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1 SUMMARY

1.1 Introduction

Maul Foster & Alongi, Inc. (MFA) has prepared this final remedial investigation (RI) and
risk assessment (RA) report for the former Precision Engineering, Inc. (Precision) site at
1231 South Director Street in Seattle, Washington (see Figures 1 and 2). Precision
formerly manufactured and repaired large hydraulic cylinders. Repair work included
chrome-plating operations.

The RI and RA are being conducted under the Washington State Department of Ecology
(Ecology) Voluntary Cleanup Program (VCP). The site’s VCP identification number is
NW 1511. Precision entered the VCP in October 2005, after completing a preliminary
soil and groundwater assessment in June 2005. A Supplemental Remedial Investigation
(MFA, 2006a) was submitted to Ecology, summarizing investigations completed by
MFEA between June and December 2005. Based on that report, Ecology issued an opinion
letter on March 27, 2006, that concluded that the work completed was not sufficient to
meet specific substantive requirements contained in the Washington State Model Toxics
Control Act (MTCA) and its implementing regulations, Chapter 70.105D Revised Code
of Washington and Chapter 173-340 Washington Administrative Code (WAC), for
characterizing the site (Ecology, 2006¢c). Precision submitted an RI/RA report on July 17,
2006. Ecology has issued a number of comments on the RI/RA report by electronic mail.
This final RI/RA report is meant to supersede all previous submittals and to incorporate
Ecology’s comments.

1.2 Findings

1.2.1 Soil on Former Precision Property
Indicator Hazardous Substances

As discussed in Section 4.1, indicator hazardous substances (IHSs) identified in soil on
the former Precision property are:

o Hexavalent and trivalent chromium
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o Petroleum hydrocarbons (diesel-range organics [DRO] and oil-range organics
[OROY))

e Trichloroethene (TCE)

Nature and Extent

Hexavalent chromium was detected in soil samples collected under the building footprint,
with the highest concentrations located beneath the former chrome-shop area. The
highest concentrations of trivalent chromium were also found in this area. DRO and ORO
were generally detected in and directly outside the southeast quadrant of the building.
The highest concentrations of TCE were detected under the building, in the former
chrome-shop and grinding-shop areas (see Figure 3). Section 4.1 contains additional
information on the nature and extent of [HSs in on-site soil.

Reasonable Maximum Exposure

Exposure scenarios for soil are described in Section 6.4.1. The reasonable maximum
exposure for soil is based on industrial workers who may contact IHSs in soil through
incidental ingestion of impacted soil, inhalation of vapors or soil particulates, and dermal
contact with chemicals in soil in an industrial setting. Also, indoor industrial workers
may have indirect exposure to volatile chemicals (TCE) that migrate from vadose zone
soil to indoor air.

CULs and Exceedances

Site-specific soil CULs based on direct-contact exposures were developed for each IHS,
and a soil CUL based on vapor intrusion into buildings was developed for TCE (see
Section 7.1.1).

CUL exceedances are described in detail in Section 7.2.1.1. Hexavalent chromium
concentrations were above the direct-contact CUL in a limited area of shallow soil
immediately beneath the building slab in the former chrome-plating area. The building
prevents workers from having direct contact with hexavalent chromium in soil. No other
THSs were detected in soil on the property at a concentration exceeding a site-specific
CUL for the direct-contact pathways.

TCE was detected in soil at a concentration greater than the vapor-intrusion CUL.
Indoor-air sampling was performed to better evaluate this potential exposure scenario.
Risks associated with potential exposure to IHSs in indoor air are summarized in Section
1.2.4 below.
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1.2.2 Soil in Off-Property Drainage Ditch
Indicator Hazardous Substances

For the purpose of the site investigation, Ecology requested that Precision’s investigation
include the drainage ditch located south of the former Precision property. As described in
Section 4.2, THSs in soil in the drainage ditch south of the former Precision property
boundary are:

o Metals (arsenic, cadmium, copper, hexavalent chromium, trivalent chromium,
lead)

o Chrysene
o Petroleum hydrocarbons (DRO and ORO)

Nature and Extent

The nature and extent of IHSs in ditch soil are described in detail in Section 4.2.
Hexavalent chromium was detected in a soil sample near the stormwater outfall from the
west side of the property. All other IHSs were detected in areas of the ditch that receive
runoff from multiple sources besides the former Precision property, and Precision is not
believed to be the source of these contaminants. '

Reasonable Maximum Exposure .

The reasonable maximum exposure for the ditch soil is by direct contact in an industrial
setting (see Section 6.4). '

CULs and Exceedances

Site-specific soil CULs based on direct-contact exposures were developed for each IHS,
as described in Section 7.1.1. Exceedances of CULs are discussed in Section 7.2.2. The
concentrations of lead and arsenic in some shallow-soil samples collected from the
drainage ditch south of the former Precision property were above direct-contact CULs.
These samples were in locations that receive runoff from multiple sources: from the
former Precision property; from properties east and west of the former Precision
property; from 14th Avenue; and from the Highway 99/W Marginal Way S on-ramp.
MFA believes that the lead and arsenic in samples from the ditch originated primarily
from sources other than the former Precision property. This conclusion is supported by
site characterization data from the property. Neither lead nor arsenic was detected above
CULs in the sample collected near the discharge pipe from the western part of the former
Precision property, or in samples collected just south of the paved area directly in the
path of sheet flow from the former Precision property. It should also be noted that lead
and arsenic concentrations detected on the north side of the ditch, near the site, were
similar in magnitude to concentrations from the south side of the ditch, receiving sheet
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flow from a different source, the highway on-ramp. During the ditch investigation, the
highest lead and arsenic concentrations were detected directly beneath the neighboring
outfall and in the area around its discharge path.

Cleanup Action

Despite evidence of multiple sources of contamination, Ecology indicated that Precision
may be at least partially responsible for the exceedances of CULs and did not accept
Precision’s previous proposal of taking no action in the off-property ditch. Therefore, to
address the comments and concerns expressed by Ecology, Precision proposed to
excavate all ditch soil containing IHSs at concentrations that exceed CULs. A separate
work plan for removal of soil from the ditch (MFA, 2007) was approved by Ecology via
electronic mail on August 2, 2007 (Ecology, 2007a).

Ditch excavation work and confirmation sampling were completed on October 24 and 25,
2007 (see Section 8). Approximately 100 cubic yards of soil was removed and properly
disposed of off site. After excavation was complete, the entire area of soil disturbance
was backfilled and stabilized with hydroseed. A total of 13 confirmation soil samples
were collected at the bottom of the excavation and ten soil samples were collected around
the perimeter of the excavation. Because two perimeter confirmation samples exceeded
CULs, additional sampling was conducted on November 19, 2007, to delineate any
potential contamination surrounding the samples. The results of this additional sampling
indicated that there is no widespread contamination outside the area excavated.

As a precautionary measure, the two additional small areas mentioned above where
chemical concentrations in confirmation samples were above the CULs were excavated
on March 27, 2008. Approximately 4 cubic yards of soil was removed and properly
disposed of off site. The excavated areas were backfilled with clean soil and stabilized
with grass seed. Confirmation soil samples were collected from the bottom of the
excavation. One confirmation sample had concentrations of arsenic and lead that
exceeded CULs by 8 percent and 2 percent, respectively. Because these concentrations
are only slightly above CULSs, residual soil impacts are both isolated and small in extent,
and over a foot of clean fill material covers the sample location, no additional removal
activities were warranted.

1.2.3 Groundwater
THSs

As discussed in Section 4.3, IHSs identified in groundwater are:

o Metals (arsenic, copper, hexavalent chromium, trivalent chromium, and
selenium)

e Petroleum hydrocarbons (DRO and ORO)
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e Volatile organic compounds (VOCs) (TCE and vinyl chloride)

Nature and Extent

The nature and extent of THSs in groundwater are described in detail in Section 4.3.
Arsenic was ubiquitous in groundwater throughout the site at concentrations that appear
to be consistent with naturally occurring background levels, and there is no indication
that the former Precision property is a source of the arsenic in groundwater. Copper was
present in six of eight monitoring wells throughout the property. Hexavalent chromium
was detected in four of the eight monitoring wells. Trivalent chromium was detected in
six of the eight monitoring wells. Elevated concentrations of both hexavalent chromium
and trivalent chromium were found in groundwater samples collected beneath the
building footprint, with highest concentrations in or near the former chrome-plating shop.
Selenium was detected in four of the eight monitoring wells. However, because selenium
was not detected in soil at the site, it does not appear that Precision is the source of the
selenium detected in groundwater.

DRO were detected in five of the eight monitoring wells. ORO were detected in three of
the eight monitoring wells. Generally, the highest concentrations of both DRO and ORO
occurred in shallow groundwater in the southeast quadrant of the site.

TCE was detected only in samples from -under the building footprint. The highest
concentrations of TCE were in samples from below and downgradient of the former
chrome shop. There was no indication of TCE free product at the site. The presence of
TCE is interpreted to be the result of small releases over time that penetrated cracks or
seams in the concrete floor, and not the result of a larger release of product that would
result in free product in the subsurface. The use of TCE at the site ended in the mid-
1980s. Vinyl chloride, a breakdown product of TCE, was detected in one reconnaissance
groundwater sample (under the building footprint in the former cylinder shop, which is
downgradient of the grinding shop). Vinyl chloride was also detected in one shallow
monitoring well southeast of the building. The presence of vinyl chloride in groundwater
and the lack of TCE in downgradient wells indicate that degradation of TCE is occurring
and that nearly all TCE is degraded by the time groundwater reaches the downgradient

property line.
Reasonable Maximum Exposure

Groundwater exposure scenarios are discussed in Section 6.4.2. The reasonable

maximum exposure for groundwater at the site includes industrial workers who inhale

volatile chemicals that migrate from groundwater. Other groundwater exposure pathways

include excavation workers who directly contact groundwater, and potential discharge of
groundwater to surface water. Shallow groundwater near the site is not used for potable
water or domestic water supply and cannot be used as a potable or domestic water supply

source in the foreseeable future.

R:\8006.08 Stoel Rives LLP\Report\04_Final RI RA Report 7.21.08\Rf-RI RA Update.doc 7/21/2008
1-5



CUL Development

The development of CULs for groundwater is discussed in Section 7.1.2. CULs
protective of industrial workers who may inhale volatile IHSs that migrate from
groundwater to indoor air were developed for TCE and vinyl chloride.

Neither CULSs nor methods to calculate CULSs for potential excavation workers who may
directly contact chemicals in groundwater of an excavation are included in MTCA WAC
173-340-700 through WAC 173-340-760. However, Ecology approved the use of Oregon
Department of Environmental Quality (DEQ) risk-based concentrations (RBCs) for
comparison to site data to evaluate this direct-contact exposure scenario. It should be
noted that Occupational Safety and Health Administration standards require dewatering
of excavations before workers enter an excavation, and direct contact with groundwater
is expected to be minimal.

Because groundwater fate and transport modeling shows that IHSs present at the site will
not reach the Duwamish River (see Section 6.3 or Appendix A), groundwater CULs that
exceed surface-water CULs can be established consistent with WAC 173-340-
720(6)(c)()(E). Through fate-and-transport modeling, groundwater CULs with a point of
compliance at the eastern property boundary were developed for the protection of surface
water.

CUL Exceedances

Exceedances of groundwater CULs are discussed in detail in Section 7.2.3. The
concentration of TCE in a reconnaissance groundwater sample from beneath the building
exceeded both the groundwater CUL protective of indoor industrial workers who may
have indirect exposure to chemicals that migrate from groundwater to indoor air and the
RBC protective of excavation workers. Risks associated with potential exposure to THSs
in indoor air are summarized in Section 1.2.4. It appears that groundwater with
concentrations of TCE above screening criteria is restricted to a relatively small area
beneath the building.

In addition, concentrations of arsenic in groundwater samples from almost all monitoring
wells on the site were above the excavation-worker RBC. Arsenic was ubiquitous in
groundwater throughout the site at concentrations that appear to be consistent with
naturally occurring background levels, and it appears that natural concentrations of
arsenic in groundwater are above this RBC. There is no indication that the former
Precision property is a source of the arsenic in groundwater.

Concentrations of all modeled IHSs at the eastern property boundary were below the
calculated groundwater CULs for the protection of surface water. Hexavalent chromium
concentrations that exceeded CULSs for the protection of surface water were detected in
groundwater samples collected from borings and MW5, located within the building
footprint, and from one sample collected from MW1, located upgradient of the building.
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Concentrations of hexavalent chromium in wells located near the eastern property line
were not detected above their method reporting limits and did not exceed CULSs.

1.2.4 Air

Reasonable maximum exposure to potential air contamination at the site is by inhalation
by an industrial worker. TCE was detected in soil and groundwater at concentrations
above model-derived CULs protective of indoor industrial workers. To better evaluate
risks that airborne THSs may pose to potential industrial workers, samples of sub-slab soil
vapor were collected in April 2006, and samples of indoor air were collected in June
2006. TCE was detected in sub-slab soil-gas samples collected beneath the building at
concentrations above model-derived preliminary CULs protective of indoor industrial
workers for sub-slab soil gas. However, concentrations of TCE measured in indoor air
were below the applicable CUL (see Section 7.2.5). TCE was detected in ambient air
(outdoor air) at the property, indicating that there may be other sources of TCE near the
site that are unrelated to the former Precision facility. These results indicate that the
transport models used to estimate soil, groundwater, and sub-slab soil-gas CULs
overpredicted concentrations of TCE in indoor air. ‘

The presence of TCE breakdown products (e.g., vinyl chloride) in groundwater
downgradient of the source area indicates that TCE is degrading in situ. The TCE release
must have occurred before the mid-1980s, when Precision stopped using TCE. TCE
concentrations in soil and groundwater are expected to continue to decline over time, due
to natural degradation processes. Absent any new TCE releases, current conditions
represent the worst-case conditions for the foreseeable future. TCE concentrations in
indoor air are currently below MTCA Method C CULs. Based on empirical indoor-air
sample results, site-related volatile chemicals do not appear to pose unacceptable risks to
future workers. '

Ecology has requested that Precision complete additional investigation of the indoor-air
pathway. However, Precision has decided that the most cost-effective way to address this
pathway is to proceed with the installation of a sub-slab vapor mitigation system to
remediate any potential risks associated with the presence of sub-slab TCE
concentrations. On February 13, 2008, Precision submitted a separate cleanup action plan
to Ecology that described the proposed sub-slab vapor mitigation system (Pioneer, 2008).

1.3 Conclusions and Recommendations

Investigations at the site have fully delineated the extent of IHSs in soil and groundwater
on the property. Delineation has included extensive soil and reconnaissance groundwater
sampling; at least two rounds of groundwater monitoring in eight monitoring wells; and
modeling of the extent of TCE, vinyl chloride, metals, petroleum hydrocarbons, and
polycyclic aromatic hydrocarbons (PAHs). No additional investigation of soil or
groundwater at the site is recommended.
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Hexavalent chromium concentrations are above the direct-contact soil CUL for industrial
workers in a limited area of shallow soil immediately beneath the building slab in the
former chrome-plating area. The building prevents workers from having direct contact
with hexavalent chromium in soil, and there is no current unacceptable risk to human
health, based on hexavalent chromium in soil. No other IHSs were detected in soil on the
former Precision property at a concentration exceeding a site-specific CUL for the direct-
contact pathways.

To address the comments and concerns expressed by Ecology, Precision excavated ditch
soil containing IHSs at concentrations that exceed CULs. Removal actions were
completed on October 24 and 25, 2007, and March 27, 2008, and the area of disturbance
was backfilled and stabilized with hydroseed. Based on confirmation sampling, a small
area of less than 2 yards of soil remains with concentrations exceeding CULs. Residual
soil impacts are both isolated and small in extent, and over a foot of clean fill material
covers the sample location; therefore, no additional removal activities are warranted.

No IHSs were detected in downgradient monitoring wells near the eastern property
boundary at concentrations that exceeded site-specific CULs, indicating that there is no
off-site migration of contaminants at concentrations exceeding CULs. Additionally, fate
and transport modeling predicts that no site-related IHSs will reach the Duwamish River
at concentrations above method detection limits.

Concentrations of arsenic are ubiquitous in groundwater throughout the site at
concentrations above the excavation-worker RBC, but these appear to be consistent with
naturally occurring background levels. There is no indication that the former Precision
property is a source of the arsenic in groundwater.

Inhalation of volatile chemicals that migrate from groundwater to indoor and outdoor air
and direct contact, in the case of excavation workers, are the only potential pathways by
which industrial workers at the site may be exposed to chemicals in groundwater.
" Concentrations of volatile chemicals, including TCE, in groundwater appear to be
restricted to a relatively small area beneath the building, and TCE and vinyl chloride in
indoor air of the building are below the applicable CULSs, indicating that site-related
volatile chemicals do not pose unacceptable risks to future workers. Ecology has
requested that Precision complete additional investigation of the indoor-air pathway.
However, Precision has decided that the most cost-effective way to address this pathway
is to proceed with the installation of a sub-slab vapor mitigation system to remediate any
potential risks associated with the presence of sub-slab TCE concentrations. On February
13, 2008, Precision submitted a separate cleanup action plan to Ecology that described
the proposed sub-slab vapor mitigation system (Pioneer, 2008).

Other than those described above for the indoor air, no additional investigation or
remedial measures for soil, groundwater, or indoor air are proposed.
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2 BACKGROUND

2.1 Property Location and Description

The former Precision facility is located at 1231 South Director Street in Seattle,
Washington (see Figure 1). The approximately 3.5-acre site is in King County,
Washington, section 32, township 24 north, range 4 east, Willamette Meridian. The site is
approximately 1,800 feet (less than 0.5 mile) west of the Duwamish River. The area
surrounding the site is characterized by mixed industrial and residential use. The site is
zoned I (Industrial). A single 62,000-square-foot building is located at the site. The east
side of the building was constructed in 1968, and the west part was added in 1979. The
building is surrounded by an asphalt parking lot (see Figure 2). :

Precision operated continuously at the property between 1968 and 2005, ceasing
operations on March 1, 2005. Precision specialized in the manufacture and repair of large
hydraulic cylinders, large rolls used in the manufacture of paper and metal sheet
products, and other equipment. Services included precision grinding and polishing,
honing, hard-chrome plating, milling, welding, and a large number of flame- and arc-
applied metal coatings. Much of Precision’s work involved the use of chromic acid.
Approximately 10,000 square feet of the west side of the building was leased to Baszile
Metals Service, an aluminum distributorship, between approximately 1985 and 2003.
Former operational areas and tanks inside the building are shown on Figure 3.

West of the former Precision property is a business that repairs and sells refrigerators.
East of the former Precision property is a towing and limousine service business.
According to former Precision personnel, the property to the east was used as a paint
shop in the 1970s, and before that it was a fiberglass-boat-manufacturing operation.

2.2 Features of Interest

The features of interest are described in detail below and are shown on Figure 3. The
features of interest have been investigated as part of the RI.

221 Containment Vault Holding Former Plating Tanks 1 and 2

Former Plating Tanks 1 and 2 were installed in an in-ground containment vault in the
southeast corner of the plating area in 1968, when the building was constructed (see
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Figure 3). The tanks and vaults were removed and then reconstructed during an
independent remedial action completed at the site in the early 1990s (MFA, 2005b). The
tanks were removed from the site in 2005.

2.2.2 Former Plating Tanks 3, 4,5, and 6

Former Plating Tanks 3, 4, 5, and 6 included one aboveground tank with a concrete curb
around it and three in-ground tanks located in containment vaults (Neely, 2002). Two
concrete-lined trenches penetrated the floor on both sides of the former tanks (see
Figure 3). The trenches had been filled with concrete by July 1986. The tanks and vaults
were removed in the early 1990s during an independent remedial action. The tanks were
replaced by a small aboveground tank (Tank 3) and a long, horizontal aboveground tank
(Tank 4) (see Figure 3). Tanks 3 and 4 were removed from the site in 2005.

2.2.3 Large Containment Vault Holding Former Plating Tank 7 and Caustic
Tanks

The largest containment vault at the site was constructed in 1980 on the west side of the
chrome-plating shop as part of the building expansion. The vault is approximately 24 feet
long, 8 feet wide, and 16 feet deep. The vault held Plating Tank 7, a sodium hydroxide
strip tank, and a sodium bicarbonate strip tank (see Figure 3). Tank 7 measured 9 feet
long, 7.5 feet wide, and 16 feet deep. The tanks in the vault were removed from the site
in 2005.

2.2.4 Former Floor Trenches and Drains

" Until 1985 or 1986, the floor drains and trenches in the chrome-plating shop discharged
to the Municipality of Metropolitan Seattle (Metro) publicly owned treatment works
(POTW) sanitary sewer system. Precision was permitted by Metro to discharge chrome-
plating rinse water from a small rinse tank to the POTW. By July 1986, Precision had
sealed or otherwise disconnected the floor drains and trenches from the City sanitary
sewer system and rerouted them to the containment vaults.

2.2.5 Hydraulic Cylinder Test Vault

A covered, in-ground hydraulic cylinder test vault measuring approximately 4 feet in
diameter and 25 feet deep is located outside the building, approximately 10 feet from the
west wall of the building.
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2.2.6 Former Temporary Plating Tank Area

Temporary aboveground plating tanks were sometimes used to plate parts in the area
north of Plating Tank 7.

2.2.7 Former Scrubber Room and Chromic Acid Evaporator

The former scrubber room contained a chromic acid evaporator, a chromic-acid
purification unit, and a large aboveground chromic-acid holding tank. These were
removed by November 2006.

228 Former TCE Tank, Parts Washers, Degreasers, and Other Solvent
Usage

Parts were cleaned in the chrome-plating shop both before and after plating, using TCE
and other solvents. The use of TCE was discontinued at the site by the mid-1980s. Parts
washers were also located in the grinding shop and cylinder shop.

2.2.9 Former Steam-Cleaning Area

A covered outside steam-cleaning area including a sodium hydroxide stripping tank was
located at the southeast corner of the building before 1986.

2.2.10 Former Boiler UST

A former underground storage tank (UST) located beneath the floor of the boiler room in
the south part of the building was used to fuel a boiler. The tank was abandoned in place
and filled with “slurry” in 1992 (Environmental Associates, Inc., 1992). No testing of soil
or groundwater was completed during the UST decommissioning.

2.3 Site Definition
Ecology’s MTCA regulations (WAC 173-340-200) define a site or facility as:

[A]ny building, structure, installation, equipment, pipe or pipeline (including any
pipe into a sewer or publicly owned treatment works), well, pit, pond, lagoon,
impoundment, ditch, landfill, storage container, motor vehicle, rolling stock,
vessel, or aircraft; or any site or area where a hazardous substance, other than a
consumer product in consumer use, has been deposited, stored, disposed of, or
placed, or otherwise come to be located.
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The former Precision site includes areas where contamination is currently present at
concentrations above screening level values, which could impact human health or the
environment. Ecology (2006b) has defined the site as the extent of contamination caused
by: -

e DRO and ORO in soil and groundwater
o Chromium and other metals in soil and groundwater
e TCE and its breakdown products in soil, groundwater and air

Ecology requested that Precision’s RI include the drainage ditch located south of the
former Precision property. Therefore, the site includes the off-property drainage ditch.

2.4 Environmental Setting

The former Precision facility is located at the base of a hill along South Director Street.
The site is generally flat except for the northern and western edges of the property, which
consist of a steep excavated slope. The property is located in the lowland area of the
Duwamish River Estuary. The Duwamish River is approximately 1,800 feet (less than 0.5
mile) east of the site and flows north to Elliot Bay.

2.4.1 Surface Water and Stormwater System

Stormwater from the western portion of the property flows into a catch basin south of the
building. The catch basin drains south to a manhole that in turn discharges to a drainage
ditch south of the property boundary. Stormwater from the east side of the property flows
east and southeast and mixes with stormwater from the property that lies east of the
former Precision property. An asphalt curb approximately 2 inches high on the property
east of the former Precision property causes localized ponding and sediment
accumulation on the pavement southeast of the former Precision building. Stormwater
from the ponded area flows from the southeast corner of the property into the drainage
ditch south of the property. A 1989 survey by John R. Ewing and Associates shows a
catch basin at the property directly east of the former Precision property. The catch basin
is shown with an outfall to the ditch (see Figure 2). Both the catch basin and the outfall
were observed in the field.

The off-property drainage ditch empties into a 24-inch storm drain and then through a
network of pipes until it discharges to the Duwamish River (Sweet-Edwards/EMCON,
1990). The pavement on the Highway 99/W Marginal Way S on-ramp south of the
property slopes toward the drainage ditch such that stormwater from the on-ramp drains
into the ditch via sheet flow. In addition to receiving runoff from the site and the
Highway 99/W Marginal Way S on-ramp, the ditch receives surface-water runoff from
properties to the west and east of the former Precision property, and water from a ditch
that parallels 14th Avenue.

R:\8006.08 Stoel Rives LLP\Report\04_Final RI RA Report 7.21.08\R£-RI RA Update.doc 7/21/2008
2-4




2.4.2 Geology

The site is underlain by localized fill up to 10 feet thick (observed only in the eastern
portion of the site); alluvium comprised of silt and sand (from the surface to a depth of
approximately 20 feet, observed only on the eastern portion of the site); dense, gravelly,
sandy silt glacial till (observed from surface to approximately 20 feet below ground
surface [bgs] in the western part of the site and observed from 20 feet to 30 feet bgs in the
eastern part of the site); and alluvium comprising sand and gravel (advanced outwash,
observed from 30 feet bgs and below): The geology observed during the site
investigations is generally consistent with a cross section prepared by Sweet-
Edwards/EMCON, Inc. (Precision, 1993) and provided as Appendix B. The only change
from this cross section is that the advanced outwash was observed in MW7 at
approximately 29 feet bgs (at a shallower depth than depicted in the cross section). See
Appendix C for boring and well logs.

2.4.3 Hydrogeology

Two water-bearing zones (WBZs) are present beneath the site: (1) a confined alluvial
WRBZ beneath the eastern side of the site that flows easterly toward the Duwamish River
(shallow WBZ), and (2) a confined sand and gravel WBZ beneath the low-permeability
glacial till (deep WBZ, which is also referred to as the advanced outwash WBZ)
(Precision, 1993). East of the facility, the glacial till appears to hydraulically separate the
two WBZs (Precision, 1993).

Four monitoring wells (MW1 through MW4) and two piezometers (P1 and P2) were
installed at the site in June 1988. The piezometers could not be located during the 2005
and 2006 sampling events, and it is assumed that these were decommissioned. In
December 2005, four additional monitoring wells, MWS5 through MWS8, were installed
(see Figure 2). Monitoring wells MW1 and MW7 are completed in the deep WBZ;
monitoring wells MW2, MW3, MW5, MWE6, and MWS are installed in the shallow
WBZ; and monitoring well MW4 is interpreted to be installed in the glacial till and is
most likely representative of the shallow WBZ. Well logs and well-development forms
for the monitoring wells are provided in Appendix C.

The first groundwater in the alluvium is encountered between 5 to 8 feet bgs. Saturated
conditions are first encountered deeper in the till (between approximately 7 and 14 feet
bgs). Depth-to-water measurements were collected at monitoring wells MW1 through
MWS3 just before the start of the December 2005 and April 2006 groundwater sampling.
The depth to groundwater in wells installed in the shallow WBZ is between 3.49 and 6.39
feet bgs (see Table 1). The higher static groundwater elevations in the monitoring wells
indicate confined conditions in the alluvium and the till. Figures 4 and 5 show the
potentiometric surface for the shallow WBZ in December 2005 and April 20006,
respectively. Bstimated potentiometric contours show that the shallow WBZ generally
flows from west to east. The hydraulic gradient of the shallow WBZ downgradient of the
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property was calculated to be 0.003, using site groundwater-elevation data collected from
MW6 (located at the property boundary) on April 17, 2006, and an average daily staff
gauge elevation for the Duwamish on the same day (USGS, 2007).

In the deep WBZ (confined sand and gravel WBZ), MW1 exhibited flowing artesian
conditions and MW7 showed a water level below that of MW1 and the shallow WBZ
(see Figures 4 and 5). A deep potentiometric surface map was not created because of
insufficient data (only two data points). Based on the available data from MW1 and
MW?7, it is assumed that MW1 is upgradient of the site and MW7 is downgradient of the
site.

A staff gauge was installed in the ditch south of the property and adjacent to the 24-inch-
diameter storm-drain line where the surface water in the ditch drains. The elevation of the
ditch at the staff gauge is 11.61 feet National Geodetic Vertical Datum of 1929. The staff
gauge was dry during both sampling events (December 2005 and April 2006), but in
April 2006, there was approximately 0.5 feet of water ponded in the bottom of the ditch
below the bottom of the staff gauge. Based on the lack of water in the ditch in December
2005, shallow groundwater does not discharge to the ditch year-round. Shallow
groundwater may seasonally discharge to the ditch during periods of higher groundwater
elevations (e.g., April 2005), but it is likely that the source of the water observed in the
ditch is surface-water runoff. Note that the staff gauge was removed at the same time as
the off-property ditch soil removal action.

The site-specific hydrogeology described above is generally consistent with that
described for the central Duwamish Valley in the shallow groundwater use designation
report prepared by the Duwamish Coalition (Duwamish Coalition, 199 8b).
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3 DESCRIPTION OF INVESTIGATIONS

Investigations completed before 2005 are summarized in the RI work plan (MFA,
2005b). Investigations completed from June 2005 through January 2007 are described in
detail in this section. Investigations completed in June and December 2005 involved
collecting soil, reconnaissance groundwater, and groundwater samples from 32
Geoprobe™ borings; surface soil samples from five locations in the ditch just south of
the property; and groundwater samples from eight monitoring wells (see Figure 6). On
April 18 and 19, 2006, shallow-soil samples were collected from six additional locations
in the ditch south of the property, groundwater samples were collected from the eight
monitoring wells, and sub-slab soil-vapor samples were collected from seven probes
inside the building (see Figures 6 and 7). On June 13, 2006, indoor air samples were
collected from eight locations inside the building, and one air sample was collected
outside the building (see Figure 7). On January 7, 2007, additional samples were
collected from 13 locations in the ditch to further investigate the nature and extent of lead
and arsenic in and around the ditch. Laboratory reports and data validation
memorandums are included in Appendices D and E, respectively.

3.1 Investigation of Soil on Former Precision Property

In June 2005 and December 2005, soil sampling was completed to assess the nature and
extent of contamination at the former Precision property. Thirty-two Geoprobe borings
were advanced inside and outside the building on the former Precision property (see
Figure 6).

Geoprobe borings were advanced to approximately 15 feet bgs or the top of the water
table, whichever was encountered first. Soil samples were submitted for analysis of
hexavalent chromium, Priority Pollutant metals (antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc), VOCs,
DRO, and ORO.

3.2 Investigation of Soil in Off-Property Ditch

In December 2005, soil samples were collected in the ditch south of the property
boundary at the surface (0.5 feet bgs) and at approximately 1.5 feet bgs in five locations
(HA1 through HAS5) (see Figure 6). In April 2006, additional surface samples were
collected from seven locations (HA6 through HA12) at 0.5 feet bgs and 1.0 or 1.5 feet
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bgs. The primary purpose of the April 2006 ditch-soil sampling was to delineate the
nature and extent of hexavalent chromium in soil that was detected in a sample collected
from 0.5 feet bgs at HA2 in December 2005. In January 2007, additional samples were
collected from 13 locations (HA13 through HA25) at 0.5 feet bgs and 1.5 feet bgs. The
primary purpose of the January 2007 sampling event was to delineate the nature and
extent of arsenic and lead that were detected in soil samples collected from 0.5 feet bgs at
HA3, HA4, and HAS in December 2005.

Sampling procedures were generally consistent with the RI work plan (MFA, 2005b).
Samples from HA1 through HAS, collected in December 2005, were analyzed for metals,
VOCs, PAHs, and petroleum hydrocarbons including gasoline-range organics (GRO),
DRO, and ORO. Samples from HA6 through HA1I, collected in April 2006, were
analyzed for hexavalent chromium to delineate the extent of hexavalent chromium in soil
near the location of HA2. One sample collected at HA12 was analyzed for arsenic,
cadmium, copper, and lead to delineate the extent of these metals in soil near the location
of HA3, HA4, and HAS5. Samples from HA13 through HA27 were collected in January
2007. Samples from HA13 through HA16, HA26, and HA27 were placed on hold with
the laboratory, pending results from the other locations. Samples from HA17 through
HA25 were analyzed for lead and arsenic to delineate the extent of lead and arsenic in
soil near locations HA3, HA4, and HAS.

- 3.3 Investigation of Reconnaissance Groundwater

In June 2005 and December 2005, reconnaissance groundwater samples were collected
and analyzed for dissolved total chromium, hexavalent chromium, total petroleum
hydrocarbons (TPH), VOCs, PAHs, and/or PCBs by the methods referenced in the
Preliminary Assessment Report and the Supplemental RI Work Plan (MFA, 2005a,b).
Reconnaissance groundwater samples were collected from borings GP-2, GP-4, GP-5,
GP-6, GP-7, GP-8, GP-13, and GP-15 (see Figure 6).

3.4 Investigation of Groundwater

MFA sampled on-site monitoring wells MW1 through MW4 in June 2005, and MW1
through MW8 on December 27, 2005, and April 18, 2006. Sampling procedures were
generally consistent with the RI work plan (MFA, 2005b). Samples were analyzed for
metals (arsenic, copper, hexavalent chromium, lead, selenium, and trivalent chromium),
DRO, ORO, and TCE and its breakdown products (cis-1,2-dichloroethene [DCE], #rans-
1,2-DCE, and viny! chloride).
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3.5 Investigation of Sub-Slab Soil Vapor

MEFA installed seven sub-slab vapor probes (Al through A7) on April 17 and 18, 2006, in
the eastern portion of the building where soil and groundwater appear to have been
impacted by TCE and its degradation products. Sampling procedures and results are
discussed in detail in the 2006 Remedial Investigation and Risk Assessment (MFA,
2006b). Two of the seven probes, A3 and A5, were advanced near Geoprobe locations
GP11 and GP06, respectively, where elevated concentrations of TCE had been detected
in soil and groundwater samples. The remaining probes (Al, A2, A4, A6, and A7) were
located outside the area of elevated TCE concentrations (see Figure 7).

MFA installed the sub-slab vapor probes and conducted vapor sampling consistent with
procedures in the draft U.S. Environmental Protection Agency (USEPA) guidance titled
Standard Operating Procedure for Installation of Sub-Slab Vapor Probes and Sampling
Using USEPA Method TO-15 to Support Vapor Intrusion Investigations (USEPA,
undated). The probes were installed as shown in Appendix F and as described below:

o A 1.375-inch outer hole was drilled approximately 2 inches into the slab.
o Drilling dust was removed with a vacuum.

o A 0.25-inch inner hole was drilled through the center of the base [or bottom] of
the outer hole. The thickness of the concrete slab ranged from approximately 0.5
feet to approximately 0.8 feet. The inner hole was drilled 3 to 4 inches below the
slab into the sub-slab material.

o The drilling dust was removed with a vacuum and the vapor probes were
inserted into the hole so that the cap on the probe was flush with the top of the
slab.

o The outer hole was filled with fast-setting Sakrete® cement (a blend of fine and
coarse aggregates and special cements for quick setting) and allowed to dry a
minimum of 24 hours before sampling. '

Seven sub-slab vapor samples were collected from the sub-slab vapor probes on April 28,
2006. The analytical laboratory, Air Toxics Ltd. (ATL) in Folsom, California, provided a
6-liter, stainless steel sample canister (Summa® canister) and a 1-liter purge canister to
accompany each sample. Each sample canister was attached to a purge canister with a T-
bar connection. A flow controller was also attached to the T-bar connection to regulate
the flow of soil vapor into the sample container. Tubing was connected from the sub-slab
vapor sampling point to the flow controller. Photograph 1 in Appendix F shows the

sampling layout.
The flow controller was set to collect soil vapor at a volumetric flow rate of

approximately 167 milliliters per minute (ml/min). At the location where a field duplicate
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sample was collected, A4, an additional T-bar connected the two sets of purge and
sample canisters (see Photograph 2 in Appendix F). Before sample collection, the
sampling equipment was purged of approximately 56 milliliters (3.5 pore volumes) of air
into a purge canister. After purging of all the sample locations, the sub-slab vapor sample
was drawn into the canister over a period of 30 minutes. Shaving cream containing
isobutane and butane was applied to all connections as a leak check.

During sampling, the vacuum pressure gauge on the flow controllers for samples A3a,
A4, A5a, A6, and A7 showed a loss of vacuum faster than 167 ml/min (the flow rate set
by ATL). This rapid loss of vacuum indicates that ambient air may have leaked into the
sample canister, likely through one of the connections between the flow controller and
the canister. Because of this loss of vacuum, two locations, A3 and A5, were resampled
(sample IDs A3b and A5b). The loss of vacuum was especially rapid at sampling location
A4, possibly because of the increased number of connections required to collect both a
primary and a duplicate sample. Because the primary and duplicate samples from sample
point A4 are expected to be significantly impacted by ambient air and therefore not
representative of conditions below the slab, these samples were not submitted for
analysis.

The laboratory set the flow controllers so that the final vacuum on the canisters should be
approximately 5 inches of mercury. The laboratory received the canisters at final
vacuums ranging from 3.0 to 8.0 inches of mercury for samples Al, A2, A3b, and A5b.
The final vacuums for both A6 and A7 were 0.81 inches of mercury. As mentioned
above, the loss of vacuum in A6 and A7 is an indication that ambient air may have leaked
into the sample canister.

The samples were analyzed for 'TCE, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride,
isobutene, and butane (the leak-check compound) by USEPA Method TO-15.

3.6 Investigation of Indoor Air

On June 13, 2006, nine indoor air samples were collected from eight locations inside the
building, and one ambient air sample (IA7) was collected outside of the south side of the
building and upwind of the building. A sample and a duplicate (IA4 and TA8) were
collected near Geoprobe location GP06, where elevated concentrations of TCE had been
detected in soil and groundwater samples. The remaining sampling locations (IAl, 1A2,
IA3, IAS, IA6, and IA7) were outside the area of elevated TCE concentrations in soil and
groundwater (see Figure 7). A heating, ventilation, and air-conditioning system was not
operating at the time of sampling, and all doors and windows were closed for at least 24
hours before sample collection.

ATL provided a 6-liter Summa canister for each sample. A flow controller was attached
to each canister, which was preset for an eight-hour collection period. Tubing was
connected from the flow controller, with the air intake end of the tubing set at a height of
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approximately 5 feet above ground surface, using a laboratory-supplied stand. The
sample was drawn into the canister over a period of eight hours. The laboratory set the
flow controllers so that the final vacuum on the canisters should be approximately
5 inches of mercury. The laboratory received the canisters at final vacuums ranging from
3.5 to 10 inches of mercury.

Temperature and pressure readings were collected at each sample location: when
sampling started, four hours later, and at the end of sampling (see Table 2).

The samples were analyzed for TCE, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride, 1,1-
DCE, and 1,1-dichloroethane (1,1-DCA) by USEPA Method TO-15. One trip-blank
canister was also submitted for analysis.
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4 NATURE AND EXTENT

This section describes the nature and extent of THSs at the site. Laboratory analytical
reports for samples collected as part of the RI are included in Appendix D. MFA
downloaded all analytical data into the site database and validated all data (see
Appendix E). '

4.1 Soil on Property

Tables 3 through 8 summarize soil analytical results for metals, VOCs, petroleum
hydrocarbons, and PAHs. Sample locations are shown on ‘Figure 6. IHSs in soil,
including hexavalent chromium and TCE, were initially identified in the February 22,
2006, RI report (MFA, 2006a) by comparing soil analytical results to MTCA Method C
CULs for direct contact (ingestion) and protection of groundwater, except for arsenic,
lead, DROs, and OROs, which were compared to the MTCA Method A soil CULs.
MTCA rules for cPAHs changed on October 12, 2007, so that cPAHs are now considered
as a single hazardous substance when establishing compliance with CULSs. Toxicity
equivalency factors (TEFs) are used for each constituent, with the sum of the results
screened against criteria for benzo(a)pyrene. However the MTCA rule amendment does
not change the outcome of the IHS selection and subsequent risk evaluation for soil on
property. Subsequent to the 2006 screening, Ecology requested the addition of trivalent
chromium, DRO, and ORO as IHSs. IHSs identified in on-site soil are:

o Hexavalent chromium and trivalent chromium
o Petroleum hydrocarbons (DRO and ORO)
o TCE

The nature and extent of IHSs in soil on the property have been adequately characterized,
as described below. Based on the work described in the 2006 RI report (MFA, 2006b),
Ecology did not request any additional characterization for soil on the property (Ecology,
2006¢).

4.1.1 Hexavalent Chromium and Trivalent Chromium

Hexavalent chromium detections ranged from 0.119 milligrams per kilogram (mg/kg)
(GP7 at 2.0 feet bgs) to 3,500 mg/kg (GP32 at 1.0 feet bgs) (see Table 3). The highest
concentrations of hexavalent chromium are located in the former chrome-shop area.
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Hexavalent chromium was not detected in on-site soil samples collected from outside the
building.

Trivalent chromium was detected at concentrations ranging from 16.93 mg/kg (GP11 at
6.5 feet bgs) to 3,250 mg/kg (GP32 at 1.0 foot bgs). The highest concentrations of
trivalent chromium on site are in the former chrome-shop area inside the building
footprint.

4.1.2 Petroleum Hydrocarbons (DRO and ORO)

DRO were detected in soil at concentrations below 200 mg/kg, except for a sample from
GP21 at 6.5 feet bgs, which contained DRO at 5,270 mg/kg (see Table 7). ORO were
detected in soil at concentrations below 1,500 mg/kg, except for a sample from GP21 at
6.5 feet bgs, which contained ORO at 19,900 mg/kg. Concentrations of DRO and ORO at
GP21 increase with depth. The chromatogram for the samples from GP21 showed elution
patterns that are characteristic of lube oil. Possible sources of the elevated petroleum
hydrocarbons are former operations associated with the machine shop, the former steam-
cleaning operations, or the former boiler UST (see Figure 3). However, according to
former Precision employees, the former boiler UST contained heating oil, which would
not match the elution patterns of lube oil.

4.1.3 TCE

TCE was detected in seven of the 64 on-site soil samples that were analyzed for VOCs at
concentrations ranging from 3.43 micrograms per kilogram (ug/kg) (GP18 at 1.0 feet
bgs) to 1,160 pg/kg (GP6 at 14.5 feet bgs) (see Table 5). All detections were in the
former chrome shop and former grinding shop (see Figure 3). Concentrations of TCE in
soil at GP6 and GP11 increased with depth. GP6 was completed approximately 10 to 20
feet away from the former TCE tank. It is not known exactly where this tank was
situated, but the approximate location is shown on Figure 3, based on descriptions from
former Precision employees. Samples collected at a depth of 1 foot bgs from two borings
completed near the area of the former TCE tank (GP18 and GP32) did not contain TCE at
elevated concentrations. Deeper samples at these locations could not be collected because
of drilling refusal.

4.2 Soil in Off-Property Ditch

Tables 3 through 8 summarize soil analytical results for metals, VOCs, petroleum
hydrocarbons, and PAHs. Sample locations are shown on Figure 6. As part of the 2006
RI report (MFA, 2006b), IHSs in soil, including arsenic, cadmium, copper, hexavalent
chromium, lead, and chrysene were initially identified based on a screening of soil
analytical results compared to MTCA Method C CULSs for direct contact (ingestion) and
protection of groundwater, except for arsenic, lead, DROs, and OROs, which were
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compared to the MTCA Method A soil CULs (MFA 2006a). MTCA rules for cPAHs
changed on October 12, 2007 so that cPAHs are now considered as a single hazardous
substance when establishing compliance with CULs. TEFs are used for each constituent,
with the sum of the results screened against criteria for benzo(a)pyrene. The only PAH in
soil that was originally considered to be an IHS was chrysene. For the purposes of this
evaluation, chrysene continues to be considered an THS, even though under the new rules
it may not be. Subsequent to the 2006 screening, Ecology asked that trivalent chromium,
DRO, and ORO also be included as IHSs. IHSs identified in ditch soil are:

e Metals (arsenic, cadmium, copper, hexavalent chromium, trivalent
chromium, and lead)

o Petroleum hydrocarbons (DRO and ORO)
e Chrysene

The nature and extent of THSs in the ditch soil are described below.

4.2.1 Metals
Arsenic

Arsenic was detected in the soil samples from the ditch at concentrations ranging from
non-detect (HA20 at 0.5 and 1.5 feet bgs, and HA 18 at 1.5 feet bgs) to 53.9 mg/kg (HA3
at 0.5 feet bgs). The highest concentrations of arsenic were in soil samples at 0.5 feet bgs
from HA3, HA4, HAS, and HA22. These samples are from locations that would receive
runoff from the former Precision property, from properties east and west of Precision,
from 14th Avenue, and from the Highway 99/W Marginal Way S on-ramp. Arsenic was
not detected above CULs in the sample collected near the discharge pipe from the
western part of the former Precision property, Or in samples collected just south of the
paved area directly in the path of sheet flow from the former Precision property. It should
also be noted that arsenic concentrations detected on the north side of the ditch, receiving
flow from the former Precision property, were similar in magnitude to concentrations
from the south side of the ditch, receiving sheet flow from the highway on-ramp. In
addition, the highest arsenic concentrations were detected directly beneath the
neighboring outfall to the west and in the area around its discharge path. Concentrations
of arsenic generally decrease with depth in all locations (see Table 4).

Cadmium

Cadmium was detected in six of the 12 ditch-soil samples analyzed for cadmium.
Concentrations were below 5 mg/kg, except in one sample with a concentration of 28.7
mg/kg collected from HA4 at a depth of 0.5 feet bgs. HA4 is the lowest point in the ditch.
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Copper

Copper was detected in soil samples from the ditch at concentrations ranging from 16.4
(HA3 at 1.5 feet bgs) to 978 mg/kg (HA4 at 0.5 feet bgs). The highest concentrations of
copper were in soil samples at 0.5 feet bgs from HA3, HA4, and HAS, located near the
lowest point of the ditch. Concentrations of copper generally decrease with depth (see
Table 4).

Hexavalent Chromium and Trivalent Chromium

Hexavalent chromium was detected in shallow surface samples located near the
stormwater outfall from the former Precision property. One sample collected directly at
the outfall pipe (HA2 at 0.5 feet bgs) contained hexavalent chromium at a concentration
of 89 mg/kg. Concentrations in all other samples were below 7 mg/kg (see Table 3).

Trivalent chromium was detected at a maximum concentration of 8,480 mg/kg (HA4 at
0.5 feet bgs), located in the lowest point of the ditch.

Lead

Lead was detected in soil samples at concentrations ranging from non-detect (HA18 at
1.5 feet bgs) to 1,710 mg/kg (HA4 at 0.5 feet bgs). The highest concentrations of lead
were in soil samples at 0.5 feet bgs from HA3, HA4, HAS, and HA22, located near the
lowest point of the ditch. Concentrations of lead generally decreased with depth (see
Table 4).

4.2.2 Petroleum Hydrocarbons (DRO and ORO)

Generally, DRO were detected in the ditch-soil samples at concentrations below 1,500
mg/kg, except in the soil sample from HA4 at 0.5 feet bgs (35,900 mg/kg). ORO were
detected in the ditch soil samples at concentrations ranging from 30.1 mg/kg (HA3 at 1.5
feet bgs) to 106,000 mg/kg (HA4 at 0.5 feet bgs). The highest concentrations of
petroleum hydrocarbons were in samples from HA4, which is located near the lowest
point of the ditch. Concentrations of petroleum hydrocarbons decreased with depth.

4.2.3 Chrysene

Chrysene, a PAH, was detected in seven of the 11 ditch-soil samples analyzed for
chrysene. Concentrations of chrysene were below 0.1 mg/kg, except in soil samples from
HA4 at 0.5 feet bgs (0.899 mg/kg) and HAS at 0.5 feet bgs (1.54 mg/kg). HA4 and HAS
are located near the lowest point of the ditch. Based on the lack of elevated chrysene
concentrations in HA2 and HAS3, it does not appear that Precision is the source of the
elevated chrysene concentrations in the ditch.
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4.3 Groundwater

Reconnaissance groundwater samples were collected from GP2, GP4 through GPS,
GP13, and GP15. Tables 9 through 14 summarize reconnaissance groundwater analytical
results for metals, VOCs, petroleum hydrocarbons, PAHs, and PCBs. Groundwater
analytical results from monitoring well samples for metals, VOCs, petroleum
hydrocarbons, and PAHs are summarized in Tables 15 through 20. Measured field
parameters for groundwater samples are provided in Table 21. Sample locations are
shown on Figure 6.

As part of the 2006 RI report (MFA, 2006a), IHSs in groundwater were identified by .
comparing analytical results for reconnaissance groundwater samples and groundwater
samples collected from monitoring wells to MTCA Method C groundwater CULSs, except
for arsenic, DROs, and OROs, which were compared to the MTCA Method A
groundwater CULs. Note that MTCA CULs for cPAHs have changed since the 2006 RI
report to consider cPAHs as a single hazardous substance when screening. However the
MTCA rule amendment (October 12, 2007) does not change the outcome of the IHS
selection and subsequent risk evaluation for groundwater. Analytical data from samples
collected in April 2006 (after the 2006 RI report) were also compared to screening levels,
and no additional THSs resulted. IHSs identified in groundwater are:

o Metals (arsenic, copper, hexavalent chromium, trivalent chromium, and
selenium)

o Petroleum hydrocarbons (DRO and ORO)

e VOCs (TCE and vinyl chloride)

4.3.1 Metals

Arsenic

Reconnaissance groundwater samples were not analyzed for arsenic. Arsenic was
detected in groundwater samples collected from monitoring wells at concentrations
ranging from 4.59 micrograms per liter (ug/L) (MWS5) to 33 pg/L (MW1) (see Table 16).
The highest concentration was in MW1, which is in the deep WBZ and assumed to be
upgradient of the former Precision building. Based on the presence of arsenic at similar
concentrations in groundwater throughout the site, there is no indication that the former
Precision property is a source of arsenic contamination.

Copper

Reconnaissance groundwater samples were not analyzed for copper. Copper was detected
in groundwater samples from six of the eight monitoring wells at concentrations of up to
5.1 pg/L (MW6 in April 2006) (see Table 16). As with arsenic, copper was found at
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similar concentrations throughout the site and it is therefore difficult to conclude that the
former Precision property is a source of copper contamination.

Hexavalent Chromium

. Hexavalent chromium was detected in reconnaissance groundwater samples at
concentrations of up to 300 milligrams per liter (mg/L) (GP6), with higher concentrations
in the former chrome shop (see Table 9). Hexavalent chromium was detected in
groundwater samples from MW1 (only in June 2005), MW4 (only in April 2006), MWS5,
and MW7 (only in December 2005) (see Table 15). MW1 is a deep well and is assumed
to be upgradient of the site features of interest. The hexavalent chromium concentration
detected in MW1 in June was 0.269 mg/L. The hexavalent chromium concentration
detected in MW4, a shallow well south of the building, was 0.023 mg/L. MWS5 is a
shallow well located in the former chrome shop and had the highest concentrations of
hexavalent chromium (450 mg/L in December). The hexavalent chromium concentration
detected in MW7, a deep well assumed to be downgradient of the former chrome shop, in
December 2005 was 0.00738 mg/L.

Trivalent Chromium

Trivalent chromium was calculated by subtracting the hexavalent chromium results from
the chromium results. If hexavalent chromium was not detected, then the chromium value
was assumed to be trivalent chromium. The only reconnaissance groundwater samples in
which chromium was detected were in the former chrome shop, except for GP8, which is
located within the building footprint and downgradient of the chrome shop. The
maximum calculated concentration of trivalent chromium was in the groundwater sample
from GP8 (61 mg/L; see Table 9).

The calculated trivalent chromium concentrations from monitoring wells ranged from
0.00215 mg/L. (MW3 in December 2005) to 47 mg/L (MWS5 in December 2005) (see
Table 15).

Selenium

Reconnaissance groundwater samples were not analyzed for selenium. Selenium was
detected in groundwater samples collected from MW2, MW6, MW7, and MW8, with the
highest concentration (19 mg/L) in MW6 (see Table 16). Because selenium was not
detected in soil at the site, it does not appear that Precision is the source of the detected
concentrations of selenium in the groundwater.

4.3.2 Petroleum Hydrocarbons

The reconnaissance groundwater samples from GP2 and GP4 through GP8 were analyzed
for petroleum hydrocarbons, using NWTPH-HCID, with detections quantified for GRO,
DRO, and ORO using NWTPH-Gx and NWTPH-Dx (see Tables 11 and 12). The
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maximum concentrations of DRO (0.814 mg/L) were from a sample collected at GP8,
located near the former boiler UST. ORO were not detected in the quantification
analyses. ’

Samples from monitoring wells were analyzed for DRO and ORO. DRO were detected in
shallow monitoring wells MW2, MW3, MWS5, MW6, and MWS at concentrations of up
to 2.64 mg/L (MW6 in December 2005) (Table 19). DRO were not detected in deep
monitoring wells or in shallow monitoring well MW4. ORO were detected in shallow
monitoring wells MW2, MW6, and MW8 at concentrations of up to 1.32 mg/L (MW6 in
December 2005). ORO were not detected in deep monitoring wells or in MW3, MW4, or
MWS5. Generally, the highest concentrations of DRO and ORO occurred in shallow
groundwater in the southeast quadrant of the site.

4.3.3 VOCs

TCE

TCE was detected in three reconnaissance groundwater samples (see Table 10): GP6
(1,130 pg/L), GP8 (16.8 pg/L), and GP13 (0.220 pg/L). The highest concentrations were
in samples from below and downgradient of the former chrome shop. TCE was detected
in only one monitoring well (MW5) at concentrations of up to 22.1 pg/L (see Table 17).
The maximum concentration of TCE in groundwater (1,130 pg/L in a reconnaissance
groundwater sample from GP6) was approximately 0.1 percent of the TCE solubility
limit of 1,100,000 pg/L, and there is no indication of TCE free product at the site.

Vinyl Chloride

Vinyl chloride, a breakdown product of TCE, was detected in only one reconnaissance
groundwater sample, from GP13 at 16.5 pg/L (see Table 10). This vinyl chloride
detection occurred within the footprint of the building in the former cylinder shop and
downgradient of TCE detections in soil at GP11. Vinyl chloride was detected in only one
monitoring well (MW38), at concentrations of up to 0.80 pg/L (see Table 17).

The presence of vinyl chloride in groundwater indicates that biodegradation of TCE is
occurring. The lack of TCE in groundwater at monitoring wells near the downgradient
property line indicates that TCE concentrations significantly attenuate through
biodegradation and other processes by the time groundwater reaches the downgradient

property line.

4.4 Investigation of Soil Vapor

Sub-slab soil-vapor samples were collected from probes Al through A7 (see Figure 7.
Table 22 summarizes results for TCE and its breakdown products (cis-1,2-DCE,
trans-1,2-DCE, vinyl chloride), as well as Jeak-check compounds (isobutane and butane).
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4.4.1 Evaluation of Soil Vapor Data Quality

The leak-check compound isobutane was detected in five of the six soil-vapor samples
analyzed, and butane was detected in four of the samples. Detected concentrations of
butane were lower than concentrations of isobutene. Isobutane results collected from
probes Al, A2, and A3 were flagged “E” by the laboratory, indicating that the
concentrations were above the instrument calibration range. Concentrations of isobutane
for Al, A2, and A3 were 2.4 J parts per million by volume (ppmv), 2.3 J ppmv, and 1.1J
ppmv, respectively. The E-flagged values were flagged “J” by MFA, indicating that they
are considered estimates (see Appendix E). Washington does not currently have a leak-
check compound criterion, but some other states do. The leak-check compound reporting
Jimit criterion used by the California Environmental Protection Agency (CA EPA et al,,
2003) is 10 pg/L (approximately 4 ppmv for isobutane). This criterion applies to the
reporting limit. Action is not triggered just because the compound is detected above this
concentration. The New Jersey Department of Environmental Protection Vapor Intrusion
Guidance indicates that resampling is required only when detection of a leak-test
compound in excess of 1,000 pg/L (approximately 400 ppmv isobutane) is confirmed
(NJDEP, 2005). The Missouri Department of Natural Resources suggests action if a leak-
check compound is detected above 100 pg/L (40 ppmv isobutane) (MDNR, 2005). Based
on the detected concentrations of isobutene in Al, A2, and A3, and the leak-check
criteria described above, some leakage of ambient air into the sampling canisters may
have occurred, but the estimated concentrations of the leak-test compound do not
compromise the data.

Isobutane results for samples collected from probes A6 and A7 were flagged “S” by the
laboratory, indicating a saturated peak. The concentrations of isobutane in these samples
were far above the calibration range. The saturated peaks likely indicate that substantial
leakage of ambient air into the sampling canisters occurred; therefore, A6 and A7 sub-
slab sample results are not used in the nature-and-extent delineation and the risk
evaluation.

Isobutane and butane were not detected in the sample collected from probe AS5; the
analytical results are considered usable.

4.4.2 Soil Vapor Analytical Resuilts

TCE was detected in sub-slab vapor samples A3 and A5 at concentrations of 6,100 and
37,000 micrograms per cubic meter (ng/m®), respectively (see Table 22). Cis-1,2-DCE
was detected in samples A3 and A5 at concentrations of 470 and 1,700 ng/m’,
respectively. Trams-1,2-DCE was not detected in any samples. Vinyl chloride was
detected in a sample from A5 at a concentration of 420 ng/m?®. A3 is located in the former
grinding shop and A5 is located in the former chrome-plating shop. Detections of TCE
and its breakdown products in soil vapor match the distribution of TCE in soil and
groundwater, indicating good correlation.
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4.5 Investigation of Indoor Air

Indoor-air samples were collected from stations IA1 through IAS8. Table 23 summarizes
results for TCE and its breakdown products (cis-1,2-DCE, trans-1,2-DCE, vinyl chloride,
1,1,-DCE, and 1,1-DCA). TCE was detected in all eight samples, ranging in
concentrations from 0.046 pLg/m3 to 0.2 ug/m3 . No TCE breakdown products were
detected in any of the samples. The lowest TCE concentration was detected in the sample
collected outside and south of the building (IA7). The concentrations of TCE in the
samples collected inside the building were similar to each other. TCE concentrations
collected above the source area (IA4 and field duplicate IA8) are 0.14 and 0.15 pg/m’,
while the air sample with the highest TCE concentration (0.20 ug/m3 ) was collected north
of the source area.
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5 LAND AND BENEFICIAL WATER USE DETERMINATION

In the late 1990s, the Duwamish Coalition completed a study on the Duwamish Industrial
Area Hydrogeologic Pathways Project. The Duwamish Coalition team produced three
Duwamish Industrial Area technical memoranda: Development of a Three-Dimensional,
Numerical Groundwater Flow Model for the Duwamish River Basin; Duwamish Basin
Groundwater Pathways Conceptual Model Report; and Shallow Groundwater Use
Designation (Duwamish Coalition, 1997, 1998a,b). The Duwamish Coalition study
concluded that shallow groundwater in the Duwamish industrial area is nonpotable and
that the highest beneficial use of shallow groundwater was discharge to the Duwamish
River. MFA, on behalf of Precision, completed a Beneficial Land and Water Use
Determination at the request of Ecology that confirms that the conclusions reached by the
- Duwamish Coalition are also true for the former Precision property (see Appendix G).
The former Precision property is located in the Duwamish industrial area and was
included in the Duwamish Coalition study area. The conclusions of the beneficial land

and water use report are summarized below.

5.1 Land Use

o Historically, the site has been used for industrial purposes. The site is currently
zoned for industrial uses, and MFA understands that it will continue to be used
for industrial purposes in the future.

o The only sensitive environment in the region of study that could possibly be
affected by IHSs from the site is the Duwamish River.

5.2 Surface-Water Use
o The Duwamish River is located approximately 1,800 feet east of the site.
o No surface-water rights were identified in the region of study.

o Current surface-water beneficial uses include resident fish and aquatic life,
wildlife habitat, fishing, boating, water-contact recreation, aesthetic quality, and
commercial navigation and transportation.

o It is not reasonably anticipated that surface-water uses will change in the future.
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5.3 Groundwater Use

o The shallow groundwater gradient on site and in the region of study is toward
the Duwamish River.

o The Duwamish River provides a hydrologic divide between shallow
groundwater at the site and shallow groundwater east of the Duwamish River.

o No groundwater rights were identified in the region of study.

o Current groundwater beneficial uses include engineering (dewatering), and
surface-water recharge.

o The highest beneficial use of shallow groundwater in the Duwamish Valley is
discharge to surface water.

o Deeper groundwater below the site is not currently used for and cannot be used
in the foreseeable future for beneficial purposes.

o The area of the site and region of study are supplied with potable water by the
City of Seattle municipal water supply; this is expected to continue in the future.

Ecology has indicated concern that a zone of contaminated groundwater associated with
the Precision site may exist downgrade of the former Precision property approaching the
Duwamish River (hereinafter “zone of concern”). There are numerous individual lots,
both residential and commercial/industrial, located in the zone of concern between the
former Precision property and the Duwamish River. Some of these properties are in the
City of Seattle and some are in unincorporated King County (see Figure 8). All of the lots
in the zone of concern are currently connected to a public water supply.

As mentioned previously, groundwater in the zone of concern will not be used for
drinking in the foreseeable future. Stoel Rives, LLP has investigated local restrictions on
the use of groundwater for drinking that have been put in place by Ecology and the King
County Board of Health (KCBOH) (see Appendix H). The KCBOH code prohibits any
proposed well drilling in the zone of concern, based on the Code’s (1) public-service-
connection requirements; (2) source quality requirements on drinking water; and
(3) physical location restrictions on the placement of wells (see Appendix H for code
references).

The public-service connection requires that properties undertaking new development
connect to a public water supply when the land is within an existing public-water-supply
system, the system meets applicable ‘water-quality standards, and the system is willing
and able to provide service in a timely and reasonable manner. Since all of the properties
in the zone of concern are already connected to public water and the quality of that water
is not subject to dispute, the future development in the zone of concern would be required
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to connect to public water rather than install a drinking-water well. In addition, the
KCBOH places a limitation on the sources of drinking water, stating that it shall be
obtained from the highest-quality source feasible. Seattle city water is certainly a higher-
quality source than groundwater from a historically industrial area.

The KCBOH also had restrictions on the physical placement of drinking-water wells,
including minimum setbacks of 100 feet from houses and garages, public roads, sewers,
chemical-storage sites, surface waters, railroad tracks, power utility or gas lines, and
USTs. Stoel Rives reviewed aerial photography of the area and concluded that no
property has a 200-foot-diameter area free of roads and buildings sufficient to provide the
sanitary control area required to protect the well site. Factor in underground tanks, sewer
lines, power and gas lines, and other possible sources of contamination, and it will be
impossible to legally locate a drinking-water well in the zone of concern.
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6 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) describes potential chemical sources, ‘release
mechanisms, environmental transport processes, exposure routes, and receptors. The
primary purpose of the CSM is to describe pathways by which human and ecological
receptors could be exposed to site-related chemicals. A complete exposure pathway
consists of four necessary elements: (1) a source and mechanism of chemical release to
the environment, (2) an environmental transport medium for a released chemical, (3)a
point of potential contact with the impacted medium (referred to as the exposure point),
and (4) an exposure route (e.g., soil ingestion) at the exposure point.

The human-health CSM is shown in Figure 9. Elements of potentially complete exposure
scenarios are further discussed in Table 24. Processes that structure the fate and transport
of THSs in the environment, as well as potential exposure scenarios and reasonable
maximum exposures, are discussed below.

6.1 Primary Sources

Of the features of interest described in Section 2.2, the following former features are
considered to be potential sources for IHSs detected in soil and groundwater samples:

o Containment vaults holding former Plating Tanks 1 and 2

o Former Plating Tanks 3, 4, 5, and 6

o Former floor trenches and drains

o Former TCE tank, parts washers, degreasers, and other solvent usage
e Former steam-cleaning area

e Former boiler UST near the boiler room

Figure 3 shows the locations where these former features once stood. The primary
processes by which chemicals may have been released to the environment are likely to
include accidental spills of process chemicals or waste and releases from the former
chromic-acid tanks, the former TCE tank, and the former UST.

6.2 Fate-and-Transport Processes

The primary mechanisms likely to influence the fate and transport of chemicals in
environmental media at the site include leaching of chemicals from soil to groundwater,
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advection and dispersion in groundwater, sorption to the soil mafrix, and natural
biodegradation processes. The relative importance of these processes will vary,
depending on the chemical and physical properties of a released contaminant. The
properties of soil and the dynamics of groundwater flow also shape contaminant fate and
transport.

Almost the entire former Precision property is paved or covered with a building (see
Figure 2). In the few areas of the property not covered with an impermeable surface,
precipitation that falls on the surface may percolate through the vadose zone, and it is
possible that chemicals with relatively high solubility may leach from soil to pore water.
In addition, when the water table rises and interacts with chemicals sorbed to soil, some
may partition into groundwater. Once in groundwater, dissolved contaminants may be
transported by diffusion and advection horizontally away from the original source.
Dispersion, retardation, and biodegradation may act to reduce dissolved concentrations of
chemicals in groundwater downgradient of the source area.

Volatile contaminants that are either adsorbed to soil or dissolved in groundwater may
volatilize to soil pore spaces. Chemical vapors in pore spaces may eventually migrate
through the soil matrix and enter outdoor air. Once the chemicals reach outdoor air,
mixing with ambient air is expected to reduce airborne concentrations rapidly and
substantially. If buildings are located over soil or groundwater that has been
contaminated with volatile chemicals, it is possible that vapors may eventually enter
indoor air by penetrating cracks in a building floor or foundation.

6.3 Groundwater Fate-and-Transport Modeling

The Duwamish River is located approximately 1,800 feet downgradient of the former
Precision property. Fate-and-transport modeling was completed to demonstrate that site-
related THSs in groundwater would not reach the river. Fate-and-transport modeling was
then used to derive site-specific CULs for groundwater that are protective of surface
water. The same model parameters were used for both of the modeling exercises. The
modeling was performed using the USEPA’s BIOCHLOR model (USEPA, 2002). A
detailed description of the model, the model inputs, and assumptions is included in
Appendix A. Conservative modeling assumptions include the following:

o The models were run using a conservative hydraulic conductivity value (0.005
centimeters per second). The assumed K value is five times the Duwamish
Coalition estimate (i.e., overestimates groundwater velocity and consequently
potential contaminant migration).

o Because of the high propensity of PAHs to adhere to soil (e.g., high partitioning
coefficients), extremely high retardation factors were calculated for the PAHs.
The high retardation factors caused the model to break down and produce
unrealistic results. In order to make the model function correctly, a retardation

R:\8006.08 Stoel Rives LLP\Report\04_Final RI RA Report 7.21.08\Rf-RI RA Update.doc 7/21/2008
6-2




factor of 10 was used for all PAHs. This is a conservative assumption Fess 1t
will result in migration being overestimated) because it is orders of magnitude
lower than the actual calculated retardation factors (see Appendix A). Therefore,
the CULs developed using the lower retardation factors are much lower than
CULSs that would have been calculated had the model been able to use the higher
retardation factors.

o CULs for TCE and vinyl chloride were modeled using degradation rates two
times slower than values provided in literature, to account for the po ssibility that
degradation rates can slow at lower concentrations. Note that performing the
modeling with no degradation for TCE and vinyl chloride would not be
representative of site conditions, as the mere presence of vinyl chloride suggests
that degradation is occurring.

o It was conservatively assumed that the contaminant source is constant and non-
degrading. Mass loading to the system is in fact finite due to TCE use at the
property ending and the UST decommissioning and soil excavation conducted in
the 1980’s, the outside steam-cleaning area was relocated before 1986, that the
boiler UST was abandoned in place and filled with a slurry in 1992, that
chrome-plating operations ceased in 2005, and maximum concentrations in
several cases were located an additional 50 to 130 feet west of the eastern
property edge. Given that, it is unlikely that thete is a significant ongoing source
of THSs to groundwater.

o The model projected contaminant migration over an assumed 35-year time
frame. Given that the primary sources of the contamination are no longer
present, it is unlikely that impacts will continue for this length of time.

None of the modeled constituents were predicted to reach the river at concentrations that
were at or above method detection limits. The development of CULSs based on fate and
transport modeling is discussed in Section 7.1.2.3.

6.4 Exposure Scenarios and Reasonable Maximum Exposures

Precision performed industrial operations at the property between 1968 and 2005. As
discussed in the Land and Beneficial Water Use Determination (Appendix G), the
property is currently zoned for industrial use and will continue to be used for industrial
purposes in the future. The site is located in the Duwamish Valley, which is a heavy-
industry area south of downtown Seattle that includes approximately 5,000 acres of land
designated for industrial activity. The Duwamish industrial area has been used for
industrial purposes for many years, and plans for the area include maintaining the
predominance of industrial use in the area (Duwamish Coalition, 1998b).
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No sensitive subpopulations such as those associated with eldercare facilities, child-care
facilities, or schools are located downgradient of the site (see Appendix G). No
residences are located on the site, and it is unlikely that the area will be developed to
support residences in the foreseeable future. Because the ditch extends off site, it is
possible that nonindustrial workers (e.g., residents) could enter the ditch, as there is a
residential area located north of the site. However, given that the ditch is located adjacent
to a busy roadway and there is no safe and easy route for residents to access the area, an
industrial-worker-exposure scenario is appropriate for the ditch.

Based on the information above, industrial workers are the type of human receptors with
the greatest potential to be exposed to site-related chemicals in soil or groundwater.

As explained in more detail below, there are no significant ecological exposure pathways
associated with the site.

6.4.1 Human Health Exposure Scenarios for Soil

The site is almost entirely covered by a building and asphalt, and the steep slopes on the
north and west property boundaries are covered in concrete. These structures prevent
workers from directly contacting IHSs in underlying soil. However, for the purposes of
the risk evaluation, it is assumed that these exposure barriers may be removed in the
future and that industrial workers could have direct contact with soil. Direct-contact
exposure routes for workers include incidental soil ingestion, inhalation of vapors or
particulates, and dermal contact.

Volatile chemicals have been detected in soil samples collected beneath the building, and
it is assumed that indoor industrial workers could have indirect exposures to chemicals
that migrate from vadose-zone soil to indoor air. An indirect exposure pathway involves
intermedia transfer of a chemical before exposure. The vadose zone is the layer of
unsaturated soil that lies above the water table. Depending on location and season, the
depth of the vadose zone may range from approximately 4 feet bgs to 14 feet bgs (see
Section 2.4.3).

In summary, the following potential soil-exposure scenarios are evaluated as reasonable
maximum exposures in the RA:

o Future on-site industrial workers who incidentally ingest, inhale, and have dermal

contact with site-related chemicals in soil (less than 15 feet bgs). For the purposes

_ of the risk evaluation, it is assumed that future workers could be exposed to soil
beneath the building if the building were removed at some point in the future.

o Indoor industrial workers who inhale volatile chemicals that migrate from vadose-
zone soil to indoor air through cracks in the building foundation.
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As agreed to by Ecology, soil CULSs based on leaching to groundwater are not needed to
protect human health and the environment. Empirical groundwater data will be used to
evaluate and manage potential risks associated with exposure to groundwater.

Tt should be noted that there are other potential scenarios by which people may be
exposed to chemicals in soil, but these other exposure scenarios are expected to be less
significant than the exposure scenarios listed above. For example, it is possible that
occasional site visitors could have indirect exposure to volatile chemicals that migrate
from soil to indoor or outdoor air, but relative to on-site industrial workers, visitor
exposures are expected to be small.

6.4.2 Terrestrial Ecological Evaluation for Soil

A simplified terrestrial ecological evaluation was performed for the site, consistent with
the MTCA cleanup regulations under WAC 173-3 40-7492. A table illustrating the
evaluation is included in Appendix I. The site is completely covered by the building and
asphalt, and the steep slopes on the north and west property boundaries are covered in
concrete. The site does not provide important wildlife habitats. It is surrounded by
Highway 99/W Marginal Way S to the south; industrial and commercial properties to the
southwest, south, and east; and residential properties to the north and northwest. The
ditch along the south side of the property is less than 60 feet across and does not provide
good-quality habitat. Vegetation in the ditch includes a few trees, grasses, and Himalayan
blackberry. ;

To be conservative for the purposes of this terrestrial ecological evaluation, the ditch
within 500 feet of the site, along Highway 99/W Marginal Way S and 14th Avenue, was
considered an area of contiguous undeveloped land. The ditch area comprises
approximately 1.53 acres. The habitat quality of the ditch is classified as low, and the
area is not likely to attract wildlife because of the high levels of human disturbance in the
area and the poor quality of the habitat. Soil at the site does not have the contaminants
listed in Question 5 of the simplified terrestrial ecological evaluation (see Appendix I).
The resulting scores of the simplified terrestrial ecological evaluation show that the
ecological evaluation may be ended and that terrestrial ecological receptors are not
appropriate endpoints for soil. ' '

6.4.3 Human Health and Ecological Exposure Scenarios for Groundwater

As explained above in Section 5.3, the facility and the surrounding area are supplied with
potable water by the City of Seattle municipal water supply. There are no public water-
supply systems or drinking-water wells within a 1-mile radius of the site (see
- Appendix G). Groundwater beneath and near the site is not currently used as a source of
drinking water and is unlikely to be used as a source of drinking water in the foreseeable
future (see Appendix G). As a result, human receptors such as industrial workers are
unlikely to contact or ingest impacted groundwater.
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It is assumed that on-site workers could inhale volatile chemicals that migrate from
groundwater to indoor or outdoor air. Airborne concentrations of volatile chemicals that
migrate from groundwater to indoor air of a building are expected to be higher than
concentrations in outdoor air because of less complete mixing when chemicals enter
indoor air relative to mixing in outdoor air. Therefore, the reasonable maximum
groundwater exposure scenatio is indoor workers who inhale volatile chemicals that have
migrated from groundwater and penetrated a building.

During reconnaissance drilling, the depth to shallow groundwater was encountered
between 5 to 8 feet bgs. However, the depth to static groundwater level in wells installed
in the shallow WBZ is between 3.49 and 6.39 feet bgs (see Table 1). The higher static
groundwater elevations in the monitoring wells indicate confined conditions in the
alluvium and the till. It is assumed that an excavation worker could directly contact
shallow groundwater if an excavation were extended below the water table. It should be
noted that the Occupational Safety and Health Administration rules require that
excavations be dewatered before worker entry, and it is unlikely that workers will have
substantial direct contact with chemicals in groundwater. However, Ecology has
requested that this exposure scenario be included in the development of CULs.

As mentioned in Section 6.3, fate and transport modeling indicates that site-related IHSs
in groundwater will not migrate to sediment or surface water of the Duwamish River (see
Appendix A). Therefore, human receptors will not have significant exposure to site-
related chemicals that migrate from groundwater to surface water. Similarly, benthic and
aquatic ecological receptors in sediment or surface water of the river will not have
significant exposure to site-related chemicals that migrate in groundwater. However,
Ecology has requested that this exposure scenario be considered in the development of
site CULs.

In summary, the following potential groundwater exposure scenarios are evaluated as
reasonable maximum exposures in the RA:

o Tndustrial workers who inhale volatile chemicals that migrate from groundwater |
o Excavation workers who directly contact groundwater
o Potential discharge of groundwater to surface water
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7 RISK ASSESSMENT AND SITE-SPECIFIC CLEANUP LEVELS

The RA evaluates potential risks that site-related chemicals may pose to human health and the
environment by comparing chemical concentrations in environmental media with relevant CULSs.

7.1 Cleanup Levels

Site-specific CULs were estimated using standard MTCA and USEPA RA methods (USEPA,
1989, 1996, 2001, 2004b). The methods used to estimate site-specific soil, groundwater, and
soil-gas CULs are detailed in Appendix J. Method C CULs were used for soil, and Method B
CULs were used for groundwater. The CULs represent soil and groundwater concentrations that
are not expected to result in unacceptable risks to potential human receptors with long-term
exposure to impacted soil or groundwater. The Method C acceptable risk level for industrial
workers exposed to carcinogens in soil is a lifetime excess cancer risk of one in one hundred
thousand (10). The Method B acceptable risk level for workers with direct or indirect (e.g.,
vapor intrusion) exposure to carcinogens in groundwater is a lifetime excess cancer risk of one in
one million (10®). The acceptable risk level for exposure to noncarcinogens is a hazard index of
less than or equal to one for both Method B and Method C (WAC 173-340-720 and WAC 173-
340-745). If a chemical is present in environmental media at a concentration below the risk-
based CUL, it is inferred that exposure to the chemical will not result in unacceptable health
risks. CULSs for soil, groundwater, soil gas, and indoor air are briefly described below.

7.1.1 Soil CULs

Modified MTCA Method C CULS protective of industrial workers were used for soil. Method C
was selected for soil -because the former Precision property meets WAC (173-340-745)
requirements for an industrial property for the following reasons: :

o The site is zoned industrial.

People do not live on the property.

Public access to the property is limited.

Food is not grown or raised on the property.

Operations on the property were characterized by use and storage of chemicals.
The surface of the property is covered by a building or asphalt.

o There are no other facilities on the property.

Ecology has agreed that industrial cleanup standards apply to the site (Ecology, 2006b).
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Site-specific soil CULs were developed for each of the following soil exposure scenarios:

e Future on-site industrial workers who incidentally ingest, inhale, and have dermal contact
with site-related chemicals in soil (less than 15 feet bgs). Some of the IHSs such as
hexavalent chromium and TCE are located primarily beneath the building. For the
purposes of the RA, it is assumed that the building could be removed in the future and
that workers could have long-term exposure to IHSs in the soil now beneath the building.

e TIndoor industrial workers who inhale volatile chemicals that migrate from soil in the
vadose zone to indoor air through cracks in the building foundation. The only soil IHS
considered to be a volatile chemical is TCE.

As agreed to by Ecology, soil CULSs based on leaching to groundwater are not needed to protect
human health and the environment. Instead, empirical groundwater data will be used to evaluate
and manage potential risks associated with exposure to groundwater.

The development of soil CULs is described briefly below and in detail in Appendix J.
Development of soil CULs is summarized in Tables J-4 and J-5.

7.1.1.1 Outdoor Industrial Worker CUL—Direct Contact with Soil

Equations 745-4 and 745-5 in WAC 173-340-745 were slightly modified to estimate industrial
soil CULs based on direct-contact exposure routes (see Appendix J). The most significant
modification was the addition of an exposure route to account for inhalation of airborne
chemicals originating from soil. This modification was made to comply with WAC 173-340-
745(5)(c)(iv), which requires an evaluation of inhalation exposures when a site-specific CUL is
significantly greater than a leaching-to-groundwater CUL for the protection of drinking water.
Groundwater at the site has been classified as nonpotable, and site-specific CULs are
significantly different from the CUL for the protection of drinking water. The direct-contact soil
CULs protective of industrial workers are shown in Tables 25, 26, 27, and 28.

Equations 745-4 and 745-5 in WAC 173-340-745 were not used to calculate industrial soil CULSs
for arsenic and lead. Instead, the industrial soil CULs for arsenic and lead were set at the MTCA
Method A soil CULSs for industrial properties. The Method A industrial soil CUL was used for
arsenic because the calculated CUL for arsenic was below natural background concentrations.
The Method A value accounts for natural background levels of arsenic in soil. The Method A
industrial soil CUL was used for lead because no reference dose was available to calculate a
CUL for lead. The USEPA uses a unique method to evaluate risks associated with exposure to
lead, in part because the toxicokinetics of lead is relatively well understood.

Note that MTCA rules were amended in October 2007 so that total cPAHs would be considered
a single hazardous substance when establishing compliance with CULs. Revised direct contact
soil cleanup levels for total cPAHs were not calculated. The only PAH in soil that was
considered to be an IHS prior to October 2007 was chrysene. Chrysene was screened for risk
using the CUL established prior to October 2007.
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7.1.1.2 Indoor Industrial Worker CUL—Indirect Exposure to Volatile Chemicals in
Soil

The primary route by which an indoor worker could be exposed to chemicals in soil is through
inhalation of volatile chemicals that migrate from soil and penetrate buildings. The only soil IHS
considered to be a volatile chemical is TCE. A soil CUL for TCE that is protective of indoor
workers was estimated using a USEPA model that simulates how volatile chemicals migrate
from soil into indoor air (see Appendix J). The soil CUL protective of indoor industrial workers
who may have indirect exposure to TCE in indoor air is 41.5 pg/kg (Table 27).

It should be noted that vapor intrusion into a building is a complex process, and the USEPA
models used to estimate soil CULs make a number of simplifying assumptions (USEPA, 2004a).
Instead of using soil-sample results to infer potential risks associated with exposure to vapors in
the building, more appropriate indoor-air sample results are available for this purpose.

7.1.2 Groundwater CULs

Because groundwater at the site is not used as a drinking-water source and is unlikely to be used
as a source of drinking water in the foreseeable future, this exposure scenario is incomplete.
Therefore, site-specific Method B CULs (WAC 173-340-720(6)(c)) have been calculated as part
of this RA, based on the following exposure scenarios, which are more appropriate for the site:

o Industrial workers who inhale volatile chemicals that migrate from groundwater
o Excavation workers who directly contact groundwater
o Potential discharge of groundwater to surface water

The development of groundwater CULS is described briefly below and in detail in Appendix J.
CULSs for groundwater [HSs are shown in Tables 29 through 33.

71.2.1 Indoor Industrial Worker CULs—Indirect Exposure to Volatile Chemicals
in Groundwater

Site-specific groundwater CULs protective of indoor workers were developed for TCE and vinyl

chloride, the two IHSs that are considered volatile chemicals. These CULSs protective of indoor

workers will also be protective of outdoor workers.

The method for estimating risk-based CULs for groundwater protective of indoor workers is very
similar to the methods discussed above for volatiles in soil (Appendix J). The only difference is
that a transfer factor simulating migration of a chemical in groundwater (not soil) to indoor air is
used to estimate the groundwater CUL. The groundwater CULs for TCE and vinyl chloride are

10.8 pg/L and 71.5 pug/L, respectively (Table 31).

As mentioned above, a number of factors structure vapor migration from groundwater into a
building, and the USEPA models used to simulate this process include a number of assumptions.
Empirical indoor-air sample results are more appropriate for evaluating risks associated with
exposure to volatile chemicals in indoor air than comparisons of groundwater sample results
with model-derived CULs.
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7.1.2.2 Excavation Worker CUL—Direct Contact with Groundwater

Neither CULs nor methods to calculate CULSs for potential excavation workers who may directly
contact chemicals in groundwater are included in MTCA WAC 173-340-700 through WAC 173- -
340-760. However, the DEQ has developed RBCs for this potential exposure scenario. The DEQ
RBCs are calculated using conservative exposure assumptions and acceptable risk levels that are
identical to those used for MTCA Method B groundwater CULs. Although excavation workers
are expected to have short-term exposure durations (e.g., acute or subchronic), the DEQ’s RBCs
are calculated using chronic toxicity data and therefore overestimate potential risks. The DEQ
assumes that excavation workers inhale volatile chemicals that migrate from groundwater to air
in an excavation, and that workers have dermal contact with chemicals in groundwater.
Equations and assumptions used to. calculate the RBCs are described in Appendix B of the
September 2003 DEQ Risk-Based Decision Making for the Remediation of Petroleum-
Contaminated Sites (DEQ, 2003). These DEQ RBCs were used as groundwater CULSs protective
of potential excavation workers (see Table 29). _

No DEQ RBC is available for ORO. The DEQ RBC for DRO has been set at the solubility limit
because maximum dissolved concentrations of DRO are not expected to pose unacceptable risks
to excavation workers (DEQ, 2003). Concentrations of ORO are lower than concentrations of
DRO, ORO is expected to be less soluble than DRO, and dissolved ORO is not expected to pose
unacceptable risk to potential excavation workers. No free-phase petroleum product has been
observed on groundwater at the site.

7.1.2.3 CULs Protective of Surface Water

Groundwater CULs at the property boundary that would be protective of surface water of the
Duwamish River have been developed for all of the groundwater THSs through the fate and
transport modeling described in Section 6.3. Because fate and transport modeling shows that
THSs present at the site will not reach the Duwamish River, groundwater CULs that exceed
surface-water CULs can be established consistent with WAC 173-340-720(6)(c)(I)(E). Appendix
A provides the modeling output for the development of CULs. Groundwater CULSs applicable at
the eastern property boundary were developed by setting the target concentration at the point
where groundwater discharges to the Duwamish River equal to surface-water screening levels,
and accounting for attenuation that occurs between the property boundary and the Duwamish
River. The most conservative Ecology or USEPA surface-water criteria (see Appendix A) were
used as target concentrations. The CULs are provided in Tables 29 through 33.

Tt will likely be appropriate to establish the downgradient monitoring wells near the eastern
property boundary, as a conditional point of compliance for the CULs for protection of surface
water. In order for Ecology to approve this conditional point of compliance, Precision must
demonstrate that it is not practicable to meet the CUL throughout the site within a reasonable
restoration timeframe (see WAC 173-340-720(8)(c)).

7.1.3 Soil-Gas Preliminary CULs

Sub-slab soil-gas preliminary CULs were developed for TCE and vinyl chloride, a breakdown
product of TCE. Both of these VOCs were detected in sub-slab soil-gas samples. These
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preliminary CULs were estimated by applying an attenuation factor to the MTCA Method C air
CUL for each chemical. The attenuation factor was calculated using a USEPA model that
simulates migration of vapors across a slab and into a building (Appendix J). The sub-slab soil-
gas preliminary CULs for TCE and vinyl chloride are 8,150 ng/m® and 103,000 ng/m?,
respectively (Table 34). '

7.1.4 Indoor-Air CULs

To aid interpretation of indoor-air sample results (Table 35), airborne chemical concentrations
were compared to MTCA Method C air CULs (Ecology, 2006a).

7.2 Risk Results

Potential risks that IHSs in soil, groundwater, soil gas, and indoor air may pose to human health
are evaluated below by comparing detected concentrations in these media with site-specific
CULs. Tables 7-1, 7-2, and 7-3 and Figures 7-1 and 7-2, immediately following this page, show
CUL exceedances. These exceedances are described in the sections below.
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Table 7-1

IHS Exceedances in Soil
Precision Engineering, Inc.

Seattle, Washington
. Soil .
Location samgor> | owe | 2ophn | Chromim | reni | oad | Tciane
(ma/kg) (hg/kg)
MTCA Method A CULSs for Unrestricted Land Use 19 20 NR 30
MTCA Method B CULs for Ingestion only 240 0.67 NR 2,500
MTCA Method C CULs for Ingestion Only 11,000 88 NR 330,000
Site-Specific CUL for Industrial Workers—Direct Contact 775 20° - | 1000° 6,780
CUL for Vapor Intrusion NV NV NV 42
Preliminary Cleanup Level
GP6 GP6-S-14.5 6/16/2005 14.5 -- -- -- 1,160
GP11 GP11-S-2.0 6/17/2005 2 - -- -- 87.2
GP11-S-6.5 6/17/2005 6.5 -- -- -- 281
GP18 GP18-S-1.0 12/13/2005 1 2,300 J -- - =
GP32 GP32-S-1.0 12/14/2005 1 3,500 J -- - -
Off-Site Hand-Auger Sampling
HA3 HA3-0.5 12/15/2005 | © 0.5 -- 53.9 - -
HA4 HA4-0.5 12/15/2005 0.5 -- 44.3 1,710 -
HA5 HA5-0.5 12/15/2005 0.5 -- 35.9 1,440 -
HA22 | HA22-S-0.5 1/10/2007 0.5 - 53.5 - -
NOTES:
Bold indicates concenirations that exceed one or more of the relevant CULs.
-- = not detected at or above CULs.
CUL = cleanup level.
ft. bgs = feet below ground surface.
|HS = indicator hazardous substance.
J = estimated concentration.
mag/kg = milligrams per kilogram.
MTCA = Washington State Department of Ecology's Model Toxics Control Act.
pg/kg = micrograms per kilogram.
NR = MTCA reported the CUL as not researched.
NV = no value.
aMTCA Method A—Industrial Use.
7/21/2008
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Table 7-2
IHS Exceedances in Sub-Slab Vapor (ug/m°)
Precision Engineering, Inc.

Seattle, Washington
Location } Date Trichloroethene
PCUL for Vapor Intrusion 8150
A5 | 04/18/2008 37,000

NOTES:

Bold indicates concentrations that exceed one or more of the
relevant CULs.

IHS = indicator hazardous substance.

pg/m® = micrograms per cubic meter.

PCUL = preliminary cleanup level.
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Table 7-3
IHS Exceedances in Groundwater
Precision Engineering, Inc.

an
OC1 PAVO5 i Ul Op; S SR CPoiT

Seattle, Washington
, Chromium Chromium P—— Trichloro- Vinyl
Location Sample ID Date (Hexavalent) | (Trivalent) (g/L) ethene Chloride
(mg/L) (mg/L) (Ha/L) (Ho/L)
MTCA Method A Groundwater CULs' NV NR 5 5 0.2
MTCA Method B Groundwater CULs: 0.048 NR 0.0583 0.109 0.0292
MTCA Method C Groundwater CULs; 88 NR 0.0583 1.1 0.29
MTCA Method C Surface Water CULs 1.22 800? 2.46 37 92
AWQC—Human Health ! NR NR 0.018 2.5 0.025
Preliminary Cleanup Level ; 0.015 180 360 NR NR
AWQC—Aquatic Life—Chronic } 0.01 57 190 NR NR
CUL for Vapor Intrusion NV : NV NV 309 71.5
Site-Specific Groundwater CUL for the Protection of 0.085 950,000 0.06 600 4
Surface Water
Excavation Worker Direct Contact Groundwater CUL >Max 190 5.8 130 1100
Monitoring Well Groundwater Data ! i
mwt | MWI-W-35.0 6/16/2005 [ 0269 | NC | NA NA -
T Mwia-i22705 | 1202772005 | - - [ 323 -~ -
MW1-041806 04/18/2006 - - 33 - -
W2 | MW2-122805 | 12282008 | - | - [ 883 | - =
MW2-041906 04/19/2006 - -- 3.8 -- --
TMW3 | MWa-122005 | 12/29/2005, | - | - [ 183 s -
MW3-041706 04/17/2006 - - 13 - -
TMWA | MWA-122705 | 12272008 | - [ - [ 184 | - -
MWA4-041806 04/18/2006 - -- 15 -= -
S Mws | MWS5-122805 12/28/2005 '7 450 | - [ 459 - -
MW5-041906 04/19/2006 350 NC 49 - -
- MWE - MWB-122905 | 12/29/2005 | - -- [ 119 -= --
MW6-041906 04/19/2006 - -= 24 -= -
MW7 | MW7-122805 | 12282005 | -~ | - [ 662 | - -
MW7-041806 04/18/2006 -- -- 7.1 -- --
_Mws | MWs- 122805 o 12/28/2006 | - L. T ‘V 641 = =
MW8-041806 04/18/2006 -- -- 4.8 -- -
Reconnaissance Groundwater Data
GP2 GP2-W-17-RECON 6/9/2005 32,38 - NA -- -
GP4 GP4-W-8.0 6/16/2005 31 236 NA - -
GP6 GP6-W-18.0 6/16/2005 43 300 NA 1130 -
GP8 GP8-W-10.0 6/16/2005 61 294 NA - -
GP-13 GP13-W-8.0 12/14/2005 - -- -= - 16.5
 NOTES: ) |
] Bpld mdlcates concentrathn that exceed one or more of the relevant CULs )
—-= notdetected ator above CULs.
‘>Max greaterthan100 000 5
ble or rel vant and appropnale reqmrement
B mblentwater quallty cntena
CUL cleanup Ievel
' IHS lndlcatorhazardous substance
7 mg/ llhgrams per hter
M hington State Depanment of Ecology’s Model Toxn:s Control Act
H ograms per | Ilter
NA not available.
] MNC not calculg’@d‘ ) i
NR = MTCA reported the CUL as not researched. _
VV:NV no value i o :
"’Industnal prehmmary remedla’uon goal {
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7.2.1 Soil on Former Precision Property

Only two IHSs were detected in soil on the former Precision property at a concentration greater
than a site-specific soil CUL: hexavalent chromium and TCE. The spatial extent of CUL
exceedances for these IHS is discussed below. Because no CULs were developed for DRO and
ORO, a risk evaluation of petroleum hydrocarbons is also discussed below. See Tables 25
through 28 for soil screening results. Note that Table 28 includes all seven cPAHs (even though
chrysene was the only original IHS) along with a total cPAH value calculated by applying TEFs.

7.21.1 Hexavalent Chromium

Two soil samples collected beneath the building (GP18 and GP36) had concentrations of
hexavalent chromium above the direct-contact CUL of 775 mg/kg for industrial workers. The
concentration at GP18 was 2,300 mg/kg, and the concentration at GP32 was 3,500 mg/kg (Table
25). Both of the samples with hexavalent chromium concentrations above the CUL were
collected at approximately 1 foot bgs (Table 25), and both were collected within approximately 5
feet of each other (Figure 6). Hexavalent chromium concentrations in several samples collected
at multiple depths surrounding GP18 and GP32 were below the industrial-worker CUL. As a
result, it appears that soil with hexavalent chromium concentrations above a CUL is limited to a
relatively small and well-defined area immediately beneath the building slab.

At present, the building prevents workers from having direct contact with hexavalent chromium
in soil, and there is no current unacceptable risk to human health, based on hexavalent chromium
in soil. Unacceptable risk would occur only if the building was removed in the future,
contaminated soil was left on the ground surface for an extended period of time, and humans
were present in the contaminated area.

7.21.2 TCE _

Soil samples collected at 14.5 feet bgs at GP6, and at 2 and 6.5 feet bgs at GP11, had
concentrations of TCE above the vapor-intrusion CUL of 41.5 pg/kg (Table 27). The maximum
detected concentration of TCE in soil was 1,160 nug/L at GP6. TCE was not detected in soil at
concentrations exceeding a direct-contact CUL. As mentioned previously, risk estimates based
~on comparisons of soil analytical results with soil CULs for vapor intrusion are less reliable than
those based on interpretations of indoor-air sample results. TCE was not detected in indoor air at
concentrations that exceed the indoor-air CUL. Risks associated with potential exposure to TCE
in indoor air are discussed in Section 7.2.5.

7.21.3 TPH

Concentrations of extractable petroleum hydrocarbons and other constituents for the soil sample
with the highest petroleum-hydrocarbon concentrations (GP21 at 6.5 feet) were input into
Ecology worksheets for evaluating petroleum hydrocarbons in soil. The result from the
worksheet showed that this soil sample passed the calculated exposure pathways for industrial
land use and Method B potable groundwater protection (see Appendix K), and that
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concentrations of petroleum hydrocarbons in soil do not pose a threat to human health or the
environment.

7.2.1.4 Cumulative Risk for Soil on Former Precision Property

Chemical-specific direct-contact CULSs for on-site soil do not require adjustment to account for
exposure to multiple hazardous substances via multiple pathways (WAC 173-340-745(6)). Soil
direct-contact CULs were calculated assuming multiple potential exposure pathways (e.g.,
ingestion, inhalation, dermal contact), and all significant alternative exposure routes were
considered. Two IHSs were identified for on-site soil: hexavalent chromium and TCE. Total
excess cancer and noncancer risk estimates associated with direct-contact exposures to on-site
soil are shown in Table 36. Both cancer and noncancer risk estimates associated with exposure to
the maximum concentration of TCE in on-site soil are orders of magnitude below the acceptable
risk level. The noncancer CUL for hexavalent chromium is lower than the cancer CUL. Because
risks associated with exposure to TCE are so low, the noncancer CUL for hexavalent chromium
does not need to be adjusted downward in order to achieve acceptable risk levels associated with
exposure to multiple chemicals.

7.2.2 Soil in Off-Property Drainage Ditch

The only IHSs that were detected in off-property drainage-ditch soil at a concentration greater
than a site-specific soil CUL were lead and arsenic. The spatial extent of CUL exceedances for
these IHSs is discussed below. Because no CULs were developed for DRO and ORO, a risk
evaluation of petroleum hydrocarbons is also discussed below.

7.2.2.1 Arsenic _

The concentrations of arsenic in four shallow soil samples collected from the drainage ditch
south of the building (HA3, HA4, HAS, and HA22) were above the direct-contact CUL of 20
mg/kg (Table 26 and Figure 6). The maximum detected concentration was 53.9 mg/kg. All four
samples are in locations that would receive runoff from a discharge pipe from the industrial
property east of the former Precision property, especially HA22, which is located directly
beneath where the outfall discharges (see Section 2.4.1 and Figure 6). As discussed in Section
1.2.2, data collected during this RI indicate that the arsenic in samples from the ditch likely
originated from multiple sources. ’

7.2.2.2 Lead

The concentrations of lead in two shallow soil samples collected from the drainage ditch south of
the building (HA4 and HAS5) were above the direct contact CUL of 1,000 mg/kg (Table 26 and
Figure 6). The maximum detected concentration was 1,710 mg/kg. As discussed in section 1.2.2,
data collected during this RI indicate that the lead in samples from the ditch likely originated
from multiple sources.

7.2.2.3 TPH :

Concentrations of extractable petroleum hydrocarbons and other constituents for the soil sample
with the highest petroleum hydrocarbon concentrations (HA4 at 0.5 feet bgs) and ditch-soil
samples closer to the site (HA2 and HA3 at 0.5 feet bgs) were entered into Ecology worksheets
for evaluating petroleum hydrocarbons in soil. The result from the worksheet showed that these
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soil samples passed the calculated exposure pathways for industrial land use and Method B
potable groundwater protection (see Appendix K), and that concentrations of petroleum
hydrocarbons in soil do not pose a threat to human health or the environment.

7.2.3 Groundwater

The only IHSs that were detected in groundwater at concentrations greater than a site-specific
groundwater CUL were arsenic, trivalent and hexavalent chromium, and TCE. Concentrations of
PAHs (Table 32), and TPH (Table 33) were below available excavation-worker CULs. Note that
Table 32 shows all seven cPAHs along with a total cPAH value calculated by applying TEFs
under the new MTCA amendment (Ecology, 2007b), however, the risk results remain
unchanged. Risk associated with CUL exceedances for IHSs in groundwater is discussed below.

7.2.3.1 Metals

Concentrations of trivalent chromium in three reconnaissance groundwater samples (GP-4, GP-
6, and GP-8) were above the excavation-worker CUL (Table 29). All three of these sample
locations are under the southern portion of the building. '

On-site groundwater concentrations of hexavalent chromium exceeded the CUL for the
protection of surface water. All other IHSs and the modeled PAHs in groundwater were below
their respective CULs. Hexavalent chromium concentrations that exceeded CULs for the
protection of surface water were detected in groundwater samples collected from borings and
MWS5, located within the building footprint, and from one sample collected from MW1, which is
a deep well assumed to be upgradient of the building. Concentrations of hexavalent chromium in
wells located near the eastern property line were not detected above their method reporting limits
and did not exceed CULs. ‘

Most groundwater samples had concentrations of arsenic that were above the excavation-worker
CUL (Table 30). As mentioned previously, arsenic is present at similar concentrations in
groundwater throughout the site, and there is no indication that the former Precision property is a
source of arsenic contamination. Arsenic in groundwater does not appear to be related to the site,
and ambient levels of arsenic in groundwater are above the excavation-worker CUL.

7.2.3.2 TCE
The concentrations of TCE in reconnaissance groundwater samples GP-6 and GP-8 were above

the groundwater CUL protective of indoor industrial workers who may have indirect exposure to

chemicals that migrate from groundwater to indoor air (Table 31). Also, a sample from MW-5 in

December 2005 had a concentration of TCE above the groundwater CUL. Risk estimates based

on comparisons of groundwater analytical results with groundwater CULSs are less reliable than

those based on interpretations of indoor-air sample results. Based on empirical indoor-air sample
results, TCE does not pose unacceptable risks to future workers (see Section 7.2.4). The

reconnaissance groundwater sample collected at GP6 had a concentration of TCE that was above

the excavation-worker CUL (Table 31).
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7.2.4 Soil Gas

A sub-slab soil-gas sample collected at AS had a concentration of TCE above the preliminary
soil-gas CUL (Table 34). The concentrations of TCE and vinyl chloride in all other sub-slab soil-
gas samples were below soil-gas CULs protective of indoor industrial workers. Based on
empirical indoor-air sample results discussed in Section 7.2.5, TCE does not pose unacceptable .
risks to future workers.

7.2.5 Indoor Air

As shown in Table 35, TCE was detected both in indoor-air samples and in an outdoor-air
sample collected south of the building. Breakdown products of TCE were not detected in indoor-
or outdoor-air samples. The presence of TCE in the outdoor-air sample suggests that there are
significant sources of TCE near the site that are unrelated to the former Precision facility. The
concentrations of TCE in indoor-air samples were higher than the concentration in the outdoor-
air sample. However, all TCE concentrations in indoor air were below the MTCA Method C air

CUL.

The presence of TCE breakdown products (e.g., vinyl chloride) in groundwater downgradient of
the source area indicates that in situ degradation of TCE is taking place. The TCE release must
have occurred before the mid-1980s, when Precision stopped using TCE. TCE concentrations in
soil and groundwater are expected to continue to decline over time because of natural
degradation processes. Absent any new TCE releases, current conditions represent the worst-
case conditions for the foreseeable future. TCE concentrations in indoor air are currently below
MTCA Method C CULs, indicating that these concentrations do not pose an unacceptable risk to
future workers in the building. ‘

7.3 Risk Summary

7.3.1 Hexavalent and Trivalent Chromium

Hexavalent chromium concentrations are above CULs in a limited area of shallow soil
immediately beneath the building slab. The building prevents workers from having direct contact
with hexavalent chromium in soil. There is no current unacceptable risk to human health based
on hexavalent chromium in soil. However, it is assumed that workers could contact soil if the
building was removed in the future, if contaminated soil was left on the ground surface for an
extended period of time, and if humans were present in the contaminated area.

Hexavalent chromium concentrations that exceeded CULs for the protection of surface water
were detected in groundwater samples collected from borings and MWS5, located within the
building footprint, and from one sample collected from MW1, located upgradient of the building.
Concentrations of hexavalent chromium in wells located near the eastern property line were not
detected above their method reporting limits and did not exceed CULs. Concentrations of
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trivalent chromium in shallow groundwater beneath the building were above the excavation-
worker CUL.

7.3.2 Lead and Arsenic

The concentrations of lead and arsenic in some shallow-soil samples collected from the drainage
ditch south of the former Precision property are above direct-contact CULs. These samples are in
locations that would receive runoff from the former Precision property, from properties east and
west of the former Precision property, from 14th Avenue, and from the Highway 99/W Marginal
Way S on-ramp. Data collected during this RI indicate that the lead and arsenic in samples from
the ditch originated from sources other than the former Precision property. For example, neither
lead nor arsenic was detected above CULSs in the sample from HA2, near the discharge pipe from
the western part of the former Precision property, and from the two samples collected just off of
the paved area, directly in the path of sheet flow from the eastern portion of the site (HA20 and
HA21). In addition, lead and arsenic concentrations detected on the north side of the ditch, near
the site, were similar in magnitude to concentrations from the south side of the ditch, receiving
sheet flow from a different source, the highway on-ramp. Data collected indicate that the arsenic
and lead in samples from the ditch likely originated from multiple sources.

Despite evidence of multiple sources of contamination, Ecology indicated that Precision is at
least partially responsible for the exceedances of CULs and did not accept Precision’s previous
proposal of taking no action in the off-property ditch. Therefore, as a cost-effective way to
address the comments and concerns expressed by Ecology, Precision proposed to excavate all
ditch soil containing IHSs at concentrations that exceed CULs. A separate work plan for removal
of soil from the ditch (MFA, 2007) was approved by Ecology via electronic mail on August 2,
- 2007 (Ecology, 2007a).

Ditch excavation work and confirmation sampling were completed on October 24 and 25, 2007
(see Section 8). Approximately 100 cubic yards of soil were removed and properly disposed of
off site. After excavation was complete, the entire area of soil disturbance was backfilled and
stabilized with hydroseed. Because two perimeter confirmation samples exceeded CULs,
additional sampling was conducted on November 19, 2007, to delineate any potential
contamination surrounding the samples. The results of this additional sampling indicated that
there is no widespread contamination outside of the area excavated.

As a precautionary measure, two additional small areas where chemical concentrations in
confirmation samples were above conservative CULs were excavated on March 27, 2008.
Approximately 4 cubic yards of soil was removed and properly disposed of off site. The
excavated areas were backfilled with clean soil and stabilized with grass seed. Confirmation soil
samples were collected from the bottom of the excavation. One confirmation sample had
concentrations of arsenic and lead that exceeded CULs by 8 percent and 2 percent, respectively.
Because these concentrations are only slightly above conservative CULS, residual soil impacts
are both isolated and small in extent, and over a foot of clean fill material covers the sample
location, no additional removal activities were warranted. All disturbed areas were stabilized
with hydroseed, and contaminants are not expected to be mobile.
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7.3.3 TCE

TCE was detected in soil, groundwater, and sub-slab soil-gas samples collected beneath the
building at concentrations above model-derived CULs protective of indoor industrial workers.
Concentrations of TCE in groundwater beneath the building were also above the CUL protective
of excavation workers. Concentrations of TCE in indoor air of the building were below the
applicable CUL, and TCE was present in outdoor air near the site, suggesting that there are
sources in the region unrelated to the former Precision property. Given that TCE concentrations
in indoor air were lower than model predictions, it can be reasoned that the transport models
used to estimate soil, groundwater, and sub-slab soil-gas CULs overpredicted indoor-air
concentrations of TCE. Based on empirical indoor-air sample results, site-related volatile
chemicals do not appear to pose unacceptable risks to future workers.

Ecology has requested that Precision complete additional investigation of the indoor-air
pathway. However, Precision has decided that the most cost-effective way to address this
pathway is to proceed with the installation of a sub-slab vapor mitigation system to remediate
any potential risks associated with the presence of sub-slab TCE concentrations (see Section 8).
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8 CLEANUP ACTIONS

8.1 Off-Property Ditch

Despite evidence of multiple sources of contamination, Ecology did not accept
Precision’s previous proposal of taking no action in the off-property ditch because of the
belief that Precision is at least partially responsible for the exceedances of soil CULSs.
Therefore, as a cost-effective way to address the comments and concerns expressed by
Ecology, Precision proposed to excavate all ditch soil containing IHSs at concentrations
that exceed CULs. A separate work plan for removal of soil from the ditch (MFA, 2007)
was submitted to and subsequently approved by Ecology (Ecology, 2007a).

In October 2007, approximately 100 cubic yards of soil was removed and properly
disposed of off site. After excavation was complete, the entire area of soil disturbance
was backfilled and stabilized with hydroseed. Subsequent sampling and removal
activities were also completed in November 2007 and March 2008, and are described
below. '

8.1.1 Procedures

General Environmental Management, Inc. completed the ditch excavation work on
October 24 and 25, 2007. A silt fence was installed prior to the excavation work to
prevent soil from being transported off the site and entering natural drainages. Consistent
with the approved work plan, the area of excavation included approximately 2,685 square
feet surrounding sample locations HA3, HA4, HAS, and HA22, where CUL exceedances
had been documented (see Figure 10). The depth of excavation was approximately 1 foot,
for an approximate excavation volume of 2,685 cubic feet or approximately 100 cubic
yards. Based on the area delineated in the work plan for removal of soil from the ditch
(MFA, 2007), the excavation area was measured out and flagged prior to digging.

Following the excavation, MFA collected confirmation samples from the bottom of the
excavation (B1 through B13) and from the side walls/surface soil along the perimeter of
the excavation (P1 through P9). Consistent with the approved work plan, all the samples
were analyzed for arsenic and lead. In addition, sample BS was analyzed for PAHs,
GRO, DRO, ORO, and benzene, toluene, ethylbenzene, and xylenes (BTEX). Because of
elevated concentrations of arsenic and lead in two perimeter confirmation samples,
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additional surface soil samples (SS1 through SS6) were collected on November 19, 2007,
and analyzed for arsenic and lead.

Two composite soil samples were collected from the excavated soil and analyzed for
eight Resource Conservation and Recovery Act metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, silver) by TCLP (toxicity characteristic leaching
procedure) -analysis for the purpose of characterization for disposal. No metals were
detected through the TCLP analysis, so the soil was classified as nonhazardous for
disposal.

Approximately 123 tons of soil was disposed of at Waste Management’s Columbia Ridge '
facility in Arlington, Oregon. Following confirmation sampling, clean topsoil was
backfilled in place of the excavated soil and graded to replicate the original contours. For
erosion control, stabilization, and durability, the disturbed surface was hydroseeded with
a fiber-bonded grass-seed mix. The fiber-bonding prevents erosion while the grass
establishes a root system that will stabilize the soil.

8.1.2 Confirmation Sampling Results

Figure 10 and Tables 37 through 40 provide the locations and analytical results for the 31
initial confirmation samples that were analyzed. Confirmation sampling results indicated
one duplicate sample (B13, duplicate of B12) from the bottom of the excavation and one
sample (P1) on the perimeter of the excavation that had slight exceedances of the direct-
contact CUL of 20 mg/kg for industrial workers for arsenic. Arsenic concentrations at
B13 and P1 were 26.3 mg/kg and 22 mg/kg, respectively.

An additional sample on the north border of the excavation (P9) had detections of arsenic
and lead (at 111 mg/kg and 2,410 mg/kg, respectively), which exceeded CULs for both
arsenic (20 mg/kg) and lead (1,000 mg/kg). On November 19, 2007, additional sampling
(SS-1 through SS-6) was conducted in the area surrounding P1 and P9, to delineate the
extent of soil exceeding CULSs. Analytical results are provided in Table 37. A sample
from 1.5 feet bgs at SS-6 contained arsenic at a concentration of 23.7 mg/kg, which
slightly exceeded the CUL for arsenic. All other samples contained arsenic and lead
below CULs. :

The results of this additional sampling indicated that there is no widespread
contamination outside of the area excavated. Based on the spatial pattern in
concentrations, the exceedances near the boundary of the excavation encompass a very
small area.

8.1.3 Followup Excavation

General Environmental Management, Inc. completed additional excavation of the soil
surrounding sample points P9, P1, and SS6 on March 27, 2008. An area of approximately
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31 square feet was excavated around sample point P9 to a depth of 2 feet (see Figure 10).
The 2 cubic yards of excavated material was disposed of as hazardous waste, based on
the high concentration of lead detected in sample P9. An area of approximately 39 square
feet was excavated around sample points P1 and SS6 to a depth of 1.5 feet. The 2 cubic
yards of material excavated from this area was disposed of as nonhazardous waste. The
excavated areas were backfilled with clean soil and stabilized with grass seed.

Following the excavation, MFA collected confirmation samples from the bottom of the
excavation (C1 through C3). Perimeter samples were not needed, since the surrounding
area had been investigated in previous efforts. The soil samples were analyzed for arsenic
and lead. The concentrations of the chemicals of concern were below CULs in all of the
samples except sample C3. Concentrations of arsenic and lead in sample C3 exceeded
CULs by 8 percent and 2 percent, respectively. No additional removal actions were
deemed warranted for several reasons: the concentrations are very close to soil CULs,
residual soil impacts are both isolated and small in extent, and over a foot of clean fill
material covers the sample location.

8.2 Indoor Air

Ecology has requested that Precision complete additional investigation of the indoor-air
pathway. However, Precision has decided that the most cost-effective way to address this
pathway is to proceed with the installation of a sub-slab vapor mitigation system to
remediate any potential risks associated with the presence of sub-slab TCE
concentrations. On February 13, 2008, Precision submitted a separate cleanup action plan
to Ecology that described the proposed sub-slab vapor mitigation system (Pioneer, 2008).
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This
report is solely for the use and information of our client unless otherwise noted. Any
reliance on this report by a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing
when services were performed and are intended only for the client, purposes, locations,
time frames, and project parameters indicated. We are not responsible for the impacts of
any changes in environmental standards, practices, or regulations subsequent to
performance of services. We do not warrant the accuracy of information supplied by
others, nor the use of segregated portions of this report.
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Table 1

Water-Level Elevations
Precision Engineering, Inc.

Seattle, Washington
Location Date Measuring-Point Elevation [ Depth to Water | Water-Level Elevation
(MPE) (ft NGVD) (ft bgs) (ft NGVD)
MW-1 12/27/2005 23.16 2.03 21.13
4/17/2006 23.16 0.61 22.55
6/8/2006 23.16 1.57 21.59
MW-2 -12/27/2005 18.86 4.82 14.04
4/17/2006 18.86 4.65 14.21
6/8/2006 18.86 4.64 14.22
MW-3 12/27/2005 19.51 5.48 14.03
4/17/2006 19.51 579 13.72
6/8/2006 19.51 5.93 14.61
MW-4 12/27/2005 20.54 5.77 14.77
4/17/2006 20.54 5.55 14.99
6/8/2006 20.54 5.61 14.93
MW-5 12/27/2005 19.86 5.52 14.34
4/17/2006 19.86 5.32 14.54
6/8/2006 19.86 5.29 14.57
MW-6 12/27/2005 17.99 4.70 13.29
4/17/2006 17.99 4.27 13.72
6/8/2006 17.99 4.10 13.89
MW-7 12/27/2005 17.84 5.77 12.07
4/17/2006 17.84 4.64 13.20
6/8/2006 17.84 5.17 12.67
MW-8 12/27/2005 17.35 3.32 14.03
4/17/2006 17.35 3.12 14.23
6/8/2006 17.35 3.33 14.02
Staff Gauge 12/27/2005 19.61 ft NGVD @ 8.00 Dry Dry
4/17/2006 19.61 ft NGVD @ 8.00 Dry Dry
6/8/2006 19.61 t NGVD @ 8.00 0.02 19.63
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Table 3
Chromium in Soil (mg/kg)
Precision Engineering, Inc.

Seattle, Washington
. Depth . Chromium Chromium
Location | Sample ID Date (ft bgs) Chromium (Hexavalent) (Trivalent)®
On-Site Geoprobe Sampling
GP1 GP1-8-1.5 8/7/2005 1.5 205 152 53
GP1-8-6.0 6/7/2005 6 147 31.8 115.2
GP1-8-10.0 6/9/2005 10 735 14.4 59.1
GP2 GP2-5-1.0 8/7/2005 1 2680 523 2157
GP2-8-10.0 6/9/2005 10 24.9 0.109 U 24.9
GP3 GP3-8-2.0 6/9/2005 2 915 27.7 887.3
GP3-8-6.0 6/9/2005 6 1100 49.8 1050.2
GP3-8-14 6/9/2005 14 941 344 906.6
GP4 GP4-8-1.5 6/16/2005 1.5 1230 53.4 1176.6
GP5 GP5-8-1.5 6/16/2005 1.5 18.9 0.111U 18.9
GP5-S-14.0 | 6/16/2005 14 20.1 0.115U 20.1
GP6 GP6-8-1.0 6/16/2005 1 584 627 NC
GP6-S-14.5 | 6/16/2005 14.5 259 0.181 258.819
GP7 GP7-8-2.0 6/16/2005 2 23.6 0.118 23.481
GP7-8-8.0 6/16/2005 8 21 0.113U 21
GP8 GP8-8-1.5 6/16/2005 1.5 22.2 0.661 21.539
GP9 GP9-8-2.0 6/17/2005 2 43.3 2.97 40.33
GP10 GP10-S-1.5 | 6/17/2005 1.5 21.8 0.142 21.658
GP10-S-13.6 | 6/17/2005 13.5 24.1 0.106 U 24.1
GP11 GP11-S-2.0 | 6/17/2005 2 21.7 0.573 21.127
GP11-S-6.5_| 6/17/2005 6.5 17.3 0.37 16.93
GP12 GP12-S-3.0 | 12/13/2005 3 24.3 1.1UJ 24.3
GP12-S-5.0 | 12/13/2005 5 252 1.0UJ 25.2
GP13 GP13-S-1.0 | 12/14/2005 1 26.6 1.4UJ 26.6
GP13-S-6.0 | 12/14/2005 6 46.6 1.3UJ 46.6
GP14 GP14-S-3.0 | 12/13/2005 3 24.8 2.0UJ 248
GP14-S-6.0 | 12/13/2005 6 31.4 124 30.2
GP15 GP15-S-3.0 | 12/13/2005 3 24.7 1.2 UJ 24.7
GP15-S-6.0 | 12/13/2005 6 20.2 1.2 UJ 20.2
GP16 GP16-S-1.0 | 12/13/2005 1 30.0 21UJ 30.0
GP16-S-5.0 | 12/13/2005 5 26.2 2.1UJ 26.2
GP17 GP17-S-1.0 | 12/13/2005 1 254 1.7 UJ 254
GP17-S-6.0 | 12/13/2005 6 1660 60 J 1600
GP18 GP18-S-1.0 | 12/13/2005 1 4430 23004 2130
GP19 GP19-S-1.0 | 12/13/2005 1 22.0 25UJ 22.0
GP19-S-1.0-Dup 12/13/2005 1 24.8 2.0UJ 24.8
GP19-S-7.0 | 12/13/2005 7 27.1 2.7UJ 27.1
GP20 GP20-S-1.0 | 12/14/2005 1 17.6 1.1UJ 17.6
GP20-S-6.0 | 12/14/2005 6 245 1.5 UJ 245
GP21 GP21-8-1.0 | 12/14/2005 1 25.6 1.0 UJ 25.6
GP21-S-68.5 | 12/14/2005 6.5 23.0 1.3 UJ 23.0
GP22 GP22-8-1.0 | 12/13/2005 1 46.8 29J 43.9
GP22-S-10.0 | 12/13/2005 10 32.1 1.3 UJ 32.1
GP23 GP23-S-7.0 | 12/14/2005 7 23.3 1.1U0J 233
GP23-5-10.5 | 12/14/2005 10.5 979 1.2UJ 979
GP24 GP24-S-3.0 | 12/14/2005 3 30.2 1.0UJ 30.2
GP24-S-3.0-Dup 12/14/2005 3 26.2 1.1UJ 26.2
| GP24-s-6.5 | 12/14/2005 8.5 29.3 24UJ 29.3
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Table 3
Chromium in Soil (mg/kg)
Precision Engineering, Inc.
Seattle, Washington

. Depth . Chromium Chromium
Location | Sample ID Date (ft bgs) Chromium (Hexavalent) (Trivalent)®
On-Site Geoprobe Sampling
GP25 GP25-S-1.0 | 12/12/2005 1 19.3 1.8UJ 19.3
GP25-S-7.0 | 12/12/2005 7 19.8 1.7UJ 19.8
GP26 GP26-S-1.0 | 12/12/2005 1 23.7 22UJ 23.7
GP26-S-9.5 | 12/12/2005 9.5 24.0 2.1UJ 24.0
GP27 GP27-S-1.0 | 12/12/2005 1 22.0 22UJ 220
GP27-S-13.0 | 12/12/2005 13 18.6 2.1UJ 18.6
GP28 GP28-S-1.0 | 12/12/2005 1 20.5 22UJ 20.5
GP28-S-7.0 | 12/12/2005 7 22.4 1.8 UJ 22.4
GP29 GP29-S-1.0 | 12/12/2005 1 29.6 24UJ 29.6
GP29-S-6.0 | 12/12/2005 6 31.8 2.6 UJ 31.9
GP30 GP30-S-1.0 | 12/12/2005 1 27.2 21UJ 27.2
GP30-S-6.0 | 12/12/2005 8 32.7 2.4 UJ 32.7
GP31 GP31-8-1.0 | 12/12/2005 1 19.2 21UJ 19.2
GP31-S-6.0 | 12/12/2005 B8 23.6 3.0UJ 23.6
GP32 GP32-8-1.0 | 12/14/2005 1 6750 3500 J 3250
Off-Site Hand-Auger Sampling :
HA1 HA1-0.5 12/15/2005 0.5 34.3 29U 34.3
HA1-1.5 12/15/2005 1.5 110 6.5 103.5
HA1-1.5-Dup | 12/15/2005 1.5 84.5 2.8 UJ 84.5
HA2 HA2-0.5 12/15/2005 0.5 206 89 J 117
HA2-1.5 12/15/2005 1.5 215 3.2J 211.8
HA3 HA3-0.5 12/15/2005 0.5 1590 2.6UJ 1590
HA3-1.5 12/15/2005 1.5 55.2 2.4 UJ 55.2
HA4 HA4-0.5 12/16/2005 0.5 8480 7.2UJ 8480
HA4-1.5 12/15/2005 1.5 280 3.0UJ 280
HA5 HA5-0.5 12/156/2005 0.5 165 5.8 UJ 155
HA5-1.5 12/15/2005 1.5 327 2.9UJ 32.7
HAB HAB-0.5 04/18/2006 0.5 - 3.33J NC
HA7 HA7-0.5 04/18/2006 05 - 0.22J NC
HA8 HAB8-0.5 04/18/2006 0.5 - 0.26J NC
HA9 HAS-0.5 04/19/2006 05 - 3.4J NC
HA10 HA10.05 04/19/2006 0.5 - 0.074J NC
HA11 HA11-0.5 04/19/2006 05 -- 0.45J NC:
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Precision Engineering, Inc.

Table 6
Petroleum Hydrocarbon Identification in Soil

Seattle, Washington

; Depth Gasoline-Range Diesel-Range Oil-Range
Legayan Sample ID b (ft b%s) Organics ° Organicsg Organigs
On-Site Geoprobe Sampling
GP1 GP1-8-1.5 6/7/2005 1.5 ND ND ND
GP1-8-6.0 6/7/2005 6 ND ND ND
GP1-8-10.0 6/9/2005 10 ND ND ND
GP2 GP2-8-1.0 6/7/2005 1 ND ND ND
GP2-S-10.0 6/9/2005 10 ND ND ND
GP3 GP3-8-2.0 6/9/2005 2 ND ND ND
GP3-8-6.0 6/9/2005 6 ND ND ND
GP3-S-14 6/9/2005 14 ND ND ND
GP4 GP4-8-1.5 6/16/2005 1.5 ND ND ND
GP5 GP5-8-1.56 6/16/2005 1.5 “ ND ND ND
GP5-8-14.0 | 6/16/2005 14 ND ND ND
GP6 GP6-8-1.0 6/16/2005 1 ND ND ND
GP6-S-14.5 | 6/16/2005 14.5 ND ND - ND
GP7 GP7-8-2.0 6/16/2005 2 ND ND ND
GP7-8-8.0 6/16/2005 8 ND ND ND
GP8 GP8-S-1.5 6/16/2005 1.5 ND ND ND
GP9 GP9-8-2.0 6/17/2005 2 ND ND ND
GP10 GP10-S-1.5 | 6/17/2005 1.5 ND ND ND
GP10-S-13.5 | 6/17/2005 13.5 ND ND ND
GP11 GP11-S-2.0 | 6/17/2005 2 ND ND ND
GP11-8-6.5 | 6/17/2005 6.5 ND ND ND
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Table 7
Petroleum Hydrocarbons in Soil (mg/kg)
Precision Engineering, Inc.

Seattle, Washington
. Depth | Gasoline-Range | Diesel-Range Oil-Range
Haatien Sample ID Dt (ft bpgs) Organics ° Organicsg Organigs
On-Site Geoprobe Samplin
GP12 GP12-S-3.0 12/13/2005 3 -- 10.7U 26.6 U
GP13 GP13-S-6.0 12/14/2005 6 - 128U 56.1
GP14 GP14-S-6.0 12/13/2005 6 -- 10.8 U 26.9 U
GP15 GP15-S-3.0 12/13/2005 3 -- 17.7 59.1
GP16 GP16-S-5.0 12/13/2005 5 -- 11.2U 28.0U
GP17 GP17-S-1.0 12/13/2005 1 -- 11.6 63.1
GP18 GP18-S-1.0 12/13/2005 1 - 156 742
GP19 GP19-8-1.0 12/13/2005 1 - 52.8 172
GP19 | GP19-S-1.0-Dup 12/13/2005 1 - 18.2 43.8
GP19 GP19-S-7.0 12/13/2005 7 -~ 145U 56.7
GP20 GP20-S-1.0 12/14/2005 1 - 198 301
GP20 GP20-S-6.0 12/14/2005 6 -- 75.9 294
GP21 GP21-8-1.0 12/14/2005 1 -- 11.2U 28.0U
GP21 GP21-S-6.5 12/14/2005 6.5 - 5270 19900
GP22 GP22-S-10.0 12/13/2005 10 -- 11.3U 28.2U
GP23 GP23-8-7.0 12/14/2005 7 -- 10.8.U 26.9U
GP24 GP24-S-3.0 12/14/2005 3 - 111U 27.8U
GP25 GP25-8-7.0 12/12/2005 7 -- 106U 26.6 U
GP26 GP26-S-1.0 12/12/2005 1 - 36.4 121
GP26 GP26-S-9.5 12/12/2005 9.5 -- 10.8 U 27.1U
GP27 GP27-S-13.0 12/12/2005 13 -- 109U 27.2U
GP28 GP28-5-1.0 12/12/2005 1 - 10.8 U 27.0U
GP28 GP28-8-7.0 12/12/2005 7 - 10.4 U 26.0U
GP29 GP29-8-1.0 12/12/2005 1 - 80.4 249
GP29 GP29-8-6.0 12/12/2005 6 - 12.8U 32.0U
GP30 GP30-S-1.0 12/12/2005 1 - 14.9 90.5
GP30 GP30-8-6.0 12/12/2005 6 -- 39.6 165
GP31 GP31-8-1.0 12/12/2005 1 - 145 1300
GP31 GP31-8-6.0 12/12/2005 6 - 58.9 157
GP32 GP32-S-1.0 12/14/2005 1 -- 11.3U 28.3U
Off-Site Hand-Auger Sampling
HA1 HA1-0.5 12/15/2005 0.5 11.4 210- 1170
HA1 HA1-1.5 12/15/2005 1.5 6.57 U 37.6 182
HA1 HA1-1.5-Dup 12/15/2005 1.5 7.00U 67.0 328
HA2 HA2-0.5 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>