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] INTRODUCTION

Maul Foster & Alongi, Inc. (MFA) has prepatred this final feasibility study (FS) for
the former Precision Engineering, Inc. (Precision) site at 1231 South Director Street
in Seattle, Washington (see Figutes 1 and 2). The original FS was submitted by
Precision on April 21, 2010. MFA has prepared this revised IS to address comments
from the Washington State Department of Fcology (Ecology) provided in a July 22,
2010, electronic mail (e-mail) (Ecology, 2010b) and during a November 3, 2010, meeting
with Ecology (Ecology, 2010c), including a request for an additional round of
groundwater monitoting, _ '

The FS is being conducted under Ecology’s Voluntary Cleanup Program
(identification number: NW 1511). Precision entered the program in October 2005,
after completing a preliminary soil and groundwater assessment in June 2005. A
supplemental remedial investigation (RI) (MFA, 20062) was submitted to.Ecology,
summarizing investigations completed by MFA 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, 2006b). Precision submitted an RI and risk assessment (RA) report on
July 17, 2006. Ecology has issued a number of comments on the RI/RA report by e-
mail. A final RI/RA report was prepared on July 21, 2008, which superseded all
previous submittals and incorporated many of Ecology’s comments. On September
21, 2009, Ecology ptepared an opinion letter (Ecology, 2009) including comments
on the RI/RA teport. Ecology’s requests in the September 2009 letter for additional
information, in addition to comments in a telephone conversation on January 28,
2010 (Ecology, 20102), in a July 22, 2010 e-mail (Ecology, 2010b), and during a
November 3,2010, meeting (Ecology, 2010c), are addressed in this final FS report.

1.1 Property Location and Description

The approximately 3.5-acte site is in King County, Washington, section 32, township
24 north, range 4 east, Willamette Meridian. The site is approximately 1,800 feet west
of the Duwamish River. The atea 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
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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 Setvice, an aluminum distributorship, between approximately 1985
and 2003. Former operational areas and tanks inside the building are shown on
Figure 3.

The property was sold in March 2007 and is currently occupied by Pacific Industrial
Supply, Inc., a wite rope and marine/industtial supply distributor.

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 (former KKASPAC/Chiyoda property). 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.

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

[Alny building, structure, installation, equipment, pipe or pipeline (including any
pipe into a sewer ot publicly owned treatment works), well, pit, pond, lagoon,
impoundment, ditch, landfill, storage container, motor vehicle, rolling stock, vessel,
ot aircraft; ot any site or area whete a hazardous substance, other than a consumer
product in consumer use, has been deposited, stored, disposed of, or placed, ot
otherwise come to be located.

Ecology (2006a) has defined the site as the extent of contamination caused by:
e  Diesel-range organics (DRO) and oil-range organics (ORO) in soil and
groundwater
e  Chromium and other metals in soil and groundwater

e  Trichloroethene (T'CE) 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.

1.3 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
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lowland area of the Duwamish River Valley. The Duwamish River is apploxlmately
1,800 feet east of the site and flows north to Elliott Bay.

1.3.1 Surface Water and Stormwater System

Stormwater from the western portion of the Precision 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. Stormwater from the east
side flows 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).

The off-property drainage ditch empties into a 24-inch storm drain and then through
a network of pipes that discharges to the Duwamish River (Sweet-
Edwatds/EMCON, Inc. [SE/E], 1990b). 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 tunoff from the site and the Highway 99/W Matginal 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.

1.3.2 Geology

The site is underlain by localized fill up to 10 feet thick (observed only in the eastern
portion of the site); alluvium composed 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 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 SE/E
(Precision, 1993). The 2008 RI/RA (MFA, 2008) report includes boring and well
logs.

1.3.3 Hydrogeology

T'wo water-bearing zones (WBZs) are present beneath the site: (1) a confined alluvial
WBZ beneath the eastern side of the site that flows eastetly 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).
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The first groundwater in the alluvium is encountered between 5 and 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 MWS8. 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. Because of the confining conditions in the. shallow aquifer, while the
potentiometric surface may be as shallow as 3.5 feet bgs, the till is not necessarily
saturated at that depth. Figures 4 and 5 show the potentiometric surface for the
shallow WBZ in December 2005 and April 2006, respectively. Estimated
potentiometric contours show that the shallow WBZ generally flows from west to
east. The hydraulic gradient of the shallow WBZ downgradient of the property was
calculated to be 0.003, using site groundwatet-elevation data collected from MWG6
(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 watet level below that of MW1 and the shallow WBZ
(see Figures 4 and 5). A deep potentiomettic surface map was not created because of
insufficient data (only two data points). Based on the available data from MW1 and
MW7, it is assumed that MW1 is upgradient of the site and MW7 is downgradient of
the site.

The site-specific hydrogeology described above is geﬁetaﬂy consistent with that
described for the central Duwamish Valley in the shallow groundwater use
designation report prepared by the Duwamish Coalition (Duwamish Coalition,
1998).
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2 SITE INVESTIGATION SUMMARY

2.1 Site Characterization Investigations

Extensive site charactetization activities have been conducted at the Property since
1986. In April 1986, the Municipality of Metropolitan Seattle collected four off-site
sediment samples in the drainage ditch southeast of Precision (Ecology, 1986). Also
in 1986, SCS Engineers collected two composite soil samples in the southeastern
corner of the facility, near a former solid-waste dumpster, where overland water
runoff enters the drainage ditch (SCS, 1986). From 1988 through 1989, SE/E
investigated soil around the original Plating Tanks 1 and 2 after observing yellow-
stained soil in an opening in the concrete floor near Plating Tank 1 (SE/E, 1988,
1989, 19902). In 1989, SE/E completed a study to assess sediments in the drainage
ditch on the south side of the property (SE/E, 1990b). In 1989, one soil boting was
drilled northeast of Plating Tank 7 to evaluate potential leakage of chrome-plating
waste into soil and groundwater from cracks in the containment vault for Plating
Tank 7 (Precision, 1993). In 1988, SE/E installed four groundwatetr-monitoring
wells and two piezometers (MW-1, MW-2, MW-3, MW-4, P-1, and P-2). The results
from three rounds of groundwater monitoring from June 1988 to March 1990 are
described in Precision’s 1993 Independent Remedial Action Report (Precision,
1993).

Investigations completed before 2005 are described in detail in the RI work plan
(MFA, 2005b). Investigations completed from June 2005 through January 2007 ate
described in detail in the RI/RA report (MEA, 2008).

In June 2005, MFA conducted an initial investigation and advanced 11 Geoprobe™
borings (GP-1 through GP-11; see Figure 6) at the site to charactetize releases of
hazardous substances neat former plating tanks and floor trenches and drains (MFA,
20052). Additional investigations completed in December 2005 involved installing
four monitoring wells (MW-5 through MW-8) and collecting soil, reconnaissance
groundwater, and groundwater samples from 32 Geoprobe borings; sutface soil
samples from five locations in the ditch just south of the property; and groundwater
samples from all eight monitoring wells (see Figure 6). On April 18 and 19, 2000,
shallow-soil samples were collected from six additional locations in the ditch south
of the property, gtoundwater samples wete collected from the eight monitoring
wells, and subslab 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 wete collected from
13 locations in the ditch to further investigate the nature and extent of lead and
arsenic in and around the ditch. Between July 13 and 16, 2010, an additional round
of groundwater sampling was conducted from the eight monitoring wells, at the
request of Ecology. This additional sampling event was meant to provide current
data.
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2.2 Nature and Extent

Tables summarizing soil, groundwater, and air results for metals, volatile organic
compounds (VOCs), petroleum hydrocarbons, polycyclic aromatic hydrocarbons
(PAHs), and polychlorinated biphenyls are included in the 2008 RI/RA repott
(MFA, 2008). ;

2.2.1 Soil on Property

Indicator hazardous substances (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 soil cleanup levels (CULs) for
direct contact (ingestion) and calculated CULs for the protection of groundwatet,
except for arsenic, lead, DRO, and ORO, which were compared to the MTCA
Method A soil CULs. 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
e  Petroleum hydrocarbons (DRO and ORO)
° 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/RA
report (MFA, 2006b), Ecology did not request any additional charactetization for soil
on the property (Ecology, 2006b). :

2.2.1.1 Hexavalent Chromium and Trivalent Chromium

Hexavalent chromium detections ranged from 0.119 milligram per kilogram (mg/kg)
(GP7 at 2.0 feet bgs) to 3,500 mg/kg (GP32 at 1.0 feet bgs). The highest
concentrations of hexavalent chromium were found in the former chrome-shop area.
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.

2.2.1.2 Petfroleum Hydrocarbons (DRO and ORQO)
DRO wete 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. ORO were
detected in soil at concentrations below 1,500 mg/kg, except for a sample from
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GP21 at 6.5 feet bgs, which contained ORO at 19,900 mg/kg. Concentrations of
DRO and ORO at GP21 increase with depth.

2213 TCE

TCE was detected at concentrations ranging from 3.43 micrograms per kilogram
(ng/kg) (GP18 at 1.0 feet bgs) to 1,160 pg/kg (GPG6 at 14.5 feet bgs). All detections
were in the former chrome shop and former grinding shop (see Figure 3).

2.2.2 Soil in Off-Property Ditch

IHSs in ditch 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 CULs for direct contact (ingestion) and calculated
CULs for the protection of groundwater, except for arsenic, lead, DROs, and OROs,
which were compared to the MT'CA Method A soil CULs (MFA, 20062).

The nature and extent of contaminants in the off-property ditch is discussed in detail
in Section 7 of the RI/RA (MFA, 2008). As described further in Section 2.4,
contaminated ditch sediment identified in the RI/RA has been removed as part of an
interim cleanup action. Soils were excavated, the ditch backfilled with clean soil, and
the surface restored with grass. Based on this cleanup action, contaminants formerly
found in ditch soil are not discussed in this report.

2.2.3 Groundwater

Reconnaissance groundwater samples were collected from GP2, GP4 through GPS,
GP13, and GP15.

As part of the 2006 RI report (MFA, 2006a), IHSs in groundwater wete identified by
comparing analytical results for reconnaissance groundwater samples and
groundwater samples collected from monitoring wells to MTCA Method C
groundwater CULs, except for arsenic, DROs, and OROs, which were compated to
the MTCA Method A groundwater CULSs. Note that MTCA CULs for carcinogenic
PAHs (cPAHs) have changed since the 2006 RI repott 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) and July 2010 wetre also compatred to
screening levels, and no additional IHSs resulted. IHSs identified in groundwater are:

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

e  Petroleum hydrocarbons (DRO and ORO)
e  VOCs (TCE and vinyl chloride)
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2.2.3.1 Metals

Arsenic was detected in groundwater samples collected from monitoring wells at
concentrations ranging from 4.59 micrograms per liter (ug/L) MW5) to 33 ug/L
(MW1). Copper was detected in groundwater samples from six of the eight
monitoting wells at concentrations of up to 5.1 ug/L (MWG6 in Apzil 2006). Based on
the presence of arsenic and copper at similar concentrations in groundwater
throughout the site, including at upgradient monitoring wells, thete is no indication
that the former Precision property is a source of arsenic or coppet.

Selenium was detected in groundwater samples collected from MW2, MW6, MW7,
and MW8, with the highest concentration (19 milligrams per liter [mg/L]) in MWO6.
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. In addition, concentrations of selenium have declined since 2006.
Selenium was only detected in MW2 and MW6, with the highest detection from the
July 2010 event at 2.9 mg/L in MWG6.

Hexavalent chromium was detected in reconnaissance groundwater samples at
concenttations of up to 61 ing/L (GP8), with higher concentrations in the former
chrome shop. MW5 is a shallow well located in the former chrome shop and had the
highest concentrations of hexavalent chromium (450 mg/L in December 2005).
However, concentrations since 2005 have been declining and hexavalent chromium
was detected in MW5 at 81.6 mg/L duting the July 2010 sampling event. The
maximum calculated concentration of trivalent chromium was in the groundwater
sample from GPG6 (300 mg/L). The calculated trivalent chromium concentrations
from monitoring wells ranged from 0.0013 mg/L (MW7 in July 2010) to 126 mg/L

(MW’ in July 2010).

Reconnaissance groundwater samples wetre not analyzed for arsenic, copper, ot
selenium.

2.2.3.2 Petroleum Hydrocarbons

The reconnaissance groundwater samples from GP2 and GP4 through GP8 were
analyzed for petroleum hydrocarbons, .using NWTPH-HCID, with detections
quantified for gasoline-range organics, DRO, and ORO using NWTPH-Gx and
NWTPH-Dx. The maximum concentration of DRO (0.814 mg/I) was from a
sample collected at GP8, located near the former boiler underground storage tank
(UST). ORO were not detected in the quantification analyses.

Samples from monitoring wells were analyzed for DRO and ORO. DRO were
detected in shallow monitoting wells at concentrations of up to 2.64 mg/L. ORO
wete detected in shallow monitoring wells at concentrations of up to 1.32 mg/L.
Generally, the highest concentrations of DRO and ORO occutred in shallow
groundwater in the southeast quadrant of the site. Concentrations appear to have
declined over time and were much lower during the July 2010 monitoring event.
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2235 YOS

TCE was detected in three reconnaissance groundwater samples, with the highest
concentrations 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, and was not detected at all duting the July 2010 monitoring event. The
maximum concentration of TCE in groundwater was 1,130 ug/L in a reconnaissance
groundwater sample from GPG6 collected in June 2005. Vinyl chloride, a breakdown
product of TCE, was detected in only one reconnaissance groundwater sample, from
GP13 at 16.5 pg/L. This vinyl chloride detection occurred within the footprint of
the building in the former cylinder shop and downgradient of T'CE detections in soil
at GP11. Vinyl chloride was detected in only one monitoring well (MWS), at
concentrations of up to 0.80 pg/L. As with TCE vinyl chlotide was not detected
from any of the monitoring wells during the most recent July 2010 monitoring event.

Historically, the lack of TCE in groundwater at monitoring wells near the
downgradient property line in all rounds of sampling, and the current non-detect of
TCE, indicates that TCE concentrations significantly attenuate through
biodegradation and other processes by the time groundwater reaches the
downgradient property line.

2.2.4 Aquifer Low Yield Study

In order to evaluate whether the uppermost aquifer at the site should be considered
as a future source of drinking water, MFA estimated aquifer yield using data from the
field sampling data sheets (FSDSs) (see Appendix A) collected during groundwater
monitoring events at the site. Yield was calculated by estimating pumping rate per
foot of drawdown in the aquifer multiplied by a percentage of the full aquifer depth.
The alluvial aquifer at the site tapers from 0 feet to approximately 12 feet thick. At
the suggestion of Ecology (Ecology, 2010b), an average aquifer thickness was
estimated at 6 feet, and of that, only about 4 feet would be available for drawdown.

Data from MW3, MW4, MW5, MW6, and MW8 were used to calculate yield, as the
FSDSs from the April 2006 sampling event at the facility contained enough
information to estimate the yield rate (i.e., the final depth to water was recorded).
Additionally, MW6 was sampled in June 2006 and the depth to water was recorded
after each purge volume—providing enough information to perform three separate
calculations of aquifer yield. There were no final water-level measurements recorded
for MW2; therefore, aquifer yield calculations for that location could not be made.
Yield calculations were also performed for wells screened at the deeper aquifer (i.e.,

MW1 and MW7).

The calculated aquifer yield rate ranged from 0.025 gallon per minute (gpm) to 0.331
gpm, with a mean value of 0.11 gpm (see Table 2). The range of calculated yield rates
is well below the 0.5 gpm threshold specified in WAC 173-340-720(2)(b)(1) for
determining when an aquifer need not be considered a potential future source of
potable water due to low yield. The yield rate for the deeper aquifer was similar
(0.033 gpm at MW1 and 0.042 gpm at MW?7).
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Although not enough specific measurements (i.e., depth to water ot exact drawdown)
were available from 2005 well development activities to petform yield calculations, it
should be noted that several of the wells went dry during development (see
Appendix A), supporting the conclusion that the aquifer at the site cannot support
production levels necessary for a potable well.

2.2.5 Investigation of Soil Vapor

Subslab soil-vapor samples were collected from probes Al through A7 (see Figutre
7). TCE was detected in subslab vapor samples A3 and A5 at concentrations of
6,100 and 37,000 micrograms per cubic meter (ug/m3), respectively. Cis-1,2-
dichloroethene (DCE) was detected in samples A3 and A5 at concentrations of 470
and 1,700 pg/m3, respectively. Trans-1,2-DCE was not detected in any samples.
Vinyl chloride was detected in a sample from A5 at a concentration of 420 pg/m?3.
A3 is located beneath the former grinding shop and A5 is located beneath 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 cortelation.

2.2.6 Investigation of Indoor Air

Indoor-air samples were collected from stations IA1 through IA8 (see Figure 7).
TCE was detected in all eight samples, ranging in concentration from 0.046 pg/m?3 to
0.2 pg/m?3. No TCE bteakdown products wete detected in any of the samples. The
concentrations of TCE in the samples collected inside the building were similar to
each other.

2.3 Downgradient Property Review and Characterization

In late 2009, MFA reviewed a complete copy of Ecology files for the following sites
located close to the Precision property: DBA & Airbus (Leaking Undergtround
Storage Tank [LUST] database No. 92792171) and KASPAC & Chiyoda (Cleanup
No. 2489) (see Figure 8). Information from these sites and conclusions based upon
MFA’s review is provided below. This review was undertaken to determine whether
sampling at downgradient properties would likely provide useful information
concerning off-property releases from the Precision facility.

2.3.1 DBA & Airbus—LUST

The DBA & Airbus property is located at 9004 14th Avenue South, Seattle,
Washington (see Figure 8). In 1991, four USTs (gasoline and waste oil) wete
decommissioned and removed. The gasoline confirmation samples indicated that the
excavation was “clean” and that the waste-oil tank excavation had been backfilled
without sampling. A later investigation indicated that total petroleum hydrocarbon
(IPH) contamination remained in soil around the waste-oil tank. The concentrations
of DRO detected in soil wete below curtent MTCA Method A criteria for diesel and
oil. There was no indication that groundwater was encountered. Ecology had
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recommended that the remaining contaminated soil be removed, but there was no
further information in the file indicating what action, if any, had been taken. The site
status on the Ecology ISIS database is listed as “Closed” as of 2000.

Based on the above information, it appears that historical contamination at this site
would not interfere with impacts from the Precision site.

2.3.2 KASPAC/Chiyoda Property—Independent Cleanup Program

The former KASPAC/Chiyoda property is located at 1237 South Director Street,
Seattle, Washington, ditectly downgradient of the former Precision property (see
Figure 8). An 8,000-gallon leaded-gasoline UST was removed from the site in 1989
and a Phase I assessment was completed (GeoEngineers, 1989). The Phase I
identified potential paint and paint thinner disposal onto the ground surface adjacent
to the former paint shed (centrally located); fuel contamination (diesel and very high
levels of benzene, toluene, ethylbenzene, and xylenes [BTEX]) in the area of the
former UST (centrally located); and a 55-gallon drum storage area near the loading
dock on the south end of the site near the drainage ditch. KASPAC was cited in
March 1989 for discharging oil, gasoline, diesel, and hydraulic fluid to the
groundwater and/or surface water (e.g, the drainage ditch on the south end)
(EMCON, 1995). The fuel release on the south end of the site was later determined
to be from leaking drums that were stored in that area.

In February 1990, a Phase 11 assessment was completed (Applied Consultants, 1990),
including installation of three monitoring wells (see Figures 8 and 9 of that report for
monitoring well locations). Figures 9 and 10 show historical groundwater flow
contours and concentrations of tetrachloroethene (PCE), TCE, cis1,2-DCE, and
TPH in groundwater at the former KASPAC/ Chiyoda propetty. Note that BTEX
constituents wete not included on the figure, as they are not IHSs for the Precision

property.

In the 1990 Phase II assessment, benzene, xylene, and TCE in groundwater were
detected above MTCA CULs! in MW3, which was the closest well to the former
UST. MW1 and MW2, which were located directly upgradient of MW3 and adjacent
to Precision, were non-detect for VOCs. This evidence leads to the conclusion that
the contamination on the Chiyoda site was not originating from Precision and was
from a separate source.

Based on a summaty in the SE/E independent remedial action report (EMCON,
1995), additional monitoring wells were installed in fall 1990 (MW4 through MWO6).
Groundwater from MW6 (in the loading dock area) had concentrations of BTEX
and PCE above CULs. Wells MW7 through MW9 (in the loading dock area) were
installed in April 1991 (Applied Consultants, 1991). MW9 had detections in
groundwater of BTEX, PCE, cis-1,2-DCE, and TCE. MW6 was non-detect for
chlorinated solvents; however, the detection limit was orders of magnitude above the
CUL. The groundwater flow direction shown on Figure 9 on the very southwest end

1 CULSs used for screening in these historical reports were standard Method B CULs for surface water.
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of the former KASPAC/Chiyoda site is actually moving toward Precision, which
conflicts with groundwater flow directions based on Precision’s historical data (see
Figure 9). Precision’s MW-8, which is located in that vicinity, has shown low-level
concentrations of vinyl chloride. The source of the degraded chlorinated solvents in
MW-8 may have actually originated from a PCE release at the Chiyoda property,
based on this flow information.

Monitoring wells MW10 through MW12 were installed in December 1994
(EMCON, 1995). Only BTEX, TPH, and arsenic constituents were analyzed.
Detections of BTEX and diesel wete below MTCA CULs at that time; arsenic was

above. However, MTCA CULSs have become mote stringent since then. '

In 1996, soil borings were advanced (EMCON, 1996) as patt of an addendum to an
independent remedial action report. Gasoline, diesel, oil, BTEX, PCE, cis-1,2-DCE,
and metals were detected in shallow soil (borings GB-1 through GB-9), indicating a
local source on the KKASPAC/Chiyoda propetty as opposed to migration in
groundwatet.

The data set for VOCs other than BTEX, specifically solvents such as PCE and
TCE, is sparse. There are no historical PAH data even though thetre were historical
releases of diesel and oil. BTEX compounds wete the constituents focused on during
previous investigations. Historically, there have been a few detections of TCE and
PCE in soil and groundwater at the Chiyoda site that wete above MTCA CULs.
During these same sampling events, the wells between Precision and the wells with
VOCs (including BTEX, PCE, and TCE) were non-detect, indicating that Precision
was not the source. Various soil-removal events and some groundwater pump-and-
filter remediation events were conducted at the site, specifically targeting the BTEX
contamination (summarized in EMCON, 1995). However, it appeats that there were
no inquiries as to the soutrce of the solvents at the site and the No Further Action
(NFA) determination that was received in February 1997 specifically notes that the
NFA was issued “...with regard to the release of TPH and toluene to the
groundwater and/or upland soil.”

Given this site’s history of petroleum hydrocarbons, metals, and some chlorinated
solvent contamination (the same IHSs as Precision) and its proximity to Precision, it
would be very difficult to distinguish contamination from the KASPAC/Chiyoda site
should there be detections in a new well installed between the Precision property and
the Duwamish. This is especially true given the CULSs that were used by Chiyoda in
the 1990s. MTCA CULs have become more stringent since then and it is possible
that residual concentrations at the KASPAC/Chiyoda site are above cutrent levels.
In light of this information, Precision believes that the groundwater model,
previously undertaken as part of the RI (MFA, 2008) and which is considered
reasonably conservative by Ecology, is complete in showing that concentrations
from the Precision property will not reach the Duwamish. Downgradient
groundwater data would not be representative of impacts from the Precision
property and would likely provide false positives for IHSs because of the historical
contamination in the area.
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2.3.3 Downgradient Property Conclusions

Groundwater sampling off of the Precision property was not explored with
neighboring property owners because the contaminant contributions from
neighboring properties documented in MFA’s review of Ecology file matetials would
result in the masking of any impacts from the former Precision site. This would
preclude a determination of the source of any detected IHS concentrations.

In addition, groundwater concentrations appear to be declining at the site, and there
wete no detected concentrations in excess of Method B drinking water criteria at the
property boundary during the most recent (July 2010) monitoring event. This
indicates that groundwater leaving the site does not appear to be affecting
downgradient properties and there is no need to install downgradient monitoring
wells that may produce a false positive. :

2.4 Interim Actions

Precision has performed multiple investigations and remedial actions over the years.

2.4.1 Source Remdval

Precision completed chromium tank and soil removal associated with the former
building operations in the 1990s. Precision removed the original Plating Tanks 1 and
2 after the investigation and removal of the contaminated soil around the tanks
began in 1990 (Precision, 1993). In 1992, Precision removed original Plating Tanks 3,
4,5, and 6 and a 35-foot-by-50-foot section of the concrete below the tanks. Visibly
contaminated soils were removed, with the depth of excavation ranging from 6 to 28
inches below the bottom of the tank pit (Precision, 1993). An Independent Remedial
Action Report Summary completed by Precision (Precision 1993) indicates that
1,200 cubic yards of soil and concrete have been removed and disposed of off-site.

The cost for completing the source removal was approximately $450,000 at the time
of completion, approximately $670,000 in 2009 dollars?.

2.4.2 Off-Property Ditch

Precision conducted soil removal and reclamation in the off-property ditch in 2007.
Despite evidence of multiple sources of contamination, 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).

2 This adjustment is based on the Consumer Price Index from the Bureau of Labot, though designed for consumer goods, it is an
approximation of the increase in costs for construction. The annual average CPI for 1993 is 144.5 and 2009 is 214.537.
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In October 2007, approximately 100 cubic yards of soil were removed and disposed
of off site. Subsequent sampling and removal activities wete also completed in
November 2007 and March 2008, and are described in detail in the RI/RA (MFA,
2008). The area of excavation included approximately 2,685 square feet surrounding
sample locations HA3, HA4, HA5, and HA22, where CUL exceedances had been
documented (see Figure 11). The depth of excavation was approximately 1.foot.

MFA collected confirmation samples from the bottom of the excavation (Bl
through B13) and from the side walls/sutface soil along the petimeter of the
excavation (P1 through P9). Because of elevated concentrations of arsenic and lead
in two perimeter confirmation samples, additional surface soil samples (SS1 through
SS6) were collected on November 19, 2007, and analyzed for arsenic and lead. Figure
11 and Tables 3 through 6 provide the locations and analytical results for the 31
confirmation samples.

Following confirmation sampling, the excavation was backfilled with clean topsoil 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 stabilizes the soil.

Based on the initial confirmation sampling results, additional soil surrounding sample
points P9, P1, and SS6 was excavated on March 27, 2008. An area of approximately
31 square feet was excavated around sample point P9 to a depth of 2 feet (see Figure
11). An area of approximately 39 square feet was excavated around sample points P1
and SS6 to a depth of 1.5 feet. The excavated areas wetre backfilled with clean soil
and stabilized with grass seed.

MFA collected confirmation samples from the bottom of the excavation (Cl
through C3). The concentrations of the IHSs were below CULs in all of the samples
except sample C3. The results of this additional sampling indicated that there is no
widespread contamination outside the area excavated. Based on the spatial pattern in
concentrations, the exceedances near the boundary of the excavation encompass a
very small area. No additional removal actions were deemed warranted as 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.

The cost for completing the soil investigation and removal was approximately
$48,000 at the time of completion.
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3 AREAS REQUIRING EVALUATION

Applicable cleanup standards include MTCA and other applicable or relevant and
appropriate requirements (ARARs). A cleanup standard consists of the following
three elements (WAC 173-340-700(3]):

° CUL, the concentration that must be met to protect human health and
the envitonment

e  Point of compliance (POC), the location where the CUL must be
achieved

e  Other regulatory requirements, commonly referred to as ARARs, that
apply to the site because of the type of action required for cleanup or the
location of the site

Appendix J of the 2008 RI/RA tepott further details the CUL calculations for soil,
groundwater, and air. Site-specific CULs for these media are shown on the risk-
screening Tables 7 through 18 for all IHSs (shown on the tables directly beneath the
standard MTCA Method A, B, and C values, and the Ambient Water Quality Critetia
[AWQC] wvalues). Since the 2008 RI/RA report was submitted, several MTCA
criteria values have changed, specifically values for TCE, which modifies the site-
specific CULs as well.

The following sections summarize the CUL development process?, in addition to
discussing risk-screening results.

Potential risks that IHSs in soil, groundwater, soil gas, and indoor ait may pose to
human health are evaluated below by comparing detected concentrations in these
media with site-specific CULs. Tables 3-1 and 3-2 and Figure 3-1, immediately
following this section, show CUL exceedances.

3.1 Sall

3.1.1 Indicator Hazardous Substances

As discussed in Section 2, IHSs identified in on-site soil are: hexavalent chromium
and trivalent chromium, petroleum hydrocarbons (DRO and ORO), and TCE.

3 The CUL development process was also summatized in a letter from MFA to Ecology (MFA, 2009) in 1esponse to Ecology’s
RI/RA comments issued via an e-mail dated December 29, 2008.
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3.1.2 Cleanup Level Development

The site meets the WAC 173-340-200 and WAC 173-340-745(1) definition of an
industrial propetty based on these criteria: it is zoned industrial; there are no
residential uses; 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 sutrface of the property is covered by a building or asphalt; and there
are no other facilities on the property. Because the site is an industrial property, site-
specific modified Method C CULs were calculated that are protective of industrial
workers, in accordance with WAC 173-340-745(5)(c).

Appropriate reasonable maximum exposure scenarios were defined for the site:

e  Industrial workers—ingestion, inhalation, and dermal contact

° Industrial workers—volatilization from soil

Groundwater data were used to evaluate potential risks and determine protectiveness
through an empirical demonstration. Determination of soil CULs for the protection
of groundwater was therefore not necessary.*

Ingestion, inhalation, and direct contact: Equations 745-4 and 745-5 in WAC 173-
340-745 were used to calculate CULs with one modification: the inhalation exposure
route was included to comply with WAC 173-340-745(5)(c)(iv), which requires
evaluation of inhalation whenever a site-specific CUL is greater than a leaching-to-
groundwater CUL.

Volatilization from soil: The CUL was derived from a U.S. Environmental
Protection Agency (USEPA) model because MTCA does not currently have
methods to calculate volatilization ot vapor intrusion. Transfer factors were used to
estimate chemical migration from soil to air.

3.1.3 Point of Compliance

The POC for soil direct contact was established as the top 15 feet of soil throughout
the site. For vapor intrusion, the POC is the entire soil column down to the water
table, in accordance with WAC 173-340-740(6). Although potential future
occupational workers are unlikely to contact soil below 3 feet bgs, the POC assumes
that futute excavations could allow direct-contact exposures to soil within 15 feet of
the surface.

If post-temedial soil concentrations of IHSs exceed their CULs in the top 15 feet of
soil, a restrictive covenant must be used to control ditect contact. The restrictive
covenant will require that the areas be covered by a cap as an exposure bartier; that

4 Ecology approved the use of an empirical demonstration in e-mail correspondence dated February 28, 2007.
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the cap be maintained; and that the contaminated soils be managed appropriately if
the cap is disturbed.

3.1.4 Soil Risk Assessment

3.1.4.1 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.
Because no CULs were developed for DRO and ORO, a risk evaluation of
petroleum hydrocarbons is also discussed below. See Tables 8 through 11 for soil
screening results. Table 11 includes all seven cPAHs (even though chrysene was the
only original IHS), along with a total cPAH value calculated by applying toxicity
equivalency factors (I'EFs). :

For on-site soil, the proposed CULs ate 1,350 mg/kg for hexavalent chromium and
186 pg/kg for TCE. As discussed in the 2008 RI/RA, chemical-specific direct-
contact CULs for on-site soil do not require adjustment to account for exposure to
multiple hazardous substances via multiple pathways (WAC 173-340-745(6)). The
areas where soil results exceed the proposed CULs are shown in Figure 3-1,
immediately following this section. Cleanup alternatives will address these
exceedances.

Hexavalent Chromium

Two soil samples collected beneath the building (GP18 and GP36) had
concentrations of hexavalent chromium above the direct-contact CUL of 1,350
mg/kg for industrial wotkers. The concentration at GP18 was 2,300 mg/kg, and the
concentration at GP32 was 3,500 mg/kg (Table 8). Both of the samples with
hexavalent chromium concentrations above the CUL were collected at approximately
1 foot bgs (Table 8), and they were collected within approximately 5 feet of each
other (Figute 6). Hexavalent chromium concentrations in several samples collected at
multiple depths surrounding GP18 and GP32 were below the industrial-worker
CUL. Therefore, it appeats 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 cutrent 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. An
environmental covenant precluding such exposure and requiring compliance with a
Soils Management Plan could be used to address that scenario.

TCE

Soil samples collected at 14.5 feet bgs at GP6, and at 6.5 feet bgs at GP11, had
concentrations of TCE above the vapot-intrusion CUL of 186 pg/kg (Table 10).
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These soil samples were not observed to be saturated at the time of drilling;
however, these samples were collected below static water levels at the site which are
between 3.49 and 6.39 feet bgs. Due to the confining propetties of the till, the static
water level, or potentiometric sutface, is higher than the elevation of saturated soils.
Based on this information, and to be conservative, soil within the till was considered
to be unsaturated and therefore was screened against vapor-intrusion CULs. The
maximum detected concentration of TCE in soil was 1,160 ug/L at GP6. TCE was
not detected in soil at concentrations exceeding a direct-contact CUL. 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. Risks
associated with potential exposure to TCE in indoor air are discussed in Section 3.3.

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 exposute pathways for industrial land use and Method B potable
groundwater protection (see Appendix K of MFA, 2008), and that concentrations of
petroleum hydrocarbons in soil do not pose a threat to human health or the
environment.

3.2 Groundwater

3.2.1 Indicator Hozardous Substances

As discussed in Section 2.2, IHSs identified in groundwater are: metals (arsenic,
copper, hexavalent chromium, trivalent chromium, and selenium), petroleum

hydrocarbons (DRO and ORO), and VOCs (T'CE and vinyl chloride).

3.2.2 Potability Determination
Site groundwater qualifies as nonpotable based on WAC 173-340-720(2) and the
following demonstrations:

° The site is cutrrently not a source of drinking water.

° The site is not a potential future source of drinking water based on
insufficient yield (see Section 2.2.4)

e It is unlikely that hazardous substances will be transported from the site
to groundwater that is a current ot potential future source of drinking
water based on the following:

— Downgradient Geology. MFA has evaluated hydrogeologic
conditions at the site, the downgradient Chiyoda property (see boring
logs and geologic cross sections in Attachment D), and the nearby
Port of Seattle Terminal 117 property (AECOM, Crete Consulting,
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Inc., Dalton, Olmsted & Fuglevand, Inc., Integral Consulting, Inc.,
and WindWard Environmental LLC, 2010).

The site is undetlain by 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 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, obsetved from 30 feet bgs and below) (MFA,
2008).

Two WBZs are present beneath the site: (1) a confined alluvial WBZ
beneath the eastern side of the site that flows eastetly 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) (MFA, 2008). East of
the facility, the glacial till appears to hydraulically separate the two
WBZs.

Boring logs from the adjacent Chiyoda property and the nearby Port
of Seattle Terminal 117 property confirm that the shallow alluvium
(consisting mostly of silty sand), and shallow WBZ, continue east of
the site and deepen as you get close to the river (approximately 300
feet from the river; see Attachment A for Terminal 117 cross-
sections). Specific yield calculations for the site calculated from
monitoring well data indicate insufficient yield to support a
production well. This includes wells on the eastern portion of the site
that are screened in the shallow and deeper alluvium. Since the
geology is consistent downgradient of the site, it can be expected that
low vyield conditions likely exist downgradient. The Duwamish
Industrial Area Hydrogeologic Pathways Project confirms that low
yield is encountered throughout the basin in the shallow alluvium.

In addition to the low yield determination, according to WAC 173-
340-720(2)(b), groundwater adjacent to the tiver, including under the
Port of Seattle Terminal 117, is also considered nonpotable because it
contains natural background concentrations of inorganic constituents
that make. it not a practical drinking soutce. The criteria for this
determination are the maximum contaminant levels in WAC 246-
290-31(3)(a). The salinity of groundwater is elevated in this area as
shown with the groundwater conductivity measurements in
groundwater on Map B-1 in Appendix B of the Revised Engineering
Evaluation/Cost Analysis report for Terminal 117 (AECOM et al,,
2010).

The low yield at the site and directly downgradient based on similar
geology, coupled with the increasing salinity towards the river, make
the entire area downgradient of the site nonpotable.
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— Prior Analysis of Duwamish Hydrogeologic Pathways. 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 Repozt; and Shallow
Groundwater Use Designation (see Attachment A and the entire set
of Duwamish Coalition reports; Duwamish Coalition, 1997, 1998a,b).

The Shallow Groundwater Use Designation teport concluded that
the highest beneficial use of the shallow aquifer in the Duwamish
valley (up to 100 feet bgs in the central valley) is discharge to surface
water.5 The rationale for the designation was based on: (1) the
distinct nature of the hydrogeologic conditions in the valley; (2)
boundaries which confine the shallow aquifer; (3) matginal to poor
groundwater quality due to mixing with saline water through current
tidal action, and from the original estuarine depositional
environment; (4) nonuse for drinking water purposes; and (5)
institutional ~ prohibitions against drinking water use. The
hydrogeologic conditions described in the Current Use Designation
Report for the Duwamish generally are confirmed with respect to the
Precision site and the area downgradient of Precision by the
investigations that have occurred at the Precision, Chiyoda and T-117
sites.

— Institutional Controls. Multiple institutional controls that either
directly prohibit groundwater use or tresult in such use being a
practical impossibility are in place with respect to the groundwater in
the vicinity of the Precision site. It is currently illegal to install a water
well in King County and the City of Seattle (see Attachment C). The
King County Board of Health Code (KCBOH) prohibits any
proposed well drilling 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 Attachment C).

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 downgradient of the site are already connected to public

5 In a letter dated May 1%, 2000, Ecology commended the Duwamish Coalition and stated that Ecology found the Duwamish
Coalition reports to be suitable for use by Ecology site managers and others in making site-specific cleanup decisions undet
MTCA (see Attachment B).
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water and the quality of that water is not subject to dispute, any
future development downgradient of the site would be required to
connect to public water rather than install a water-supply well. In
addition, the KCBOH places a limitation on the soutrces of drinking
water, stating that it shall be obtained from the highest-quality source
feasible. Seattle city water is certainly a higher-quality soutrce than
groundwater from a historically industrial area.

The KCBOH also imposes 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.
Review of aerial photography of the area shows no property has a
200-foot-diameter area free of roads and buildings sufficient to
provide the sanitary control area required to protect a well site. In
fact, multiple street vacations would be necessary, in addition to the
demolition of many structures, such that it would be practicably
impossible to locate a water supply well in the area downgradient
from Precision, even if it were not legally precluded by other local
ordinances.

Written documentation from the directors of both the Seattle Water
Department and the Seattle-King County Health Department that
groundwater in the Duwamish valley is not a current or future source
of drinking water,  either public or private, was included as
Attachment C of the Duwamish Pathways Project report (Duwamish
Coalition, 1998a,b,c). '

In addition to the area wide nonpotable determination and the
current and future City and County institutional controls,

In addition to the natural hydrogeologic conditions and water
chemistry in the area precluding use of groundwater downgradient
from Precision as a source of drinking water, and the institutional
controls that are in place that legally and practicably prohibit such
use, the most recent groundwater monitoring event (July 2010)
performed at the site indicates that concentrations are below drinking
water standards at the property boundary. These conditions indicate
that in addition to the site and surrounding area not being able to be
used as a source of drinking water for multiple reasons, the
groundwater flowing downgradient of the site is now below drinking
water standards and is compliant with WAC 173-340-720(2) (c).

3.2.3 Cleanup Level Development

Site groundwater qualifies as nonpotable based on WAC 173-340-720(2) and the
~ following demonstrations:

a. 'The site is currently not a source of drinking water.
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b. The site is not a potential future soutce of drinking water based on
insufficient yield, as demonstrated by site-specific yield calculations provided
in the April 21%t, 2010, FS (MFA, 2010).¢ Based on a comment by Ecology in
a July 220d, 2010 e-mail, the yield has been recalculated using the following
formula (estimated gallons per foot of drawdown times a percentage of the
full aquifer depth [estimated at 4 feet]), as suggested by Ecology. The
updated version of the FS reflecting this re-calculation is being submitted to
Ecology along with this letter.

c. It is unlikely that hazardous substances will be transported from the site to
groundwater that is a current or potential future source of drinking water
The low yield at the site and directly downgradient based on similar geology,
coupled with the increasing salinity towards the river, make the entire area
downgradient of the site nonpotable.

Because site groundwater is nonpotable,” site-specific Method B CULs were
developed in accordance with WAC 173-340-720(6)(b)(ii) (site-specific RA for the
protection of beneficial uses) and 173-340-720(6)(c)(i) (Method B site-specific
groundwater cleanup determinations).

Appropriate reasonable maximum exposure scenarios were defined for the site:

e  Industrial workers—volatilization from groundwater
e  Excavation workers—direct contact

® Potential discharge to surface water

For all scenarios, the site meets the Method B site-specific groundwater CULs
criteria specified in WAC 173-340-720(6) (c) @) (A)-(D).

The volatilization from groundwater criterion was detived from a USEPA model
because MTCA does not have methods to calculate volatilization ot vapor intrusion.
Transfer factors were used to estimate chemical migration from groundwater to air.

Methods to establish CULs for excavation workers are not cutrently included in
MTCA. As approved by Ecology, Oregon Department of Environmental Quality
risk-based concentrations for excavation workers were used. '

For the potential discharge-to-surface water scenario, as required by WAC 173-340-
720(6)() @) (E), AWQC must be met at the POC unless “it can be demonstrated that
the hazardous substances ate not likely to reach surface water.” The USEPA
BIOCHLOR model was used, along with the most consetvative assumptions
available, to evaluate the fate and transport of IHSs in the groundwater. Modeling

- 6The low yield conclusion had been eatlier agreed to by Ecology in a Febtuary 28, 2007 e-mail.

7 Ecology concurred that Site groundwater is nonpotable in a February 28, 2007 e-mail, and subsequently asked for additional
supporting documentation concerning whether groundwater downgradient of the former Precision property could serve as
a future drinking water source. The information related to downgradient propetties contained in Section 3.2.2 was provided
to Ecology in a March 9, 2011 letter. :
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results showed that IHSs would not reach sutface water because of degradation and
volatilization. '

The site also complies with WAC 173-340-720(6)(c)(@)(F) in that the site is paved and
there are no additional discharges (e.g., itrigation or foundation drains) that may
reach groundwater and result in site-impacted groundwater entering stormwater.

Ecology also required that the model be run to calculate the highest concentrations
at the site that would result in AWQC-compliant discharges to surface water.
Concentrations at the site did not exceed the modeled concentrations (as would be
expected, since modeling results show that site IHSs are not released to surface
water).

- 3.2.4 Point of Compliance

A conditional POC may be established if it is not practicable to meet the CUL
throughout the site within a reasonable restoration time frame (WAC 173-340-
720(8)(c)). Meeting the groundwater CUL throughout the site would require further
excavation of contaminated soils and removal of groundwater under the main site
building. Precision had pteviously excavated the most significantly impacted
materials under the building during an intetim action in the eatly 1990s that removed
approximately 1,200 cubic yards of dangerous waste soils. Since that time, Precision
has sold the propetty to Pacific Industrial Supply, which now operates a marine
supplies business out of the building, including retail sales.

Removing sufficient soils and groundwater to meet the groundwater CUL
throughout the site would requite closing the current property owner’s business and
demolishing approximately 7,000 square feet of the building slab, or roughly one-
third of the cutrent occupants’ retail operations, to access contaminated subsurface
soils and groundwater. The excavation would be a maximum depth of 15 feet, which
would require shoting of the excavation and demolition of the building. The viability
of the existing business at the facility would be at risk. A remedial action of that
magnitude is not practicable under the circumstances, particularly since equivalent
environmental protection can be realized through less intrusive means (see Section

5).

Shott of complete temoval of soil and groundwater which is infeasible due to
practical limitations discussed above, the geology, specifically the till layer, prevents
achieving a teasonable restoration time frame throughout the site. A conditional
POC may not exceed the propetty boundary except for instances as described in
WAC 173-340-720(8)(d). Because the ptevious interim action removed the source
and significantly impacted material from under the building and the groundwater
CUL can be met at the propetty boundary, the conditional POC for groundwater
was determined to be in the shallow WBZ at the eastern (downgradient) property
boundary.

R:\8006.08 Stoel Rives LLP\Report\04_Feasibility Study 03.03.11\Rf-Final Feasibility Study 030311.doc PAGE 3-9




As discussed below, none of the IHSs exceeded applicable critetia at the conditional
POC and many IHSs were not detected above MRLs at the property boundary. A
conditional POC at the property boundary will be protective of human health and
the environment.

3.2.5 Risk Assessment

Applicable exposure pathways include groundwater discharge to surface water, vapor
intrusion, and direct contact for excavation workers. Of the IHSs for groundwater,
only hexavalent chromium and TCE exceeded applicable criteria at the site. For
groundwatet, the proposed CULs are 0.16 mg/L for hexavalent chromium and 48.7
pg/L for TCE.

The areas where groundwater results exceed the proposed CULs are shown in Figure
3-1. '

Tables 12 through 16 provide groundwater screening results. Concentrations of
dissolved metals (Table 13), PAHs (Table 15), and TPH (Table 16) wete below site-
specific groundwater CULs for the protection of surface water as well as available
excavation-worker CULs. Note that Table 15 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 are unchanged. Risk associated with CUL
exceedances for IHSs in groundwater is discussed below.

None of the IHSs in groundwater exceeded their respective CULs at the
downgradient site boundary, or conditional POC; in fact, hexavalent chromium and
TCE were not detected in wells located at the downgradient site boundary.

3.2.5.1 Hexavalent Chromium

Hexavalent chromium concentrations that exceeded CULs both for the protection of
surface water and for excavation workers were detected in groundwater samples
collected from MWS5, located within the building footprint (see Table 12).
Concentrations that exceeded the CUL for the protection of surface water only were
collected from borings located inside the building footprint and 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
boundary, and the conditional POC, were below method reporting limits and did not
exceed CULs. '

3.2.5.2 TCE

The concentration of TCE in reconnaissance groundwater sample GP6, located
within the building footpzint, was above the groundwater CUL protective of indoor
industrial workers who may have indirect exposure to chemicals that migrate from
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groundwater to indoor air (Table 14). As mentioned previously, risk estimates based
on comparisons of groundwater analytical results with groundwater CULs 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 3.3). The reconnaissance groundwater sample collected at GP6
had a TCE concentration above the excavation-wotker CUL (Table 14).

None of the detected concentrations of TCE exceeded the CUL for the protection
of surface watet.

3.3 Air

3.3.1 Soil Gas

A subslab soil gas sample collected at A5 had a concentration of TCE equivalent to
the preliminary soil gas CUL (Table 17). The concentrations of TCE and vinyl
chloride in all other subslab soil gas samples were below soil gas CULSs protective of
indoor industrial workers. Based on empirical indoor-air sample results discussed in
Section 3.3.2, TCE does not pose unacceptable risks to future workers.

3.3.2 Indoor Air

As shown in Table 18, 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 indoot- 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.

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 tisk to future workers in the building.
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Table 3-1
IHS Exceedances in Soil
Precision Engineering, Inc.

Bold indicates concentrations that exceed one or more relevant CULs.
-- = not detected at or above CULs.

CUL = cleanup level.

ft. bgs = feet below ground surface.

IHS = indicator hazardous substance.

J = estimated concentration.

mg/kg = milligrams per kilogram.

MTCA = Washington State Department of Ecology's Model Toxics Control Act.
Kg/kg = micrograms per kilogram.

NV = no value.

“MTCA Method A—Industrial Use.

Seattle, Washington
. Depth Soil Chromium Trichloro-
Location Sample ID Date (ft. bgs) (Hexavalent) ethene
(mg/kg) (bg/kg)
MTCA Method A CULs for Unrestricted Land Use 19 30
MTCA Method B CULs for Ingestion only 240 11,000
MTCA Method C CULs for Ingestion Only 11,000 1,500,000
Site-Specific CUL for Industrial Workers—Direct Contact 1,350 30,500
CUL for Vapor Intrusion NV 186
On-Site Geoprobe Sampling
GPé GP6-S-14.5 06/16/2005 14.5 - 1,160
GP11 GP11-8-6.5 06/17/2005 6.5 - 281
GP18 GP18-S-1.0 12/13/2005 1 2,300 J -
GP32 GP32-5-1.0 12/14/2005 1 3,500 ) -
NOTES:
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Table 3-2

IHS Exceedances in Groundwater
Precision Engineering, Inc.
Seattle, Washington

Ghorpim Trichloro-
Location Sample ID Date (Hexavalent) ethene (ug/L)
(mg/L)
MTCA Method A Groundwater CULs NV 5
MTCA Method B Groundwater CULs 0.048 0.109
MTCA Method C Groundwater CULs 88 1.1
MTCA Method C Surface Water CULs 1.22 37
AWQC—Human Health NR 2.5
Surface-Water ARAR—Aquatic Life—Acute 0.015 NR
AWQC—Aquatic Life—Chronic 0.01 NR .
CUL for Vapor Infrusion NV 48.7
Si’re‘—SpecifiC Groundwater CUL for Protection of
Surface Water Qi1 1430
Excavation Worker—Direct-Contact Groundwater
CuL 190 130
Monitoring Well Groundwater Data
MW1 MW1-W-35.0 06/16/2005 0.269 NA
MW5 MW5-122805 12/28/2005 450 -
MW5-041906 04/19/2006 350 -
Reconnaissance Groundwater Data
GP2 | GP2-W-17-RECON 06/09/2005 32.38 -
GP4 GP4-W-8.0 6/16/2005 31 -
GP6 GP6-W-18.0 6/16/2005 43 1,130
GP8 GP8-W-10.0 6/16/2005 61 -
NOTES:

Bold indicates concentrations that exceed one or more relevant CULs.

-- = not detected at or above CULs.

ARAR = applicable or relevant and appropriate requirement.

AWQC = ambient water quality criteria.
CUL = cleanup level.

IHS = indicator hazardous substance.
mg/L = milligrams per liter.

MTCA = Washington State Department of Ecology's Model Toxics Control Act.

ug/L = micrograms per liter.

NA = not available.

NR = MTCA reported the CUL as not researched.
NV = no value.
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4 DEVELOPMENT OF CLEANUP ALTERNATIVES

Through the interim cleanup actions discussed in Sections 2.1 and 2.4, significant
sources of hazardous substances were removed, reducing the need for long-term
management. The residual contamination is in a localized area underneath a building
with an active commercial facility. As reflected in the alternatives analysis presented
in this section, the building, its continuous use, and the depth of the remaining
contamination would make it difficult to treat or remove the contamination that
remains following the completed interim actions. The following sections present the
technology screening and the alternatives for addressing the residual contamination.

4.1 Technology Screening

A preliminary screening of applicable technologies was completed. Table 19
summarizes the technologies screened. Retained technologies kept for further
consideration in cleanup alternatives ate shown in Table 20, and include the
following:

e Excavation and Off-Site Disposal: Excavation would remove from the site
all or some of the remaining soil that exceeds acceptable CULs. With
excavation and off-site disposal, impacted material is removed and
transported to permitted, off-site disposal facilities. The excavated soil from

- this site is not expected to require treatment before disposal. For the
purposes of this FS, it is assumed that soil removed from the site will exhibit
toxicity characteristics and will be disposed of as dangerous waste. Though
retained as an option, excavation of soils underneath the building would be
difficult to implement because of the depth of the excavation and the
disruption to the business located at the site.

e Separation: To the extent that nonhazardous matetials (e.g., concrete slab)
may be separated from any excavation and used as backfill, separation is
retained as a technology.

e In Situ Stabilization: This technology physically binds or encloses
contaminants within a stabilized mass (solidification), or uses a chemical
reaction between the stabilizing agent and the contaminant to teduce its
mobility (stabilization). Typically, leachability testing is petformed to measure
the reduced mobilization of contaminants and cottesponding reduction in
dissolved-phase concentrations of the IHSs. Implementation of this
technology is highly dependent on the physical properties of the soil and
aquifer.

Solidification can be effective for inorganics. Before implementation, a
treatability study would likely be required. A stabilization material called
EHC-M® (a compound composed of organic material with microscale zero-
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valent iron) has been developed to immobilize soluble metals via enhanced
precipitation and adsorption. A solution is prepared and injected into the
subsurface, using a drill rig. The EHC-M technology is considered
implementable and reportedly has demonstrated effectiveness for stabilizing
hexavalent chromium and TCE, assuming site chemistry is suitable (e.g. low
redox conditions).

o Engineered Cap: Capping is a very common form of remediation because it
effectively manages the potential human and ecological risks associated with
impacted surface and subsurface soil by preventing exposure and is generally
less expensive than other technologies. Cap design is site-specific and
depends on site conditions, exposure pathways, and the intended function.
-Engineeted caps can range from a one-layer system of vegetated soil to a
complex, multilayer system of soil and geosynthetics or other impermeable
barriers. For this site, an engineered cap would be used to prevent contact
with impacted soil and thus minimize exposure to IHSs. The engineered cap
could consist of a petvious ot impetvious matetial. A monitoring and
maintenance program would be implemented to ensure that the integrity of
the engineered cap was maintained over time.

e Groundwater Removal: The feasibility of a pump-and-treat facility is
limited at the site because of the existing operations, the low aquifer yield,
and the high capital cost compared to the limited extent of groundwater
impacts. However, treatment may be provided by dewatering any excavations
conducted for soil removal and disposing of the water off site at a licensed
facility. '

e Natural Attenuation: Natural attenuation is kept as a technology, to the
extent it is occurting on-site. However, none of the remedy alternatives rely
on natural attenuation for the completion of site remedial action.

e Institutional Controls: Deed notifications (e.g., an environmental covenant)
are tequited to reduce or prevent future exposure of receptors to soil
containing residual IHSs at concentrations above relevant CULs. Deed
notifications inform potential purchasers of the site of the presence of IHSs
in soil and may limit activities or land use at the site and define requirements
for future site redevelopment activities.

Deed restrictions require that future redevelopment activities at the site
comply with a soil management plan (SMP). An SMP guides future on-site
and off-site activities that could potentially encounter impacted soil. The
SMP outlines specific tequirements for managing soil on site as part of future
redevelopment. Waste-disposal requitements and sampling and analysis
requirements also are addressed in the plan.
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4.2 Cleanup Alternatives

Remedial alternatives were developed by using the individual cleanup technologies
discussed in Section 4.1 and the CULs presented in Section 3. The development of
remedial alternatives included consideration of the POCs for each affected medium.
In addition to a no-action alternative, three remedial alternatives were developed that
meet cleanup standards. The remedial alternatives are desctibed below.

4.2.1 Alternative 1: No Action

A no-action alternative was retained for compatison purposes.

4.2.2 Alternative 2: Cap Maintenance, Groundwater Monitoring,
Institutional Controls

o  Soil and groundwater that contain concentrations above CULs will
remain covered with an impermeable cap, currently a concrete building
slab, approximately 6 to 12 inches in thickness. For the purposes of the
IS, the cap was assumed to be the existing building ‘slab, as vapor
sampling has demonstrated that it prevents vapor intrusion exceedances.
For cost-estimating putposes, maintenance of the capping is continued
for 20 years and will include sealing of cracks in the concrete slab within
the impacted area. Figure 3-1 shows the extent of the cap, approximately
21,000 square feet.

° Monitoring will be completed to assess whether the concentrations of
IHS are stable or declining at the conditional POC. For the purposes of
the cost estimate, it is assumed that three existing wells (five monitoring
wells will be abandoned as part of the remedial action) will be monitored
quattetly for one year and the monitoring schedule reassessed at the end
of that year.

° Institutional controls will be implemented as part of the remedial action.
The institutional controls will be in the form of an envitonmental
covenant that will prohibit groundwater use and will require adherence to
an SMP for protection and maintenance of surface capping and
management of residual contaminated soils during redevelopment or
subsurface work. The environmental covenant will also require
maintenance of the existing impermeable cap ot an equivalent exposure
bartier (e.g., liner, asphalt, concrete, building).

A cost estimate for Alternative 2 is presented in Table 21. As there is limited
construction to implement this remedy, there is limited disruption to the active
industrial facility on site. The remedial action is complete following implementation
of the institutional controls. The implementation of the institutional controls will be
completed by Precision, in concurrence with the cutrent property owner.
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4.2.3 Alternative 3: Soil Removadl

° Soil with concentrations above the CULs (1,350 mg/kg of hexavalent
chromium and 186 pg/kg of TCE) will be excavated, transported, and
disposed of off-site at a licensed facility. Although the soil exceeding the
TCE vapor intrusion CULs is not necessarily within the POC for vapor
intrusion, the exceedances are included in the excavation due to the
hydrogeology of the site. The depth to groundwater (between 3.49 and
6.39 feet bgs) may not be indicative of saturated conditions in shallow
soil due to the presence of the confining glacial till. Based on these
exceedances shown in Figure 3-1, the estimated total amount of
excavated soil is approximately 1,000 cubic yards. The cost estimate
assumes that material removed will be disposed of as a dangerous waste
in a Subtitle C disposal facility. Samples will be collected at the sidewalls
and floor of the excavation to ensutre removal of soil above CULs. The
excavations will be dewatered and groundwater will be sent off site for

disposal.

e  Monitoring will be completed to assess groundwater IHS concentrations
at the conditional POC. For the purposes of the cost estimate, it is
assumed that three existing wells will be monitored every quarter for one
year and the monitoring schedule reassessed at the end of that year. In
addition, five monitoring wells will be abandoned.

e  Institutional controls will be implemented as part of the remedial action.
Duting remediation, access to the property will be restricted and
remediation workers will complete remedial actions according to
applicable health and safety regulations. Following construction, the
institutional controls will be implemented by restrictive covenants to
prohibit groundwater use and, as necessaty, to maintain the cap. The cost
estimate assumes maintenance of the cap for five years, assuming that
performance monitoring shows no concentrations of IHSs above CULs.

A cost estimate for Alternative 3 is presented in Table 22. Logistically, Alternative 3
poses some timing and construction concerns. During construction, the operations
of the existing owner will be disrupted. In addition, the depth of the excavation will
require either shoring or a cut slope. To limit soil disturbance to the impacted areas,
shoring is the preferable option; however, installing shoring to an excavation depth
of 15 feet within a building and with a subsurface geologic layer consisting of hard
glacial till will pose construction concerns. Following construction completion,
compliance monitoring will be required to ensure that the soil removal remediated
the groundwater levels.

4.2.4 Alternative 4: Soil Removal and Injections

e  Vadose soil (assumed to be 0 to 4.5 feet bgs) with concentrations above
the CULs (1,350 mg/kg of hexavalent chromium and 186 pg/kg of TCE)
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will be excavated, transported, and disposed of off-site at a licensed
facility. The estimated total amount of excavated soil is approximately 67
cubic yards. The cost estimate assumes that matetial removed will be
disposed of as dangerous waste in a Subtitle C disposal facility.

° Areas with groundwater concentrations above the CULs (0.16 mg/L
hexavalent chromium and 48.7 pg/L. 'TCE) and soil below the water table
with concentrations above the CULs (1,350 mg/kg of hexavalent
chromium and 186 ng/kg of TCE) will be remediated via injection of a
reductive material (EHC-M or equivalent). For the purposes of the cost
estimate, a treatment area of 7,800 square feet was assumed, based on the
exceedances shown in Figure 3-1, with a delivery concentration of 0.30
percent of soil mass and an injection interval of 4 to 15 feet bgs.

o Groundwater monitoring will be completed to assess remedial action
performance. For the purposes of the cost estimate, it is assumed that
three existing wells will be monitored every quarter for one year and the
monitoring schedule reassessed at the end of that year. In addition, five .
monitoring wells will be abandoned.

e  No additional institutional controls will be required. During remediation,
access to the Property will be restricted and remediation workers will
complete remedial actions according to applicable health and safety
- regulations.

A cost estimate for Alternative 4 is presented in Table 23. As the feasibility of
injecting at shallow intervals is limited, Alternative 4 includes a component to
remove shallow soils with concentrations above CULs. The feasibility of a metal-
remediation compound for treating commingled TCE and hexavalent chromium
contamination has been demonstrated at a facility in Washington. Based on
information supplied by the manufacturer of the EHC-M, a high concentration of
remediation material is required for the site conditions. Additional data collection
will be necessaty to assess whether the reductive conditions necessaty for effective
treatment are present at the site. Following data collection, a pilot study may be
warranted to assess the chemistry of in situ conditions and the formation
receptiveness of the injection material. Based on the geology under the site, the
technical feasibility to inject the amount of material necessary may be limited because
of low permeability and shallow injection intervals.
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5 EVALUATION OF ALTERNATIVES

This section evaluates the proposed cleanup action alternatives in the context of the
requirements of MTCA. The cleanup action must meet the threshold requirements,
which include the following:

o  Protect human health and the environment.
e  Comply with cleanup standards.
e  Comply with applicable state and federal laws.

e  Provide for compliance monitoring.

As shown in Table 24, Alternatives 2, 3, and 4 meet the threshold criteria and were
included in the disproportionate cost analysis. To complete a quantitative ranking for
the disproportionate cost analysis, the criteria with weighting factors are as follows:

° Protectiveness: Protectiveness of human health and the environment,
including the degree to which existing risks are reduced; time required to
reduce risk at the facility and attain cleanup standards; on-site and off-site
risks resulting from implerhenting the cleanup action alternative; and
improvement of the overall environmental quality. As this is a significant
goal of the remedial action, this factor is weighted relatively highly at 30
percent.

e  Permanence: Permanence is a factor by which the cleanup action
alternative permanently reduces the toxicity, mobility, or volume of
hazardous substances, including the adequacy of the alternative in
destroying the hazardous substances, the reduction or elimination of
hazardous substance releases and sources of releases, the degree of
irreversibility of the waste treatment process, and the characteristics and
quantity of treatment residuals generated. The factor of permanence is
weighted at 20 percent to account for the extent of residual
contamination and the minimal remaining risk.

e  Effectiveness over the long term: Long-term effectiveness includes the
degree of certainty that the alternative will be successful; the reliability of
the alternative during the period of time hazardous substances are
-expected to remain on site at concentrations that exceed CULs; the
magnitude of residual risk with the alternative in place; and the
effectiveness of controls required to manage treatment residues or
remaining wastes. The factor of long-term effectiveness is weighted at
25 percent because of the need to address the cutrent and future
property ownets’ needs.

e  Management of the short-term risks: This factor addresses the risk to
human health and the environment associated with the alternative during
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construction and implementation, and the effectiveness of measures that
will be taken to manage such risks. The factor of short-term risk
management is weighted at 10 percent: although short-term risks may be
minimized through careful implementation of the remedy, releases and
safety concerns are significant determination factors, and this criterion is
weighted accordingly.

e  Technical and administrative implementability: This factor addresses
whether the alternative can be implemented and is technically possible.
The availability of necessary materials, regulatory requirements,
scheduling, access for construction operations and monitoring, and
integration with existing facility operations must be considered. As
Precision is not the current owner of the property, accessibility to the
property is limited. An alternative that is less invasive for the current
owner is rated higher under this factor as more invasive alternatives
would result in more significant impacts to the current business. These
impacts are not quantifiable, but would be negotiated between the
current owner and Precision. The factor of implementability is weighted
at 10 percent, as the alternative must be implementable in order to be the
preferred option.

e  Consideration of public concerns: This factor includes considering
concerns from individuals, community groups, local governments, ttibes,
federal and state agencies, or any other organization that may have an
interest in or knowledge of the site and may have a preferred alternative.
The factor of public concerns is weighted at 5 percent, as the public
concern for each alternative is unknown at this time and assumed to be
equivalent in terms of rating.

Evaluating the above factors with the estimated cost for each alternative, a relative
cost to benefits ratio was determined to assess whether the costs are
disproportionate to the benefits. On Figure 12, the rating and cost for each
alternative is shown. The cost estimates do not account for activities discussed in
Section 2.4 that Precision completed as interim cleanup actions. Based on future
costs to complete the remediation, Alternative 2 has the lowest cost, with the highest
rating, resulting in the lowest relative cost to benefit ratio.

WAC 173-340-360(4) contains guidance for determining a reasonable restoration
petiod. As a reasonable restoration time frame for compliance with all CULs
throughout the site is not feasible, the eastern property boundary, downgradient of
the site was determined to be the conditional POC for groundwater. A preference is
given for alternatives that can be implemented in a shorter time if other factors such
as permanence and costs are equal. Permanence for Alternatives 2, 3 and 4 are
considered equal, however costs for Alternatives 3 and 4 are disproportionate.
Regardless, Alternatives 2 and 3 protect human health and the environment
immediately or within very short periods (e.g., months). Alternative 4 has uncertainty
in this area, due to the possible need for multiple injections over time.
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A reasonable time frame is based on potential risk, practicality of achieving a shorter
time frame, availability of alternate water supplies, likely effectiveness and reliability
of institutional controls, ability to control and monitor contaminant migration, and
potential for contaminant degradation over time. Cutrently, groundwater
concentrations meet CULs at the conditional POC and no groundwater is used on
site or poses a tisk to receptors, resulting in immediate restoration for groundwater.
Table 24 discusses the alternatives individually in terms of a reasonable restoration
timeftame.

Under WAC 173-340-370, Ecology expects that any cleanup actions chosen will not
result in a significantly greater overall threat to human health and the environment
than other alternatives. Aligned with this expectation for alternatives, a brief
qualitative evaluation of green remediation was conducted, defined by the USEPA
as: “the practice of considering all environmental effects of remedy implementation
and incorporating options to maximize net environmental benefit of cleanup
actions.”

Through remedial design, additional green remediation standards and best
management practices can be incorporated into the remedial alternative selection,
operation, and maintenance.

The USEPA’s guidance for green remediation includes best management practices
and criteria for consideration in the following categories:

o  Energy requitements

e  Air emissions, including greenhouse gas (GHG) emissions

° Water requitements and associated impacts on water resoutces
o  Impacts on land and ecosystems

o  Material consumption and waste generation

o  Impacts on long-term stewardship of a site

Alternatives 2 and 3 have been determined to be equally protective, and thus for
comparison, Alternatives 2 and 3 have been evaluated for consideration of the above
categories. Alternative 3 will requite a significant amount of resources beyond
Alternative 2, resulting in impacts on land and ecosystems, material consumption and
waste generation, and air emissions, as well as long-term stewardship of the site.

It is not expected that a significant amount of water consumption ot energy use will
be required for Alternatives 2 or 3. Alternative 2 results in no transport of material
off-site and negligible impacts associated with long-term maintenance, similar to
Alternative 3. The most significant quantitative difference between Alternative 2 and
3 is the amount of fuel consumption by on-site equipment use or off-site transport
associated. Alternative 3 will include excavation and disposal of soil in significant
quantities, creating GHG impacts. Air emissions from Alternative 3 in the form of
GHG are estimated to be 51 metric tons catbon dioxide equivalents (MTCOZ2e)
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generated by transport of excavated soil and import of clean backfill. GHG from
Alternative 2 are assumed to be negligible in compatison to. Alternative 3.

R:\8006.08 Stoel Rives LLP\Report\04_Feasibility Study 03.03.11\Rf-Final Feasibility Study 030311.doc PAGE 5-4




6 RECOMMENDED ALTERNATIVE

The comparative analysis previously discussed shows that Alternative 2 best meets
the MTCA ctiteria, and is permanent to the maximum extent practicable. It is the
most favorable alternative because the incremental costs of the other alternatives ate
dispropottionate to the incremental degree of benefits provided by the more costly
alternatives; as compared to Alternative 2, the benefits of Alternatives 3 and 4 are
lower, with the costs being higher. Alternative 2 also builds on the prior cleanup
actions in which the bulk of the soutrce was previously removed. Other factors
include the nonpotability of groundwater at the site and the presence of an active
industtial facility with a functioning cap. Alternative 2 is the recommended cleanup
action alternative. ’
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LIMITATIONS

The services undertaken in completing this teport 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 patty’s sole
risk.

Opinions and recommendations contained in this teport apply to conditions existing
when services were performed and are intended only for the client, putposes, locations,
time frames, and project parameters indicated. We ate not responsible for the impacts of
any changes in environmental standards, practices, ot regulations subsequent to
performance of services. We do not warrant the accuracy of information supplied by
others, or the use of segregated portions of this repott.
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TABLES







Table Notes
Precision Engineering, Inc.
Seaitle, Washington

Bold indicates concentrations that exceed one or more relevant CULs.

Gray indicates that criteria are included in tables; however, they are not applicable at Propeﬁy and are therefore not screened
against.

ARAR = applicable or relevant and appropriate requirement.

AWQC = ambient water quality criteria.

bgs = below ground surface.

cPAH = chlorinated polycyclic aromatic hydrocarbon.

CUL = cleanup level.

ft = feet.
>$ = greater than saturation.
gal = gallon.

gpm = gallons per minute.

IDW = investigation-derived waste.

IHS = indicator hazardous substance.

J = estimated concentration.

mg/kg = milligrams per kilogram.

mg/L = milligrams per liter.

MPE = measuring point elevation.

MTCA = Washington Department of Ecology's Model Toxics Control Act.

ug/kg = micrograms per kilogram.

ug/L = micrograms per liter.

pg/m3 = micrograms per cubic meter.

NA = not analyzed.

NC = not calculated.

NGVD = Natfional Geodetic Vertical Datum 1929.

NR = MTCA reported the CUL as not researched.

NV =no value.

PAH = polycyclic aromatic hydrocarbon.

TCE = trichloroethene.

TEF = foxicity equivalency factors.

U = not detected at or above the method reporting limit.

Ul = not detected due to matrix interference.

“MTCA Method A—Industrial Use.

PTrivalent chromium concentrations were calculated by subtracting the hexavalent chromium
value from the total chromium.value. If hexavalent chromium was not detected, then the entire total chromium value
was assumed to consist of trivalent chromium.

“Source: Van Deuren et al., 2002.
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Table 1

Water-Level Elevations
Precision Engineering, Inc.
Seattle, Washingion

Tf-1_Waterlevels\T1-WLE all dates

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
04/17/2006 23.16 0.61 22,55
06/08/2006 23.16 1.57 21.59
MW-2 12/27/2005 18.86 4.82 14.04
04/17/2006 18.86 4.65 14.21
06/08/2006 18.86 4.64 14.22
MW-3 12/27/2005 19.51 5.48 14.03
04/17/2006 19.51 5.79 13.72

_ 06/08/2006 19.51 5.93 14.61
MW-4 12/27/2005 20.54 5.77 14.77
04/17/2006 20.54 5.55 14.99
06/08/2006 20.54 5.61 14.93
MW-5 12/27/2005 19.86 5.52 14.34
04/17/2006 19.86 5.32 14.54
06/08/2006 19.86 5.29 14.57
MW-6 12/27/2005 17.99 4,70 13.29
04/17/2006 17.99 4,27 13.72
06/08/2006 17.99 4,10 13.89
MW-7 12/27/2005 17.84 5.77 12.07
04/17/2006 17.84 4,64 13.20
06/08/2006 17.84 5.17 12.67
MW-8 12/27/2005 17.35 3.32 14.03
04/17/2006 17.35 3:12 14.23
06/08/2006 17.35 3.33 14.02

Staff Gauge 12/27/2005 19.61 ft NGVD @ 8.00 Dry Dry

04/17/2006 19.61 ft NGVD @ 8.00 Dry Dry
06/08/2006 19.61 ft NGVD @ 8.00 0.02 19.63
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Table 3
Total Metals in Soil from
Ditch Removal Confirmation Samples (mg/kg)
Precision Engineering, Inc.
Seattle, Washington

Location Sample (f;);p;gs) Coﬁgl?ed Arsenic Lead
MTCA Method A CULs for Unrestricted Land Use 20 NR
MTCA Method B CULs for Ingestion only 0.67 NR
MTCA Method C CULs for Ingestion Only 88 NR
Site-Specific CUL for Industrial Workers—Direct Contact 20° 1000°

B1 B1 1.5 10/24/2007 16.2 11.2
B2 B2 - 1.5 10/24/2007 13.9 36.7
B3 B3 1.5 10/24/2007 10.7 29.7
B4 B4 1.5 10/24/2007 3.79 3.6
B5 B5 1.5 10/24/2007 3.07 5.19
Bé B6 1.5 10/24/2007 2.76 3.5
B7 B7 1.5 10/24/2007 7.21 22.2
B8 B8 1.5 10/24/2007 10 40.4
B9 B9 1.5 10/24/2007 8 19.5
B10 B10 1.5 10/24/2007 16.1 37.2
BI11 BI11 1.5 10/24/2007 8.26 16
B12 B12 1.5 10/24/2007 11.3 108
B13 B13 1.5 10/24/2007 26.3 " 555
P1 P1 0.5 10/24/2007 22 653
P2 P2 0.5 10/24/2007 15.7 200
P3 P3 0.5 10/24/2007 13.3 202
P4 P4 0.5 10/24/2007 11.6 103
P5 P5 0.5 10/24/2007 9.54 64.6
Pé6 P6 0.5 10/24/2007 9.05 108
P7 P7 0.5 10/24/2007 19.9 196
P8 P8 0.5 10/24/2007 13.8 76.8
P9 P9 0.5 10/25/2007 111 2410
P10 P10 0.5 10/25/2007 15.6 365
SS-1 SS1-6 0.5 11/19/2007 2.64 120
SS-2 $S2-6 0.5 11/19/2007 4.82 75.2
SS-3 $S3-6 0.5 11/19/2007 37 668
SS-3 $S3-18 1.5 11/19/2007 6.79 230
SS-4 SS4-6 0.5 11/19/2007 3.58 18.5
$S-5 SS5-6 0.5 11/19/2007 4.43 44
SS-6 $S6-6 0.5 11/19/2007 16.8 838
SS-6 SS6-18 1.5 11/19/2007 23.7 526
C-1 C-1 2 03/27/2008 9.91 470
C-2 C-2 1.5 03/27/2008 21.6 1020
C-3 C-3 1.5 03/27/2008 13.2 213
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Table 5
Total Petroleum Hydrocarbons in Soil from

Seattle, Washington

Ditch Removal Confirmation Samples (mg/kg)
Precision Engineering, Inc.

Leaabar — Depth Date Gasoline-Range Diesel Lube-Oil-Range
P (feet bgs) Collected Hydrocarbons Hydrocarbons
B5 BS 1.5 10/24/2007 5.30 U 13.0U 32.5U
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Table 6
BTEX Compounds in Soil from
Ditch Removal Confirmation Samples (mg/kg)
Precision Engineering, Inc.
Seattle, Washington

; Depth Date Total
Location Sample (feet bgs) Collsctad Benzene Ethylbenzene Toluene Xylenes
B5 B5 1.5 10/24/2007 0.0318 U 0.0530 U 0.0530 U 0.106 U
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Table 8
Risk Screening
Hexavalent Chromium in Soil (mg/kg)

Precision Engineering, Inc.
Seattle, Washington

. Depth Chromium Chromium
Lggan PompiRL Hele (fee‘rpbgs) (Hexavalent) (Trivalent)®
MTCA Method A CULs for Unrestricted Land Use 19 2000
MTCA Method B CULs for Ingestion only 240 120,000
MTCA Method C CULs for Ingestion Only 11,000 5,300,000
CUL for Industrial Workers—Direct Contact 1,350 389,000
On-Site Geoprobe Sampling

GP1 GP1-§-1.5 06/07/2005 1.5 152 53
GP1-S-6.0 06/07/2005 6 31.8 115.2
GP1-$-10.0 06/09/2005 10 14.4 59.1
GP2 GP2-§-1.0 06/07/2005 1 523 2157
GP2-$-10.0 06/09/2005 10 0.102 U 24.9
GP3 GP3-S-2.0 06/09/2005 2 27.7 887.3
GP3-3-6.0 06/09/2005 6 49.8 1050.2
GP3-S-14 06/09/2005 14 34.4 906.6
GP4 GP4-S-1.5 06/16/2005 1.5 53.4 1176.6
GP5 GP5-S-1.5 06/16/2005 1.5 0.111U 18.9
GP5-5-14.0 06/16/2005 14 0.115U 20.1
GPé6 GP6-S-1.0 06/16/2005 1 627 NC
GP6-5-14.5 06/16/2005 14.5 0.181 258.819
GP7 GP7-$-2.0 06/16/2005 2 0.119 23.481
GP7-5-8.0 06/16/2005 8 0.113U 21
GP8 GP8-S-1.5 06/16/2005 1.5 0.661 21.539
GP9 GP9-S-2.0 06/17/2005 2 2.97 40.33
GP10 GP10-§-1.5 06/17/2005 1.5 0.142 21.658
GP10-S-13.5 06/17/2005 13.5 0.106 U 24.1
GPI1 GP11-S-2.0 06/17/2005 2 0.573 21.127
GP11-S-6.5 06/17/2005 6.5 0.37 16.93
GP12 GP12-§8-3.0 12/13/2005 3 1.1UJ 24.3
GP12-5-5.0 12/13/2005 5 1.0UJ 25.2
GP13 GP13-§-1.0 12/14/2005 1 1.4UJ 26.6
GP13-§-6.0 12/14/2005 6 1.3UJ 46.6
GP14 GP14-S-3.0 12/13/2005 3 2.0UJ 24.8
GP14-5-6.0 12/13/2005 6 1.2J 30.2
GP15 GP15-§-3.0 12/13/2005 3 1.2UJ 24.7
GP15-5-6.0 12/13/2005 6 1.2UJ 20.2
GP16 GP16-S-1.0 12/13/2005 1 2.1UJ 30.0
GP16-S-5.0 12/13/2005 5 2.1UJ 26.2
GP17 GP17-8-1.0 12/13/2005 1 1.7UJ 254
GP17-5-6.0 12/13/2005 6 60 J 1600
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Table 8
Risk Screening
Hexavalent Chromium in Soil (mg/kg)
Precision Engineering, Inc.

Seattle, Washington

Location Sample ID Date DEpi Ehromivm T
(feetbgs) | (Hexavalent) (Trivalent)®
MTCA Method A CULs for Unrestricted Land Use 19 2000
MTCA Method B CULs for Ingestion only 240 120,000
MTCA Method C CULs for Ingestion Only 11,000 5,300,000
CUL for Industrial Workers—Direct Contact 1,350 389,000
On-Site Geoprobe Sampling cont.
GP18 GP18-3-1.0 12/13/2005 1 2300 J 2130
GP19 GP19-$-1.0 12/13/2005 1 2.5UJ 22.0
GP19-S-1.0-Dup | 12/13/2005 1 2.0UJ 24.8
GP19-5-7.0 12/13/2005 7 2.7 UJ 27.1
GP20 GP20-S-1.0 12/14/2005 1 1.1UJ 17.6
GP20-5-6.0 12/14/2005 6 1.5UJ 24.5
GP21 GP21-5-1.0 12/14/2005 1 1.0UJ 25.6
GP21-S-6.5 12/14/2005 6.5 1.3UJ 23.0
GP22 GP22-5-1.0 12/13/2005 1 2.9 43.9
GP22-5-10.0 12/13/2005 10 1.3UJ 32.1
GP23 GP23-5-7.0 12/14/2005 7 1.1UJ 23.3
GP23-S-10.5 12/14/2005 10.5 1.2UJ 979
GP24 GP24-$-3.0 12/14/2005 3 1.0UJ 30.2
GP24-S-3.0-Dup | 12/14/2005 3 1.1UJ 26.2
GP24-5-6.5 12/14/2005 6.5 2.4UJ 29.3
GP25 GP25-5-1.0 12/12/2005 1 1.8 UJ 19.3
GP25-3-7.0 12/12/2005 7 1.7UJ 19.8
GP26 GP26-$-1.0 12/12/2005 1 2.2UJ 28.7
GP26-5-9.5 12/12/2005 9.5 2.0 U 24,0
GP27 GP27-S-1.0 12/12/2005 1 2.2UJ 22.0
GP27-S-13.0 12/12/2005 13 2.1UJ 18.6
GP28 GP28-3-1.0 12/12/2005 1 2.2UJ 20.5
GP28-5-7.0 12/12/2005 7 1.8 UJ 22.4
GP29 GP29-S-1.0 12/12/2005 1 2.4UJ 29.6
GP29-5-6.0 12/12/2005 6 2.6UJ 31.9
GP30 GP30-3-1.0 12/12/2005 1 2.1UJ 27.2
GP30-S-6.0 12/12/2005 6 . 2.4UJ 32.7
GP31 GP31-5-1.0 12/12/2005 1 2.1UJ 19.2
GP31-3-6.0 12/12/2005 6 3.0UJ 23.6
GP32 GP32-S-1.0 12/14/2005 1 3500 J 3250
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Table 8
Risk Screening
Hexavalent Chromium in Soil (mg/kg)

Precision Engineering, Inc.

Seattle, Washington
. Depth Chromium Chromium
Location Sample ID Date (fee’rpbgs) (Hexavalent) (Trivalent)®
MTCA Method A CULs for Unrestricted Land Use 19 2000
MTCA Method B CULs for Ingestion only 240 120,000
MTCA Method C CULs for Ingestion Only 11,000 5,300,000
CUL for Industrial Workers—Direct Contact 1,350 389,000
Off-Site Hand-Auger Sampling
HAI HAT-0.5 12/15/2005 0.5 2.9 UJ 343
HAT-1.5 12/15/2005 1.5 6.5 103.5
HA1-1.5-Dup 12/15/2005 1.5 2.8UJ 84.5
HA2 HA2-0.5 12/15/2005 0.5 8% J 117
HA2-1.5 12/15/2005 1.5 3.2 211.8
HA3 HA3-0.5 12/15/2005 0.5 2.6UJ 1590
HA3-1.5 12/15/2005 1.5 2.4UJ 55.2
HA4 HA4-0.5 12/15/2005 0.5 7.2UJ 8480
HA4-1.5 12/15/2005 1.5 3.0UJ 280
HA5 HA5-0.5 12/15/2005 0.5 5.8 UJ 155
HA5-1.5 12/15/2005 1.5 2.9 UJ 32.7
HAS HA6-0.5 04/18/2006 0.5 3.33J NC
HA7 HA7-0.5 04/18/2006 0.5 0.22J NC
HA8 HA8-0.5 04/18/2006 0.5 0.26 J NC
HAS HA9-0.5 04/19/2006 0.5 34 NC
HA10 HA10.05 04/19/2006 0.5 0.074 J NC
HAT1 HA11-0.5 04/19/2006 0.5 0.45) NC
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Table 9
Risk Screening
Metal IHSs in Soil (mg/kg)

Precision Engineering, Inc.

Seaitle, Washington
Location Sample ID Date DEpi Arsenic | Cadmium 4 Copper Lead
(feet bgs)
MTCA Method A CULs for Unrestricted Land Use 20 2 NV 250
MTCA Method B CULs for Ingestion only 0.67 80 3000 NV
MTCA Method C CULs for Ingestion only 88 3,500 130,000 NV
CUL for Industrial Workers—Direct Contact 20° 4,710 49,300 1,000
Off-Site Hand-Auger Sampling
HAIT HA1-0.5 12/15/2005 0.5 3.81 0.576 U 32.8 34.6
HA1-1.5 12/15/2005 1.5 2.88J 0.550 U 16.2J 153 )
HAT1-1.5-Dup 12/15/2005 1.5 8.35 ) 0.707 U 68.4 ) 95.3 J
HA2 HA2-0.5 12/15/2005 0.5 3.94 0.984 70.9 81.4
HA2-1.5 12/15/2005 1.5 2.71 0.613U 28.2 36.5
HA3 HA3-0.5 12/15/2005 0.5 53.9 2.53 528 545
HA3-1.5 12/15/2005 1.5 6.96 0.585U 16.4 8.41
HA4 HA4-0.5 12/15/2005 0.5 44.3 28.7 978 1710
HA4-1.5 12/15/2005 1.5 5.25 0.819 U 48.8 50.8
HA5 HA5-0.5 12/15/2005 0.5 35.9 3.13 129 1440
HA5-1.5 12/15/2005 1.5 12.5 1.09 39.6 209
HA12 HA12-0.5 04/19/2006 0.5 2.0 0.48 J 39 220
HA17 HA17-S-0.5 01/09/2007 0.5 6.61 NA NA 278
HA17-S-1.5 01/09/2007 1.5 5.3 NA NA 23.5
HA18 HA18-S-0.5 01/09/2007 0.5 5.03 NA NA 61.5
HA18-S-1.5 01/09/2007 1:5 2.12.U NA NA 212U
HA19 HA19-S-0.5 01/09/2007 0.5 12.7 NA NA 134
HA19-S-1.5 01/09/2007 1.5 4,02 NA NA 11.3
HA20 HA20-5-0.5 01/09/2007 0.5 2.02U NA NA 27.9
HA20-S-1.5 01/09/2007 1.5 1.81U NA NA 8.91
HA21 HA21-S-0.5 01/10/2007 0.5 5.72 NA NA 398
HA21-S-1.5 01/10/2007 1.5 5.83 NA NA 121
HA22 HA22-S-0.5 01/10/2007 0.5 53.5 NA NA 986
HA22-S-1.5 01/10/2007 1.5 10.3 NA NA 32.4
HA23 HA23-S-0.5 01/10/2007 0.5 4.44 NA NA 26.9
HA23-S-1.5 01/10/2007 1.5 491 NA NA 20.5
HA24 HA24-5-0.5 01/10/2007 0.5 4.9 NA NA 63.9
HA24-S-1.5 01/10/2007 1.5 5.23 NA NA 24.3
HA25 HA25-5-0.5 01/10/2007 0.5 11.6 NA NA 302
HA25-S-1.5 01/10/2007 1.5 11.8 NA NA 15.5
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Volatile Organic Compound IHSs in Soil (ug/kg)
Precision Engineering, Inc.

Table 10
Risk Screening

Seattle, Washington

; Depth Trichloro- Vinyl
Locqtiern Sarmpie D bgie (fee’rpbgs) ethene chlor?lde
MTCA Method A CULs for Unrestricted Land Use 30 NV
MTCA Method B CULs for Ingestion only 11,000 670
MTCA Method C CULs for Ingestion Only 1,100,000 88,000
CUL for Industrial Workers—Direct Contact 30,500 NV
CUL for Vapor Intrusion 186 NV
On-Site Geoprobe Sampling

GP1 GP1-§-1.5 06/07/2005 1.5 0.839 U 0.8392 U
GP1-8-6.0 06/07/2005 6 1.12 U 1.12U

GP1-§8-10.0 06/09/2005 10 7.65U 7.65U

GP2 GP2-§-1.0 06/07/2005 1 0.96 U 0.96 U
GP2-5-10.0 06/09/2005 10 8.81U 8.81 U

GP3 GP3-5-2.0 06/09/2005 2 159U 159U
GP3-5-6.0 06/09/2005 6 8.96 U 8.96 U

GP3-5-14 06/09/2005 14 771U 771U

GP4 GP4-3-1.5 06/16/2005 1.5 10.3 U 10.3U
GP5 GP5-§-1.5 06/16/2005 1.5 7.12U 712U
GP5-§-8.0 06/16/2005 8 7.03U 7.03U

GP5-5-14.0 06/16/2005 14 8.1U 8.1U

GPé GPé6-5-1.0 06/16/2005 1 40.5 8.5U
GP6-5-14.5 06/16/2005 14.5 1,160 8.28 U

GP7 GP7-5-2.0 06/16/2005 2 781U 781U
GP7-3-8.0 06/16/2005 8 8.84 U 8.84U

GP8 GP8-5-1.5 06/16/2005 1:5 92.86 U 986U
GP9 GP9-5-2.0 06/17/2005 2 7.42 U 742U
GP10 GP10-S-1.5 06/17/2005 1.5 11.2U 11.2U
GP10-S-13.5 06/17/2005 13.5 7.96 U 796U

GPI1 GP11-5-2.0 06/17/2005 2 87.2 8.37U
GP11-5-6.5 06/17/2005 6.5 281 8.61U

GP12 GP12-$-3.0 12/13/2005 3 239U 239U
GP12-5-5.0 12/13/2005 5 227 U 227U

GP13 GP13-5-1.0 12/14/2005 1 92.89 U 92.89U
GP13-5-6.0 12/14/2005 6 2.892 U 2.89 U

GP14 GP14-5-3.0 12/13/2005 3 4.49 244U
GP14-5-6.0 12/13/2005 ) 2.62 U 2.62U

GP15 GP15-8-3.0 12/13/2005 3 272U 272U
GP15-5-6.0 12/13/2005 6 105U 10.5U

GP16 GP16-5-1.0 12/13/2005 1 3.63 1.85U
GP16-5-5.0 12/13/2005 5 2.12 U 2.12U
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Voldatile Organic Compound IHSs in Soil (ug/kg)
Precision Engineering, Inc.

Table 10
Risk Screening

Seattle, Washington

. Depth Trichloro- Vinyl
Lasaiian sample |D Dars (feefpbgs) ethene chloriyde
MTCA Method A CULs for Unrestricted Land Use 30 NV
MTCA Method B CULs for Ingestion only 11,000 670
MTCA Method C CULs for Ingestion Only 1,100,000 88,000
CUL for Industrial Workers—Direct Contact 30,500 NV
CUL for Vapor Intrusion 186 NV

GP17 GP17-8-1.0 12/13/2005 1 209U 2.09 U
GP17-3-6.0 12/13/2005 6 227U 2.27 U

GP18 GP18-S-1.0 12/13/2005 1 3.43 2.36 U
GP19 GP19-S-1.0 12/13/2005 1 2.67 U 2.67 U
GP19-S-1.0-Dup 12/13/2005 1 240U 2.40 U
GP19-S-7.0 12/13/2005 7 272U 2.72 U

GP20 GP20-$-1.0 12/14/2005 1 2.62U 2.62 U
GP20-S-6.0 12/14/2005 6 4,52 U 452 U

GP21 GP21-3-1.0 12/14/2005 1 2.18U 2.18U
GP21-S-6.5 12/14/2005 6.5 279 U 2,79 U

GP22 GP22-3-1.0 12/13/2005 1 226 U 226 U
GP22-5-10.0 12/13/2005 10 1.82 U 1.89 U

GP23 GP23-$-7.0 12/14/2005 7 1.80 U 1.80 U
GP23-S-10.5 12/14/2005 10.5 2.27 U 2.27 U

GP24 GP24-3-3.0 12/14/2005 3 2.58 U 2.58 U
GP24-$-3.0-Dup 12/14/2005 3 2.50U 2.50 U
GP24-5-6.5 12/14/2005 6.5 2.83 U 2.83U

GP25 GP25-5-1.0 12/12/2005 1 213U 2.13U
GP25-S-7.0 12/12/2005 7 2.47 U 2.47 U

GP26 GP26-S-1.0 12/12/2005 1 201U 201U
GP26-3-9.5 12/12/2005 9.5 2.65U 2.65U

GP27 GP27-S-1.0 12/12/2005 1 2.19 U 2.19 U
GP27-5-13.0 12/12/2005 13 2.05U 2.05U

GP28 GP28-3-1.0 12/12/2005 1 1.87 U 1.87 U
GP28-5-7.0 12/12/2005 7 2.17 U 217U

GP29 GP29-3-1.0 12/12/2005 1 247 U 247 U
GP29-S-6.0 12/12/2005 6 2.43 U 243U

GP30 GP30-S-1.0 12/12/2005 1 2.3% U 2392 U
GP30-S-6.0 12/12/2005 6 3.32U 3.32U

GP31 GP31-5-1.0 12/12/2005 1 2.02U 2.02U
GP31-S-6.0 12/12/2005 6 341U 341U

GP32 GP32-3-1.0 12/14/2005 1 2.37 U 2.37 U
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Table 12
Risk Screening
Hexavalent Chromium in Groundwater (mg/L)

Precision Engineering, Inc. P
Seattle, Washington A \ 2
Chromiur:w/ Dissolv‘ed
Location Sample ID Date Chromium
(Hexavalent) . K
(Trivalent)
MTCA Method A Groundwater CULs NV NV
MTCA Method B Groundwater CULs 0.048 24
MICA Method C Groundwater CULs 0.11 53
MICA Method C Surface-Water CULs 1.20 410
AWQC—HuUman Health NR NR
Surface-Water ARAR—Aquatic Life—Acute 0.015 0.55
AWQC—Aquatic Life—Chronic 0.01 0.018
Site-Specific Method B Groundwater CUL for
the Protection of Surface Water G{s =,800.000, 600
Excavation Worker—Direct-Contact 190 >s
Groundwater CUL :
Monitoring Well Groundwater Data
MWI1 MWI1-W-35.0 06/16/2005 0.269 NC
MW1-122705 12/27/2005 0.00625 U NC
MW1-041806 04/18/2006 0.02U NC
MW1-071510 7/15/2010 0.0013U NC
MW2 MW2-W-0605 06/17/2005 0.01U NC
MW?2-122805 12/28/2005 0.00625 U 0.00879
MW2-041906 04/19/2006 0.02U 0.021
MW2-071510 7/15/2010 0.0065 U 0.0067
MW3 MW3-0605 06/07/2005 0.01U NC
MW3-122905 12/29/2005 0.00625 U 0.00215
MW3-041706 04/17/2006 0.02U 0.0078
MW3-071310 7/13/2010 0.10 Ul 0.0021
MWA4 MWA4-0605 - 06/09/2005 0.01U NC
MW4-0605-Dup 06/09/2005 0.01U NC
MW4-122705 |- 12/27/2005 0.00625 U NC -
MW4-041806 04/18/2006 0.023 NC
MWA4-071510 7/15/2010 0.0013U NC
MWS5 MW5-122805 12/28/2005 450 - 47
MWS5-041906 04/19/2006 350 NC
MWS5-071610 7/16/2010 81.6 126
MWé MW6-122905 12/29/2005 0.00625 U 0.0187
MW6-041906 04/19/2006 0.02U 0.047
MW6-071610 7/16/2010 0.013 U 00275
MW7 MW7-122805 12/28/2005 0.00738 0.0106
MW7-041806 04/18/2006 0.02u 0.013
MW7-041806-Dup| 04/18/2006 0.02U NC
MW7-071310 | 7/13/2010 0.0013 U 0.0013
MW7-071310-Dup|  7/13/2010 0.0013 U 0.0013
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Table 12

Risk Screening
Hexavalent Chromium in Groundwater (mg/L)
Precision Engineering, Inc.

Seattle, Washington

. Dissolved
Location Sample ID Date Chromiuen Chromium
(Hexavalent) . b
(Trivalent)
MTCA Method A Groundwater CULs NV NV
MTCA Method B Groundwater CULs 0.048 24
MTCA Method C Groundwater CULs 0.11 53
MTCA Method C Surface-Water CULs 1.20 610
AWQC—HuUmMan Health NR NR
Surface-Water ARAR—Aquatic Life—Acute 0.015 0.55
AWQC—Aquatic Life—Chronic 0.01 0.018
Site-Specific Method B Groundwater CUL for
the Protection of Surface Water 0.16 644,000,000
Excavation Worker—Direct-Contact 190 s
Groundwater CUL
MW8 MW8-122805 12/28/2005 0.00625 U 0.00755
MWDUP-122805 12/28/2005 0.02U 0.00849
MW8-041806 04/18/2006 0.02UJ 0.021
MW-8-071510 7/15/2010 0.0065 U 0.0084
Reconnaissance Groundwater Data
GP2 GP2-W-17-RECON|  06/09/2005 32.38 4.72
GP4 GP4-W-8.0 06/16/2005 31 236
GP5 GP5-W-18.0 06/16/2005 NC 0.0897
GPé GP6-W-18.0 06/16/2005 43 300
GP7 GP7-W-14.0 06/16/2005 NC 0.101
GP8 GP8-W-10.0 06/16/2005 61 294
GP-13 GP13-W-8.0 12/14/2005 NC NA
GP-15 GP15-W-8.0 12/14/2005 NC NA
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Table 13
Risk Screening
Dissolved-Metal IHSs in Groundwater (ug/L)
Precision Engineering, Inc.

Seattle, Washington
Location Sample ID | Date Arsenic Copper Selenium
MTCA Method A Groundwaiter CULs 5 NV NV
MTCA Method B Groundwater CULs 0.058 590 80
MTCA Method C Groundwater CULs ) 0.58 1,300 180
MTCA Method C Surface-Water CULs 2.5 6,700 6,800
AWQC—Human Health 0.018 NR 170
Surface-Water ARAR—Aquatic Life—Acute 360 4.6 20
AWQC—Aguatic Life—Chronic 190 3.5 5
Site-Specific Method B Groundwater CUL for the
Protection of Surface Water Ny _ = NV
Excavation Worker—Direct-Contact Groundwater CUL 5,800 5,000,000 NV
Monitoring Well Groundwater Data
MWI1 MW1-W-35.0 06/16/2005 NA NA NA
MW1-122705 12/27/2005 323 1.01 1.00U
MW1-041806 04/18/2006 33 20 U 20 U
MW1-071510 7/15/2010 28.1 0.2U 0.1U
MW2 MW?2-W-0605 06/17/2005 NA NA NA
- MW2-122805 - 12/28/2005 5.63 1.17 6.28
MW?2-041906 04/19/2006 3.8 2.5 10
MW2-071510 7/15/2010 2.3 0.2U 0.71
MW3 MW3-0605 06/07/2005 NA NA NA
MW3-122905 12/29/2005 15.3 1.00U 1.00U
MW3-041706 04/17/2006 13 20 U 20 U
MW3-071310 7/13/2010 14.5 0.2U 0.1U
MW4 MWA4-0605 06/09/2005 NA NA NA
MWA4-0605-Dup 06/09/2005 NA NA NA
MW4-122705 12/27/2005 15.1 1.00U 1.00U
MW4-041806 04/18/2006 15 20 U 20 U
MW4-071510 7/15/2010 M52 0.2U 0.1U
MW5 MW5-122805 12/28/2005 4,59 3.67 1000 U
MW5-041906 04/19/2006 4.9 20 U 20 U
MWS5-071610 7/16/2010 031U 1U 0.52 U
MWé MW6-122905 12/29/2005 11.9 4,02 12.3
MW6-041906 04/19/2006 24 5.1 19
MW6-071610 7/16/2010 887 0.54 2.9
MW7 MW?7-122805 12/28/2005 6.62 2.12 2.77
MW7-041806 04/18/2006 74 2.4 5
MW7-041806-Dup 04/18/2006 NA NA NA
MW7-071310 7/13/2010 5.6 2.9 0.1u
MW?7-071310-Dup 7/13/2010 5.4 2.9 0.1U
MW8 MW8-122805 12/28/2005 6.41 1.00U 4,11
MWDUP-122805 12/28/2005 7.85 1.03 4.27
MW8-041806 04/18/2006 4.8 20 U 3.6
MW-8-071510 7/15/2010 6.8 0.2U 0.1U
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Table 14
Risk Screening
Voldtile Organic Compound IHSs in Groundwater (g/L)
Precision Engineering, Inc.
Seattle, Washington

: Trichloro- Vinyl
Location Sample ID Date =l ph s N
MTCA Method A Groundwater CULs 5 0.2
MTCA Method B Groundwater CULs 0.49 0.029
MTCA Method C Groundwater CULs 5 0.29
MTCA Method C Surface-Water CULs 170 92
AWQC—Human Health 2.7 2
Surface-Water ARAR—Aquatic Life—Acute NR NR
AWQC—Aquatic Life—Chronic NR NR
Site-Specific CUL for Vapor Intrusion 48.7 36.9
Site-Specific Method B Groundwater CUL for the 1630 52
Protection of Suface Water f
Excavation Worker—Direct-Contact
Groundwater CUL 10 1,200
Monitoring Well Groundwater Data

MWI1 MW1-W-35.0 06/16/2005 1U 1U
MW1-122705 12/27/2005 0.200 U 0.200 U
MW1-041806 04/18/2006 0.055U 0.14U
MW1-071510 07/15/2010 0.50 U 0.20 U
MW2 MW2-W-0605 06/17/2005 1U 1U
MW2-122805 12/28/2005 0.200 U 0.200U
MW2-041906 04/19/2006 0.055U 0.14U
MW2-071510 07/16/2010 0.50U 0.20U
MW3 MW3-0605 06/07/2005 1U 1U
MW3-122905 12/29/2005 0.200 U 0.200 U
MW3-041706 - 04/17/2006 0.055U 0.14U
MW3-071310 07/13/2010 0.50 U 0.20U
Mw4 MW4-0605 06/09/2005 1uU 1U
MWA4-0605-Dup 06/09/2005 1U 1U
MW4-122705 12/27/2005 0.200 U 0.200 U
MW4-041806 04/18/2006 0.055U 0.14U
MW4-071510 07/15/2010 0.50U 0.20U
MW5 MW5-122805 12/28/2005 22.1 0.200U
MW5-041906 04/19/2006 7.9 0.14U
MW5-071610 07/16/2010 1.0U 0.20U
MWé MW6-122905 12/29/2005 1.00U 1.00U
MW6-041906 04/19/2006 0.055 U 0.14U
MW6-071610 07/16/2010 1.0U 0.20U
MW7 MW7-122805 12/28/2005 0.200 U 0.200U
MW?7-041806 04/18/2006 0.055U 0.14U
MW?7-041806-Dup 04/18/2006 0.055U 0.14U
MW7-071310 07/13/2010 0.50U 0.20U
MW7-071310-Dup 07/13/2010 0.50 U 0.20U
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Table 14

Risk Screening
Voldtile Organic Compound IHSs in Groundwater (ug/L)
Precision Engineering, Inc.

Seattle, Washington
. Trichloro- Vinyl
Location Sample ID Date e SRS
MTCA Method A Groundwater CULs 5 0.2
MICA Method B Groundwater CULs 0.49 0.029
MTCA Method C Croundwater CULs 5 0.29
MTCA Method C Surface-Water CULs 170 92
AWQC—Human Health 2.7 2
Surface-Water ARAR—Aquatic Life—Acute NR NR
AWQC—Aquatic Life—Chronic NR NR
Site-Specific CUL for Vapor Intrusion 48.7 36.9
Site-Specific Method B Groundwater CUL for the 1630 52
Protection of Surface Water i
Excavation Worker—Direct-Contact
Groundwater CUL 158 1.200
MW8 MW8-122805 12/28/2005 0.200 U 0.560
MWDUP-122805 12/28/2005 0.200 U 0.400
MW8-041806 04/18/2006 0.055U 0.80J
MW-8-071510 07/15/2010 0.50 U 0.20U
Reconnaissance Groundwater Data
GP2 GP2-W-17-RECON 06/09/2005 5U 5U
GP4 GP4-W-8.0 06/16/2005 1U 1U
GP5 GP5-W-18.0 06/16/2005 1U 1U
GPé6 GP6-W-18.0 06/16/2005 1,130 20U
GP7 GP7-W-14.0 06/16/2005 1U 1U
GP8 GP8-W-10.0 06/16/2005 16.8 1U
GP-13 GP13-W-8.0 12/14/2005 0.220 16.5
GP-15 GP15-W-8.0 12/14/2005 0.2U 0.2U
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Table 16

Risk Screening
Petroleum Hydrocarbon IHSs in Groundwater (mg/L)

Precision Engineering, Inc.

Seattle, Washington
Location Sample ID Date DisselRands OiRange L N
Organics , |, Organics .y
MTCA Method A Groundwater CULs s00 wy WL 500\ | A
MTCA Method B Groundwater CULs NV NV T
MICA Method C Groundwater CULs NV NV
MICA Method C Surface-Water CULs NV NV
AWQC—Human Health NV NV
Surface-Water ARAR—Aquatic Life—Acute NV NV
AWQC—Aquatic Life—Chronic NV NV
CUL for Vapor Intrusion NV NV
Site-Specific Method B Groundwater CUL for Protection of
Surface Water Ny i
Excavation Worker—Direct-Contact Groundwater CUL >S >S
Monitoring Well Groundwater Data
MWI1 MW1-W-35.0 06/16/2005 NA NA
MW1-122705 12/27/2005 0.248U 0.495 U
MW1:041806 04/18/2006 0.26 U 0.52U
MW1-071510 7/15/2010 0.076 U 0.38 U
MW2 MW2-W-0605 06/17/2005 0.438 0.512
MW2-122805 12/28/2005 1.19 1.04
MW2-041906 04/19/2006 0.41 0.58 U
MW2-071510 7/15/2010 0.28 032 U
MW3 MW3-0605 06/07/2005 NA NA
MW3-122905 12/29/2005 0.312 0.505 U
MW3-041706 04/17/2006 0.28U 0.57 U
MW3-071310 7/13/2010 0.082 U 041U
MW4 MWA4-0605 06/09/2005 NA NA
MW4-0605-Dup 06/09/2005 NA NA
- MW4-122705 12/27/2005 0.248 U 0.495U
MWA4-041806 04/18/2006 0.27 U 0.54 U
MWA4-071510 7/15/2010 0.078 U 0.3% U
MW5 MW5-122805 12/28/2005 0.831 0.495U
MW5-041906 04/19/2006 0.26 U 0.51U
MW5-071610 7/16/2010 013 032 U
MWé MW6-122905 12/29/2005 2.64 1.32
MW&6-041906 04/19/2006 0.76 1.2
MW&6-071610 7/16/2010 0.73 @178
MW7 MW?7-122805 12/28/2005 0.248 U 0.495 U
MW7-041806 04/18/2006 0.26 U 0.51U
MW7-041806-Dup 04/18/2006 0.26 U 0.51U
MW7-071310 7/13/2010 0.08U 04U
MW?7-071310-Dup 7/13/2010 0.077 U 0.38U
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Table 16
Risk Screening

Petroleum Hydrocarbon IHSs in Groundwater (mg/L)
Precision Engineering, Inc.

Seattle, Washington

Location Sample ID Date Diesel-Range e
Organics Organics
MTCA Method A Groundwater CULs 500 500
MTCA Method B Groundwater CULs TNV NV
MTCA Method C Groundwater CULs NV NV
MTCA Method C Surface-Water CULs NV NV
AWQC—Human Health NV NV
Surface-Water ARAR—Aquatic Life—Acute NV NV
AWQC—Agudtic Life—Chronic NV NV
CUL for Vapor Intrusion NV NV
Site-Specific Method B Groundwater CUL for Protection of -
Surface Water NV by
Excavation Worker—Direct-Contact Groundwater CUL >S >S
MW8 MW8-122805 12/28/2005 1.71 1.00
' MWDUP-122805 12/28/2005 1.79 1.21
MW8-041806 04/18/2006 0.45 0.58U
MW-8-071510 7/15/2010° 0.28 0.3?2 U
Reconnaissance Groundwater Data
GP2 GP2-W-17-RECON 06/09/2005 NA NA
GP4 GP4-W-8.0 06/16/2005 0.325 0.478 U
GP5 GP5-W-18.0 06/16/2005 NA NA
GPé GP6-W-18.0 06/16/2005 NA NA
GP7 GP7-W-14.0 06/16/2005 NA NA
GP8 GP8-W-10.0 06/16/2005 0.814 0.479 U
GP-13 GP13-W-8.0 12/14/2005 NA NA
GP-15 GP15-W-8.0 12/14/2005 NA NA
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Table 17

Risk Screening

Voldtile Organic Compounds in Subslab Vapor (ng/m®)
Precision Engineering, Inc.

Seattle, Washington
: Trichloro- Vinyl
Location Sample ID Date el chlor?/ de
PCUL for Vapor Intrusion 37,000 103,000
Al A1-042806 04/18/2006 40U 1.9U
A2 A2-042806 04/18/2006 49U 23U
A3 A3-042806 04/18/2006 6100 84U
A4 A4-042806 04/18/2006 NA NA
A5 A5-042806 04/18/2006 37,000 420
Ab A6-042806 04/18/2006 3.5U 1.7U
A7 A7-042806 04/18/2006 3.5U 1.7U
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Table 18

Risk Screening
Volatile Organic Compounds in Air (ug/m®)

Precision Engineering, Inc.
Seattle, Washington

Location Sample ID Date Trichloroethene
MTCA Method C CUL for Air 1

IA1 IAl 06/13/2006 0.2

A2 IA2 06/13/2006 0.083
IA3 A3 06/13/2006 0.11

A4 A4 06/13/2006 0.14
IAS IA5 06/13/2006 0.16
A6 IA6 06/13/2006 0.15
A6 IA6 Duplicate 06/13/2006 0.15
A7 A7 06/13/2006 0.046
IA8 IA8 06/13/2006 0.15
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Table 20

Retained Technologies

Precision Engineering, Inc.
Seattle, Washington

. Media
Retained Technology soil Groundwater
Capping X
Natural Attenuation X X
Separation X
Solidification / Stabilization X X
Excavation and Off-Site Disposal X
Institutional Controls X X
Groundwater Removal X
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Table 21
Alternative 2: Cap Maintenance and Groundwater Monitoring
Precision Engineering, Inc.
Seattle, Washington

Remedy Components

1 Long-term maintenance of cap (building slab).

2 Long-term groundwater monitoring and reporting.

3 Institutional controls to restrict contact with subsurface soils and groundwater (restrictive covenant).

Assumptions

1 Cap inspection will be conducted annually.

2 Cap maintenance consists of sealing cracks in concrete every five years.

3 Groundwater monitoring performed at three wells; sampled every quarter for one year. Parameters
include TCE, metals, and PAHSs.

4 Discount rate of 4.4% based on 20-year nominal interest OMB Circular A-94.

20% contingency.
ltem Unit Cost Units Quantity Total Cost
Monitoring Wells )
Abandonment of existing wells 5 EA $2,000 $10,000
Monitoring Well Subtotal $10,000
Monitoring and Maintenance
Groundwater monitoring, incl. reporting $3,500 event 4 $14,000
Cap inspection $1,000 event 1 $1,000
Cap maintenance $1,000 event 1 $1,000
Present Value of Ongoing Costs Total $43,000
Professional Services
Negotiations $ 10,000
Subtotal $53,000
Contingency 20% $10,600

TOTAL ESTIMATED PRESENT VALUE $64,000
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Table 22

Alternative 3: Soil Removal and Groundwater Monitoring

Precision Engineering, |
Seattle, Washington

Remedy Components _
1 Excavate soil with IHSs above cleanup levels for off-site disposal.
2 Remove and dispose of groundwater from excavations.

nc.

3 Conduct performance and compliance groundwater monitoring.

Assumptions
1 Density of soil = 1.45 tons/cubic yard.

Density of concrete = 2 tons/cubic yard.

2
3 Excavation of soil exceeding CULs is completed with building in place.
4 Soil excavation volume is 1,007 cubic yards, located at GP-11 to a depth of 8 ft bgs and at GP-18, GP-6,

GP32 to a depth of 15 ff bgs.

5 Soil and groundwater will be disposed of in Subtitle C hazardous waste landfill, but will not require

treatment.

6 Shoring required for excavations, sheet pile bury depth one-third of excavation depth.
7  Groundwater monitoring performed at three wells; sampled every quarter for one year. Parameters include

TCE, metals, and PAHs.

8 Discount rate of 4.4% based on 20-year nominal interest OMB Circular A-94.

9 Concrete slab is assumed to be 12 inches thick and reinforced.
10 Assume existing concrete slab is 12 inches thick, is suitable as fill,
11 Assume cap maintenance completed once in year 5.

12 20% confingency.

and will be replaced-in-kind.

ltem Quantity Units Unit Cost  Total Cost
Remedial Action

Mobilization 1 LS $15,000 $15,000
Remove concrete in excavation areas 74 CY $149 $11,031
Temporary shoring 4,053 SF $28 $113,232

Soil excavation and loading 1,007 CY $114 $114,927
Structural backfill, purchase 1,007 CY $12.00 $12,089
Placement and compaction 1,007 CY $4.51 $4,548

Soil transport and disposal (hazardous) 1,461 ton $210 $306,756

Waste disposal and profile fee 1 LS $1.000 $1,000
Confirmation sampling 10 sample $620 $6,200
Dewatering 10 ~ Day $884 $8.837
Disposal of groundwater 108,000 GAL $1.32 $142,560
Replacement of concrete slab 74 CY $752 $55,635

Soil Removal Subtotal $791,800

Monitoring Wells
Well abandonment 5 EA $2,000 $10,000
Monitoring Well Subtotal $10,000
R:\8006.08 Stoel Rives LLP\Report\04_Feasibility Study 03.03.11\Tables\
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Table 22

Alternative 3: Soil Removal and Groundwater Monitoring
Precision Engineering, Inc.
Seattle, Washington

ltfem Quantity Units Unit Cost  Total Cost
Professional Services
Negotiations $25,000
Remedial design $30,000
Geotechnical/structural design $25,000
Construction oversight $15,000
" Reporting $15,000
Professional Services Subtotal $110,000
Contingency percent 20% $182,400
Remedial Action Subfotal  $1,094,200
Monitoring and Maintenance
Groundwater monitoring, incl. reporting $3,500 event 4 $14,000
Cap inspection $1,000 event 1 $1,000
Cap maintenance $6,000 event 1 $6,000
Present Value of Ongoing Costs Total $60,000
TOTAL ESTIMATED PRESENT VALUE $1,154,000
R:\8006.08 Stoel Rives LLP\Report\04_Feasibility Study 03.03.11\Tables\
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Table 23

Alternative 4: Vadose Soil Removal and Injections
Precision Engineering, Inc.

Seattle, Washington

Remedy Components

1
2
3
4

Excavate vadose zone soil with IHSs above cleanup levels for off-site disposal.

Remove and dispose of groundwater from excavations.
Inject EHC-M material to remediate groundwater.
Conduct compliance groundwater monitoring.

Assumptions

1

Density of soil = 1.45 tons/cubic yard.

2 Density of concrete = 2 tons/cubic yard.
3 Excavation of soil exceeding CULs is completed with building in place.
4 Soil excavation volume is 67 CY, at GP-32 and GP-18 to a depth of 4.5 ft bgs.
5 Assume soil disposal in a Subtitle C hazardous waste landfill.
6 Temporary shoring required for excavations.
7 Assume existing concrete slab is 12 inches thick, is suitable as fill, and will be replaced-in-kind.
8 Groundwater monitoring performed at three wells; sampled every quarter for one year. Parameters include
TCE, metals, and PAHSs.
9 Discount rate of 4.4% based on 20-year nominal interest rate from OMB Circular A-94.
10 EHC-M will be injected into groundwater using Geoprobe equipment over 7800 SF at 0.3% EHC-M to soil
mass, over injection interval of 4 to 15 ft bgs. '
[tem Quantity Units Unit Cost  Total Cost
Remedial Action
Mobilization 1 LS $15000  $15,000
Remove concrete in excavation areas 15 CY $149 $2,236
Temporary shoring 480 SF $28  $13,409
Soil excavation and loading 67 CY $114 $7,605
Structural backfill 67 CY $12.00 $800
Placement and compaction 67 CY $4.51 $301
Soil transport and disposal (hazardous) 97 fon $210  $20,300
Waste disposal and profile fee 1 LS $1,000 $1,000
Confirmation sampling 5 sample $620 $3.100
Dewatering 5 Day $884 $4,418
Disposal of groundwater 1,122  GAL $1.32 $1,481
Replacement of concrete slab 15 CY $752 $11,277
Soil Removal Subtotal  $80,900
R:\8006.08 Stoel Rives LLP\Report\04_Feasibility Study 03.03.11\Tables\
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Table 23
Alternative 4: Vadose Soil Removal and Injections
Precision Engineering, Inc.

Seattle, Washington

Iltem Quantity Units Unit Cost  Total Cost
EHC-M Injection

Mobilize equipment 1 LS $2,000 $2,000
Concrete coring 69 inj. Point $162  $11,178
Remediation material (EHC-M) 28,350 b $2.76 $78,246
Drilling services (labor and equipment) 23  Day $3.675  $84,525
Start card per Washington regulations 69 inj. Point $100 $6,900
IDW handling and disposall 1 LS $5,000 $5,000
Concrete patching 69 inj. Point $46 $3.207
EHC-M Injection Subtotal v $191,100

Monitoring Wells
Well abandonment 5 EA $2,000  $10,000

Monitoring Well Subtotal  $10,000
Professional Services

Negotiations $25,000
Complete remedial design $50,000
Structural design of shoring $15,000
Construction oversight ) $25,300
Reporting $15,000
Professional Services Subtotal $130,300

Contingency percent 20%  $82,500

Remedial Action Subtotal  $494,800

Monitoring and Maintenance
Groundwater monitoring, incl. reporting $3.500 event 4 $14,000

Present Value of Ongoing Cosfs Total $50,000
TOTAL ESTIMATED PRESENT VALUE  $545,000
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APPENDIX A

AQUIFER YIELD SUPPORTING DOCUMENTS







Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-195ﬂ

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | [MW-1
Project # 8006.08.04 Sampler MG
Project Name | [Remedial Investigation Sampling Date | [4/18/2006
Sampling Event | [April 2006 Sample Name MW 1-041806
Sub Area Sample Depth 30
FSDS QA: JLK 4/20/06 [Easting || | [Northing | | |roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 15:57 4341 -- 0.61 -- : 42.8 6.97

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/f) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 16:02 7.0 0.9 8.74 12.7 519 - - 7.26
16:24 11.0 0.9 8.34 12.9 224 -- - 2.54
Final Field Parameters 18:05 21.0 0.5 8.42 12.7 219 - - 2.13
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations; |Clearand colorless.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 6:30:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

Signature

. Slow pumping rate to 0.5 L/min due to drawdown.
General Sampllng Comments |water level = approximately 17.3 ft bgs after sampling.




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | [MW-2

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 4/19/2006

Sampling Event | [April 2006 Sample Name MW2-041906

Sub Area ’ Sample Depth

FSDS QA: [Easting|| | [Northing | | | [roc ||

Hydrology/Level Measurements

i (Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:30 19.32 - 4.65 - 14.67 2.39

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump ‘
Final Field Parameters 12:48 2.4 0.3 6.71 15.9 1260 - Ce- 46.4

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations: Clear with slight yellowish orangish tint.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative jid Filtered
(3) Disposible Bailer Groundwater 8:15:00 AM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

. Turned down pump to 0.2 L/min after first pore volume; well went dry after approximately 2.75 gallons on 4/18/06.
General Sampling Comments  |Sampled on 4/19/06.

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | |[MW-3

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 4/17/2006

Sampling Event | (April 2006 Sample Name | [MW3-041706

Sub Area Sample Depth 15

FSDS QA: JLK 4/20/06 |Easting ” | Iyorthing | | | |TOC I |

Hydrology/Level Measurements

(Product Thickness) (Water Column) . (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:04 20.03 -= 5.79 -- 14.24 2,32

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/fi)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 17:48 2.5 0.8 6.64 13.9 412 -- - 4.68
18:10 5.0 0.8 6.65 13.9 381 - -- 3.48
Final Field Parameters 18:29 7.5 0.6 6.63 13.8 371 - - 1.14

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations: Clear with suspended orange particulates and slight yellow tint; slight odor.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 6:40:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

. . ‘Water level = approximately 7.5 ft bgs after sampling.
General Sampling Comments

Signature




Maul Foster & Altmgi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering

Sample Location | |[MW-4

Project # 8006.08.04

Sampler

MG

Project Name Remedial Investigation

Sampling Date 4/18/2006

Sampling Event | [Apri

12006

Sample Name MW4-041806

Sub Area Sample Depth 20
FSDS QA: JLK 4/20/06 [Easting || [ [Northing | | |{roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:10 25.58 - 5.55 -- 20.03 3.26

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 16:15 3.25 0.4 8.47 15.3 405 -- - 9.06
16:55 6.50 0.4 8.19 152 386 - - 3.00
Final Field Parameters 17:37 9.75 0.4 8.15 15.6 391 -- -- 2.70
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations; [Clearand colorless.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 5:50:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

General Sampling Comments

Signature

Water level = approximately 18 ft bgs after sampling.




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | |[MW-5

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 4/19/2006

Sampling Event | [April 2006 Sample Name | [MW5-041906

Sub Area Sample Depth 8

FSDS QA: JLK 4/20/06 |[Easting || | [Northing | | [[Toc ||

Hydrology/Level Measurements

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:47 19.67 -- 5.32 - 14.35 2.34

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/f)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/em) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 11:17 2.5 0.4 7.34 15.7 572 - - 11.55
11:44 5.0 0.4 6.58 - 155 640 - -- 2.46
Final Ficld Parameters 12:10 7.5 04 6.50 15.4 693 - -- 1.56

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations: [Brightyellow color; odor.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 12:30:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

. Water level = approximately 6.5 ft bgs after sampling.
General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location ||[MW-6
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 4/19/2006
Sampling Event | [April 2006 Sample Name MW6-041906
Sub Area Sample Depth 15
FSDS QA: |Easting|L I |N0rthing | | | 'TOC I |
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product | DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:35 19.86 - 427 - 15.59 2.54

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" =

0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 9:19 2.75 0.5 6.58 13.9 3120 - - 10.78
9:41 5.50 0.5 6.66 14.3 1780 -- - 25.6
Final Field Parameters 10:06 8.25 0.5 6.63 14.4 1691 - -- 24.9
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Orangish-yellow and foamy with odor and sheen.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 10:15:00 AM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

General Sampling Comments

Signature

Water level = approximately 9.5 ft bgs after sampling.




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Hydrology/Level Measurements

Client Name Precision Engineering Sample Location |[MW-7

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 4/18/2006

Sampling Event | [April 2006 Sample Name MW7-041806

Sub Area Sample Depth 20

FSDS QA: JLK 4/20/06 ' [Easting || | [Northing | | [[ToC ||

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:25 31.30 - 4.64 - 26.66 4.35

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 12:39 4.5 0.5 7.24 15.6 1136 -- -- 13.6
13:30 9.0 0.5 7.28 16.3 971 -- - 46.9
Final Field Parameters 14:21 135 0.5 7.28 16.3 996 -- -- 5.33

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations: |Clearand colorless.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 2:30:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

. ‘Water level = approximately 14 ft bgs after sampling.
General Sampling Comments  Duplicate sample collected from this location, MWDUP-041806.

Signature




Maul Foster & Alongt, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location |[MW-DUP
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date | [4/18/2006

Sampling Event | [April 2006 - Sample Name MWDUP-041806
Sub Area Sample Depth 20
FSDS QA: JLK 4/20/06 [Easting || | [Northing || [[roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:25 31.30 - 4.64 - 26.66 4.35

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 12:39 4.5 0.5 7.24 15.6 1136 -- -- 13.6
13:30 9.0 0.5 7.28 16.3 971 - - 46.9
Final Field Parameters 14:21 13.5 0.5 7.28 16.3 996 - -- 5.33
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations; Clearand colorless.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 2:30:00 PM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

General Sampling Comments

Signature

Water level = approximately 14 ft bgs after sampling.
This is a duplicate sample collected from MW7.




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location |[MW-8
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 4/18/2006
Sampling Event | |April 2006 Sample Name MW8-041806
Sub Area Sample Depth 15
FSDS QA: JLK 4/20/06 [Easting || | [Northing || [[roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
4/17/06 16:16 19.39 -- 3.12 -- 16.27 2.65

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/fi) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 9:19 2.75 0.3 6.69 14.1 1082 -- - 164.5
10:09 5.50 0.25 6.76 14.5 984 - - 123.6
Final Field Parameters 10:50 8.25 0.3 6.84 14.2 920 - - 1352
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Slightly turbid with a ycllowish-orangish tint; slight sheen.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 11:00:00 AM VOA-Glass 3 No
Amber Glass 2 No
White Poly 1 No
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 7

General Sampling Comments

Signature

Water level = approximately 13.5 ft bgs after sampling.




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name . Precision Engineering Sample Location | [Trip Blank
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 4/18/2006
Sampling Event | [April 2006 Sample Name Trip Blank
Sub Area Sample Depth
FSDS QA: JLK 4/20/06 [Easting | | [Northing | | [[roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW DTB-DTW Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" =0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L)

EH Turbidity

Final Field Parameters

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations:

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative

Filtered

Trip Blank VOA-Glass

No

Amber Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

Total Bottles

. Laboratory supplied trip blank.
General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-195 SJ

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | |Trip Blank

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 4/19/2006

Sampling Event | |April 2006 Sample Name Trip Blank

Sub Area Sample Depth

FSDS QA: JLK 4/20/06 [Easting || | [Northing || [[Toc ||

Hydrology/Level Measurements

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date " Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/fr)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity

Final Field Parameters

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations:

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
Trip Blank VOA-Glass 1 “No
Amber Glass
White Poly
Yellow Poly

Green Poly
Red Total Poly
Red Dissolved Poly

Total Bottles 1

; Laboratory supplied trip blank.
General Sampling Comments

Signature













Maul Foster & Along, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Hydrology/Level Measurements

Client Name Precision Engineering Sample Location | [MW-1

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/27/2005

Sampling Event | [December 2005 Sample Name MW1—122705

Sub Area Sample Depth 25

FSDS QA: MN 1/5/06 [Easting || | |Northing | | [[roc || |

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time DT-Bottom DT-Product

DT-Water

DTP-DTW

DTB-DTW

Pore Volume

4341 ”

12/27/05 7:48

2.03 --

41.38

6.74

(0.75" = 0,023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 11:46 6.75 0.8 8.07 11.8 294 - - 17.5
12:26 13.5 0.8 8.12 11.9 235 - -- 10.5
Final Field Parameters 13:04 20.25 0.8 8.09 12.0 232 - - 10.2
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations; [Cloarand colorless.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 1:10:00 PM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Drawdown in well to 25 ft below top of casing, pump stopped at 14.75 gallons, switched to a bailer.

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | |[MW-2-
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 12/28/2005
Sampling Event | [December 2005 Sample Name MW2-122805
Sub Area Sample Depth 19
FSDS QA: MN 1/5/06 [Easting || | [Northing | | [{roc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
12/27/05 8:14 1932 -~ 4.82 -- 14.50 2.36

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump
Final Field Parameters 10:37 2.5 0.6 6.30 14.5 1484 - - 78.2
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: [Clearwith yellow tint.
Sample Information
Sémpling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater | 9:30:00 AM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Well went dry after approximately 2.75 gallons on 12/27/05. Sampled well on 12/28/05.

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location |[MW-3
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 12/29/2005
Sampling Event | [December 2005 Sample Name  |[MW3-122905
Sub Area Sample Depth 10
FSDS QA: MN 1/5/06 [Easting | | [Northing || [[Toc ||
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
12/27/05 8:21 20.03 -- 5.48 - 14.55 2.37

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 10:18 2.5 0.6 6.45 14.0 655 -- -- 31.6
10:38 5.0 0.6 6.10 13.6 411 -- -- 19.2
Final Field Parameters 10:56 7.5 0.6 6.13 14.4 397 -- -- 11.9
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Clear with suspended orange particulates.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 11:00:00 AM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | [MW-4

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/27/2005

Sampling Event December 2005 Sample Name MW4-122705

Sub Area Sample Depth 20

FSDS QA: MN 1/5/06 [Easting ]| [ [Northing | | | ITOC (|

Hydrology/Level Measurements

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time

DT-Bottom

DT-Product

DT-Water DTP-DTW

DTB-DTW

Pore Volume

12/27/05 7:54

25.58 --

5.77 =

19.88

3.24

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate l/min pH Temp (C) | E Cond (uS/em) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 14:24 3.25 0.4 7.67 15.1 478 - - 24.8
14:57 6.50 0.4 7.54 16.1 399 - - 7.23
(
Final Field Parameters 15:22 9.75 0.4 7.53 16.3 403 - -- 4.16
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Qll ality Observations: Clear with small particles of orange particulates.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 3:30:00 PM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering ‘ Sample Location |[MW-5

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/28/2005

Sampling Event | [December 2005 Sample Name MW5-122805

Sub Area Sample Depth 8

FSDS QA: MN 1/5/06 [Easting || [ [Northing | | [[roc || H

Hydrology/Level Measurements

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
12/27/05 8:29 19.67 -- 5.52 - 14.15 2.31

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (ng/L) EH Turbidity
(2) Peristaltic Pump 10:35 2.5 0.4 6.47 16.3 1252 - - 3.44
10:59 5.0 0.4 6.26 16.5 1058 - - 2.72
11:30 7.5 0.4 5.99 16.5 1020 -- - 2.26
Final Field Parameters 11:40 9.0 0.4 5.97 16.5 1020 - -- 1.46
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Bright orangish ycllow. Odor.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 11:50:00 AM VOA-Glass 3 No
' Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location |[MW-6
Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/29/2005

Sampling Event | [December 2005 Sample Name MW6-122905

Sub Area Sample Depth 13

FSDS QA: MN 1/5/06 [Easting || | [Northing | | [[roc |]

Hydrology/Level Measurements

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time

DT-Bottom

DT-Product

DT-Water DTP-DTW

DTB-DTW

Pore Volume

12/27/05 8:16

19.86

4.7

15.16

2.47

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 8:08 2.5 0.6 6.26 14.1 3130 -- - 4.63
8:29 5.0 0.6 6.27 14.4 2850 -- - 16.65
8:49 7.5 0.6 6.26 14.5 1924 -- - 10.38 (
Final Field Parameters 9:07 10.0 0.6 6.29 14.9 2620 - - 16.88
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Clear with orangish yellow tint, foamy.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 9:15:00 AM VOA-Glass 3 No
Amber Glass 4 No
Whitc Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Signature




Maul Foster & Alongt, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location ||[MW-7

Project # 8006.08.04 Sampler MG

Project Name . Remedial Investigation Sampling Date 12/28/2005

Sampling Event | [December 2005 Sample Name MW7-122805

Sub Area Sample Depth 20

FSDS QA: MN 1/5/06 [Easting || | |Northing | | [ [roc ||

Hydrology/Level Measurements

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
12/27/05 8:08 31.30 -- 5.77 - 2553 4.16

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/fy)
Water Quality Data '

Purge Method Time Purge Vol (gal) | Flowrate /min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 13:10 4.25 0.4 6.73 14.1 1222 -- -- 3.71
13:53 . 8.50 0.5 6.81 14.2 1125 - - 2.24
Final Field Parameters 14:37 12.75 0.5 6.82 14.3 1115 - - 3.00

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations; |Clearand colorless.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 2:50:00 PM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Hydrology/Level Measurements

Client Name Precision Engineering Sample Location | [MW-8

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/28/2005

Sampling Event | [December 2005 Sample Name MWS8-122805

Sub Area Sample Depth 19

FSDS QA: MN 1/5/06 [Easting || [ [Northing | | [froc ] |

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time DT-Bottom DT-Product

DT-Water

DTP-DTW

DTB-DTW

Pore Volume

12/27/05 8:02 19.39 --

3.32 --

16.07

2.62

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/em) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 9:38 2.7 0.3 6.33 14.0 - - - 152.8
Final Field Parameters 10:08 35 0.3 6.43 14.5 - - - 388
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: Orangish yellow tint, slight odor, slightly foaming.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # " Filtered
(3) Disposible Bailer Groundwater 7:45:00 AM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

General Sampling Comments

‘Well went dry after approximately 5.75 gallons on 12/27/05. Sampled well on 12/28/05. Duplicate sample, MWDUP-
122805, collected from this location.

|

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location | [MW-8
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 12/28/2005
Sampling Event [ [December 2005 Sample Name MWDUP-122805
Sub Area Sample Depth 19
FSDS QA: MN 1/5/06 [Easting || | [Northing | | ||ToC || ]
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume
12/27/05 8:02 ' 19.39 -- 3.32 - 16.07 2.62

(075" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump 9:38 2.7 0.3 6.33 14.0 - - - 152.8
Final Field Parameters 10:08 55 0.3 6.43 14.5 -- - - 388

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Dispos'a\ble Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations: Orangish yellow tint, slight odor, slightly foaming.

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(3) Disposible Bailer Groundwater 7:45:00 AM VOA-Glass 3 No
Amber Glass 4 No
White Poly 1 Yes
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly 1 Yes
Total Bottles 9

. Well went dry after approximately 5.75 gallons on 12/27/05. Sampled well on 12/28/05. This is a duplicate sample
General Sampling Comments [collected from MW-8.

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location ||Trip Blank

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/28/2005

Sampling Event | [December 2005 Sample Name Trip Blank

Sub Area Sample Depth

FSDS QA: MN 1/5/06 [Easting | | |Northing | | [[roc ||

Hydrology/Level Measurements

(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/fi) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity

Final Field Parameters

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations:

Sample Information

Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
Trip Blank ‘ VOA-Glass 6 No
Amber Glass
White Poly
Yellow Poly

Green Poly
Red Total Poly
Red Dissolved Poly

Total Bottles 6

. Laboratory supplied trip blank.
General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958 J

Water Field Sampling Data Sheet

Hydrology/Level Measurements

Client Name Precision Engineering Sample Location | [Trip Blank

Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/29/2005

Sampling Event | [December 2005 Sample Name Trip Blank

Sub Area Sample Depth

FSDS QA: MN 1/5/06 [Easting ][ |Normimg || |[roc || |

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time DT-Bottom

DT-Product

DT-Water

DTP-DTW

DTB-DTW

Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data
Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/em) | DO (mg/L) Turbidity
Final Field Parameters
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations:
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative Filtered
Trip Blank VOA-Glass No
Amber Glass
White Poly
Yellow Poly
Green Poly
Red Total Poly
Red Dissolved Poly
Total Bottles

Laboratory supplied trip blank.

General Sampling Comments

Signature




Maul Foster & Alongi, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Water Field Sampling Data Sheet

Client Name Precision Engineering Sample Location ||GP-13
Project # 8006.08.04 Sampler MG
Project Name Remedial Investigation Sampling Date 12/14/2005
Sampling Event | [December 2005 Sample Name GP13-W-8.0
Sub Area Sample Depth 8
FSDS QA: MN 1/5/06 |Easting” l |N01'fhing I l | ﬁOC l I
Hydrology/Level Measurements
(Product Thickness) (Water Column) (Gallons/ft x Water Column)
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW DTB-DTW Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)
Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate I/min pH Temp (C) | E Cond (uS/cm) | DO (mg/L) EH Turbidity
(2) Peristaltic Pump
Final Field Parameters 14:45 - -- 6.23 14.0 989 -- - -
Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)
Water Quality Observations: [Stightly turbid.
Sample Information
Sampling Method Sample Type Sampling Time Container Code/Preservative # Filtered
(2) Peristaltic Pump Groundwater 2:45:00 PM VOA-Glass No
Amber Glass
White Poly
Yellow Pbly
Green Poly
Red Total Poly
Red Dissolved Poly Yes
Total Bottles 4

General Sampling Comments

Signature




Maul Foster & Alongt, Inc.

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906—1958J

Water Field Sampling Data Sheet

Hydrology/Level Measurements

Client Name Precision Engineering Sample Location ||GP-15
Project # 8006.08.04 Sampler MG

Project Name Remedial Investigation Sampling Date 12/14/2005

Sampling Event | |December 2005 Sample Name GP15-W-8.0

Sub Area Sample Depth 8

FSDS QA: MN 1/5/06 [Easting || | [Northing | | [[roc || |

(Product Thickness)

(Water Column)

(Gallons/ft x Water Column)

Date Time DT-Bottom DT-Product

DT-Water

DTP-DTW

DTB-DTW

Pore Volume

(0.75" = 0.023 gal/ft) (1" = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/fi) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" =2.611 gal/ft)

Water Quality Data

Purge Method Time Purge Vol (gal) | Flowrate/min

pH Temp (C)

E Cond (uS/cm)

DO (mg/L)

EH Turbidity

(2) Peristaltic Pump

Final Field Parameters

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Water Quality Observations; Slightly tubid.

Sample Information

Sampling Method Sémple Type

Sampling Time

Container Code/Preservative

# Filtered

(2) Peristaltic Pump Groundwater

10:45:00 AM

VOA-Glass

No

Amber Glass

‘White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

Total Bottles

General Sampling Comments

Signature













M MAUL

Well Development Form ﬂ i FOSTER
ENVIRONMENTAL & ENGINEERING CONSULTANTS
Project No. 8006.08.04 Date 12/21/2005
Site Location: Seattle, WA Well: MW-5
Name: Precision Engineering Initial DTB: 19.60 Final DTB 19.66
Development Method: P-pump/Bailer Initial DTW: 6.00 Final DTW 7.51
Total Water Removed 24.75 gallons Pore Volume: 2.22 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (uhos) Temp DO Eh Comments
. Pump on at 7:28; stop pump and surge

7:43 225 660.00 7.14 1,471 18.7 wibailer.

7:54 4.50 396.00 6.73 1,487 19.2 Water is electric yellow/orange.

8:07 6.75 147.50 6.56 1,388 19.2

8:17 9.00 77.30 6.12 1,346 19.1

8:32 11.25 47.40 5.96 1,369 19.0

8:46 13.50 13.89 5.89 1,337 19.2
. 9:02 15.75 271.00 5.84 1,329 19.1 Stopped pump and surged w/bailer.
|

9:11 18.00 61.80 5.79 1,322 19.2

9:22 20.25 21.50 5.76 1,316 19.1

9:33 22.50 5.67 5.74 1,317 19.1

9:46 24.75 3.32 5.71 1,314 19.0

Page 1 of 1
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3 MAUL

Well Development Form ﬂ ﬂ FOSTEF
ENVIRONMENTAL & ENGINEERING CONSULTANTS
Project No. 8006.08.04 Date 12/16 & 21/2005
Site Location: Seattle, WA Well: MW-6
Name: Precision Engineering Initial DTB: 19.85 Final DTB 19.86
Development Method: P-pump/Bailer Initial DTW: 5.09 Final DTW dry
Total Water Removed 41.5 gallons Pore Volume: 2.40 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
12/16/05. Conductivity won't calibrate.
1237 5.0 116.9 7.07 3,290 17.6 Orangish yellow color.
12:46 10.0 - 81.7 6.24 2,960 17.9 Surged right after 10.0 gal w/bailer.
12:58 12.5 228.0 6.34 2,900 17.3 Well went dry after approximately 14 gal.
Pump back on at 13:58. Clear w/yellowish |
14:21 17.5 117.2 6.55 1,775 16.7
14:55 20.0 49.5 6.52 1,722 15.5
15:15 22.5 28.1 6.53 1,701 15.0
13:24 25.0 1271 6.78 1,866 16.6 12/21/05. Surged with bailer.
13:33 27.5 332.0 6.50 1,820 17.4
13:41 30.0 122.3 6.46 1,751 17.6
13:51 325 103.1 6.35 1,749 17.6 Yellow/orange in color.
14:03 35.0 60.7 6.36 1,767 17.3
14:20 37.5 91.2 6.51 1,741 171 Well went dry.
15:05 40.0 471 6.55 1,800 17.0 Well went dry.
15:30 41.5 117.0 6.52 1,750 171 Well went dry.
Page 1 of 1
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@ MAUL

Well Development Form ‘ ﬂ ﬂ EOSTER
Project No. 8006.08.04 Date 12/19 & 21/2005
Site Location: Seattle, WA Well: MW-7
Name: Precision Engineering Initial DTB: 30.00 Final DTB 31.3
Development Method: P-pump/Bailer Initial DTW: 6.10 Final DTW dry
Total Water Removed 54.0 gallons Pore Volume: 3.9 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (uhos) Temp DO Eh Comments

11:19 8.0 358.0 7.75 2,080 15.5 12/19/05. Surged w/bailer before pumping.

11:49 12.0 644.0 747 1,970 16.9

12:32 16.0 428.0 7.28 1,980 16.9

13:06 20.0 342.0 7.16 2,060 16.4 Switch to a bailer.

13:32 24.0 411.0 7.15 1,980 16.3

14:00 28.0 130.2 7.04 2,000 16.4

14:25 32.0 87.3 7.02 2,000 16.4

14:40 - 36.0 73.6 6.97 1,970 16.5

15:00 40.0 50.1 6.96 1,970 16.4

15:10 42.0 54.7 6.95 2,000 16.4

10:33 43.0 474.0 6.78 1,555 16.5 12/21/05. DTB =31.15 DTW =5.49

10:45 44.0 173.2 6.82 1,199 16.0 Surge wibailer.

10:52 45.0 171.2 6.76 1,194 16.7

10:57 46.0 219.0 6.72 1,193 16.5

11:08 48.0 98.6 6.74 1,190 16.2

11:27 50.0 29.6 6.74 1,186 16.1

11:43 520  15.05 6.75 1,176 16.1

12:04 54.0 5.69 6.79 1,165 16.3 Clear w/slight yellow tint.

Page 1 of 1
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@ MAUL

Well Development Form ﬂ ﬂ FOSTEF
ENVIRONMENTAL & ENGINEERING CONSULTANTS
Project No. 8006.08.04 Date 12/19 & 20/2005
Site Location: Seattle, WA Well: MW-8
Name: Precision Engineering Initial DTB: 18.10 Final DTB 19.55
Development Method: P-pump/Bailer Initial DTW: 3.90 Final DTW dry
Total Water Removed 29.0 gallons Pore Volume: 2.3 gallons
Water Contained Yes Casing Diameter: 2
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (nhos) Temp DO Eh Comments

14:38 45 >1,000 7.02 2,040 16.7 Well went dry after one pore volume.

15:12 7.0 >1,000 6.93 1,970 16.5 Let recharge.

15:58 9.3 171.0 6.49 2,130 15.4

12/20/05. Surge w/bailer. Sheen in purge
7:36 11.6 689.0 7.23 2,260 16.0 water. Purge wi/bailer.
8:33 13.9 726.0 7.16] 2,220 15.5

10:17 16.2 303.0 7.25 2,240 13.6 Switched back to p-pump.

11:04 18.5 429.0 6.79 2,100 15.5

12:17 20.8 308.0 7.1 2,060 13.6

13:30 23.1 115.6 6.58 2,010 15.4

14:34 254 83.7 6.57 1,970 15.3

15:12 26.5 63.4 6.52 1,960 15.2

15:39 27.7 60.7 6.55 1,930 14.9 Yellow tint with sheen.

15:51 28.4 44.3 6.52 1,950 14.9

16:05 29.0 27.7 6.53 1,974 14.8

Page 1 of 1
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i MAUL

Well Development Form ﬂ “ FOSTER
ENVIONMENTAL 8 ENGINEERING CONSULTANTS
Project No. 8006.08.04 Date 12/21/2005
Site Location: Seattle, WA Well: MW-5
Name: Precision Engineering Initial DTB: 19.60 Final DTB 19.66
Development Method: P-pump/Bailer Initial DTW: 6.00 Final DTW 7.51
Total Water Removed 24.75 gallons Pore Volume: 2.22 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
Pump on at 7:28; stop pump and surge
7:43 2.25 660.00 7.14 1,471 18.7 wibailer.
7:54 4.50 396.00 6.73 1,487 19.2 Water is electric yellow/orange.
8:07 6.75 147.50 6.56 1,388 19.2
8:17 9.00 77.30 6.12 1,346 19.1
8:32 11.25 47.40 5.96 1,369 19.0
8:46 13.50 13.89 5.89 1,337 19.2
9:02 15.75 271.00 5.84 1,329 19.1 Stopped pump and surged w/bailer.
9:11 18.00 61.80 5.79 1,322 19.2
9:22 20.25 21.50 5.76 1,316 19.1
9:33 22.50 5.67 5.74 1,317 19.1
9:46 24.75 3.32 5.71 1,314 19.0

Page 1 of 1

R:\8006.08 Stoel Rives LLP\Report\04_Final RI RA Report 7.21.08\Appendices\Appendix C - Boring logs and Well Development\Well
Development MW5-MW8\MW5




@ MAUL

Well Development Form “ “ FOSTEF
ENVIRONMENTAL & ENG[NEENG CONSULTANTS
Project No. 8006.08.04 Date 12/16 & 21/2005
Site Location: Seattle, WA Well: MW-6
Name: Precision Engineering Initial DTB: 19.85 Final DTB 19.86
Development Method: P-pump/Bailer Initial DTW: 5.09 Final DTW dry
| Total Water Removed 41.5 gallons Pore Volume: 2.40 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
‘ 12/16/05. Conductivity won't calibrate.
12:37 5.0 116.9 7.07 3,290 17.6 Orangish yellow color.
12:46 10.0 81.7 6.24 2,960 17.9 Surged right after 10.0 gal wibailer.
12:58 12.5 228.0 6.34 2,900 17.3 Well went dry after approximately 14 gal.
Pump back on at 13:58. Clear w/yellowish
14:02 15.0 121.9 6.49 1,913 17.2 tint. Surged wibailer.
14:21 17.5 117.2 6.55 1,775 16.7
14:55 20.0 49.5 6.52 1,722 15.5
15:15 22.5 28.1 6.53 1,701 15.0
13:24 25.0 1271 6.78 1,866 16.6 12/21/05. Surged with bailer.
13:33 27.5 332.0 6.50 1,820 17.4
13:41 30.0 122.3 6.46 1,751 17.6
13:51 32.5 103.1 6.35 1,749 17.6 Yellow/orange in color.
14:03 35.0 60.7 6.36 1,767 17.3
14:20 37.5 91.2 6.51 1,741 171 Well went dry.
15:05 40.0 471 6.55 1,800 17.0 Well went dry.
15:30 41.5 117.0 6.52 1,750 171 Well went dry.
Page 1 of 1
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@ MAUL

Well Development Form ﬂ “ E(BSTER
e L LS
Project No. 8006.08.04 Date 12/19 & 21/2005
Site Location: Seattle, WA Well: MW-7
Name: Precision Engineering Initial DTB: 30.00 Final DTB 31.3
Development Method: P-pump/Bailer Initial DTW: 6.10 Final DTW dry
Total Water Removed 54.0 gallons Pore Volume: 3.9 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed | Sand/Silt pH (uhos) Temp DO Eh Comments
11:19 8.0 358.0 7.75 2,080 : 15.5 12/19/05. Surged w/bailer before pumping.
11:49 12.0]  644.0 747 1,970 16.9 |
12:32 16.0 428.0 7.28 1,980 16.9
13:06 20.0 342.0 7.16 2,060 16.4 Switch to a bailer.
13:32 24.0 411.0 7.15 1,980 16.3
14:00 28.0 130.2 7.04 2,000 16.4
14:25 32.0 87.3 7.02 2,000 16.4
14:40 36.0 73.6 6.97 1,970 16.5
15:00 40.0 50.1 6.96 1,970 16.4
15:10 42.0 54.7 6.95 2,000 16.4
10:33 43.0 474.0 6.78 1,555 16.5 12/21/05. DTB =31.15 DTW = 5.49
10:45 44.0 173.2 6.82 1,199 16.0 ’ Surge wibailer.
10:52 45.0 171.2 6.76 1,194 16.7
10:57 46.0 219.0 6.72 1,193 16.5
11:08 48.0 98.6 6.74 1,190 16.2
11:27 50.0 29.6 6.74 1,186 - 16.1
11:43 52.0 15.05 6.75 1,176 16.1
12:04 54.0 5.69 6.79 1,165 16.3 Clear wislight yellow tint.

Page 1 of 1
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Well Development Form

@ MAUL
il @ FOSTEYX
33 ALONGI

ENVIRONMENTAL 8 ENGINEERING CONSULTANTS

Project No. 8006.08.04 Date 12/19 & 20/2005
Site Location: Seattle, WA Well: MW-8
Name: Precision Engineering Initial DTB: 18.10 Final DTB 19.55
Development Method: P-pump/Bailer Initial DTW: 3.90 Final DTW dry
Total Water Removed 29.0 gallons “|Pore Volume: 2.3 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC .
Time | Removed | Sand/Silt pH (uhos) Temp DO Eh Comments

14:38 4.5 >1,000 7.02 2,040 16.7 Well went dry after one pore volume.

15:12 7.0 >1,000 6.93 1,970]. 16.5 Let recharge.

15:58 9.3 171.0 6.49 2,130 15.4

12/20/05. Surge w/bailer. Sheen in purge
7:36 11.6 689.0 7.23 2,260 16.0 water. Purge w/bailer.
8:33 13.9 726.0 7.16 2,220 15.5

10:17 16.2 303.0 7.25 2,240 13.6 Switched back to p-pump. 1

11:04 18.5 429.0 6.79 2,100 15.5

12:17 20.8 308.0 7.11 2,060 13.6

13:30 23.1 115.6 6.58 2,010 15.4

14:34 25.4 83.7 6.57 1,970 15.3

15:12 26.5 63.4 6.52 1,960 15.2

15:39 27.7 60.7 6.55 1,930 14.9 Yellow tint with sheen.

15:51 28.4 44.3 6.52 1,950 14.9

16:05 29.0 27.7 6.53 1,974 14.8
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Well Development Form

@ MAUL
Ml @ FOSTER
il |l E ALONGI

ENVIRONMENTAL & ENGINEERING CONSULTANTS

Project No. 8006.08.04 Date 12/21/2005
Site Location: Seattle, WA Well: MW-5
Name: Precision Engineering Initial DTB: 19.60 Final DTB 19.66
Development Method: P-pump/Bailer Initial DTW: 6.00 Final DTW 7.51
Total Water Removed 24.75 gallons Pore Volume: 2.22 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (uhos) Temp DO Eh Comments
) Pump on at 7:28; stop pump and surge
7:43 2.25 660.00 7.14 1,471 18.7 wibailer.
7:54 4.50 396.00 6.73 1,487 19.2 Water is electric yellow/orange.
8:07 6.75 147.50 6.56 1,388 19.2
8:17 9.00 77.30 6.12 1,346 19.1
8:32 11.25 47.40 5.96 1,369 19.0
8:46 13.50 13.89 5.89 1,337 19.2
9:02 15.75 271.00 5.84 1,329 19.1 Stopped pump and surged w/bailer.
9:11 18.00 61.80 5.79 1,322 19.2
9:22 20.25 21.50 5.76 1,316 19.1
9:33 22.50 5.67 5.74 1,317 19.1
9:46 24.75 3.32 5.71 1,314 19.0
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@ MAUL

Well Development Form ﬂ “ FOSTEP
ENVIRONMENTAL 8 ENGINEERING CONSULTANTS
Project No. 8006.08.04 Date 12/16 & 21/2005
Site Location: Seattle, WA Well: MW-6
Name: Precision Engineering Initial DTB: 19.85 Final DTB 19.86
Development Method: P-pump/Bailer Initial DTW: 5.09 Final DTW dry
Total Water Removed 41.5 gallons Pore Volume: 2.40 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed| Sand/Silt pH (nhos) Temp DO Eh Comments
. 12/16/05. Conductivity won't calibrate.

12:37 5.0 116.9 7.07 3,290 17.6 Orangish yellow color.

12:46 10.0 81.7 6.24 2,960 17.9 Surged right after 10.0 gal w/bailer.

12:58 12.5 228.0 6.34 2,900 17.3 Well went dry after approximately 14 gal.

) Pump back on at 13:58. Clear w/yellowish

14:02 15.0 121.9 6.49 1,913 17.2 tint. Surged wibailer.

14:21 17.5 117.2 6.55 1,775 16.7

14:55 20.0 49.5 6.52 1,722 15.5

15:15 22.5 28.1 6.53 1,701 15.0

13:24 25.0 127 .1 6.78 1,866 16.6 12/21/05. Surged with bailer.

13:33 27.5 332.0 6.50 1,820 17.4

13:41 30.0 122.3 6.46 1,751 17.6

13:51 325 103.1 6.35 1,749 17.6 Yellow/orange in color.

14:03 35.0 60.7 6.36 1,767 17.3

14:20 37.5 91.2 6.51 1,741 171 Well went dry.

15:05 40.0 471 6.55 1,800 17.0 Well went dry.

15:30 41.5 117.0 6.52 1,750 17.1 Well went dry.
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@ MAUL
Well Development Form - “ “ FOSTER
il @3 ALONGI

ENVIRONMENTAL & ENGINEERING CONSULTANTS

Project No. 8006.08.04 Date 12/19 & 21/2005
Site Location: Seattle, WA Well: MW-7
Name: Precision Engineering Initial DTB: 30.00 Final DTB 31.3
Development Method: P-pump/Bailer Initial DTW: 6.10 Final DTW dry
Total Water Removed 54.0 gallons : Pore Volume: 3.9 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol ‘ EC
Time | Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
11:19 8.0 358.0 7.75 2,080 15.5 12/19/05. Surged w/bailer before pumping.
11:49 12.0 644.0 7.47 1,970 16.9
12:32 16.0 428.0 7.28 1,980 16.9
13:06 20.0 342.0 7.16 2,060 16.4 Switch to a bailer.
13:32 24.0 411.0 7.15 1,980 16.3
14:00 28.0 130.2 7.04 2,000 _ 16.4
14:25 32.0 87.3 7.02 2,000 16.4
14:40 36.0 73.6 6.97 1,970 16.5
15:00 40.0 50.1 6.96 1,970 16.4
15:10 42.0 54.7 6.95 2,000 16.4
10:33 43.0 474.0 6.78 1,555 16.5 12/21/05. DTB =31.15 DTW =5.49
10:45 44.0 173.2 6.82 1,199 16.0 . Surge w/bailer.
10:52 45.0 171.2 6.76 1,194 16.7
10:57 46.0 219.0 6.72 1,193 16.5
11:08 48.0 98.6 6.74 1,190 16.2
11:27 50.0 29.6 6.74 1,186 16.1
11:43 52.0 15.05 6.75 1,176 16.1
12:04 54.0 5.69 6.79 1,165 16.3 Clear wislight yellow tint.
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Well Development Form

@ MAUL
il @ FOSTEF
i &8 ALONGI

ENVIRONMENTAL & ENGINEERING CONSULTANTS

Project No. 8006.08.04 Date 12/19 & 20/2005
Site Location: Seattle, WA Well: MW-8
Name: Precision Engineering Initial DTB: 18.10 Final DTB 19.55
Development Method: P-pump/Bailer Initial DTW: 3.90 Final DTW dry
Total Water Removed 29.0 gallons - Pore Volume: 2.3 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
14:38 4.5 >1,000 7.02 2,040 16.7 Well went dry after one pore volume.
15:12 7.0 >1,000 6.93 1,970 16.5 Let recharge.
15:58 9.3 171.0 6.49 2,130 15.4
12/20/05. Surge w/bailer. Sheen in purge
7:36 11.6 689.0 7.23 2,260 16.0 water. Purge w/bailer.
8:33 13.9 726.0 7.16 2,220 15.5
10:17 16.2 303.0 7.25 2,240 13.6 Switched back to p-pump.
11:04 18.5 429.0 6.79 2,100 15.5
12:17 20.8 308.0 7.11 2,060 13.6
13:30| 23.1 115.6 6.58 2,010 15.4
14:34 25.4 83.7 6.57 1,970 15.3
15:12 26.5 63.4 6.52 1,960 15.2
15:39 27.7 60.7 6.55 1,930 14.9 Yellow tint with sheen.
15:51 28.4 44.3 6.52 1,950 14.9
16:05 29.0 27.7 6.53 1,974 14.8
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Well Development Form

@ MAUL

Project No.
Site Location:
Name:

8006.08.04

Seattle, WA
Precision Engineering

@l FOSTER
il EE ALONGI
ENVIRONMENTAL & ENGINEERING CONSULTANTS
Date 12/21/2005
Well: MW-5

Development Method:

P-pump/Bailer

Initial DTB: 19.60

Initial DTW: 6.00

Final DTB 19.66
Final DTW 7.51

Total Water Removed 24.75 gallons Pore Volume: 2.22 gallons

Water Contained Yes Casing Diameter: 2"

Estimated Specific Capacity Meter No.

Cum. Vol EC
Time Removed | Sand/Silt pH (nhos) Temp DO Eh Comments
Pump on at 7:28; stop pump and surge

7:43 2.25 660.00 714 1,471 18.7 wibailer.
7:54 4.50 396.00 6.73 1,487 19.2 Water is electric yellow/orange.
8:07 6.75 147.50 6.56 1,388 19.2
8:17 9.00 77.30 6.12 1,346 19.1
8:32 11.25 47.40 5.96 1,369 19.0
8:46 13.50 13.89 5.89 1,337 19.2
9:02 15.75 271.00 5.84 1,329 19.1 Stopped pump and surged w/bailer.
9:11 18.00 61.80 5.79 1,322 19.2
9:22 20.25 21.50 5.76 1,316 19.1
9:33 22.50 5.67 5.74 1,317 19.1
9:46 24.75 3.32 5.71 1,314 19.0
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@ MAUL

Well Development Form ] o] FOSTEF
M 3@ ALONGI
ENVIRONMENTAL & ENGINEERING CONSULTANTS
Project No. i 8006.08.04 Date 12/16 & 21/2005
Site Location: Seattle, WA Well: MW-6
Name: Precision Engineering Initial DTB: 19.85 Final DTB 19.86
Development Method: P-pump/Bailer Initial DTW: 5.09 Final DTW dry
Total Water Removed 41.5 gallons Pore Volume: 2.40 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed| Sand/Silt pH (nhos) Temp DO Eh Comments
12/16/05. Conductivity won't calibrate.
12:37 5.0 116.9 7.07 3,290 17.6 Orangish yellow color.
12:46 10.0 81.7 6.24 2,960 17.9 Surged right after 10.0 gal wibailer.
12:58 12.5 228.0 6.34 2,900 17.3 Well went dry after approximately 14 gal.
Pump back on at 13:58. Clear w/yellowish
14:02 15.0 121.9 6.49 1,913 17.2 tint. Surged w/bailer.
14:21 17.5 117.2 6.55 1,775 16.7
14:55 20.0 49.5 6.52 1,722 15.5
15:15 22.5 28.1 6.53 1,701 15.0
13:24 25.0 127.1 6.78 1,866 16.6 12/21/05. Surged with bailer.
13:33 27.5 332.0 6.50 1,820 17.4
13:41 30.0 122.3 6.46 1,751 17.6
13:51 325 103.1 6.35 1,749 17.6 Yellow/orange in color.
14:03 35.0 60.7 6.36 1,767 17.3
14:20 37.5 91.2 6.51 1,741 17.1 Well went dry.
15:05 40.0 471 6.55 1,800 17.0 Well went dry.
15:30 41.5 117.0 6.52 1,750 17.1 Well went dry.
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@ MAUL

Well Development Form jsl i ESSTER '
Project No. 8006.08.04 Date 12/19 & 21/2005
Site Location: Seattle, WA Well: MW-7
Name: Precision Engineering Initial DTB: 30.00 Final DTB 31.3
Development Method: P-pump/Bailer Initial DTW: 6.10 Final DTW dry
Total Water Removed 54.0 gallons Pore Volume: 3.9 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time | Removed | Sand/Silt pH (nhos) Temp DO Eh Comments

11:19 8.0 358.0 7.75 2,080 15.5 12/19/05. Surged w/bailer before pumping.

11:49 12.0 644.0 7.47 1,970 16.9

12:32 16.0]  428.0 7.28 1,980 16.9

13:06 20.0 3420 = 7.16 2,060 16.4 Switch to a bailer.

13:32 24.0 411.0 7.15 1,980 16.3

14:00 28.0 130.2 7.04 2,000 16.4

14:25 32.0 87.3 7.02 2,000 16.4

14:40 36.0 73.6 6.97 1,970 16.5

15:00 40.0 50.1 6.96 1,970 16.4

15:10 42.0 54.7 6.95 2,000 16.4

10:33 43.0 474.0 6.78 1,555 16.5 12/21/05. DTB =31.15 DTW = 5.49

10:45 440| 1732 6.82] 1,199 16.0| Surge wibailer,

10:52 45.0 171.2 6.76 1,194 16.7

10:57 46.0 219.0 6.72 1,193 16.5

11:08 48.0 98.6 6.74| 1,190 16.2

11:27 50.0 29.6 6.74 1,186 16.1

11:43 52.0 15.05 6.75 1,176 16.1

12:04 54.0 5.69 6.79 1,165 16.3 Clear w/slight yellow tint.
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Well Development Form

@ MAUL
il @ FOSTEF
il @3 ALONGI

ENVIRONMENTAL 8 ENGINEERING CONSULTANTS

Project No. 8006.08.04 Date 12/19 & 20/2005
Site Location: Seattle, WA Well: MW-8
Name: Precision Engineering Initial DTB: 18.10 Final DTB 19.55
Development Method: P-pump/Bailer Initial DTW: 3.90 Final DTW dry
Total Water Removed 29.0 gallons Pore Volume: 2.3 gallons
Water Contained Yes Casing Diameter: 2"
Estimated Specific Capacity Meter No.
Cum. Vol EC
Time Removed | Sand/Silt pH (uhos) Temp DO Eh Comments
14:38 4.5 >1,000 7.02 2,040 16.7 Well went dry after one pore volume.
15:12 7.0 >1,000 6.93 1,970 16.5 Let recharge.
15:58 9.3 171.0 6.49 2,130 154
12/20/05. Surge w/bailer. Sheen in purge
7:36 11.6 689.0 7.23 2,260 16.0 water. Purge w/bailer.
8:33 13.9 726.0 7.16 2,220 15.5
10:17 16.2 303.0 7.25 2,240 13.6 Switched back to p-pump.
11:04 18.5 429.0 6.79 2,100 15.5
12:17 20.8 308.0 7.11 2,060 13.6
- 13:30 23.1 115.6 6.58 2,010 154
14:34 25.4 83.7 6.57 1,970 15.3
15:12 26.5 63.4 6.52| 1,960 15.2
15:39 27.7 60.7 6.55 1,930 14.9 Yellow tint with sheen.
15:51 28.4 44.3 6.52 1,950 14.9
16:05 29.0 27.7 6.53 1,974| 14.8
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