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APPENDIX 6-A: BACKGROUND CONCENTRATIONS IN GROUNDWATER

In the Draft RFI, PSC identified the need for background data to determine the impacts of the
facility on groundwater and to evaluate cleanup levels that would be used in developing a final
remedy. Several monitoring wells (Figure 6A-1) were designated as background or reference
wells for the facility. PSC has conducted at least seven monitoring events since completion of
the well network in 2002. This appendix presents an evaluation of background concentrations in
groundwater at the facility and also includes a literature review to provide concentrations of

naturally occurring constituents in groundwater at other sites in the area of the facility.

A number of constituents detected in groundwater at and near the facility may be associated with
natural or area background conditions rather than an anthropogenic release from the facility.
Background groundwater concentrations in the Georgetown area can be attributed to both natural
and anthropogenic sources. Natural background is defined in MTCA as ** the concentration of a
hazardous substance consistently present in the environment that has not been influenced by
localized human activities” (WAC-173-340-200). Many inorganic constituents can occur
naturally in bedrock, sediments, and soils of Washington state due solely to the geologic and
hydrogeologic processes that formed these materials (San Juan, 1994). Area background is
defined as “the concentration of hazardous substances that are consistently present in the
environment in the vicinity of a site which are the result of human activities unrelated to releases
from that site” (WAC 1”/'3—340«20()).1 Historical industrial land use in the Georgetown
neighborhood likely has resulted in the pervasive presence of a number of constituents in
groundwater in the vicinity of the facility that are unrelated to site activities. For example, low
concentrations of particularly persistent organic compounds, such as PCBs, can be found in
surface soil and sediment throughout much of the state due to widespread historical use of these
hazardous substances; these low concentrations are also considered natural background (WAC

173-340-200).

Area background encompasses both naturally occurring and anthropegenic sources of constituents within a particular area, but is
typically consistent cver a much smaller area than natural background conditions.
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PSC Background Wells

PSC installed several monitoring wells at locations upgradient (east) and cross gradient (south)
of the facility during the remedial investigation at the facility. The purpose of these monitoring
wells was to provide data representative of background conditions upgradient of the PSC facility.
The current background monitoring well network includes three monitoring wells screened
across the water table sample interval (101-5-1, 106-WT & 107-WT), two monitoring wells
screened in the shallow sample interval (CG-3 and CG-101-5-2), two monitoring wells screened
in the intermediate sample interval (106-1, 111-1) and one monitoring well screened in the deep
aquifer (CG-106-D). The location of these monitoring wells is shown on Figure 6A-1 and the

boring logs are attached in Appendix 3C.

Ideally, background wells should be placed directly upgradient of the facility, and for
characterization of natural background, in an area where no releases have occurred. Location
and placement of the background wells for the PSC Georgetown facility was complicated by
several factors, including local geology, property access issues, and utility locations, all of which
severely limited possible locations for background wells. As a result, PSC worked with EPA and
Ecology to locate and install these background monitoring wells at locations upgradient (east)
and cross gradient (south) of the facility. It is apparent that upgradient releases from other
facilities may be impacting several background wells, but some data may be used to characterize
area and/or natural background. This appendix presents a discussion of the PSC background
wells and the data from these wells that are representative of area and natural background

conditions.

Hydrogeologic Setting

Borings drilled in the vicinity of the facility encountered up to five hydrostratigraphic units: a
shallow aquifer composed of sand, an intermediate aquifer composed of silty sand and sand, a
confining layer composed of silt, a deep aquifer comprised of sand, and bedrock. East of the

facility, the depth to bedrock decreases approaching the bedrock outcrop that forms Beacon Hill

AppBA Final 11/11/2003 BA-2



FINAL COMPREHENSIVE
REMEDIAL INVESTIGATION REPORT
GEORGETOWN FACILITY

and the stratigraphic units diminish upgradient of the facility, as depicted in Cross Section C-C’
in Section 3. As a result, the differences between the shallow and intermediate aquifers become
less distinct upgradient of the facility. Although addressed as separate hydrostratigraphic units in
the RI, the shallow and intermediate aquifers upgradient of the facility are hydraulically
interconnected and are not separated by an aquitard. This hydraulic interconnection may result
in groundwater movement between the aquifers, depending on the relative head differences.
Based on the hydraulic interconnection, the shallow and intermediate aquifers were considered

as one hydrostratigraphic unit for this evaluation of background groundwater conditions.

A comparison of groundwater levels in the background monitoring wells with those measured at
monitoring wells located at and near the facility indicates that the shallow, intermediate and deep
aquifers upgradient of the facility are hydraulically continuous with the water-bearing zones
underlying and downgradient of the facility. This continuity 1s illustrated on Figures 6A-2 and
6A-3 by the pair of hydrographs for two intermediate aquifer wells (CG-106-1 and CG-104-1)
located upgradient and just downgradient of the facility and two deep aquifer monitoring wells
(CG-106-D and CG-104-D) located upgradient and just downgradient of the facility. The
intermediate aquifer exhibits consistently higher hydraulic heads than the deep aquifer at both
the CG-106 and CG-104 well nests, indicating that the intermediate and deep aquifers are
distinct hydrostratigraphic units. As shown in Figure 6A-2, the groundwater level fluctuations
are similar between the intermediate aquifer wells upgradient of the facility and downgradient of
the facility indicating that the wells are screened 1n the same hydrostratigraphic unit that 1s
continuous across the facility. The groundwater level fluctuations follow the same pattern in the
deep aquifer wells upgradient of the facility and downgradient of the facility, as shown in Figure
6A-3, also indicating that the wells are screened in the same hydrostratigraphic unit that is

continuous across the facility.

Upgradient and cross-gradient of the facility, the direction of groundwater flow is consistent with
the direction downgradient of the facility and 1s generally toward the southwest, as shown in the

figures in Section 3.
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Chemistry

At least seven groundwater monitoring events have been conducted at the current background
monitoring well network since the installation of the CG-106 and CG-107 well nests in 2002.
Additional analytical data are also available for the older background wells, CG-3, CG-101-S1,
CG-101-82 and CG-111-], that have been sampled quarterly as part of the regular groundwater
monitoring program at the facility. However, only groundwater analytical data associated with
samples collected since January 2000 will be included in this evaluation as these data represent

the most current conditions in the area.

Groundwater analytical results for constituents detected in any of the background wells are
presented in Table 6A-1 and summarized in Table 6A-2. Complete analytical results are

provided in Appendix 9A.

Organic Compounds

Review of these data indicates that low concentrations of petroleum and solvent-related
compounds are present in groundwater in the background wells. These detected concentrations
are associated with releases upgradient or crossgradient of the PSC facility. Two businesses are
located upgradient of the PSC background wells: Pioneer Porcelain Enamel Manufacture
(Pioneer Enamel) at 5513 Airport Way South and Kelly-Moore Preservative Paint (Preservative
Paint) at 5410 Airport Way South. Only limited environmental investigations have been
conducted on these properties and the history of ownership of these parcels 1s not known. The

results of the environmental investigations are summarized below.

Pioneer Enamel is located upgradient of PSC’s southern-most background well, CG-107-W'T.
Only cadmium, lead, and zinc were detected in soil at concentrations exceeding soil cleanup |
levels (SECOR, 1997). No groundwater samples have been collected at the site and, as
cadmium, lead, and zinc are not particularly mobile, it is not likely that this release would impact

the groundwater in CG-107-WT.
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Preservative Paint is located upgradient of all of the PSC background wells. Toluene, xylenes,
and ethylbenzene were detected in soil samples collected during the replacement of several
USTs. A single water sample was collected from the excavation and analyzed for VOCs and
TPH-GRO. While GRO, acetone, BTEX, 2-butanone, naphthalene, and cis-1,2-dichloroethene
were detected, only benzene and TPH-GRO were detected at concentrations exceeding current
MTCA A cleanup levels. No samples were analyzed for inorganic constituents as these were not

likely to be associated with the presumed releases at the site.

There does not appear to be a correlation between concentrations of organic compounds, such as
toluene, and the concentrations of inorganic water quality constituents, such as arsenic and
manganese, used 1n this evaluation of the highest beneficial use of groundwater. Among the
background monitoring wells, groundwater samples with the highest concentrations of petroleum
and solvent compounds were detected in monitoring well CG-107-WT where concentrations of
arsenic ranged between 1.1 micrograms per liter (ug/L) and 3.9 ug/L, while the highest
concentrations of arsenic (11.5 pug/L and 15.9 pg/L) were detected at monitoring well CG-106-D

where no organic compounds were detected at concentrations exceeding 1 pg/L.

The biodegradation of organic compounds can result in changes in groundwater geochemistry as
oxygen and other electron acceptors are depleted. Such changes are often manifested in a
decrease in redox potential, which is a measure of electron activity and the general tendency of a
solution to accept or transfer electrons. Although organic compounds have been detected in the
background wells, it appears neither organic contamination nor any resultant biodegradation has
altered the geochemistry of the groundwater in the area of these wells. The total VOC
concentration detected in each sample was not significantly correlated (r'=0.14, ¢=0.05) with the

redox potential of that sample.

Consequently, the concentrations of inorganic and other water quality constituents detected in

groundwater samples from background monitoring wells do not appear to be affected by the
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presence of organic compounds. [t appears that background wells have not been impacted by
releases of inorganic compounds. As such, the concentrations of inorganic and water quality
constituents in groundwater samples collected from background monitoring wells are considered

to be representative of groundwater natural background conditions in the area of the facility.

Representative of Area Conditions

Background data from nearby sites were also reviewed to determine if the concentrations of
inorganics and water quality parameters are consistent with the concentrations detected in
background wells at other sites in the area. Water quality data for other sites in the Georgetown
area are summarized in Table 6A-3. These data were not used 1n the calculation of site-specific
background concentrations, but are provided to show that the site-specific background
concentrations are representative of conditions found at other sites in the Duwamish Valley, and

thus, can be attributed to natural background conditions.

Historically, high levels of iron and manganese have been noted in groundwater in the shallow
aquifer (Herman and Snider, 1998). Concentrations of chloride and sulfate similar to the site-
specific shallow aquifer background levels were reported for a background well MW-11, shown
in Figure 6A-4, screened in the shallow aquifer at the Northwest EnviroService facility (CH2ZM
Hill, 1999) at 1500 Airport Way South, approximately 2.5 miles north of the PSC facility. The
site-specific shallow aquifer background concentrations of iron and manganese were also in the
range of the concentrations at the South Myrtle Street Property, 1.2 miles to the south at 606
South Myrtle Street (Hart Crowser, 1998) and in upgradient well MW-9 (shown in Figure 6A-5)
at the Eastern Supply Company, two miles southwest at 7745 First Avenue South (Dalton,
Olmsted and Fugelvand, 1996). Furthermore, similar levels of specific conductivity have also
been noted in upgradient shallow aquifer well MW-1, shown in Figure 6A-6, at the Scougal
Rubber facility (Applied Geotechnology, 1992) at 6239 Corson Ave South; at upgradient Well
MW-6, shown in Figure 6A-7, at the Rainier Brewery (Parametrix, 2000) at 3100 Airport Way
South and at the Great Western Chemical facility (Hart Crowser, 1993), located approximately

0.5 miles northwest, 0.5 miles south, 1.7 miles north and 1.25 miles southwest of the PSC
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facility, respectively. The similarity of site-specific shallow aquifer background levels to those
observed in the shallow aquifer at other sites in the Duwamish Valley supports the assertion that
the shallow aquifer background concentrations for the vicinity of the facility are representative of

groundwater quality throughout the area.

Deep Aquifer

Concentrations of water quality constituents in deep aquifer wells at and downgradient of the
facility are provided as a frame of reference in Table 6-4. Specific conductivity levels similar to
those measured at the facility have also been measured in deep upgradient well MW-101c,
shown in Figure 6A-8, screened in the deep aquifer at Boeing Plant 2 (Booth and Herman, 1998)
approximately 1.25 miles southeast of the PSC facility. The similarity of site-specific deep
aquifer background levels to those observed in the deep aquifer at Boeing Plant 2 suggests that
the deep aquifer background concentrations for the site are representative of conditions

throughout the area.

Naturally elevated arsenic concentrations are found in both soil and groundwater throughout
Western Washington (San Juan, 1994; DOH, 1999). Numerous reports show arsenic
concentrations exceeding 10 ppb in public water supply systems in Western Washington (DOH,

1999). However, the source of elevated background arsenic concentrations is not yet known.
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Figure 6A-4
Location of NW Enviroservice Upgradient Well
1500 Airport Way S, Seattle

Scale in Feet

LEGEND FIGURE 3

] Piezometer
@  Monitoring well
(9.56) Measurad water level elevation
- {nferred groundwater fiow direction

-8.0— Approximate location of groundwater
glevation contour

Contour interval equals 1.0 foot

February 4, 1999 Groundwater Eievation Contours
Northwest EnviroService, Inc. Seattle WA
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Figure 6A-5
Location of Upgradient Well at Eastern Supply Company

7745 1st Avenue South, Seattle
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