four samples was analyzed for volatile organic compounds by EPA Method 8260.
This analysis tests for 63 different organic compounds. No detectable levels of any of these

ENVIRONMENTAL
MANAGEMENT
AND CONSULTING

1230 SW Morrison Strect, Sutte 600 Poetland, OR 97205 503/248-1939  Fax 503/248-0223

DENYER Ct 6t Ne PORTLAND RICILLAND SEAYVLE
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Henry Ong

Richland Federal Building
5 August 1957

Page2

compounds were identified in any of the four samples submitted for analysis. These findings
provide additional evidence supporting PBS” earlier obscrvations that indicated that these tanks
had not leaked.

Attached to this letter is a copy of the final analytical fepoit and the chain of custody form. If you
have any questions regarding this informaton, please contact me at your convenience.

Sincerely,
Douglas Hancock
Project Manager




.JAN-12-1993  16:05

' : , L P.04,13
FROM i NORTH CREEK ANRLYTICRL TO 3 SUSL4EYLLS rDUS b | P -
1S Knwironniental Project: Federal Building : Sampled: THTRT
1220 8W Moriison Projeet Number:  $930.01 - Received: 71887
Portland, OR 57205 Froject Manager:  Doug Hancock Reported:  8/1/97 13:53
ANALYTICAY. REPORT ¥OR SAMPLES:

Sample Deseription Luborulory Sumple Number Sample Matrix Nate Sampled
STX-1 P707335-01 Soil mim
STX-2 1'707335-02 Soil mnm
STX-3 ' P707335-03 Sail M7
S1X-4 P707335-04 Swil w197

North Creck Analytical, Ine, . The results in this repor( apply to the samples analyzed in accardance with the chain of custody documer
. Thts analytical report must be reproduced it lis entire;

Howard Iolmes, roject Matager | Page 1 of




JAN-12-1993 16:05

. ’ P.85713
FROM :NORTH CREEK ANALYTICAL TO !¢ 503248@223 P%YS 1B ua -
PRY Favironnenial Project; Federul Building Sempled:  7/17/97
1220 SW Morrison Project Number:  5950.01 Recelved: W18/97
Partlond, OR 97205 Peajeet Mansger: Poug Huncock Reportcd:  8/1/97 13:55 "
Volatile Organic Compounds per EPA Method B260A
North Creck Analytical - Por(land
halch Date . Dale , Reportlng
Analyle Number  Preparcd  Analyzed  Limits Limit Result  Unlts Notes*
GrX- P707335-01 Soll "
Acetone 0870017  1B3UN 73197 1250 ND  ughkgdry
Benzene “ “ - 50.0 ND " *
Nromobenzene " " " 50.0 ND
Bromochloromethane " " " 50.0 ND "
Bromodichlaromethane " " v 50.0 ND "
Bromoforn " " " 100 NDo
l\rontomethane " " v 500 NN .
2-Butanone " Y " 1250 ND "
n-Butylbenzene " " 50.0 ND " j
see-Butylbenzene " " " 50.0 N " |
tert-Butylhenrenc " " ' 50.0 ND "
Corbon tetracldoride " v " 50.0 ND "
Chlorobenzene " v " 50,0 ND " ,
Chlarocthane " " v 3100 ND " 1
Chloroform " " “ sou ND "
Chioromethenc v " " 250 ND "
2-Chlorofoluenc " " " 50.0 Nb v
4-Chlorotoluene " " v 50.0 ND N
},2-Dlbromo-3-chlotopropune " " " 250 ND "
Dibromochloromethane v v " 50,0 ND -
1,2-Nihbromacthanc " " " 500 ND "
Dibromonctliung " " ' 50.0 ND N
},2-Dichlurobenrenc " " " 50,0 ND “
1,3-Dichlorolictizene " " " 50.0 ND "
1,4-Nichlyrobenzene N " " 50.0 ND "
Dichloradifluaromethane " " " 100 ND v
1,1-Dichlorncthang Y " " 300 ND "
1,2-Nichlorocthane " i " 50.0 ND "
1, {Dichlorocthene " " " $0.0 ND "
cis~J,2-Dichlorocthene " " " 50.0 ND "
{rans-1,2-Dichiorosthene " " " 50.0 ND "
1,2-Dichloropropanc v " v 50.0 ND "
1.3-Dichloropropane " " . 50.0 N
2,2-Dlehloropropuie " " " $0.0 ND
1,1-Dichlorapropenc " " " $0.0 ND "
tis-1,3-Dickloropropene “ " " 50,0 ND "
trang-1.3-Dichlorapropenc v " " 50.0 Np
Ethylhenrene " " " 50.0 N

North Creek Auslytical, Ine.

Howard Holiex, Project Manager

SRefer (o ond of report for lext uf nafey and definit

rage 2




JAN-12-1998 16:05

P.86713
FROM tNORTH CREBK PNALYTICAL TO [ 232480222 PSR3 AWW /WL Wt &It 11 Wpawes o 4 s
PRS Favironmentdl Project; Pederal Building Sempled: 1797
1220 SW Morrison Project Number:  $950.01 Received: VIR/9T7
Porttand, OR 97208 Project Manager: Doug Hancock Reported:  8/1/97 13:55
Volatile Organic Compounds per FPA Mcthod H260A
North Creck Analytical - Por{land
Bateh Date Nate Surrogale Reporting
Analyte Numher  Preparcd  Andlyzed - Limits Limit Jesult  Units Notes®
57X-1 {¢coniinued 70733801 St
Tlexachlarobutadicac 0870017 391 39T 100 ND  ughkgdry
2-Hexanone Y " " 250 ND "
Taopropythenzene " ¥ " 50.0 N
plsapeopyltoluene " L " 500 Nb "
A-Meihyl-2-pentunune " " " 250 ND "
Methylene ¢hlorlde r ¥ " S00 ND .
Nuphthalenc " " " 100 ND "
n-1nopyibenzene " . " 50.0 Ny "
Slyrene . " ! " 00 ND *
1,1,1,2 'cleachlorocthane " " ¢ 50.0 ND "
1.1.2,2-Teusachloracthane " " " 50.0 Nt
Tetruehlorocthene N E o S0.0 N
Toluene " " " 50.0 ND
1,2,3 Tichlorvbenzeog " " v 50.0 ND “
1,2,4-Trichloroheazene - " u 50.0 N
1,1, 1<Trichlorocthane . " " 50,0 N
1,1, 2" Triclilarvothune " " " 50.0 ND "
Trichlotoetiene " " " 00 ND "
Trichlorofluoromethune " " “ 50.0 N
1,2,3-Teichlaropropne " " " 50.0 Ny
1.2,4-Trimethylbenzenc " " " 50.0 NR *
1,3,5-Trimethylbenzenc " " " 50.0 ND "
Viuyl chluride " . " 100 ND "
v-Xylene " - " $0.0 NL v
m,p-Xylene o " “ \ 500 N
Swrrogate: 4-L1Y ” b 504130 106 % )
Surrogate: Dibromofluoromethune " . " 65.0-130 150 " !
Surrogate: Toluene-d8 " " “ 65.0-130 y2.6 "

Norihi Creck Analytiesl, Inc.

Howard Holues, Project Mansger

*Tafer fa end of epor! for fext of noles and definitions.

Pagedoft)




.JAN-12-1993 16:86

' FROM :NORTH CREEK ANALYTICAL  TO SO324UdLLs Fe0s Losi v P.@7/13
PR Pavirennveniat Projoct:  Peders! Buflding Sampled: WI787
1220 SW Morrison P'roject Number:  5950.01 Reueived: /1897
Porlland, OR 97205 Project Manager:  Doug Hancock Tteporied: 8/1/97 13:55 )
Volatile Organic Compounds per EPA Method 8260A
North Creck Analy(leal - Portland

Bulch Diste Dale Reporting !
Analyte Numher  Prepared  Analyzed  Limits Limb Result  Units , Nores*
Srx-2 P707335-02 Soil
Acetone 0870017 31197 31197 1250 ND ug/ke dry
Benzoue . “ " $0.0 ND " ‘
Bromabenrzone ¥ y " $0.0 ND " *
Bromochlotomethune r v " 50.0 ND u
Rromodicliloremethane " . " 50.0 ND "
Bromolynn " v ¢ 100 ND "
Bromonmicthane “ # “ 500 ND "
2-1lutanone " " . 1250 ND v
n-Butylbensenc 0870037 T3Y/97 73197 50,0 ND ug/kg dey
sec-Rutylbunrene " " " 50.0 ND " ]
ter-Nutyibenoene " " ) 500 ND "
Cahon tetrachloride v - “ 50.0 ND "
Cllorubenvenc " " " 50,0 ND "
Chlorocthane " v " 100 ND "
Chlornform . . v 50.0 ND "
Chlorumethune " " ! 250 N K
2-Chlorotoluenc “ “ " 50.0 ND OO !
4<Chlarotalucne v " " 50.0 ND "
1,2-Dibromin-3-chloropropane " . " 250 ND "
Nibromuchivromelhanc n " ' 50.0 ND "
1,2-1ibromocthane ! " " $0.0 NI “
Dibromomethane " " " 0.0 N ,
1,2-Dichlorobenzenc v " i 500 ND |
1,3-Dichlorobenzenc “ " " 50.0 ND " 5
1,4-Dichlorobenzenc N " “ 500 ND "
Dichlorodinluoromethune " y v 100 ND "
1,1-Dichlorocthane " " " 5090 ND "
1,2-Dichlaracthane v v " 50,0 ND "
1,1-Dichloroctlicnie " " " 500 ND "
¢ls-1,2-Dichloroethene " " " 50.0 N
trans:1,2-Dichloracthieue " " v 50.0 ND "
1.2-Dicllvropropune N " i 50.0 ND "
1,3-Dichloropropanc ' " " 50.0 Ny
2,2-Nighlvropropanc " " " 50.0 NO "
1,1-Dichloropropene v " " 50.0 Npooot
¢is-1,3-Dichloropropens " " " 50.0 ND “
teans-1,3-Dichloropropeiie " " " 500 ND
Lithylbenzenc Y “ o $0.0, ND "

Nurth Crock Analytical, Inc,

Howsrd Holmes, Project Manager

*Refer 16 end of vaport for text of notes and definltl

Paged ¢




. JAN-12-19393 16:06

FROM INORTH CREEK RNALYTICAL TO ' ! BB AMOULLD 1 s - P.88713

POS Yirvitonmenta) Project:  Fedorsl Building Sampled:  T/17/97

1220 SW Morrison Project Number; $950.01 Meceived: 718197

Forifund, OX 97205 Projeet Manuyers Doug Hancock Reporied: 8/1/97 1333

Volatile Organle Compounds per EPA Method 8260A
North Creck Anulytical - Portland
Butch Date Date . Surrogate Reporting

Antlyle Number  Prepared  Analyzed  Limits ) imiy Result Units Notcs*
S$TX-2 {continued) P707335-02 Solt
HHexnelilorobutudicne UgTOLIT /3197 /31151 100 ND  wugkgdry
2<}lexanonc " " " 250 NG "
Tropropylbenene ' ¢ " 500 ND "
p-Isoprupyltolucne ! " * 500 NDOO
4-Mcthyl-2-pentanone " " " 250 ND "

Methylene chlorlde " " ¢ 500 ND v

Nuphthalene " * » 100 ND Y

n-I'ropylbenzene " ) " 50.0 N

Styrene " " v 50.0 NDOOO¥
LG 2<Tdeehlorocthone N . “ 50.0 ND -
{,1,2,2-'crachlorocthane v " v S04 ND "
‘I'e{eachlorocihenc ¢ " u 50,0 ND "

“Toluenc “ v " $0.0 ND "
1,2,3<I'richlorobenzenc " " . 50.0 ND "
1.2,4-T'richlorobenzence " u " 50.0 ND "
1.1,1-71ichlorocthanc " " " $0.0 ND "
1,1,2-1richlorocthane N . " 50.0 ND OO

‘Frichlorocthene " " v 500 ND "
Trichlorofluosomethance " " “ 50.0 ND "

1,23 Friclloropropane " " " S0.0 N "
1,2,4-Trimethylbeneane b " “ 50.0 ND v
1,3,5-Trimcthylbenzene " u " 30.0 ND "

Vivyl ehlaride " Y " 100 ND "

o-Xylone " " " 500 N

mp-Xylene S y " 50.0 N ¢ .
Sureogate: 4-NFE " THTTT 65.0-130 R T T
Surrogale: Dibromafitoromethane " " " 65.0-130 131 " !
Surrogote: Toluene-08 r f " 65.0-130 05.3 “

North Creck Annlyticel, Inc.

Howand Vlolwex, Project Manager

SJizfar (5 end of repart Jor fexi of noley und definitior
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. JAN-12-1993 16:86

P.@39/13

' FROM :NORTH CREEK ANALYTICAL TO ¢t 5032480225 PS03 1937, e8-01 22; 10Pr H233 P.e7/:
RS vironmenta) Project: Fedecal Building — Sampled; 7717197
1220 SW Morrison Project Number:  $950.01 Reccived:  7/18/97 :
Partland, OR 97205 Project Manager:  Doug Haneoek Reporied:  8/1/97 13:3% l

Yolatile Organtc Compounds per EPA Method 8260A
North Creck Analytical - Por(land

Nsleh Date Date " Surrogalc Reporting

Analyte Number  Prepared  Analyzed  Limits Linit Result  Units Note,
§TX-3 P707335-03 Solt

Aocctone 0870037 /31197 7/31/97 j250 ND ug/ke dry !
Bengene " N ¥ 0.0 N !
Branshenzene * L . 50,0 ND v
Bromochloromethune " " " $0.0 NI . >
Bromodichlarenicthane . " - 50.0 N v ¥
Bromafum " " " . 160 ND " ‘
Brinomethunc v " v 500 ND "

2-Butanong " " " 1250 ND " ;
n-Nutytbensene 0870017 3197 URV9? 50.0 ND  ugkgdry |
sce-Nutylhenvene " ! " s0.u ND "o
{en-Butythenzene " - ¥ 50.0 ND "

Carban tetrnehloride h " * 50.0 ND "

Chiarahenveng “ " . 50,0 ND "

Chilorocthane " i v 0o ND "

Chlareform “ " r 300 ND N

Chlaroiucthone " " v 230 ND "

2-Chlorololyenc u " " 30.0 NbD "

4.Chlorotoluene " " v 50.Q ND " i
1.2-Nikromo-3-chloropropanc " " “ 250 ND" |
Dibromachlocomethang " v S 50.0 ND " 1
1,2-Dibtowmyethone " " " s0.0 ND "

Dibromomethune n . v 500 ND "

1,2-Dictilorobenzene " " " 50.0 ND "

1, 3-Dichlarabensene . " " 50.0 ND v

L 4-Dichilorebenzens " " " 30.0 ND "
Dicklorodifiuoromethane # " " 100 ND "

1. 1-Dichlarocthane . . " 500 ND "

1,2-Dichlorsethane " " " 50.0 ND "
1,1-Dichlorosthene " " " $0.0 Nh "
¢is-1,2-Dichloracthene " " " 50,0 ND "
tans-1,2-Pichlorocthene " " " $0.0 ND v
1,2-Diehloropropanc " " ” 50.0 ND ¢
1,3-Dichlorapropane " n " LIRY ND ¢

2,2-Dichloroprupae " " " 50.0 ND "
1,1-Dichloropropene " N " 50.0 ND "
cis-1,3-Dichloruprupenc " " " 30,0 N
truny-1,3-Dichlorapropene " g " 500 ND

Lihylhenzene " " u 50.0. NO "

North Creek Anutytical, Inc,

Howard olmes, Projoct Manuger

*Refer to end of report for teat uf notax and definittor]
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. JAN-12-1993 16:06

. ’ P.18/13
FROM :NORTH CREEK RNALYTICAL TO s BATRALYLLs MaUwS AJdlIuU wa .

IS Envirommema Project: Federnl Building Sampled: 71797

1220 SW Marrison " Project Nupiber:  5950.01 Recelved: W18M7

Portland, OR 97205 'roject Manager: Doup Hancock Keported:  #/3/97 13:53

Volatlle Organic Coinpounds per EPA Method 8260A
North Creck Analytical - Por(land
Botch Dsle Date . Surrogate Reporting,

Anlylo Number  DPropaced  Analyzed  Limits Limit Result Unite Notes®
STX-3 (continued) }'707335.03 Solt
1lexachlorobutadiene 0870017 /31797 731197 100 ND up/ke dry
2-)texanone ' " v v 250 ND v
1sopropylbenzene ' " “ o u 50.0 ND "
p-Isopropylioluene » " " 50.0 ND v
4-Mcthyl-2-pentanone v " " 250 N

Methylene chlorlde v " " 500 Nb "

Nuphthalene " "o " 100 ND
n-1'ropytbenzene ¢ . " 50,0 ND "

Styrene " LI “ $0,0 ND "
1,1,1,2-Vetrachiorocthuie " " o 50.0 ND "
1,1,2,2<Feiachlorocthane " . v 50.0 ND "
‘I'eteachlototthone " " “ ' 50,0 N

‘Toluene " v " S0.0 N
1,2,3-Trichlorobenzene “ " " 50.0 ND "
1,2,4<ITichlorobenacne o " " © 500 N

1,1, 1-Trichlorocthane " " " 50.0 ND n
§,1,2<Ivichlotoethane K " " 50,0 ND

‘I'richloroethene " " " $0.0 ND "
Trichloroflvorametiance " " " 300 ND "
1,2,3-1Tichloropropausie " ! " 500 ND
1,2,4-Trimcthylhenzence ! " " 500 ND "
1,3,5-Trimcihylhenrene v " “ $0.0 ND "

Viayl ehloride " * " 100 N

a.-Xylene " “ u $0.0 NP "
hp-Xylene ! : 0 Np

Surrogate: 4-BFR TR T e 680130 TTTTTige % .
Sureogate: Dibromofluoromethane “ " " 03.0-130 3 - /
Surrogate: Toluene-d8 " " " ¢5.0-130 97.1 "

Noith Greck Analylical, Inc, CRefer to end of raport for lext of notes and definition:

Toward Holuey, Project Manager ' Page7of )




JAN-12-1999 16:07

FROM INORTH CREEK ANALYTICAL T0 H 230324680225 PSO3 1997,.¢8-¢1

P.11/13

Q2:11PH #2332 P,Q9/12

RS Eavitonmental

Project:  Federal Building

Sumpled: 7717197

1220 SW Morrison Prajeet Number: 950,04 Recelved: 7/13/97
Poriland, OR 97205 Froject Manager:  Doug Hancock Reported:  8/1/97 13:55
Volatile Organlc Compounds per EPA Mothod 8260A
North Creek Analytical - Por{land
Batch Date Date ~ Surrogute Reporting
Analyte Number  Peepored  Annlyzcd  Limits Limit Reswlt  Unils Notes®
STX-4 F107335:04 Soit
Acatone 0870017 23197  B3UYT 1250 ND  ughkgdry ,
Benzene " v " ‘ 50.0 ND v
Bromohenzene ' ¢ v " 30.0 ND v %
Bromaehloramethane " u . 50.0 Nb »
Bromodichluromethane " . " $0.0 N "
Browoform v . “ 100 ND " |
Pramomctlane " " » 500 ND N :
2-Butmoong " " " 1250 ND "
n-Butylhenzene 0870017 3197 /3197 ' 500 ND  wghkydry
sce-Dutylhenaene " " " 50.0 Nh »
tort-Butylbenzene - " . 50.0 ND
Curbont telrmchloride " " " 300 ND "
Chlurohenzenc " " . 50,0 CND "
Chlorogihune " H " 100 ND W
Chtwroform " " " ' 300 ND "
Clilorimethane " 4 " 250 ND "
2.Chlormtalucng " U " §0.0 ND "
4-Chlarotoluene g " - SO0 ND "
1,2Dibrumo-3-thloropropane u " il 230 Np oo
Dibromochforomethane " " " 50.0 ND
1,2-Dibromocthane " " " 50.0 N v k
Didbromomethane . » . 30,0 ND "
1, 2-Dichlorobenzens " " v 50,0 ND "
}.3-Dichlorabenzene " " " $0.0 N '
1,4-Lichiorobensent " v " 50,0 ND v !
Dichlorodifluoromethene " " " 100 ND " ‘
1.1-Dichlorocthane n " “ 50,0 ND " |
1,2-Dichloroethanc " " " 50,0 Nt
1,1-Dichlorocthene r " " 50.0 ND .
cig-1,2-Dichlaroathene " L Y 500 ND Y
trons-1.2-Dichivracthene " “ " 50,0 ND o
1,2-Dichloraprapanc v " " $0.0 ND "
1,3-Dichlorupropane " " " 50.0 ND v
2.2.Jhichloropropane " . . 50,0 ND *
1,1+Dichloropropene " * “ $0.0 ND oo
cix=4,3<THichlorapropeine K v " 50.0 N "
trunge{,3-Dichloropropene v " n 50.0 NI “
Pihylhenzene " " " 50.0 . N j

Narth Creek Analytical, Inc,

Howard llolmes, Praect Munager

"Refir o end of report for text of nates ond definitions. \’

.
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_ JAN-12-1999  16:@7

‘ : P.12/13
FROM ¢NORTH CREEK RNALYTICAL TO ¢ DUSLMOULLY 1 e ~e-

PUN Uanvironmental Prajeet:  Federal Building Sampled: 1797

1220 SW Morricon Yroject Number:  5950,01 ~ Reccived:  7/18/97
Poriland, OR 97205 Praject Manaper:  Doug Hancock Reporied: 8/1/97 13:55

Volatile Organle Compounds per EPA Mcthod 8260A
North Creek Anslytical - Portland
Ralch Date Date Sutrogale Reporting

Anslyle Number  Prepared  Analyzed  Limits Limit Reauh  Units Notes*
E1X-4 (continued) 170733504 Sofl
Hexachlorobutadicns 0870017 73197 7/34/97 100 ND  ug/kgdry
2-1)extnone " " " 250 N
1sopropylhenzene . " " 50.0 ND u
p-Isapropyltaluenc N " . 50.0 ND "
" 4-Methiyl-2.pentanunc " " v 250 Ny

Methylene chloride " K " $00 ND “

Naphthalenc v " “ 100 ND "
nPrapylthenzene Y ! “ 50.0 N “

Styrene " S " 50.0 ND
1,1,1,2-Tetrnchlorocthane - . " $0.0 NDOOOt
1,1,2,2-%¢truchlorocthane " . v : 50.0 ND "
Tetmechlorocthene " " “ 50,0 NDO"

Toluene ! " " 500 ND "
1,2,3-Trichlorobenzenc " " “ 500 ND O
1,2,4-Trichlorebenzene " “ " $0.0 ND ¢

1,1, - Trichloracthane “ " " s0.0 ND
),),2-Trichlorocthane v " “ 00 ND
Trichlorocthene " " " 50,0 ND "
TrichloruNuoromethane " " " 300 ND O
1,2,3-Trichloropropanc " " " 50.0 NDoo
1,2,4-Tomethylbenzene " " » 50.0 ND "
1.3,5-Trimcthylbenzene v : 50.0 ND "

Viny! ¢hioride " " " o 100 N

o-Xylene " " " ’ 50.0 ND ot

m,p-Xylcne v ! " 50.0 Npo

Surrogate: 4-BFB T “ LA 65033 S e "G T
Surrogate! Dibromafluoromethance " " " 05.0-130 134 " !
Surrogate: Tulusa=d8 b “ " 65.0-130 3.2 o

North Croek Analytical, Ine.

Howard Holmes, Proicct Mansger

*Refer (0 end af report for text of nates and definttlor
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SHANNON &WILSON, INC.

APPENDIX B

IMPORTANT INFORMATION ABOUT YOUR
ENVIRONMENTAL REPORT

V-1075-02




Geotechnical and Environmental Consultants

AN SHANNON & WILSON, INC. Attachment to Report V-1075-02 Page 1 of 2
[
|

Dated: _ May 10, 1999

To: Mr. Craig Frantz
Abide International, Inc.

Important Information About Your Geotechnical/Environmental Report

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may not be adequate
for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report expressly
for you and expressly for the purposes you indicated. No one other than you should apply this report for its intended purpose without first
conferring with the consultant. No party should apply this report for any purpose other than that originally contemplated without first
conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific factors,
Depending on the project, these may include: the general nature of the structure and property involved; its size and configuration; its
historical use and practice; the location of the structure on the site and its orientation; other improvements such as access roads, parking
lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the client. To help avoid costly
problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report may affect the recommendations.
Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of the proposed project is changed (for
example, if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built instead of an
unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, or configuration of the proposed project
is altered; (3) when the location or orientation of the proposed project is modified; (4) when there is a change of ownership; or (5) for
application to an adjacent site. Consultants cannot accept responsibility for problems that may occur if they are not consulted after factors
which were considered in the development of the report have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report is
based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also affect
subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept apprised
of any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data were
extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual interface
between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may differ from
those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work together to help
reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly beneficial in this respect.

A REPORT'S CONCLUSIONS ARE PRELIMINARY.

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions revealed
through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can be discerned
only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide conclusions. Only the
consultant who prepared the report is fully familiar with the background information needed to determine whether or not the report's
recommendations based on those conclusions are valid and whether or not the contractor is abiding by applicable recommendations. The
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consultant who developed your report cannot assume responsibility or liability for the adequacy of the report's recommendations if another
party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a geotechnical/environmental
report. To help avoid these problems, the consultant should be retained to work with other project design professionals to explain relevant
geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of their plans and specifications relative
to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test results,
and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or other
design drawings, because drafters may commit errors or omissions in the transfer process.

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared for
you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for whom the
report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was prepared. While
a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss the report with your
consultant and perform the additional or alternative work believed necessary to obtain the data specifically appropriate for construction
cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy of subsurface
information always insulates them from attendant liability. Providing the best available information to contractors helps prevent costly
construction problems and the adversarial attitudes that aggravate them to a disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses are
not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that identify where
the consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual responsibilities and take
appropriate action. Some of these definitive clauses are likely to appear in your report, and you are encouraged to read them closely. Your
consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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