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EXECUTIVE SUMMARY

The Seward Park Estates housing development currently is undergoing renovation to enhance
living conditions in 34 buildings consisting of 366 apartments on 16.5 acres in the Rainier Valley
neighborhood of Seattle. The renovation project involves new ownership of the property through
a joint venture og/ A.F. Evans Company, Inc./ and SouthEast Effective Development (SEED), a
local nonprofit corporation. The Seattle Department of Housing & Human Services and
Washington State Housing Trust Fund also provided input to the process. Part of the renovation
process included removal of heating oil underground storage tank systems at nine locations.
across the development. The tanks have not been in use for many years. During the course of
tank removal, petroleum product was discovered to have been released, to a certain extent, at all
nine locations,

Following tank removal, contaminated soil was excavated at each location based on visual
evidence./Samples then were collected to verify removal of contaminated soil to meet the Model
Toxics Control Act (MTCA) method A cleanup level for total petroleum hydrocarbons (TPH),
identified as diesel and heavier-than-diesel fractions/ Contamination was observed as a black
oily product in a shallow fill layer beneath most buildings. Soil associated with this product was
removed to the extent feasible at each tank location. /Other/contaminated soil was removed at
each of the nine tank locations until the method A cleanup level of 200 milligrams per kilogram
was achieved, except in circumstances when either buildings or buried pipes were in danger of
being undermined or other structural hazards were found. Table 1 provides a summary of
material removed from each of the nine tank locations.

It is estimated that approximately 15 percent (180 cubic yards) of contaminated soil remains in
place at the site. Of this, approximately/ 90/ percent is located under buildings where it is
protected from rainfall infiltration, which acts as a mechanism for facilitated transport.

Site work was performed during the 1996 and 1997 winter months, when precipitation was
abundant. Pipe leaks in the extensive network of water and sewer pipes throughout the housing-
complex also contributed to generally wet soil conditions. / Although ground water may have
been encountered during excavation activities, no consistent water-bearing zone was identified/
If ground water was encountered, the impact of petroleum product release at the site was
minimal. /No ground water monitoring wells were installed as part of this project/
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Table 1. Summary of remedial action performed at Seward Park Estates site.

Contaminated Soil Estimated Contaminated
Removed Soil Remaining
Tank Location Tanks Removed (cubic yards) (cubic yards)
1 55-gallon 100 20
300-gallon
1,800-gallon

T
300-gallon
.............. e 00-gatlo
s s
300-gallon
1,800-gallon o

300-gallon
1,800-gallon

5 55-gallon 12000
300-gallon
1,800-gallon
T '5'5'-@51'1'6’:'1““”“ 556 s
300-gallon -

bl

300-gallon
1,800-gallon

T A AN SRR A e e B R O I S

8 300-gallon 90
_1,800-gallo

LR

-gallon
1,800-gallon

Total
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SITE DESCRIPTION

Site Name: Seward Park Estates (renamed Lake Washington Apartments)

Street Address: 9061 Seward Park Avenue South, Seattle, Washington 98118
Mailing Address: 9061 Seward Park Avenue South, Seattle, Washington 98118
Telephone: (206) 723-0366

Township and Range: NW1/4 of SW1/4 of Section 35, T24N, R4E of Willamette Meridian

Coordinates: Latitude 47031' 19"
Longitude 1220 15" 55"
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SITE HISTORY AND LAND USE

The Seward Park Estates is a low income housing development first constructed in 1948. The
development is located at 9061 Seward Park Avenue South, Seattle, King County, Washington
(Figure 1). The site covers approximately 16.5 acres and includes 34 buildings with 366
residential apartments (Figure 2). The property currently is undergoing complete renovation
conducted by a/joint venture/consisting of A.F. Evans Company, Inc. and SouthEast Effective
Development (SEED), a local nonprofit corporation. Once renovated, the property will continue
use as a low income residential complex, to be/renamed the Lake Washington Apartments. The
property is managed by Evans Property Management, Inc., represented by:

Mike Fluke, Vice President
2000 Crow Canyon Place, Suite 130
San Ramon, CA 94583-1367
(510) 244-1600

David Herring, General Manager
9061 Seward Park Avenue South
Seattle, WA 98118
(206) 723-0366

As part of the renovation, A.F. Evans Co. and SEED contracted to remove 18 underground
storage tanks that previously had been used to store diesel heating oil (300-gallon capacity) and
PS300 heating oil (1,800-gallon capacity). The 18 tanks were positioned in pairs at each of nine
locations, adjacent to/ boiler rooms,that supplied hot water radiant heat for the entire complex.
Diesel oil was used to prime the boilers, and heavier oil was used once the systems were warmed
up. During the tank removal process, buried drums (55-gallon capacity) containing diesel and
water were found at seven of the locations. It is unknown what these drums were used for.
During the course of tank removal, evidence of soil contamination was found. This report
documents,process of removing the tanks and contaminated soil.

TOPOGRAPHY AND GEOLOGY

The east boundary of the Seward Park Estates complex is located approximately/?_OO feet west of -
Lake Washington. The site is nearly flat at an elevation of 25 feet above sea level. The surface
of Lake Washington is at 21 feet above sea level.

Geotechnical Boring Soil Types

A geotechnical study was performed by Terra Associates in June 1996 to support design of new
utility systems and additional structures (Appendix A). Five test borings were advanced to
depths ranging from/20 to 44 feet/below the existing grades (Figure 2). This information was
used to plan tank removal site conditions.
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Geotechnical test borings indicate that the near-surface site geology generally consists of ,41 fill-
peat-clay-sand sequence, as seen at four of five locations (borings B-1, B-3, B-4, and B-5).
Near-surface soil consists of/very loose/to medium dense silty sand at depths ranging from 2.5 to-
9.5 feet below grade. Very soft to soft peat underlies the fill at all boring locations except B-2,
where the fill is underlain by native sandy silt to silty fine sand to a-depth of at least 22.5 feet
(bottom of boring). Peat layer thickness was 9.5 feet at B-1, nonexistent at B-2, 19.5 feet at B-3,
13.0 feet at B-4, and 7.0 feet at B-5. Very soft to very stiff clay was found beneath the peat at
borings B-1, B-4, and B-5./Dense to very dense till-like soils consisting of silty fine to medium
grained sand with gravel was found at the bottom of all borings.

Ground water was encountered in three of the borings, at 12.5 feet in B-1, at 17.0 feet in B-2, and
at 32.0 feet in B-4. No water was encountered at borings B-3 and B-5, with total depths of 33
and 20 feet, respectively. Ground water was not associated with a consistent soil series or depth
across the site.

Excavation Soil Types

During the course of this project, nine tank excavations were performed associated with the nine
boiler room locations (Figure 2). During the course of removing underground storage tanks and
associated contamination, soil was excavated to depths of up to 15 feet. Excavations were made
near geotechnical borings/B-1, B-2, and B-4/ In general, the series of soil layers identified
during the geotechnical study was corroborated.

An imported fill material, consisting of varying amounts of clay, silt, sand, and gravel, was found
overlying native soils. This fill layer ranged in thickness from 2.5 to 6.0 feet. Beneath the fill,
native soils generally consisted of dark brown peat underlain by blue-gray clay. At some
locations, the clay layer was overlain by a tan silty peat. (Depth to the peat-clay interface ranged
from 8 to 15 feet below ground surface.

Water entered many of the excavations during the tank and soil removal process, due to
precipitation and broken water and sewer lines. Ground water also may have entered
excavations; however, relative amounts could not be determined. /A consistent water-bearing A
zone was not evident across the site at the shallow depths excavated. Some perched water may
have been encountered sporadically, but no impact to ground water is believed to have occurred
at any of the tank release locations. Dewatering was performed at various excavations, with
testing, prior to discharge to the King County sewer system. )
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PREVIOUS INVESTIGATIONS

A Phase I environmental site assessment was performed by GeoEngineer in 1995 to evaluate
potential environmental liability associated with property transfer (Appendix B). No evidence of
release of hazardous substances was identified as a result of the investigation. A geotechnical
study was performed by Terra Associates/in 1996 to support design for further construction at the
site (Appendix A). Information from both reports was used to develop plans and specifications
for removal of the underground storage tanks. Relevant information also has been used to
support the writing of this report.
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NATURE AND EXTENT OF CONTAMINATION

GENERAL RELEASE INFORMATION

The Seward Park Estates originally was developed as a residential complex in the late 1940s.
Nine boilers were installed to provide hot water to heat the 34 buildings. Tank locations are
shown on/Figure 2/with associated location numbers. Underground tanks were situated
immediately adjacent to the boiler rooms so that fuel system piping extended up from beneath
the buildings. A network of hot water pipes led from each boiler to a number of separate
buildings through concrete block chases.

The boilers were fueled by heavy oil, such as PS300 or bunker C. Diesel fuel oil was used to
initiate the heating cycle, and then the heavier oil was used as the boiler warmed up. Fifty-five
gallon drums were found at/seven locations, with some diesel fuel remaining in five of them.
Why these drums were used is unknown. It is unknown when the boilers were last used, but it
has been many years. :

Underground storage tanks were planned for removal as part of site renovation activities. During
the removal process, soil contamination due to diesel and heavier-than-diesel heating fuel
mixtures was found at all tank locations./ Most Jcontaminated soil was excavated and removed
from the site. Due to the proximity of tanks to buildings and various utilities, some
contamination at concentrations above the Washington Model Toxics Control Act (MTCA)
method A cleanup level of 200 milligrams per kilogram (mg/kg) was left in place.

Following removal of the tanks,/petroleum product was observed in the surface fill layer benedth

some buildings. This residual product appears to have originated from pipes connecting tanks to
the boilers.

GENERAL SITE CONDITIONS

Tank and contaminated soil removal activities were conducted between October 1996 and
February 1997. Field conditions were extremely wet, as precipitation (rainfall and snowfall)
during this period was heavy (11.2 and 7.1 inches in December and January, respectively).
Water entered excavations at various locations due to pre-existing wet soil conditions, flooding
beneath buildings, and broken utility lines.

At every location, tanks were situated within a couple of feet of the building and associated
boiler chimney. /The congrete building foundations were supported on wood pilings set on 12-
foot centers, driven 18 feet below grade. An additional piling was driven adjacent to each 1,800-
gallon tank on the side opposite the building. A timber was bolted to each piling parallel with
the tank. Steel cables were run from the timber, underneath the tank, and bolted to the building
foundation.
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At five locations (4, 6, 7, 8, and 9), fuel was delivered through vertical pipes directly into the
tanks; ﬁt four locations (1, 2, 3, and 5), remote fill pipes between 75 and 100 feet long were used.
Piping from the tanks to the boilers consisted of black steel from the 55-gallon drums and 1,800-
gallon tanks,/with copper tubing from the 300-gallon tanks. Tank vents were made of black
steel. All tanks were backfilled with gravelly sands that included various amounts of silt and
clay.

The Seward Park Estates project structural engineer was called to the site during excavation
activities to evaluate limitations posed by soil and building foundation characteristics pertinent to
the removal process. From a structural point of view, it was determined that soil could be
removed from between the pilings over a limited area without affecting stability of the buildings;
however, the possibility of striking the exposed pilings with equipment was determined to pose a
hazard. / Contaminated soils were excavated from beneath each building to the extent deemed
appropriate in the field, based on building integrity, safety, and accessibility/

As contaminated soil was excavated at various tank locations, burted water and sewer pipes were
encountered. These pipes consisted of carbon steel, plastic, or concrete. Pipes that had delivered
hot water from the boilers to other buildings were encased in concrete block chases. At various
times during contaminated soil removal, water-bearing pipes broke and discharged to the
excavations. Water lines leading under and into the buildings also leaked, allowing water to
collect in pools under the buildings prior to filling tank excavations as they were dug. At each
location where this occurred, the water was pumped to a holding tank and then discharged to the
King County sewer system. The discharge permit obtained for this purpose is included as
Appendix C. To comply with the permit, a water sample was characterized for fats, oils, and
grease; benzene, toluene, and ethylbenzene; and sulfide, prior to the initial discharge (Table 2).
The sample was collected based on visual evidence of significant fuel oil and sewage
contamination, which was assumed to represent a worst-case condition. Because concentrations

of the contaminants of concern were well within King County discharge requirements (Appendix

C), no other samples were collected during the course of the project. Flow discharged to the
sewer was limited to less than 75 gallons per minute, allowed only during dry weather, in
accordance with permit limitations. A total of 53,500 gallons was discharged over the course of
the project.

Table 2. Excavation water concentrations prior to discharge at Seward Park Estates

(mg/L). '
Sample No. FOG? Benzeneb Toluene Ethylbenzeneb  Soluble Sulfideb
Permit Requirement 100 0.13 LS 1.4 0.1
W1030-1 1.7 ND ~ ~ ND ND 0.006
:Fats, oils, and grease, EPA method 413.1
EPA method 602
*EPA method 376.2

mg/L  milligrams per liter
ND not detected
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All liquid was pumped from each tank prior to tank removal. / Half/0f the tanks contained pure
petroleum product and half contained a mixture of product and water (according to Coastal Tank
%eaning records). [ A total of 8,450 gallons of liquid was removed from the 18 tanks (Appendix

@.

EXTENT OF CONTAMINATION

This project was initiated as a tank removal job without prior knowledge of petroleum product
releases. /Site characterization was accomplished during the removal process as contaminated
soil was encountered. All sampling and analytical work is described in the sampling and
analysis section that follows the description of remedial actions.

[Diesel-range and heavy fuel oil-range petroleum contamination was found near and around the
tanks at all nine locations.{ With the exception of the 300-gallon tank at location 6 and the 55<
gallon drums at locations 1 and 2, the tanks appeared to be in good condition, with no visible
corrosion holes. /Most contamination at the site appeared to have originated from piping/ In &
most cases, the lateral spread of contamination was confined to within 10 feet of the tanks and no
deeper than 9 feet below grade. The least contamination was found at tank location 7, where
approximately 25 cubic yards of soil was removed. Lateral migration was greatest (greater than
25 feet from the tanks) at tank location 6. Vertical mlgratlon was greatest (greater than 15 feet
below grade) at tank location 4.
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SELECTION OF CLEANUP STANDARDS

Cleanup at the Seward Park Estates was based on Model Toxics Control Act method A cleanup
levels for diesel and heavier-than-diesel total petroleum hydrocarbon (TPH) fractions in soil (200
mg/kg)./ Cleanup to these levels was achieved at most tank locations, except for contamination
left in place adjacent to and beneath buildings or beneath limited pipe rlms/ Soil samples from
site excavations were analyzed using the WTPH-D extended method, with separate quantitation
of diesel and heavier-than-diesel range petroleum hydrocarbons. Additional preparation was
performed for selected samples based on the pressure of/peat/ which was found to introduce an
organic rich matrix interference to petroleum hydrocarbon quantitation.
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REMEDIAL ACTIONS

The tanks were removed at all nine locations in October 1996, prior to extensive excavation of
contaminated soil. Following removal of some contaminated soils at locations 3, 4, and 6, a set
of consistent conditions and physical limitations was identified: specifically, the presence of
visible petroleum product in near-surface earthfill beneath the buildings, and the tendency of
water and sewer pipes located adjacent to and within each excavation to break. Based on-these
conditions, the following excavation approach was adopted:

= Excavations were limited latcrally from the tanks by adjacent buildings. The
structures will act as a cover, or cap, to prevent facilitated transport of
contamination by water from precipitation./ Residual contamination under the
buildings will include some pure product, but litfle product mass. Residual
petroleum product is not volatile and should not affect air quality for residents
(no problems have been reported in the past).

®» Contamination was followed downward and outward away from buildings
until concentrations approached the regulatory cleanup level (although the
target level of 200 mg/kg was preferable, a higher concentration was
allowable). The excavation limit was a field decision based on the relative
concentration level, the change in concentration over distance, and the
presence of cover by pavement.

=  To prevent undermining damage to utilities, piping not associated with the
tanks was preserved by carefully clearing contaminated soil away from
contact points. /If piping failure was probable, a minimal amount of
contaminated soil was left in place below the pipe (for bridging), to preserve
pipe integrity. Some soil was left in place exceeding the 200-mg/kg TPH
target cleanup level along limited pipe runs.

/ Although some contamination was left in place, most of it was covered by either buildings or
pavement. An estimated 85 percent of contaminated soil was removed from the site, with little
residual contamination available for downward transport toward ground water. A significant
amount of peat, which is high in organic matter, occurs at the site. This will aid in retarding
vertical transport of petroleum products. Also, the clay layer that appears to exist across most of
the site will help to block downward movement.

Water accumulated in a number of excavations due to releases from broken water supply and X
sewer pipes, as well as from precipitation. It is possible that water also entered excavations from
surrounding soils; however,/no obvious saturated formations were encountered/

The geotechnical report identified water seepage during drillmg at three locations across the site.
At three boring completions, water levels were measured at 12.5, 17, and 32 feet below ground
surface. At two other locations, no ground water was encountered within the boring depths of 20
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and 33 feet, respectively. Tank excavations typically reached only 10 feet. An exception, the
excavation at tank location 4 was advanced to 15 feet; however, no water was encountered.

The peat layer encountered in four of five geotechnical borings was reported as wet or moist
(Appendix A). Peat also was encountered in all tank excavations. The moisture contents of
samples analyzed from the peat material consistently exceeded 80 percent by weight. It is
probable that some moisture was released into open pits from this formation; however, no
significant water was observed to drain from peat stockpiled following removal.

/ Based on both field observations of shallow tank excavations and interpreted results of the
deeper geotechnical borings, ground water does not appear to be contaminated at the site, and no
monitoring is recommended/
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INSTITUTIONAL CONTROLS

Soils with TPH concentrations above MTCA. method A cleanup levels have been left in place at
the site beneath buildings, as well as beneath some piping. To provide continued protection to
human health and the environment, a restrictive covenant will be placed on the deed to the .
property (Appendix D). This language will provide notification to future property owners of
remaining contamination and the potential need to address the contamination if site conditions or
property uses change.

Other/physical controls;will be enacted during the course of site development, including the
sloping of soil up to building foundations to direct rainfall runoff away from areas of residual
contamination, placement of sidewalks and pavement over some areas, connection of
downspouts to the stormwater conveyance system, and repair of water and sewer distribution
systems to minimize leakage. These are all activities to be conducted for general rehabilitation
of the housing development and have not been planned to coincide specifically with areas of
residual contamination.
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'SAMPLING AND ANALYSIS

Soil samples were collected at each tank location and analyzed according to protocols described
in Guidance for Remediation of Petroleum Contaminated Soils (Washington Department of
Ecology, 1994). Soil excavation was directed by International Fire Code Institute (IFCI)-
certified site assessors. The bulk of soil was removed based on visual evidence of
contamination, with confirmation samples collected from apparently clean soil. In some cases,
additional excavation was required, so that samples were collected from both intermediate and
final locations. Exploratory excavations were advanced to search for 55-gallon drums or to
pothole behind pipe runs in search of contaminated soil. Laboratory analysis was performed by
OnSite Environmental, Inc. in Redmond, Washington.

SAMPLING PROCEDURES

Soil samples were collected by hand from side walls and bottoms of excavations when safety
conditions allowed (i.e., excavations less than 4 feet.deep or with side walls sloped back to less
than 1:1). Otherwise, samples were collected from the backhoe bucket. In all cases, soil samples
were placed into clean stainless steel bowls using clean stainless steel spoons; the samples were
then homogenized and placed into pre-cleaned glass jars supplied by the laboratory. Samples
were stored in coolers with blue ice and transported directly to the laboratory under standard
chain-of-custody procedures.

ANALYTICAL PROCEDURES

Soil samples were analyzed for petroleum hydrocarbons using the WTPH-D extended method,
with separate quantitation of diesel and heavier-than-diesel fractions. During the course of site
characterization, numerous samples included a significant amount of peat. Additional silica-gel
and acid cleanup procedures were performed as part of sample preparation in the laboratory to
remove nonpetroleum organic ‘compounds contributed by this organic-rich peat material. A
description and explanation of the process are provided by the laboratory in Appendix E. Based
on 10 samples that were reanalyzed following acid cleanup, diesel fraction hydrocarbon
concentrations dropped an average of 10 percent, and heavier-than-diesel concentrations dropped
an average of 50 percent.

The water sample collected to comply with the temporary discharge permit was analyzed for fats,
oils, and grease according to U.S. Environmental Protection Agency (EPA) method 413.1;
benzene, toluene, and ethylbenzene were analyzed according to EPA method 602; and sulfide
was analyzed according to EPA method 376.2, all as defined by EPA in Test Methods for
Evaluating Solid Waste, SW-846, 31d edition (1986).
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FINAL SITE CONDITIONS

A total of 115 soil samples were collected at the nine tank removal locations across the site.
Samples generally were collected moving radially away from each tank until cleanup criteria
were met. Potential contamination was chased based on visual evidence or as indicated by pipe
runs. A description of removal and sampling activities at each tank location is provided below,
with a figure that depicts intermediate (when applicable) and final soil removal dimensions, with
sample locations, soil descriptions, and analytical results included. The figures are presented in
plan view. Sampling locations designated with multiple labels occur when a series of samples
were collected from different depths following over-excavation. Site photographs are provided
in Appendix F.

An/estimate/of contaminated soil left in place at each tank location was made based on visual
evidence of product or stained soil, soil layering, amount of soil removed from beneath buildings
and utilities, and the assumption that most contamination migrated along piping toward the
tanks. An estimated /180 cubic yards/of contaminated soil remaining beneath buildings and ‘)\
utilities could not be removed without possible compromise of structural integrity (in some
locations access was physically restricted). The estimates of contaminated soil volumes are
accurate to within approximately/50 percent/ Extensive sampling beneath buildings would be
required to further delineate contamination boundaries.

Tank Location 1

Three tanks were removed from location 1, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 3). In addition, approximately 100 linear feet of 2-
inch-diameter steel remote fill pipe was removed. This pipe served both large tanks at locations
1 and 2 (Figure 4). The drum was in poor condition, with signs of corrosion over most of its
exterior and holes evident across its upper portion. Both tanks were in fair condition, with very
little corrosion and no apparent holes. '

Soils at location 1 consist of topsoil to a depth of 1 foot below ground surface, underlain by silty
sand and clayey sand fill with some gravel and cobbles. The fill extends to approximately 4 feet
below ground surface, where it is underlain by dark brown peat. fA clay layer was encountered
within the 1,800-gallon tank excavation at a depth of 8§ feet below ground surface.f

Approximately 100 cubic yards of contaminated soil was removed at location 1. Analytical
results of confirmation samples indicate that remaining soil petroleum hydrocarbon
concentrations are at or below the method A cleanup level; however, based on visual evidence, it
is estimated that up to/20 cubic yards of moderately contaminated soil may remain beneath the
building next to the 1,800-gallon tank.

Approximately 3 cubic yards of contaminated soil was removed at the fill pipe stickup. A
confirmation sample collected following excavation of visibly stained soil indicated that all
contamination was removed.

wp/803/remdactn.doc 04/16/97 13 Herrera Environmental Consultants



Tank Location 2

Three tanks were removed from location 2, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 5). In addition, 2-inch-diameter steel remote fill
piping was removed, as described above for location 1. This piping served both 1,800-gallon
tanks at locations 1 and 2 (Figure 4). The drum was in poor condition, with corrosion sites on its
exterior. It was approximately half full with diesel and water. Both tanks were in fair condition,
with very little corrosion and no apparent holes.

Soils at location 2 consist ofﬁopsoiyto a depth of 1 foot below ground surface, underlain by silty

sand and clayey sand fill with some gravels and cobbles. The fill extends 3 to 5 feet below

ground surface and is underlain by dark brown peat to a depth of 10 feet. The peat overlies a
/ clay layer/of unknown thickness.

Approximately 100 cubic yards of contaminated soil was removed at location 2. Analytical
results of confirmation samples collected following initial excavation (EXC-2-4, EXC-2-7, and
EXC-2-10) indicate that soils beneath all the tanks were contaminated above the cleanup level.
Further excavation with collection and analyses of confirmation samples (EXC-2-5 and EXC-2-
13) indicated that all contaminated soil around the 1,800-gallon tank has been removed, and
approximately/5 cubic ya:ds/of low-level contaminated soil remains beneath the building in the
vicinity of the 300-gallon tank. Further removal of contaminated soil from beneath the building
was limited by lack of access space and by the building foundation pilings.

Tank Location 3

Three tanks were removed from location 3, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 6). In addition, approximately 85 linear feet of 2-
inch-diameter steel remote fill pipe was cleaned and abandoned in place (Figure 7). The drum,
which was in fair condition with no apparent holes, was approximately 90 percent full of water
and diesel. Both tanks were in fair condition with little corrosion and no apparent holes.

Soils at location 3 consist of topsoil to a depth of 1.5 feet below ground surface, underlain by
clayey sand fill with some gravel and cobbles. The fill extends 4 to 6 feet below ground surface
and is underlain by dark brown peat to a depth of 9 to 10 feet. The peat overlies a clayey sand
layer of unknown thickness. :

Approximately 90 cubic yards of contaminated soil was removed from location 3. Numerous
utility lines limited excavation to the north and west, and the building obstructed excavation to
the east. The major excavation was advanced to the buried pipes based on visual evidence of
contamination. Four exploratory pits were developed beyond the north, east, and southeast
borders of the main excavation on the opposite side of the sewer pipe and adjacent to the water
pipe (both of which broke numerous times during the removal process). Analytical results
confirm that contamination’ was not present outside the primary excavation. However, there may
be up to 10 cubic yards of low-level contaminated soil along the western side wall of the
excavation, beneath the concrete sewer pipe. Collection and analysis of additional confirmation
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samples indicate that there may be another/iO cubic yards of soil containing 500 to 700 mg/kg
hydrocarbons beneath the building and adjacent to both former tank footprints.

Approximately 30 cubic yards of contaminated soil was removed at the fill pipe stickup.
Removal of soil was complicated by the presence of numerous underground utilities, a concrete
slab, and a power pole located near the curb. Confirmation sampling at the excavation indicates
that most contamination was removed. Three samples were collected from along the fill pipe
run. Samples RFP-3-A and RFP-3-B appeared clean and were not analyzed. Sample RFP-3-1
was analyzed based on its proximity to the tank excavation. The pipe was cut off beneath the
ground surface at both ends.

Tank Location 4

Three tanks were removed from location 4, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 8). The drum was in fair condition with no
apparent holes and was full of water and diesel. Both tanks were in fair condition, with little
corrosion and no apparent holes.

Soils at location 4 consist of topsoil to a depth of 0.5 feet below ground surface underlain by
sandy silt fill with gravels. The fill extends 4 to 6 feet bélow ground surface and is underlain by
peat to a depth of 9 or 10 feet. The peat at this location contains varying amounts of silt and
sand. Although this excavation was advanced to 15 feet below ground surface/no clay layer/was
encountered.

Approximately 110 cubic yards of contaminated soils were removed from location 4. During
excavation activities, it was discovered that approximately/0.5 cubic yards of black viscous
petroleum had collected on top of the fill within the crawl space beneath the boiler room,
immediately north of the 1,800-gallon tank (see Appendix F, photo 4-3). The north side wall of
the excavation was sloped back, allowing the product to drain into the excavation, where it was
excavated along with other contaminated soils. / A concrete sewer pipe obstructed excavation to
the west and south, a water supply pipe limited excavation to the east, and the building prevented
further excavation to the north. Deep excavation also was limited due to concerns for structural
stability of the building,.

Confirmation sample results from the initial excavations around both tanks indicate that
contaminated soils remained. The 1,800-gallon tank pit was advanced to 15 feet in depth until
side wall stability as well as the building and piping were determined to be at risk. Hydrocarbon
concentrations at EXC-4-15 through EXC-4-20 indicate that the lateral limits of contamination
were excavated within a few feet of the tank footprint.. Most of the remaining contamination was
located near or beneath the building. The highest concentrations were associated with heavy oil
hydrocarbons, which typically are the least mobile and the least toxic. It is estimated that an
additional/50 cubic yards of fnoderately contaminated soils/may remain beneath the building and
at the bottom of both the 1,800-gallon tank and the 300-gallon tank excavations/
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Tank Location 5

Three tanks were removed from location 5, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 9). In addition, approximately 100 linear feet of 2-
inch-diameter steel remote fill pipe was cleaned and abandoned in place (Figure 10). The drum
was in fair condition with no apparent holes and was half full of water and diesel. Both tanks
were in fair condition with little corrosion and no apparent holes.

Soils at location 5 consist of topsoil to a depth of 0.5 feet below ground surface, underlain by
silty sand fill with gravels. The fill extends 3 to 4 feet below ground surface and is underlain by
peat to a depth of at least 8 feet. The peat also was found to contain varying amounts of silt. The
clay layer identified in other excavations was not encountered at this location.

Approximately 120 cubic yards of contaminated soils were removed from location 5. Excavation
of soils near the 300-gallon tank and the 55-gallon drum took place in stages, as visibly stained
soil was removed and overexcavations were tested. Initial excavations below the tank to 7 feet
(characterized by samples EXC-5-6 through EXC-5-9) and beneath the drum to 4 feet (samples
EXC-5-10 and EXC-5-13) were deepened to 8 and then 9 feet across the entire area. At the large
tank, samples collected at 8 feet below ground surface indicated heavy oil slightly above the
cleanup level. Based on the low concentrations of diesel hydrocarbons and relatively low
concentrations of less mobile and less toxic heavy oil found at 8 feet beneath both tanks, an
additional 1 foot of soil was excavated across the entire area, Additional confirmation samples
were not collected. / It is estimated that an additional 20 cubic yards of contaminated soils with
concentrations below 500 mg/kg remain adjacent to the 1,800-gallon tank beneath the building,
and an additional 5 cubic yards exist near the drum location beneath the building/

No soil was removed from the fill pipe run. Heavy oil hydrocarbons were identified at 300
mg/kg directly below the pipe stickup (sample FP-1), but the contaminated soil was left in place
because of the relatively low concentration, the expected limited distribution, and limited access
posed by the adjacent building and fence (heavy machinery could not be used). Soil surrounding
the fill pipe was extremely hard, as if the oil had caused some cementation. The pipe was
cleaned and plugged at both ends with low-density, closed-cell, petroleum-resistant polyurethane
foam. ‘

Tank Location 6

Three tanks were removed from location 6, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 11). The drum was in fair condition with no
apparent holes and contained a small amount of water and diesel. The 300-gallon tank was
found to have pitting, pin-holes, and a few 1/4-inch-sized holes. No liquid was found in the tank.
The 1,800-gallon tank was in fair condition with no observable holes. -

Soils at location 6 consist of topsoil to a depth of 0.5 feet below ground surface, underlain by
silty sand fill with gravels. An interbedded layer consisting of wood debris also was encountered
below the building and around the tanks. The fill extends 3 to 4 feet below ground surface and is
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underlain by peat and silty peat to a depth of at least 8 feet. The peat is underlain by clay at an
approximate depth of 10 feet below ground surface.

Approximatel)/ 330 cubic yards of contaminated soil was removed from location 6. / Following
removal of stained soils, sampling and analysis indicated that contamination extended beneath
the building to the north, following the pipe chasé to the west and the 12-inch sewer pipe south
of the tanks. The excavation was widened to further remove contaminated soils to the south and
northeast. The main excavation was completed into the clay layer over most of the area indicated
in Figure 11 within the intermediate excavation limits. All samples collected from the bottom
clay layer had TPH concentrations below the method A cleanup level. Final sampling confirmed
that soils west of the steam pipe chase are clean down to the clay; however, approximately 10
cubic yards of petroleum-contaminated soils with concentrations between 200 and 500 mg/kg
remain beneath the pipe chase and the 12-inch sewer pipe. It is estimated that an additional 40
cubic yards of petroleum-contaminated soﬂs with concentrations above the cleanup level remain
beneath the building.

Tank Location 7

Three tanks were removed from location 7, including a 55-gallon drum, a 300-gallon diesel tank,
and a 1,800-gallon heavy fuel oil tank (Figure 12). All three tanks were in fair condition, with
minor corrosion and no observable holes. /l'he drum was half full of water and diesel/

The soils at location 7 consist of topsoil to a depth of 1 foot below ground surface, underlain by
silty sand fill with gravels. The fill extends 3 to 4 feet below ground surface and is underlain by
peat and silty peat to a depth of approximately 10 feet. The peat is underlain by clay at an
approximate depth of 10 feet.

Approximately 25 cubic yards of contaminated soil was removed from location 7. Following
tank removal, a small amount of visibly stained soil was excavated. Soil samples collected from
the side walls and bottoms of the tank excavations contained petroleum hydrocarbons below the
cleanup level. No evidence of contamination in the fill layer beneath the building was observed.

Tank Location 8

Two underground storage tanks were removed from location 8, including a 300-gallon diesel
tank and a 1,800-gallon heavy fiiel oil tank (Figure 13). No 55-gallon drum was found during
exploratory excavations. Both tanks were in fair condition with no observable holes.

Soils at location 8 consist of topsml to a depth of 0.5 feet below ground surface, underlain by
silty sand fill with gravels. The fill extends 4.5 to 6 feet below ground surface and is underlain by
peat and silty peat. The peat extends below the 10-foot excavation depth. The clay layer
identified in other excavations was not encountered at this location.

Approximately 90 cubic yards of‘ contaminated soil was removed from location 8.
Contamination slightly above the cleanup level was found in the sample collected from the
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bottom of the excavation at a depth 7 feet below ground surface (sample EXC-8-1). Additional
soil was excavated to a depth of 10 feet. Soil samples then collected from the side walls and -
bottom of the excavation indicated very low diesel concentrations and heavy oil just below the
method A’ cleanup level. ;Sampling indicates that no contamination above the cleanup level
remains in shallow soil beneath the building adjacent to either tank/

Tank Location 9

Two underground storage tanks were removed from location 9, including a 300-gallon diesel
tank and a 1,800-gallon heavy fuel oil tank (Figure 14). No 55-gallon drum was found during
exploratory excavations. The two tanks were in fair condition, with no observable holes.

Soils at location 9 consist of topsoil to a depth of 0.5 feet below ground surface, underlain by
silty sand fill with gravels. The fill extends 4 to 6 feet below ground surface and is underlain by
peat and silty peat. The peat extends past the bottom of the 10-foot-deep excavation. The clay
layer identified in other excavations was not encountered at this location.

Approximately 70 cubic yards of contaminated soil was removed from location 9. Soil samples
collected from the side walls and bottom of the excavation indicate that side wall soils beneath
the building and soils between the former tank locations contained petroleum hydrocarbons
above the method A cleanup level./In addition, a limited area had visible product at a depth of
approximately 3 feet below ground surface near the northeast corner of the building. Further
excavation removed the contaminated soil near the building corner and between the former tank
locations. Subsequent confirmatory sampling and analysis indicated that soil in these areas
contained less than the 200 mg/kg criterion for diesel and heavy-oil petroleum hydrocarbons.
However, it is estimated that up to/10 cubic yards of soil with 500 mg/kg or more may remain
beneath the building, adjacent to the 1,800-gallon tank footprint/

CONTAMINATED SOIL MANAGEMENT

Soil removed from each excavation was stockpiled either on asphalt or on a plastic liner with
straw bails to contain runoff and prevent sediment transport. Soil was covered with plastic
sheeting for protection from rainfail. Stockpiles generally were sampled from three to five
locations prior to transport offsite (Table 3). The stockpile at location 1 was removed after only
10 cubic yards of soil had accumulated, so only one characterization sample was collected.
Concentrations above the MTCA method A cleanup level were found in 25 of 29 samples
collected from stockpiles at all tank locations. All excavated soil was considered contaminated ¥
and removed from the site.
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Table 3. Soil stockpile hydrocarbon analytical results for Seward Park Estates (mg/kg).

Tank Location Diesel Range Heavy Oil Range
Stock-1-1 290 59
Stock-2-1 (10/22/96) 620 110
Stock-2-1 (11/18/96) 140 300
Stock-2-2 230 820 .
Stock-2-3 180 340
Stock-3-1 220 130
Stock-3-2 350 260
Stock-3-3 170 85
Stock-4-1 4,700 4,600
Stock-4-2 1,100 770
Stock-4-3 3,700 4,800
Stock-4-4 2,400 2,100
Stock-5-1 370 110
Stock-5-2 820 200
Stock-5-3 48 100
Stock-6-1 4,500 4,300
Stock-6-2 2,100 2,400
Stock-6-3 6,800 4,300
Stock-7-1 98 75
Stock-7-2 55 ND
Stock-7-3 310 120
Stock-8-1 2,600 150
Stock-8-2 1,100 290
Stock-8-3 880 720
Stock-9-1 660 270
Stock-9-2 500 140
Stock-9-3 800 760
Stock-9-4 400 380
Stock-9-5 300 390

mg/kg milligrams per kilogram
ND  not detected

CONTAMINATED MATERIAL DISPOSAL

Tanks and Piping

Tanks and piping removed from the site were transported to Coastal Tank Cleaning, Inc. located
in Seattle, Washington. Each tank was stripped and rinsed with soapy water prior to inerting.
All tanks were inspected by a certified marine chemist and disposed of as scrap. Tank strip and

rinse records are provided in Appendix H.
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Seil

Approximately 1,050 cubic yards of contaminated soil was removed from excavations at nine
tank locations across the Seward Park Estates site. All soil was transported to the Taneum ¢
Recovery Corp. petroleum contaminated soil remediation and recycling facility in Ellensburg, .
Washington. Forty-seven truck and trailer loads containing 1,600 tons of soil were delivered
between October 29, 1996 and February 24, 1997. All soil was thermally desorbed and recycled
for other uses. The load ticket record is provided in Appendix I.
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CONCLUSION AND RECOMMENDATION

During the course of removal of 18 heating oil underground storage tanks plus seven associated
55-gallon drums, over 1,000 cubic yards of fuel oil contaminated soil was excavated and
transported offsite to an approved facility. It is estimated that approximately 180 cubic yards of
contaminated soil remains onsite, primarily beneath buildings, pavement, and pipe runs. Three
remote fill pipes of between 75 to 100 feet in length also remain in place, following cleaning and
either burial or plugging of each end. Tank excavations reached up to 10 feet deep at all
locations except one, which extended 15 feet below grade.

Based on borehole descriptions provided by a geotechnical investigation and field observations
made during tank removal, no consistent water-bearing zone was encountered and significant
ground water did not appear to be affected by the relatively shallow distribution of fuel oil
contamination. No monitoring wells are considered necessary at this site.

The majority of contamination has been removed from the property. Contamination that remains
is almost entirely covered by buildings or pavement, which will block most contact with
infiltrating precipitation. It is recommended that Ecology consider no further action at this site.
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Figure 6.

Tank location 3 sampling locations and TPH results.
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RFP-3-3 3 Gravelly silty clayey sand ND ND
RFP-3-4 3 Gravelly silty clayey sand ND ND
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RFP-3-6 4 Silty peat 64" ND*
RFP-3-A 2 Gravelly sands not analyzed
RFP-3-B 2 Gravelly sands not analyzed

Figure 7.

Fill pipe sampling locations and TPH results for tank location 3.
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Sample Depth Soil Diesel Range Heavy Qil Range
Number (feet) Descripticn {mg/kg) (mg/kg)
EXC-4-1 10 Peat w/clay and sand 110 790
EXC-4-2 6 Sandy silt w/peat 2,000 2,600
EXC-4-3 8 Peat w/silt and sand 1,100 1,400
EXC-4-4 8 Peat 44 280
EXC-4-5 8 Sandy silt w/peat 190 890
EXC-4-6 6 Sandy silt w/peat 120 350
EXC-4-7 4 Sandy silt w/peat ND 67
EXC-4-8 4 Sandy silt w/peat 4,700 290
EXC-4-10 7 Peat w/silt : 120 700
EXC-4-11 15 Peat 660 1,300
EXC-4-12 8 Sandy silt w/peat 54 700
EXC-4-13 6 Sandy silt w/peat 31 130
EXC-4-14 7 Peat 110 1,300
EXC-4-15 5 Gravelly sandy silt/clay ND ND
EXC-4-16 10 Silty peat ND® ND?
EXC-4-17 5 Gravelly sandy silt/clay ND ND
EXC-4-18 13 Silty peat ND? ND?
EXC-4-19 8 Silty sand ND ND
EXC-4-20 135 Silty peat ND* ND?

Figure 8. Tank location 4 sampling locations and TPH results.
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HERRERA 10 ® Sampling location
Gas  Scaler 1"=10'
Sample Depth Soil Diesel Range Heavy Qil-Range
Number (feet) Description (mg/kg) (mg/kg)

EXC-5-1 9 Silty peat 39 290
EXC-5-2 8 Silty peat 55 290
EXC-5-3 8 Peat 36° 200°
EXC-5-4 2 Gravelly silty sand 490 140
EXC-5-5 8 Silty peat ND ND
EXC-5-6 7 Peat 53 420
EXC-5-7 7 Silty peat 68 490
EXC-5-8 7 duplicate of EXC-5-7 49 470
EXC-5-9 7 Peat 86 720
EXC-5-10 4 Silty peat 27 240
EXC-5-11 3 Gravelly silty sand 2,700 290
EXC-5-12 8 Peat 37? 180°
EXC-5-13 7 Silty peat 57 ° 290°
EXC-5-14 2 Gravelly silty sand ND ND
EXC-5-15 4 Silty peat 31° 130°
EXC-5-16 3 Gravelly silty sand 29 ND
EXC-5-17 4 Silty peat 16 ° 110°
EXC-5-18 8 duplicate of EXC-5-12 39° 190°

Figure 9.

Tank location 5 sampling locations and TPH results.
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RFP-5-1 35 Gravelly sandy silt ND ND
RFP-5-2 2 Silty clay ND ND
FP-1 4 Gravelly sandy silt 120 300

Figure 10. Fill pipe sampling locations and TPH results for tank location 5.




)

& .
e A

Sy N f:/fs" B (,e“' &L f’ A
A e rff.ffx o i . & <. _——
. xzx:_fff?‘,ffff‘, .«“’r/:ffffl, A i{;{;’;{’i tffh/::;f;r_« "“xf:;f ﬁz‘; - —_——

Rl /'[‘f" e . ey e
R \
i e
& y LS N &L & J o hx-"f P g Pl o i b -

’”,x%x/fﬁ Building 35 /Ly eees
;;;,;‘“ ‘ f},}';;;f ,a}‘fﬁ’}f;*‘ A "f; f”;,/ L sfxfij.f/&f{f% Iy \‘
o a"f ~f_f“ 3 & ff ~ " & P III
o A x;f-*/ e , )
fff/{;fff“_z;ﬁff’;ix ff(_x p P’ gy :'
L S ; i
LI LII I 1S Y SR 7 |

J EXC-6-4 : I

L EXC-6-8 @

| |

| EXC-6-15@ ';'

Il Exc-6-10/ ]

|| EXC-6-11/ 1

| EXC-612\ .~

- i T X 7 ?
’

|

i @

i EXC-6-5 12" PVC sewer pipe

\

EXC-6-13/
“EXC-6-14
e

TV e —

Steampipechase\ N e e ———

< N

HERRERA

ENVIRONMENTAL
CONSULTANTS Scale: 1"=10'

2" Water pipe

~~

/7

LEGEND

-------- Intermediate excavation limits
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@ Sampling location

Sample Depth Soil Diese! Range Heavy Oil Range

Number (feet) Description (mg/kg) (mg/kg)
EXC-6-1 9 Clay 170 150
EXC-6-2 6 Peat 27 130
EXC-6-3 7 Peat . 81 460
EXC-6-4 7 Gravelly sandy silt/clay 6,500 6,600 .
EXC-6-5 11 Clay ND ND
EXC-6-6 8.5 Silty peat ‘ 28 160
EXC-6-7 4 Gravelly sandy silt/clay 5,300 2,100
EXC-6-8 8 Clay ND ND
EXC-6-9 5 Silty peat 420 450
EXC-6-10 45 Gravelly sand silt/clay ND ND
EXC-6-11 5.5 Silty peat 178 ND*
EXC-6-12 5.5 duplicate of EXC-6-11 18° ND?
EXC-6-13 35 Gravelly sandy silt/clay ND ND
EXC-6-14 4.4 Silty peat ND? ND*
EXC-6-15 10 Clay ND ND

* Reported concentration following acid/silica gel cleanup of sample.

Figure 11. Tank location 6 sampling locations and TPH results.
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Sample Depth Sail Diesel Range Heavy Oil Range
Number (feet) Description (mg/kg) (mg/kg)
EXC-7-1 10 Clay w/peat 65 110
EXC-7-2 8 Silty peat 29 89
EXC-7-3 9 Silty peat ND ND
EXC-7-4 9 Silty peat ND 84
EXC-7-5 9 Silty peat ND 52
EXC-7-6 4 Fill ND 89
EXC-7-7 3 Fill 95 ND
EXC-7-8 3 Fill ND ND

Figure12.  Tank location 7 sampling locations and TPH results.
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? Reported concentration following acid/silica gel cleanup of sample.

HERRERA 10 == == = Excavation limits
N ONRUtTAnTE Scale: 1" =10' @  Sampling location
Sample Depth Soil Diesel Range Heavy Qil Range
Number {feet) Description (mg/kg) (mg/kg)
EXC-8-1 7 Peat ND? 260°
EXC-8-2 5 Peat ND ND
EXC-8-3 5 Siity sand ND ND
EXC-8-4 6 Gravelly silty sand ND ND
EXC-8-5 7 Silty peat 30 71
EXC-8-6 8.5 Silty peat ND® 190°
EXC-8-7 7 Silty peat 39 110
EXC-8-8 10 Peat 462 190®

Figure 13.  Tank location 8 sampling locations and TPH results.
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LEGEND
‘q -------- Intermediate excavation limits
HERRERA 0 19' — — — Final excavation limits
R Scale: 1" =10 [ Sampling lacation
Sample Depth Sail Diesel Range Heavy Oil Range
Number (feet) Description (mg/kg) (mg/kg)
EXC-9-1 10 Peat/silt ND* ND*®
EXC-9-2 6 Sand w/peat ND 180
EXC-9-3 6 Sand w/peat 36 ND
EXC-9-4 6 Sand w/peat 86° 270°
EXC-9-5 6 Sand w/peat 400° 280°
EXC-9-6 5 Gravelly silty sand 110° 190*
EXC-9-7 4 Gravelly silty sand 84° ND*
EXC-9-8 4 Gravelly silty sand ND ND
EXC-9-9 3 Gravelly silty sand ND ND
EXC-8-10 6 Gravelly silty sand ND ND
EXC-9-11 6 duplicate of EXC-8-10 ND ND

Figure 14.

Tank location 9 sampling locations and TPH results.
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GEOTECHNICAL REPORT

Seward Park Estates
Seattle, Washington

Project No. T-2911

Prepared for:

AF Evans Company, inc.
Alamo, California




TERRA ASSOCIATES, Inc.

Consultants in Geotechnical Engineering, Geology
and
Environmental Earth Sciences

~ August6,1996
Project No. T-2911

Mr. Art Evans

AF Evans Company, Inc.

3236 Stone Valley Road West, Suite 210
- Alamo, California 94507

Subject: Geotechnical Report
Seward Park Estates
Seattle, Washington

Dear Mr. Evans:

As requested, we have completed our geotechnical investigation at the Seward Park Estates site. - The
attached report presents our findings and provides geotechnical engineering recommendations for the .
project.

The results of our subsurface investigation show that an approximately two to nine-foot thick layer of
fill soil was placed over a peat deposit when the site was initially developed Compression of the peat
layer under the weight of the fill has resulted i in damaged sidewalks; pavements, and stairways adjacent
“to buildings. In addition, poor surface water drainage is indicated by water ponding in depressmns and
low areas that have developed across the 51te

It will be neéet%éry to support any new buildings on piles, since unacceptable levels of differential
settlements would occur using a standard spread footing foundation. To mitigate potential settlements
that may impact proposed utilities, it will be necessary o either backfill utlhty trenches with hghtweloht
materials or support utility structures on pile foundations. Our settlement analys:s shows that if soil is
used to backfill utilities placed within the peat, total settlements between four to six inches wotld be
expected over a 50 year time period.. The use of lightweight backfill matenals should reduce these =
settlements to tolerable levels. |

- Detailed engineering recommendations regardmg these issues as well as other geotechmcal desrgn
_concerns are outlmed in the attached report. . . : -

12525 Willows Road, Suite 101, Kirkland, Washington 98034 » Phone (206) 821-7777




Mr. Art Evans
August 6, 1996

We trust this information is sufficient for your current needs.
additional information, please call.

Sincerely yours,
TERRA ASSOCIATES, INC.

/N

Kevin P. Roberts, P.E.
Project Engineer

Principal Engineer . NALET
cc: Mr. Robert Kovalenko, Kovalenko Archiitects

If you have any questions or need

. Project No. T-2911
' Page No. ii
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- Geotechnical Report-
Seward Park Estates
Seattle, Washington

1.0 = PROJECT DESCRIPTION

The approximately 25 acre site is located between South Henderson Street and Rainier Avenue South i in.-.
Seattle, Washington. The approximate location of the site’ 1s shown on the Vicinity Map, Figure 1.

The pm_]ect will involve renovations to the/exlstmg 365 unit Seward Park Estates housing complex.
. Project renovations will mamly consist of improvements to’ unl:ues and pavements The project will

also include constructmg three small single-story structures near the intersection of South Fisher Place’.

. and 53rd Avenue South./'We understand that the housing complex was constructed in the mxd to late

1940s and that the existing bulldmgs are all supported on pile foundatxons/

Currently, storm and samtary sewer systems are combmed into a smg]e pipe dehvery system. . Utility
improvements will consist of constructing a new separate sanitary’ sewer system, with the.existing

. system remammg as.the site’s storm sewer. Additional catch basins will be added to improve

stormwater dramage New sewer lines will be 12 to 30-inch diameter PVC pipes placed thh thexr
mverts approximately three to nine feet below existing site grades.

Several new sanitary sewer pump stations and manholes will be constructed throughout the site. The
pump stations will consist of five to six-foot diameter pre-cast culverts placed with inverts seven to eight
feet below grades. City of Seattle Type A and Type B manholes will also be placed to facilitate
serv1cmg of the system. :

The recommendations contained in the fdll'owing secti'ons of this report are based on the above
anticipated desxgn features. If actual features vary from those listed or if changes are made, we should
be informed.in order to make any necessary modifications to our recommendatlons We should review
final design drawmgs to’ verify that our recommendanons have been properly interpreted and
mcorporated inito the project design. - :

20 SCOPE OF WORK

On June 7 and 10, 1996, we observed the drilling of fi ve test borings to depths ranging from.20 to 44

feet below exlstmg site grades. Using the information obtained from the subsurface exploration, we'

performed analyses to develop geotechnical recommendanons for project de51gn and construcuon

Page Np.' 1
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Project No. T-2911
Speciflcally, this report addresses the following:
Soil and groundwater conditions
*  Foundation support alternatives for new structures
*  Site excavations
*  Utility support
e  Backfill and structural fill recommendations

* Pavement design-and construction"-

Our report -also includes a discussion - regarding the risk of potentral settlements beneath the -

improvements and alternatives for mitigating this risk.

We previously completed a prelrmmary geotechnical evaluation at the site and presented our fmdmgs in
a report dated June 13, 1995. A detailed description of the site’ s surface condmons and prelrrmnary
conclusions regardmg potential impacts of the site’s soil and groundwater conditions to the pro_lect are

presented in the letter.

3.0 SITE CONDITIONS

3.1 Surface

LY

The project site consists of approximately 25 relatively level acres containing several ﬁﬂo-story; wood-
framed apartment buildings and parking areas. The site is bounded on the north and east by South

Henderson Street and Seward Park Avenue, respectrvely Commercial busmesses bound the site’s.
southern and western margins. The site is surrounded by a' chainlink fence South Fisher Place and

53rd Avenue South provide access into the site from Seward Park Avenue.

Varying degrees of soil settlement are evident at the site. Exposuré of foundation grade beams and the
presence of gaps between floors and the ground surface indicate up to 12-inches of settlement adjacent
to the structures has occuired at some locations. Undulations and cracking of sidewalks were observed
throughout the site. The asphalti¢ concrete (AC) pavement'comprising the site’s'access roadways. and
parking areas showed occasional longitudinal and transverse crackmg Localrzed depressrons and areas
of “alhgator” crackmg were also ‘observed in drive and parkmg areas.

: Catch basrns are located in parkmg areas and along South Frsher Place and 53rd Avenue South We. .

noted a yard drain located within a lawn area at the site’s southwest corrier.. No signifi cant ‘standing
water was noted during our site v_rsrts./ However, we understand that drainage throughout the site is

generally poor and that areas of ponded water develop throughout the site during the wet winter months. -

Page No. 2
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A more detailed description of the site’s surface conditions is presented in our report dated June 13,
1995.

3.2 Subsurface

As inteipreted from our test borings, the soil conditions at the site generally consisted of fill comprised
of very loose to medium dense silty sand with gravel and sandy silt to depths ranging from'2.5 to 9.5
feet below existing grades. Standard Penetration Test values (N values) obtained during sampling of the

/ fill indicate its relative density is very loose to medium dense/

Very soft to soft. péat underhes the fill at each test bonng location, except Boring B-2. At this locatron
(northeast corner of the site), the fill was underlain by native, sandy silt to'silty fine sand that was dense
to hard. The sandy silt was observed to the total depth of Boring B-2. The peat was found to depths_‘
ranging from 10.5 feet at the site’s southeast corner (Boring B-5) to 28. 5 feetat the northwest comer of
the site (Bonng B-3). ' : ‘

Very soft to very stiff silty clay and clayey sﬂt under]res the peat at the locations of . Bonngs B-1, B 4
and B-5. The very soft horizon, of these soils occurs within the top- two to three feet of the layer.
Laboratory results show that thesesoils exhibit low to medium plasticity charactenstlcs The silty.clay
or clayey silt is underlain to the total depths of these test borings by dense to very dense trll-hke soxls

" consisting of silty fine.to medmm-grarned sand with gravel.

The soils in the site vicinity are shown on the Generalized Geologtc Map of Seattle of Suburban Areas _
(1991 by R.W. Galster and W.T. Laprade) as consisting of “modified land, mainly fill.’ » The fill soils
encountered at the site correlate w1th the mapping of the soils in the site’s vrcrmty '

The Boring Logs in Appendix A present more detailed descriptions of the subsurface conditions-
encountered in the test borings. The locations of the test borings are shown on Figure 2.

.33 -Groundwater

Groundwater seepage was observed dunng dnlhng of the test bonngs at depths rangmg from 12.5 feet
in Bonng B-1 to 32 feet in Boring B-4. Groundwater was not encountered within Bonngs B-3 and B-5.

- Groundwater levels typically fluctuate with seasonal vanatlons in rainfall. Our subsurface Investigation.

was conducted during the drier summer months. We expect that groundwater seepage elevatrons willbe

. hrgher during the wmter months than those mdlcated on the Boring Logs.

' PageNo.3 .
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34 Seismic Considerations

The Puget Sound area falls within Seismic Zone 3 as classified by the Uniform Building Code (UBC).
Based on the soil conditions encountered and the local geology, Table 16-J of the 1994 UBC indicates a
site coefficient of 1.5 should be used in design of the project’s single-story structures.

4.0 DISCUSSION AND RECOMMENDATIONS

4.1 General

The results of our subsurface investigation show that an épproximately two to nine-foot thick layer of
fill soil was placed over a peat deposit as part of earlier development of the 'site. ‘The weight of the fill
has compressed the underlying peat causing varying amounts of settlement throughout the site.” Surface
observations verify that differential settlements ‘have 1mpacted sidewalks and paved areas, concrete
. stoops adjacent to buildings, ard have led to improper drainage of stormwater through the creatton of
depressions and low areas across the site.- - The main structures at the site are p:le supported and appear

relatively unaffected by the surrounding settlements.
‘ .

~ Under present grades, primary. settlements and- most sccondary settlements have occurred, with
- compression of the peat likely continuing- -at a gradual rate. . Our settlement analysis shows that if soil
backfill materials are used for installation of the proposed utility structures placeéd within the peat,
additional total settlements of between four and six inches would be expected at utility locations over a
50 year period. The use of lightweight backfill materials will reduce these settlements to tolerable
levels. A suitable alternative for mmgatmg settlements under utilities is to support pipes and related
structures on piles. ‘

- Test borings drilled at the eastern pcrtlon of the sife showed that the peat is. absent (Boring B-2) or
extends to a relatively shallow depth.. At these and nearby locations, it will be feasible to excavate
through the peat (if present) to competent soil and backfill the utility excavations using granular soil
fills. To provide stablhty during constructlon shonng of excavations within the site’s peat and soft
clays and silts will be required.

Surface water dramage may- be 1mproved adjacent to exlstmg structures by establxshmg surface
‘'gradients that are dlrected away" from -buildings to yard drains or catch basins. This may be
accomplished by terracmg or sloping hghtwetght fill placed along bmldmg penmeters Fill placement
on an impermeable lmer will reduce the potential for surface water infiltration and COllCCthﬂ under. the
existing stmctures It is 1mportant to realize that any gradmg at the site that mcludes placement of
ordinary soil ﬁll will induce stress changes w1thm the underlying peat. Peat is particularly susceptible
to both vertical and lateral movements when influenced by changes in external stresses.
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It will be necessary to support the proposed single-story buildings on pile foundations. Compression of
the peat layer under loads imposed by standard spread footing foundations would result in unacceptable
levels of differential settlement and damage to the structures. Alternatives for design using driven steel
pipe piles and augercast piles are presented in the following sections.

4.2 Trench Excavation

Stabilization of excavations for utility placement within inorganic soils may be achieved by sloping the
excavation walls to a safe angle. Spacé constraints, economics, or other factors may preclude the use of
open cuts at some locations. -For such conditions, using dxggmg trenchboxes or other methods of. .

temporary trench support will probably be required to-conserve space and to. provide for worker safety. .. . .

Regardless of space or economic con31derat10ns we recommend that excavatxon walls within the peat
and underlying soils be shored usmg a d1tchbox or other means of bracmg

Trench excavations must be comp]eted in accordance with local state, or federal requirements. Based
on current Occupatxonal Safety and Health Administration (OSHA) regulatxons, the loose fill and loose
sandy silt at the site would generally be classified as a Group C soil. The side slopes excavated within
the loose fill and loose -sandy “silt "should be sloped to a gradient no steeper than 1.5:1
(Honzonta] Vemcal) "“The dense to hard sandy silt observed in Boring B-2 would be categorized as a
Group A soil. Excavations into this soil may be sloped to an inclination of 0.75:1 or flatter. '

CIf re'qu_ired,‘treneh boxes niay be used to support the lowervportion of the excavation‘wall, and the upper

unsupported excavation may be sloped back. If trench boxes are used to support the sides of the
excavation, the outer walls of the box should be flush with the adjacent walls of the excavation. -
Stacking trench boxes up to two levels may. be permitted on the condition that the inner walls of the two
boxes are aligned and there are no gaps between the trench boxes.

Based on our-subsurface investigation and proposed utility elevations, groundWate'r seepage should not
have a significant impact on utility installation. Various locations at the site, particularly during the wet

. winter months, may encounter groundwater during excavation.. Flatter cut slopes or temporary bracmg

will be required where groundwater seepage persists. The contractor must be prepared to dewater the
excavations as necessary. Surface water should be prevented from entering open excavations.

In areas where the utlhty trenches cross existing roadways, the pavement removal and restoration wxdth :
should be in accordance with current Seattle Engineering Department “Street and Sidewalk Pavement
Opening and Restoratlon Rules.” '

The above 1nformatlon is provxded solely for the bénefit of the owner and other desxgn consultants and
should not be construed to imply that Terra Assoc1ates, Inc. assumes respon31b111ty for _]Db s:te safety It
is understood that JOb site safety is the sole re5p0n51b111ty of the project ¢contractor. :
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4.3 Utility Support

Our analysis indicates settlements of utility structures and backfill would occur where utility trenches
are excavated within peat and backfilled with compacted soil. This is due to the net increase in load
imposed by the soil backfill column on the underlying peat. Under these circumstances, we expect
primary settlements at individual pump station and manhole locations to be two to three inches. Primary
settlements of three to four inches should be expected at utility trench locations excavated within the
peat to depths of up to nine feet.

Secondary consolidation wouid continue at utility locations for several years following utility
placement. . Durmg secondary consolidation, additional settlements of 1 to 1.5 inches should be

- expected-at the pump station and manhole locations; with trenches.experiencing an additional settlement.. . .

of about one inch. These values represent expected settlements over a 50 year period. .

At some locations at the site, utilities may be placed at shallow 'endugh depths that peat is riot reached -
during trench excavation. At these ]ocations; we anlicipate only a small net increase in load imposed on
the underlying peat resulting from the replacement of-existing fill with sli‘ghtly heavier 'gravel bedding -
and compacted backﬁll Total settlements of up to 1. 5 inches should be expected at utility locations in
this case.

If conventional soil backfill is used and utility structures are unable to tolerate the above settlements we

recommend that manholes, pump stations, and pipes be Supported on piles. The piles may consist of
steel pipe piles or augercast piles placed as described in the Building Piles section.. Since support of the

pipe by piles is provided at point locations, it will be nee_essary to select pipe strohg enough to withstand
bending from the weight of the overlying fill column.

4.4 Trench Backfill

Ltghnve:ght Fill Opnon

As an altemanve to _supporting utllmes using piles, settlements of utilities . may be mmgated by -

backfilling trenches with a lightweight fill material. - The use of 11ghtwe1ght backfill results in reduced
weight imposed on the compressible peat. ‘With less weight on the peat than is currently imposed by the
exiSting fil] we expect settlements from utility installation to be within acceptab]e limils. '

’Propnetary foam products are avallable that are spec1fxcally desxgned for use in geotechmcal

applications. In addition, hog fuel (wood chxps) may be used as a lightweight fill material. With the use. o

of l:ghtwelght fills, it will be necessary to place geotextile subgrade reinforcing fabric such as Mirafi
500X or equivalent at the base and top of the. lightweight fill zone. : In structural areas, we recommend_~, '
placing a minimum one foot thickness of angular crushed rock cover over the ‘lightweight fill and
geotextile fabric. Sidewalk and pavement sections miay thien be placed on the crushed rock base (CRB). -

_PageNo. 6
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Soil Backfill

For backfill placement in areas where no peat is encountered, we recommend using on-site or imported
/granular soils. Some of the on-site silty sand fill may be reused as structural backfill within trenches. .
These soils contain a significant amount of fines and are moisture-sensitive. Unless their moisture
content is relatively near optimum at the time of construction, these soils will be difficult to compact
adequately as a structural fill. With this consideration, we recommend undertaking backfill operations
during the drier summer months./ The on-site peat and-clays will not be suitable for use as t'rem_:h'

backfill.

Soils observed during logging of our borings indicate above-optimum moisture contents. " Where the
soil’s moisture content is above optimum, you can consider drying by aeration or using a cement or lime’
additive to accelerate the drying process and stabilize the so:ls

If utility excavations proceed during wet weather conditions, or if they begm in dry weather condmons‘
and extend into wet weather, the owner should be prepared to import wet weather structural fill,
Material for this purpose should consist of an inorganic free- drammg granular matenal that meets the '
following gradmg requirements: C

Maximum Aggregate Size - 3 inches
Minifmum Retained on the No. 4 Sieve 25 percent -
Maximum Passing the No. 200 Sieve 5 percent*

*Based on the minus 3/4 inch fraction

Structural fill should be placed in uniform loose layers not exceeding 12 inches and compacted to.a
minimum of 95 percent of the soil’s maximum density, as determined by ASTM Test Desxgnanon D- .'
698 (Standard Proctor). The moisture content of the soil at the time of compactlon should be. within
about two percent of its optimum, as determined by this same ASTM standard.” All utility beddmg and

- backfill placement should be in accordance with American Public Works Association (APWA)/Clty of

Seattle specxficanons

= .

Regardless of the backfﬂl option chosen, we recommend beddmg pipes on a minimum six-inch thick
layer of pea gravel or 5/8 inch minus crushed rock. Where utility placement occurs within peat, we

- recommend that a minimum of one foot below pipe mvcrt be overexcavated followed by the placement,

of a subgrade remforcemem geolextile fabric on the bottom of the excavation. Angular crushed Tock
should then be placcd on the geotextile fabnc to the utility structure invert elevation. - EEEEE
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4.5 Building Piles

We recommend that building loads imposed by the proposed single-story structures be transferred to
bearing soil using a pile foundation. A structural floor should be designed for the buildings, since a
slab-on-grade floor would experience unacceptable levels of differential settlement and cracking. Two
options for pile placement and support of the buildings are presented in the folloWing sections.

‘Augercast Piles

Augercast plles can be considered for transferring building loads below the consolidating layers at the
site. Boring B-4, drilled in the area of the proposed buildings, shows suitable beanng soil consisting of

very stiff clay or very dense:silty. sand.at-a-depth: of :about:40: feet: -below exlstmg surface grades. For .

individual 14-inch diameter piles with mlmmum tip elevations at --16 feet, an allowable ‘axial load of 20
tons is avarlable for design. : ‘ :

Full axlal _capacity can be used provrded the plles are spaced at 4 minimum of three prle ‘diameters. _ -

Closer spacrng in pile groups will requrre a reduction in the. single prle capacity. Thrs reduction will
depend on the number of piles in the pile group and the spacrng used For resistance to lateral loading, a
i lateral pile capacrty of one ton can ‘be used ' :

Augercast prles are formed by the pressure m_]ectron of grout through a hollow stem auger which is

slowly retracted from the ground after advancement’ to- the  recommended tip elevatron The groit -

pressure used will compress the ‘soils within the immediate vrcrmty of the pile, thereby increasing to
some extent the pile diameter and the amount of grout requrred to construct the pile. For planmng
purposes, we suggest consrdermg a 50 percent increase in the amount of grout necessary to form the

pile.

In construction of augercast piling, a higher than normal reliance on quality workmanshlp is required for
: successfu] installations. It is extremely rmportant that the grout pressure is consistent and uniform
' dunng the mstallahon and that. retractron of the auger occurs at a slow uniform pace beneath a sufficient

‘head of grout in the pile column. The contractor -should have adequate means for verrfymg grout

pressure and estimating the volume of grout used in the constructron of the piles..

Due to the com'prcssio_n effects and the possible influence on adjacent pile constructio, the installation

sequence should be based on 2 minimum pile spacing of five pile diameters. Once the grout column has

achie\{,ed its initia] 24 hour set, pile construction m l_)etWeen these spacings can be completed.

‘ Four Inch Ptpe Piles

Steel prpe p:les may also be ‘considered for transfernng bur]dmg loads to beanng sorl We recommend
E usmg four-inch diameter steel piles if thrs optron is chosen., Pipe. piles should be galvamzed or coated to

provrde resistance to corrosion. The pipe pilés should be driven to refusal using a minimum 850 foot- -

_pound 1mpact hammer ‘Refusal is deﬁned as less than one mch of prle penetratron during 15 seconds of

"dnvmg : S o
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Four-inch diameter pipe piles driven to refusal will develop an allowable axial bearing capacity of ten
tons per pile. For resistance to lateral loading, a lateral pile capacity of 1/4 ton can be used for vertically
placed piles. Pipe piles may be battered to increase their ability to resist lateral loads.

4.6 Drainage Improvem'ents

. More favorable drainage adjacent to existing buildings may be established by placing sloping .
landscaping fill against the structures. It is extremely important that the material consist of lightweight
fill that is placed 16 a height of no more than 18 inches above exrstmg grades. Extensive placement of
‘ ordrnary landscapmg fill may mduce stress changes whrch result in vertrcal and. lateral movements of

. the. underlymg peat

We recommend using wood chips or bark to rarse grades adjacent to burldmgs 'I'he wood chrp ﬁll;
should be graded such that it slopes away from the burldmg at an angle sufficient to provrde posmve
dramage An 1rnpermeable plastrc membrane should be: placed over the wood .chips 'to prevent’
. infiltration. of stormwater and collectlon under the structures. "A layer of topsoil with appropnate

. vegetation, may “then be placed on the plastic.cover. Consrderatron should also be grven to’ mstallmg
addrtronal yard drains i m areas typ:cally exhibiting’ ‘poor dramage

4.7 Concrete Stoops -

Concrete stoops leading to some of the existing structure-’s'entryways-are exhibiting signs of settlement.
The_ stoops have rotated away from the building and settled- vertically as much as two inches. It is
proposed to add an additional layer of concrete to the top of the stoops as a measure of repair.”

. We believe that the stoops have settled with the surficial fill in response to the fill’s compression of the '
underlying peat layer, As mentioned earlier, this compression contmues at a very gradual rate. . .
Consequently, patchrng the stoops should be consrdered a temporary fix C

If desrred the stoops may be supported with respect to addmonal settlement by driving' two 1nch
' diameter steel pipe piles next to them and attaching brackets from the prle tops to'the base of the stoops.
Refusal criteria-for two-inch’ drameter plles is defined as less than one inch of pile penetratlon per 60 '
' seconds of contmuous dnvmg w1th a 90 pound pneumatrc hammer

4.8 f"Pavernent Desigu e

A surtable pavement sectron was determmed based on mformatron obtamed from our test bonngs and .

assurmng that new pavements will receive trafﬁc loads pnmanly consrstmg of passenger vehicles and
" occasional service trucks. We used the 1986 AASHTO Pavement Analysrs Program which is based on
design procedures outlined in their Guide for Desrg_n_ofPaveme_nt_Structures. ‘

A ' o Page No. 0 :
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City of Seattle restoration rules require that asphalt roadways in residential areas be restored with a
minimum thickness of three inches of Class A asphalt or to match the thickness of existing roadway.
Our analysis indicates that the pavement section should consist of two inches of AC underlain by six
inches of compacted CRB.

In rebuilding the roadway section, salvaging the existing AC and base course materials and reusing them
as a base course for the new pavement section can be considered. The AC should be crushed to a

'maximum size of 1.5 inches for this purpose. Once the existing pavement section is removed, including
* the gravel base, the exposed subgrade should be scarified for a minimum depth of 12 inches and

recompacted to a minimum of 95 percent of the soil’s maximum dry density as determined by ASTM

Test Designation D-698 (Standard Proctor).. All current C1ty of Seattle restoratron rules would apply at

the time of construction.

Soft and yleldmg areas should be overexcavated and replaced wrth suitable. structural ﬁll If excessive -

yreldmg is observed, you should consider placing a geotextile fabnc such as Mrrafi 500X or equlvalent

~ .on'the subgrade in conjunction with the structural fill. We expect that some of thé exlstmg ‘surficial fill
may be reused as compacted granular subbase material; however, its, morsture content and grain’size-

distribution should be evaluated by the geotechmcal engincer prior to use. If the. material is unsurtable
wet weather granular fill soil conforming to the gradation given in the Trench Backfill section should be

‘imported to the site for use as subbase material.

4.9 Methane Ventilation

The presence of peat near the ground surface indicates a potential for generation of méthane and/or
hydrogen sulfide gases resulting from organic decay of these materials. Existing buildings at the site are
ventitated with crawl space vents located approximately 18 inches above outside grades We
recommend that all structures at the site assocrated with confined: spaces be provxded with methane
ventilation that meets Seattle Burldmg Code requxrements '

/50  ADDITIONAL SERVICES

Terra Assocrates Inc. should revrew the final des:gn and specrﬁcatrons 'to verify that earthwork and
dramage recommendations have been properly interpreted and rmplemented in project design. - We
should also provide geotechnical services during construction in order to observe compliance W1th the
design concepts specifications, and recommendations. This will allow desrgn changes 1f subsurface
conditions drffer from those anticipated prior to the start of constructron
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6.0 LIMITATIONS

We prepared this report in accordance with generally accepted geotechnical engineering practices. This

report is the property of Terra Associates, Inc. and is intended for specific application to the Seward
Park Estates project. This report is for the exclusive use of AF Evans Company, Inc. and their
authorized representatives. No other warranty, expressed or implied, is made.

The analyses and recormmendations presented in this report are based upon data obtained.from. the
borings advanced on-site. Variations in soil conditions can occur, the nature and extent of which may

not become evident until construction.. If variations appear evident, we should reevaluate the -

recommendanons in this report pnor to proceeding with construchon
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A APPENDIX A
FIELD EXPLORATION AND LABORATORY TESTING

Seward Park Estates
Seattle, Washington

On June 7 and 10, 1996, we performed our field exploration using 2 truck-mounted hollow stem auger
drill rig. We explored subsurface soil and groundwater conditions at the site by drilling five hollow
stem duger. test borings to depths ranging from 20 to 44 feet below existing site grades The test boring -
locations are shown on Figure 2. Test -hole clevations: were: interpreted from-the -provided topographlc _
survey. The Boring Logs are presented on Fxgures A-2 through A-6. -

‘Our rcpresentattve mamtamed a log of each test hole as s it was drlled, classified the soil conditions-

encountered, and obtained reépresentative soil samples. All soil samples were. v1snally classified in -

accordance with the Unified Soil Classification System shown on Figure A-1.

Représéntativé soil samples were obtained from the test borings using sampling procedures outlined in
ASTM Test Desrgnanon D-1586. The samples were placed in jars or tubgs (ring samples) and taken to
our laboratory for further examination and testmg The moisture content of each sample was measured
and is reported on the Boring Logs :

Plasticity charactenstlcs of thc fine-grained soils were determined by coxiducting Atterberg limits tests,
The results of the Atterberg limits tests are shown on Figure A-7. Grain size analyses were performed
on four of the samples. Thé results of the grain size analyses are presented as Figures A-8 and A-9.-
Consolidation tr:sts were performed on two samples of the peat obtained from Borings B-4 and B-5.
The consolidation curves deve_]oned from the tests are given in Figures A-10 and A-1 1.
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MAJOR DIVISIONS A Ay TYPICAL DESCRIPTION
GRAVELS Clean GW 9,‘ EJ :'9 Well-graded gravels, gravel-sand mixtures, little
P Gravels ,._Cg me . or no fines.
vo . A NN : : : | - - i i
2 = S More than %%/fsﬁ;r;;\ GP Py E?c:‘rlgl %—,ﬁg:d gravels, gravel-sand mixtures, little
8 — % 50% of coarse AALLLLL i
a fraction ' is *I* k. P Silty gravels, gravelsand-silt mixtures, non-
a O %’ larger than No. Gravels GM - [f D (¢ plastic fines.
2 g'a_ 4 sieve. with fines GC :/(;}/ /{ Clayey gravels, gravel-sandclay. mixtures, plastic |’
_é < 8 /%% ﬁ fines.
a N SANDS Clean SW Well-graded sands, gravelly sands, little or
W O Sands no fines,
W © = More than (Iess than H P
= ; { Poorly-graded sands or gravelly sands, little
& =g 50% of coarse | 2% fines) SP or no fines.
(@] Lo fraction is .
© § smaller than . |. . .SM. Silty: sands, 'sand-silt mixtures, nor-plastic fines,
No. 4 sieve. w_?har;_ds : O
ith fines 1 - SC Clayey sands, sand—clay mixtures, -plastic fines.
. ) ' Inorganic silts and very finé sands, rock flour, siity or
« % SILTS AND CLAYS ML _ claygy fine sands or cl:-lyayey sitts with slight plasugty
e -g % ) . CL 7 ’ Inorganic clays of low to medlum plastlc:ty, gravelly
0 ‘gv’ Liquid limit is less than. 50% - 7 clays, sandy clays, silty clays lean clays
[a) =) + ITTFTT
% §S OL :::::::::1‘:111: 'Organlc silts and organic. clays of low plasticity.
e I . TR i A l|I i, i )
< o - ‘ — ] : :
% ;‘Sg S”‘TS AND C_LAYS MH Lnaor:g;ncl)cr ;il;g,srgig?c;g:?ic?r diatomaceous fine
k] . . L
Lé" g.& . Liquid Timit is greater-than 50% CH / Inorganic clays of high plasticity, fat clays. .
LT- ¢=U - T
: = MRl Organic clays of medium to high plasticity,
@ OH [k organic silts.
HIGHLY ORGANIC SOILS 'PT ::::::::: Peat _and ‘other high!y organicl soils.
. DEFINITION OF TERMS AND SYMBOLS
: : Standard Penetration - "
g Density Resistance in Blows/Foot I gpo%lﬂ'sslgap?_@adgﬁﬁ SPLIT )
o ) ‘ 2.4" INSIDE DIAMETER RING SAMPLER
© yery loose ber I & sgiey tust SAMPLER
° Medium dense 1030 P .SAMPLER PUSHED’
a Dense 305-_’%0 %  SAMPLE NOT RECOVERED
= Very dense > 7  WATER LEVEL (DATE)
: []  WATER OBSERVATION STANDPIPE
Standard Penetraticn C TORVANE: READINGS, tsf )
5. .Cons.istenc_y Resistance in_Blows/Foot q, PENETROMETER READING, . tsf
g Very soft 0-2 W . MOISTURE, percent of.dry weight _
5 Soft . 2-4 pcf DRY DENSITY, pounds per | cubic foot ¢
. f\sﬂtef?um stiff é’igs LL 'LIQUID LIMIT, percent :
Z Vt;ry Stiff “16-32 Pl  PLASTIC INDEX-
Hard -~ >32 N  STANDARD PENETRATION blows per foot .
A SOIL CLASSIFI,CATION _SYSTEM .
TERRA SEWARD PARK ESTATES
ASSOCIATES SEAT:TLE,. WASHINGTON

Proj. No. T-2911

Date 7/96 Figure A1




Boring No. B-1
Logged by: DKW

Date: 6/7/96 Approximate Elev. 22
(0]
Graph/ Relati o (N) Water
. elative Depth | £ Bl C
ipti . ows ontent
USCS Soil Description Density ) |3 foot/ %)
{ (3.5 inches asphaltic concrete) L ;
14 inclhes bI'OV\IIr} 13::1;){ s%n_d vwaith) B
1 angular gravel (1.5 to 3 inches ;
| (FICL) Loose L I 6 35.4
1 Blue-grey gravelly silty sand, i
{ moist to damp. (FILL) — 5 I q 24.2
: | Grey gravelly silty sand with Very Loose |
Bt CLAY, moist. (FILL) I 3 198.6
A ArAAAal Dark brown PEAT, wet. Very Soft S
AAARAAAN 2 = 10 Il: 1
Rk AR Losi sample, use spt retrieve for 5
ha An Peat. L
Y
AN AA L 2 387.0
W nanaA Brown PEAT, wet. wWyselh, ¢ I
AANAAAA
Fnau\ann . A »ft =15
ANA rown PEAT. Very So B ]
FRA AA Annhnn - I_I_ i
Grey clayey SILT to silty CLAY, Very Soft W
ML % damp to wet. -
cL /) — 20
T Blue/grey silty fine SAND with L :
§: 1 Blue/grey silty fine wi oose -
| trace organics, wet. - I S 23.5
| — 29
| Grey silty fine to medium SAND ; i
with trace organics, wet. Msclum Elenie i I 13 23.3
. Grey slightly silty to clean SAND -_ 30
{ with occasional gravel, wet Medium Dense |
[ Grey gravelly silty SAND, moist. (TILL) Very Dense  + 1| s2 19.5

Boring terminated at 33.5 feet.

Backfill with drill spoil.

Upper seal: 1 bag bentonite chips at 4 feet and 2.5 bags concrete/pea gravel 4 feet to surface.
Water level at end of drilling measured at 20.5 feet.

Groundwater encountered at 12.5 feet:

*Water level after pull out at 2.5 feet below surface.

Suspect high due to hole caving.

BORING LOG -
TERRA SEWARD PARK ESTATES

: SEATTLE, WASHINGTON
ASSOCIATES

Geotechnical Consultants

Proj. No. T-2911 | Date 7/96 | Figure A
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Boring No. B-2
Logged by: DKW
Date: 6/7/96 Approximate Elev. 24
3| N | wat
Graph/ R . Q ater
, - elative Depth | £ Content -
UScs Soil Description : Blows/| Conten
» p Density (ft.) 8 foot (%)
g 2 inches asphaltic concrete. ’
2.5 inches crushed rock base.
ThGrey gravelly silty sand, wet. (FILL) /]
Grey clayey fine sandy silt wet. Loose - —
ML} (FILL) B g
Grey silty sand, wet. (FILL) Loose 1.
111 Brown fine sandy SILT; moists “‘Dénse - e — . .
’ : . 49 14.6‘
(ML} o . - -
Brown fine sandy SILT with . Very Dense | 94/11" | 14.9
occasional gravel, moist. L ’ .
4§ Brown fine sandy SILT grades — 10 _
4 to silty sand with accasional - Very Dense . 70 16.8
i gravel, moist. o £ | )
Brown to tan fine sandy SILT, . Hard L I 50/5" 16.8
moist. .
ML — 15
11 _ i Y | Bos4" 16.8
7] Blue grey fine sandy SILT, moist, Hard r
[Me] -
' . _ — 20 -
Blue/grey silty fine SAND, moist.| - VeryDense - _ _
r T |150/5.5" -12.7
B-oring terminated at 22.5 feet.. '
Groundwater at 17 feet.:
SR 'BORING LOG .
. TERRA | SEWARD PARK .ESTATES
' ~ ' SEATTLE,  WASHINGTON
ASSOCIATES ' S ‘
Geotechnical Consultants .. - ]
orechnica A Proj. No. 72911 |. Date 7/96 | Figure A-3
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Boring No. B-3

TERRA

ASSOCIATES

Geotechnical Consultants

SEWARD PARK ESTATES

SEA'ITLE WASHINGTON '

Logged by: DKW
Date: 6/10/96 ApprOXImate Elev. 26
3| Ny | wat
Graph/ Relati Q ater
elative Depth | £ g Content
USCS Soil Description o ows/
p Density (ft.) cg foot (%)
Brown gravelly silty sand. (FILL) B 5.2
Lost ting. Redrive SPT. . o
Blue/grey silty sand with gravel, | Medium Dense - H i3
moist. (FILL) - 5
Blue/grey silty sand with gravel, wet. |  Medium Dense | I 22 10.8
- Biue/grey gravelly sandy silt” ] ' C ¥ '
with ¢ & .yngmlst y(FILL g Medium Dense I 16 .| 109
- 10 ' ;
AAAAASS Brown PEAT. Very Soft C : I 2 . 401.9
[n AANAAN : ‘ - )
ARAAAAN L Soft L
AARAAA Y Brown PEAT, wet: ) e
WAAAAAAN | : ..
ANARAAN Soft B 15 I 2. $ 4265
WAAAAARN B .
) nﬂnann.\nnn ) i . I 1‘ .
n .o
A h,‘. a| Brown PEAT, wet. Very Soft - 369.1
NARAAAAN: 20 - .
AAAAAAN ' -
panAanaA Brown PEAT with trace clay, wet. Very Soft L )
ANARAAA n
PAAAANA N L H 2
AnAhﬁAAnAn'\Anﬂﬂ -_-_ 25
N fa iy Brown PEAT with some SAND, Very Soft L
N wet. - T 7 | 214
Grey silty SAND with clay and Loose - ;
“gravel, wet, : —30
1 -Grey sandy STCT with gravel to o :
| gravelly silty SAND, moist. (Till) Very Dense — |. 50/2": 5.1
. Boring terminated at 33 feet. ’ '
. Seal with 3 bags bentonite chips and 1 bag pea gravel at top. -
Backfill with soil"drill spoil.
Water table/seepage not observed at termination.
BORING LOG

.

PI‘O_] ‘No. T-2911

Dat.e 7/96

. hgure A-4




Logged by: DKW
Date: 6/10/96

Boring No. B-4

Approximate Elev. 24

o
Graph/ Relati o (N) Water
elative Depth | € |g
- .y A ows/| Content
uscs Soil Description Density ) |5 foot/ %)
{ Grey silty sand with gravel. (FLL) 5
i - 9 128.9
AAAAAAA| Brown PEAT, wet. Medium Stiff = I
RAAAAAAN : - 5
tr“n",,".",.",.‘,.“,. Brown PEAT and WOOD, wet. Soft - I} 2 | -2s80
ANAAAANAL. ' B —f. B
N “ A Brown PEAT, wet. Very Soft . |© . I - 634.5 -
A PThan s : o :
A AR A P— ' o ’ .
annanaa| Brown PEAT scme SAND, wet. Veryson [ 10 T 1 | 3404
panaanny . C = . S
Hnﬂhﬂhﬁﬂﬁﬁhﬁnﬂn Brown'PE}.\T, wet, sand in shoe Very Soft : | I 1 - ‘430.5 ,
ANAAAANR — 15 s -
,rA ALA (l — . - L - 1 y 6. v
/ACL /) Grey sity CLAY, wet.. Very Soft 1 e ,
Blue grey elastlc SILT with fine Stiff i . __l_ 11 . 34.9
SAND. S o — CUE
: 20
/ “Tan silty CLAY, moist. o - .. - L
'/ / qu=1.0to1.25tsf . stiff - 11| 14 48.0
Brown to blue grey silty CLAY, Medium Stitf - : ‘
moist. ™ - ' 8 45.0
4 i L .
—30
S L ox |
. F, Grey silty CU_\IY, méi;'t. : Medium Stiff [ I 7 30.8
Grey silty CLAY with fine sand Very Stiff [ - , L
lenses. qu=_1.5tsf : B . I 28 38.8
. 40
Grey silty SAND with clay, wet. P B .
(Tikike) - - . VeryDense - | [ | g2 15.5

Bonng termmated at 44 feet.

Water level at 32 feet at ten'nlri'a.tlon Hole caved at puII out..
Backfill hole with 3 bags benton:te chlps and 1. bag pea gravel and replace sod

- 'TERRA

"ASSOCIATES .

Geotechnical Consultants

- BORING LOG. .
'SEWARD. PARK ESTATES
' SEATI’LE WASH!NGTON

Date 7/96 | Figure A5
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Boring No. B-5

TERRA .

- ASSOCIATES|

* Geotechnical Consiltants

Logged by: DKW
Date: 6/10/96 Approximate Elev. 24
3 (N) | Wat
Graph/ Relati Qa ater
elative Depth | £ Cont
Uscs Soil Description : Blows/| Content
Density (L) |13 | toot (%)
Grey silty sand with gravel, B
wet, peat in shoe. (FILL) Loose -
N i :|: . 4 21.0
ALY -
ARAAAAN|
AanAAAANY - g
A hnARNd Brown PEAT, wet. Very Soft * | :I: 1| 4087
A NAA
nﬂAAAﬂﬂ - . L
ANAAAAAN . R . y ’
sanAaAanAad Brown PEAT with wood chips, Very Soft - - :I: 1 .315.0
AAAAaAAa| Wel ' . -, L. - C :
AAAAAARA Lt .
ANANAAR — 10 o
‘ T _ L : I 19 31.9
‘| Blue/grey elastic clayey SILT, Very Stiff ’
Brown silty fine to medium Dense B :I: | 41 13.9
SAND, moist, . - o
— 15
Brown gravelly silty SAND, moist. Very Dense - :|: 51 11.5
On cobbles rock; chips in shoe. Very Dense i —T— { 50/2"
Boring terminated at 20 féet. .
Dry hole.’ .
Patch and bentonite chips pea gravel.
BORING LOG

SEWARD PARK ESTATES

- SEATTLE, WASHINGTON

. Proj. No. -T-2911.

" Date 7/96

ﬁgure AG -
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Geoenvironmental and
Geologic Services
A.F. Evans Company
3236 Stone Valley Road West, Suite 210
Alamo, California 94507
- Attention: Mr. Arthur Evans
We are submitting ten copies of our Phase I Environmental Site Assessment for the Seward
l Park Estates property located at 9061 Seward Park Avenue South in Seattle, Washington. Our
; services were authorized by Mr. Arthur Evans on March 10, 1995.
Please contact us if you require additional information or an interpretation of the
J . information presented in this report.
1 Yours very truly,
\ GeoEngineers, Inc,
j W
Robert G. Breynaert
) Associate
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Document 1D: 4251001.R
File No. 4251-001-R52
. l GeoEngineers, Inc. : _
8410 154th Avenue N.E. -
J Redmond, WA 98052
B Telephone (206) 861-6000
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PHASE | ENVIRONMENTAL SITE ASSESSMENT
SEWARD PARK ESTATES
. 9061 SEWARD PARK AVENUE SOQOUTH
SEATTLE, WASHINGTON
FOR
A.F. EVANS COMPANY, INC.

1.0 INTRODUCTION
This report summarizes the results of our Phase 1 ESA (environmental site assessment) of
the Seward -Park- Estates. property; located. at 9061 Seward -Park Avenue South, in Seattle,
Washington. The subject property presently contains 34 buildings containing 364 apartments,
driveways and parking areas. The general location of the site is shown in the Vicinity Map,
Figure 1.

1.1 PURPOSE

The purpose of this Phase I ESA is to identify the presence or likely presence of hazardous
substances, including petroleum products, that may have resulted or could result in a release of
hazardous substances into site structures or into the site surface or subsurface. The specific scope
of services completed for the Phase Y ESA is described in section 1.3.

1.2 INVOLVED PARTIES

GeoEngineers, Inc.’s services were performed for A.F. Evans Company Inc., who we
understand i§/r:onsidering purchase of the subject property. Our services were performed in
accordance with the scope of services present in our Confirming Agreement, Phase I
Environmental Site Assessment, Seward Park Estates, dated March 1, 1995.

1.3 SCOPE OF SERVICES
~ Our scope of services is in general accordance with the following:
*~ Phase I ESA scope identified in ASTM (American Society for Testing and Materials)

Standard E 1527-94, Standard Practice for Phase I ESAs.
. Bank of America Scope of Work and Report Outline for Phase 1 ESAs performed by

consultants on behalf of credit taker. i

- Our scope of services also included examining building plans to evaluate the potential
number, size and Iocations of heating 0il USTs (underground storage tanks) present beneath the
site and a survey to evaluate the presence of ACMs (asbestos containing materials) in the

apartment buildings. Our specific scope of services completed for this Phase I ESA is as follows:

GeoEngineers 1 File No. 4251-001-R52/032095
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1. Review readily available geotechnical reports, environmental reports or other relevant
documents pertaining to environmental conditions at the subject site.

2. Review federal, state and local environmental databases for listings of known or suspected
environmental pfoblems at the subject site or nearby properties. The specific databases and
minimum search distances we reviewed were as follows:

EPA (U.S, Environmental Protection Agency) Lists Minimum Search Distance
NPL (National Priorities List) ' 1 mile
CERCLIS (Comprehensive Environmental Response,

Compensation and Liability Information System) 0.5 mile
RCRA (Resource Conservation and Recovery Act) List

TSD (treatment, storage and disposal) Facilities 1 mile
RCRA List, Generators and Transporters Site and Adjoining Properties
ERNS (Emergency Response Notification System) List Site
Ecolo ashington State Department of Ecology) and

Local Health Department Lists
Toxics Cleanup Program Confirmed and Suspected

Contaminated Sites List and MTCA Site Register 1 mile
Registered UST (underground storage tank) Sites Site and Adjoining Properties
Leaking UST Sites List 0.5 mile
Active and Abandoned Landfills or

Solid Waste Disposal Facilities 0.5 mile

3.  Review regulatory agency files regarding listed sites of potential environmental concern.

4. Interview a representative of the local fire department, health department and/or Ecology,
as available, regarding the history of the subject site and surrounding properties relative to
the likely presence of hazardous substances.

5.  Review historical aerial photographs, fire insurance maps, USGS (United States Geological

. Survey) maps, city business directories, and county tax assessors records, as available and
appropriate, to identify past development history on and adjacent to the site relative to the
possible use, generation, storage, release or disposal of hazardous materials. We will
attempt to identify uses of the site from the present to the time that records show no
apparent development of the site or back to 1940, whichever is earlier. '

6. Review building plans to evaluate the potential number, size and locations of heating oil
USTs

7.  Obtain and review a property history chain-of-title report summarizing recorded real estate
transactions involving the property.

8. Interview current and past property owners, or others familiar with past and present uses
of the site and its vicinity.

GecoEngineers 2 File No. 4251-001-R52/032095
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9.  Review current USGS topographic map(s) to identify the physicat setting of the property.

'10. Identify the source(s) of potable water for the site and the type and age of the sewage

disposal system(s) used at the site, if any.
11. Conduct an asbestos survey of the on-site buildings. The scope and results of the ACM

survey are summarized in Appendix A.
12. Provide a written opinion regarding the possible presence of hazardous substances that

could impact the site, based on the results of our ESA.

Our completed scope of services did not include an environmental compliance audit or an
evaluation for the presence of radon gas or lead-based paint.. Specific contamination evaluation
procedures, such as soil or ground water sampling and chemical analysis also are not included

in this scope of services..

2.0 GENERAL SITE CHARACTERISTICS '

2.1 LOCATION *
The property address is 9061 Seward Park Avenue South, in Seattle, Washington. The site
vicinity is shown in Figure 1, Each building has a separate address. Figure 2, Site Plan, shows

the building addresses.

2.2 ADJACENT PROPERTIES \
The subject site is bounded on the north by South Henderson Street, on the east by Seward

Park Avenue South, on the west by a city right of way, and on the south by small businesses
including a convenience store/service station and a dry cleaners. In general, land use on nearby

properties is primarily residential and commercial.

2.3 SITE DESCRIPTION

The site is approximately 16.5 acres in size, roughly square in shape and flat. The fenced
site contains 34 buildings containing 364 residential apartments. Boiler rooms are present in nine
of the buildings, A number of buildings have laundry rooms. A maintenance/storage area is
located within the basement of the office/model apartment building. Access to buildihgs within

the. interior of the property is gained from 53rd Avenue South and South Fisher Place, city of

Seattle streets that are located entirely within the subject site. Parking areas, common areas and
driveways are located between the buildings. The general Jayout of the site is shown in Figure 2.
Photographs of the site are shown in Figure 3.
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3.0 ENVIRONMENTAL SETTING
3.1 REGIONAL PHYSIOGRAPHIC CONDITIONS
The site is located approximately 500 feet west of Lake Washington. The approximate
ground surface elevation of the site is 25 feet above mean sea level. The elevation of Lake
Washington is 21 feet above mean sea level. The topography of the site and immediately
surrounding properties is relatively flat.

3.2 GEOLOGIC CONDITIONS

Our understanding of the general geology and hydrogeology of the site and vicinity is based
on a review of the USGS geological map of the Seattle Washington quadrangle. Based on our
review of the map, the site lies on a relatively shallow layer of fill that overlies native alluvial
soils. The native alluvial soils likely consist of sand with silt or silty sand. There is a high
probability of naturally occurring organics in the soils. We have no site specific information
regarding the depth to ground water and ground water flow direction beneath the site. However,
based on our prior experience, shallow ground beneath the site is likely located within 5 to 10
feet of the ground surface. The direction of shallow ground water flow at the site is likely to the
east based on site topography and the proximity to Lake Washington.

4.0 RESULTS OF INVESTIGATION

4.1 SITE RECONNAISSANCE OBSERVATIONS
4.1.1 General

A representative from GeoEngineers performed a visual reconnaissance of the site and
surrounding properties on March 10, 1995. The site contains 34 wood-frame buildings. Within
these buildings are nine former boiler rooms. The boiler room heating system is no longer in
use. Six of the boiler rooms still contain the original boilers and associated piping. Building
materials containing asbestos (ACMs) that are present in these boiler rooms are described in
Appendix A,

Each boiler system included two USTs (underground storage tanks) located outside of the
boiler rooms. We understand that one of the USTs was used to store bunker crude oil and the

“-second to store heating oil (fuel oil). Several of the UST fill pipes and vent pipes connected to

these tanks are still visible outside of the boiler rooms (photographs of these are shown in
Figure 4). We estimate that 18 USTs are present beneath the site. Based on the location of fill
and vent pipes, the inferred UST locations are shown in Figure 2. A weighted tape was lowered
into all accessible fill pipes to assess contents and UST volumes. Several of the tanks contained
residual product, sludge and/or water. We estimate the UST volumes range from approximately
500 gallons to 2,000 gallons.
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Overhead power lines and 15 pole-mounted transformers were observed on the site. We
contacted Seattle City Light regarding the possibility of PCBs (polychlorinated biphenols) in the
transformers. All 15 pole-mounted transformers were purchased by Seattle City Light in 1979
and 1980. The transformers have not been tested for PCBs. Therefore, federal regulations
require Seattle City Light to manage them as PCB transformers until proven otherwise.

Stormwater is managed on-site by a storm sewer system. We observed several storm sewer
catch basins in the roadways and parking areas of the site. There were no visual indications of
hazardous substance dumping on the site including within the catch basins. Site drainage is fair,
with standing water visible on many of the grass areas. We observed ponded water under one
of the buildings. No evidence of the disposal of hazardous substances was observed during the
site reconnaissance. In addition, no ASTs (aboveground storage tanks) or storage drums were
observed at the site during our reconnaissance.

We also made observations regarding the potential presence of PCB light ballasts in
fluorescent light fixtures. A total of five light ballasts located in the maintenance area and four
laundry rooms were visually examined to assess the likelihood that PCBs are present in the light
ballast dielectric fluid, Fluorescent light fixtures were not observed in the apartment units. The
ballast labels were examined to assess whether a label stating "No PCBs" was present. We
understand that the "No PCBs" label indicates that PCBs are not present in the light ballast. The
ballasts in each of the light fixtures contained labels that stated "No PCBs."

4.1.2 Visual Survey for Suspect ACMS
Information regarding suspect ACMs is contained in Appendix A, which describes the
asbestos survey results.

4.2 ADJACENT PROPERTIES

The site is bordered to the north by/South Henderson Street. Across South Henderson
Street is Rainier Beach High School. The site is bordered to the east by Seward Park Avenue
South. Across Seward Park Avenue is a park and an apartment building. The site is bordered
on the south by small commercial properties/ inc]ud_ing/a convenience store/service station that

contains USTs and a fuel dispensing island, and two dry cleaners. The site is bordered to the

west by a city right of way across from which is a commercial area occupied by two grocery
stores, fast food restaurants and a dry cleaners. Land use on adjacent properties is also
summarized in Section 2.2. '

4.3 RESULTS OF REGULATORY AGENCY LiST REVIEW AND FILE RESEARCH

4.3.1 EPA Lists

We reviewed EPA lists for information on properties with environmental concerns located
within the minimum search distance identified in the "Scope of Services" section of this report.
The following is a summary of the lists reviewed and their contents. The approximately locations

GeoEnginecers 5 File No. 4251-001-R52/032095



[

N

of listed sites identified are shown in Figure 6. The listed sites are presented in Table 1. We

. did not attempt to resolve inconsistencies between lists.

NPL dated January 18, 1994. This list includes sites that have been officially designated
as priority cleanup sites. No sites located within a 1-mile radius of the subject site appear
on this list,

CERCLIS list dated January 5, 1995. This list includes sites where hazardous substances
are known or suspected to have been released and where assessment and remediation under
EPA’s CERCLA program may be in progress. No CERCLIS sites are listed as being
located within 1/2 mile of the site.

RCRA notification system dated February 3, 1995. This list identifies facilities that are
classified by the EPA as hazardous waste generators or transporters or as TSD (treatment,
storage, or disposal) facilitiés. A facility appearing on this list does not imply- that releases
of hazardous materials have occurred at the facility. No RCRA TSD facilities are listed
within 1 mile of the site. There are four listed RCRA generators or transporters at
addresses of adjacent properties (Table 1).

ERNS (Emergency Response Notification System) list through June 30, 1993, The ERNS
database contains a listing of releases of oil and hazardous substances reported to various
federal agencies since October 1990. The site address is not included on this list.

4.3.2 Ecology and Health Department Lists

We reviewed Ecology and Health Department lists for information on properties with

environmental concerns located within the minimum search distances identified in the "Scope of
Services” section of this report. The following is 2 summary of the lists reviewed and their
contents, The approximate locations of the listed sites identified are shown in Figure 3. The

listed sites are presented in Table 1. The following is a summary of the lists reviewed.

i

Toxics Cleanup Program C&SCS (Confirmed and Suspected Contaminated Sites) List dated
November 7, 1994, The C&SCS identifies potentially contaminated sites for which
Ecology has conducted an initial investigation. If the investigation shows that further action
is needed, the site appears on this list. Three sites within a 1-mile radius of the subject site
appears on this list (Table 1). |

MTCA Site Register, April 26 through January 17, 1995. The site register also identifies
pbtentially contaminated sites recently brought to the attention of Ecology. There are two
sites within a 1-mile radius of the subject site that appear on the site registers we reviewed
(Table 1).

. Registered UST site list dated March 21, 1994 of USTs registered with Ecology. The on-

site heating oil and bunker fuel USTs are not registered with Ecology. There are three
registered UST sites located in the site vicinity (Table 1).

Leaking UST site list dated October 3,1994 of leaking USTs reported to Ecoldgy. Four
leaking UST sites were identified within a 1/2-mile radius of the-subject site (Table 1).
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. Seattle-King County Health Department documents on landfills including the compliance
report for Washington municipal solid waste landfills dated April 1993 and a list of area
landfills dated October 1990. There are no known active or abandcned landfills within
1/2 mile of the subject site based on our review of the landfill register.

4.3.3 Ecology File Review
We reviewed the Ecology files for the listed LUST sites summarized below. Table 1
summarizes the site locations. Figure 6 shows the locations of these sites relative to the subject

site:

‘/South Shore Texaco: . The Ecology file contained a report dated July, 1989 documenting

a gasoline leak near the gasoline service island. The report states that the contaminated soil
was excavated and remediation was completed. No information was available regarding
whether ground water was impacted by the release. -

Rossoe Energy Systems: The Ecology file describes this business as a retail fuel and

heating equipment sales and service company. The site is on the Ecology LUST list due
to a leaking 200-gallon heatihg oil UST. A report dated September, 1989 described free
phase product discovered just beneath the asphalt. " "Ground water contamination is a
possibility" according to the report. The report recommended soil excavation and
remediation.

Rainier Beach Automotive: We reviewed a report dated January, 1991 that describes the
removal of three USTs and the excavation of approximately 30 cubic yards of contaminated
soil. The excavation was backfilled with "clean backfill.” No further information was
included in the file. The Ecology LUST list classifies the site status as "completed.”

Southland Corporation (7-11): The Ecology file was missing for this site. A note dated
July 1991, said "there appearyto be 2-4 monitoring wells on the site.” The LUST list

“=... indicates soil and ground water contamination. The status is indicated as "in progress.”

Ecology has requestéd a copy of the report from the Southland Corporation.

4.4 RESULTS OF SITE HISTORY/LAND USE REVIEW
4.4.1 Aerial Photographs

We reviewed historical aerial photographs of the site and surrounding properties for the
years 1938, 1956, 1960, 1969, 1974, 1985, 1990 and 1993. The aerial photographs were
obtained from Walker and Associates, Inc. The following is a summary of our interpretation of
Iand use on the site and adjacent properties based on our review of the aerial photographs and
our knowledge of the site. | B
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