ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue North East, Suite B-100
Bellevue, Washington 98004

(425) 455-9025

FAX: (425) A55-2316

March 17, 1999 JN 8125

Ballard Land Management
30115 First Avenue East
Roy, Washington 98580

Attention: Mr. Dana Bostwick

Subject: SUBSURFACE ENVIRONMENTAL STUDY
Marine Fluid Systems
801 Northwest 42™ Street
Seattle (Ballard), Washington

Dear Mr. Bostwick:

Environmental Associates, Inc. (EAT) has completed subsurface assessment of soil and groundwater
at the subject property located in Seattle, King County, Washington. This report, prepared in general
accordance with the terms of our proposals dated March 13, 1998 and October 15, 1998, SUIMMarizes

our approach to the project along with results and conclusions.

The contents of this report are confidential and are intended solely for your use and the use of your
representatives. Four (4) copies of this report are being distributed to you. No other distribution or
discussion of this report will take place without your prior approval in writing. Additional copies are

available for a small fee.

Based upon the results of this investigation, which included subsurface sampling of soil through
completion of borings, test pit excavations, and soil probes, installation and sampling of four (4)
groundwater monitoring wells, and laboratory analysis of selected soil samples for the presence of
petroleum hydrocarbon-related contamination, polychlorinated biphenyls (PCBs), polynuclear
aromatic hydrocarbons (PAHs), metals, and volatile organic compounds (VOCs), and laboratory
analysis of groundwater samples for petroleum hydrocarbons, VOCs, and metals, it would appear

that:

. Soil and groundwater at the localities tested does not contain concentrations of metals and
VOCs in excess of the appropriate Method A Industrial and/or Method B cleanup levels, and
soil does not contain concentrations of PCBs and PAHs in excess of the Method A Industrial
cleanup levels published in the Model Toxics Control Act (MTCA), Chapter 173-340 WAC.
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. Groundwater -at the localities tested does not contain concentrations of petroleum
hydrocarbons in excess of the MTCA Method A cleanup level. Trace concentrations of
petroleum hydrocarbons in the diesel boiling range were detected m two of the monitoring
wells completed on the property, however, the concentrations reported by the laboratory are

well below the Method A cleanup level.

. Shallow soil (less than approximately 5 feet in depth) at the unpaved northeastern and
northwestern portions of the property, and shallow soil (less than approximately 4 feet in
depth) beneath the paved portion of the property south of the marine railway contain
concentrations of diesel and oil boiling range petroleum hydrocarbons in excess of the
MTCA Method A cleanup level. Laboratory analysis of selected soil samples from these
areas using the Washington Department of Ecology (WDOE) Interim Interpretive and Policy
Statement - Cleanup of Total Petroleum Hydrocarbons (I'PH) methodology (the “Method
B” approach to TPH contamination) suggests that these soils do not present a significant
potential for impacts to human health or groundwater using the industrial risk assessment
criteria inherent in the Method B TPH cleanup approach. As noted above, groundwater was
confirmed to contain concentrations of petroleum below the Method A cleanup level.

In view of these findings, it is our opinion that no additional assessment of the property would be
required under current MTCA regulations and WDOE policies. We would recommend that
consideration be given to paving the remaining unpaved areas of the property to reduce the potential
for future leaching by infiltration of precipitation or runoff. The owner/facility operator may also
wish to consider periodic (quarterly or semi-annually) groundwater monitoring for petroleum
hydrocarbons to document stability of groundwater conditions over time.

Depending upon your long term planning for the property, you may wish to pursue WDOE review
of the work described herein through the Voluntary Cleanup Program (VCP) in order to obtain
technical opinion from WDOE in writing. It may also be possible to obtain a determination of “no
further action” from the WDOE with regard to the noted petroleum impacted shallow soils present
at the northwest, northeast and southern portions of the property. Additional discussion 1s provided
for your consideration in the Conclusions/Recommendations section of the attached report.

Finally, to achieve compliance with Section 300 of the Model Toxics Control Act (MTCA), Chapter
173-340 WAC, and since the subject property is a site included on the WDOE’s Confirmed and
Suspected Contaminated Sites listing, acopy of this report should be forwarded to WDOE regardless

of whether or not a VCP review is pursued.
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We appreciate the opportunity to be of service on this assignment. If you have any questions or if
we may be of additional service, please do not hesitate to contact us.

Respectfully submitted,
ENVIRONMENTAL ASSOCIATES, INC.

C )

Don W. Spencer,
Principal

Sc., P.G.,RE.A.
EPA-Certified Asbestos Inspector/Management Planner

1D. # AM 48151

Registered Site Assessor/Licensed UST Supervisor
State Certification #947458636

License: W000010  (Washington)

License: 11464 (Oregon)
License: 876 (California)
License: 5195 (Illinois)

License: Pending (Mississippi)
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SITE/PROJECT DESCRIPTION

The subject property includes an irregular-shaped parcel covering approximately 2.53 acres (110,533
square feet) of land Iocated along the north shore of the Lake Washington Ship Canal as indicated
on the Vicinity Topographic Map, Plate 1. Approximately 10,590 square feet of the parcel are
inundated by the Lake Washington Ship Canal. The site is developed with several buildings as
indicated on the Site Exploration Plan, Plate 2. The western-most machine and carpenter shop
building, occupied by Marine Fluid Systems - a boat repair and painting company, is located
partially atop a wooden wharf, is two stories in height, and was reportedly constructed in 1919. The
northern-most office/warehouse building is one-story in height and was reportediy erected in 1920
of wood-frame construction. The eastern-most warehouse building is one-story in height and was
reportedly erected in 1942 of wood-frame construction. The general storage building to the west of
the eastern warchouse building was reportedly erected in the 1950s and is of wood-frame
construction with metal siding. Additional developments include a marine railway and winch house,
and a small wooden whar{ along the south side of the marine railway.

The site is utilized primarily by Marine Fluid Systems, which became the master tenant in 1997, but
has maintained a shop at the property since 1994, however, the northern office warehouse was
occupied by a marine software company and an ornamental iron shop at the time of our site work,
while an arfist (welding) and general storage occupied the eastern warchouse. General storage
occurred in the cenfral warehouse building. Currently, electricity is utilized to provide heat to
poriions of each of the buildings with an above-ground tank providing fuel storage for the northern
office-warehouse building. Formerly, the northern office/warchouse used heating fuel stored in an
approximately 300-gallon capacity underground tank (UST) as indicated on the Site Plan, Plate 2,
with an in-use above-ground tank located just west of the former underground storage tank location.
Additionally, an approximately 1,200-gallon capacity underground storage tank was located
generally at the northwest corner of the central general warchouse building as indicated on Plate 2.
These underground storage tanks (USTs) were removed in 1988, following receipt of the required

permits from the Seattle Fire Department.

Referring to the Site Plan, Plate 2, currently the site is predominantly covered with paving of various
types. Four areas of the property are un-paved including the submerged area of the property, the
northwest corner of the site, the northeast corner of the site, and a small area south of the eastern
warehouse, Within the fenced area north of the concrete-paved marine railway is a large concrete
pad. A concrete pad also extends several feet south of the marine railway. The southern portion of
the property is paved by very tough asphaltic concrete. The eastern drive between the general storage
warechouse and the eastern warehouse south to just east of the winch house is asphalt -paved, as is
the extreme northwest corner of the property at the entrance to the site from Northwest 42 Street.
The drive located north of the fenced area south of the northern office/warehouse building is paved
by concrete that was reportedly brought in by Salmon Bay Sand and Gravel. According to Mr, Dana

ENVIRONMENTAL ASSOCIATES, INC.
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Bostwick of Marine Fluid Systems, the concrete was left-over or excess concrete that was dumped
at the site in small quantities of less than a few cubic yards. This concrete paving is very rough, and
is not reinforced with rebar or wire mesh. Similar “patched” arcas are also located south of the
marine railway overlying asphaltic concrete. A small concrete patched area is located at the
northwest corner of the general storage warehouse and is thought to represent the former location
of the 1,200 gallon capacity gasoline underground storage tank, A long-time (26 years) site
employee, Mr. Ron Leighton, noted that the fuel pump for the tank was formerly located
immediately north of the fence north of the patched area. The following paragraphs provide a brief

description of land uses on neighboring properties.

North: The site is bordered on the north by the former Birmingham Steel Ballard Mill, a
former manufacturer of rolled steel and re-bar. This property was recently occupied
by Alaska Outport Transportation, a dry goods barge company providing services to
Southeast Alaska. Bowles Company NW, a plumbing supply company is located
across Northwest 42™ Street from the subject site. Northwest Nut and Bolt formerly

occupied the property to the northeast of the site.

East: Trident Seafoods currently occupies the property to the cast and southeast of the
subject site. Salmon Bay Sand and Gravel has a small storage yard east of the
northeastern portion of the eastern property line.

South: Located to the south of the subject site is the Lake Washington Ship Canal.

West: Again, the Lake Washington Ship Canal is located to the west of the site.
According to the City of Seattle Department of Construction and Land Use Zoning Map, the subject
property is zoned as general industrial, which provides the basis for the use of the Method B cleanup

levels used in this report in accordance with the Model Toxics Control Act (MTCA), Chapter 173-
340 WAC, however, where applicable, the MTCA Method A Industrial cleanup guidelines were

utilized.

BACKGROUND/SCOPE OF WORK

In November 1993, Parametrix, Inc. presented the findings of a Phase 1 Envitonmental Site
Assessment of the Union Bay Shipbuilding Corporation Site (the subject property was occupied by
Union Bay Shipbuilding at that time) to Tippett Marine Services. A summary of the findings of that
report along with recommendations is presented in the following paragraphs:

. Surficial and shallow soils, asphalt and concrete in at least five localities were stained with
what appeared to be petroleum hydrocarbons. Parametrix opined that elevated metal
concentrations from sandblasting grit may also be present at these localities. The
recommendation was to excavate and dispose of the soil or treat the soil on-site.

ENVIRONMENTAL ASSOCIATES, INC.
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Approximately thirty (30) to forty (40) 55-gallon capacity drums and ten (10) to twenty (20)
one- to five-gallon containers were stored in the northwest corner of the site, and were
thought to be solvents such as methyl ethyl ketone (MEK), motor oil and water, An unknown
volume of these materials was thought to have occupied in this area, and the drums were not
properly secured. Parametrix recommended sampling and disposal of the drums, Mr. Dana
Bostwick also informed us that upon Marine Fluid Systems occupancy of the property, there
was a small drum storage area located east of the winch house on the unpaved portion of the
property, but that no drums were located at the northwest corner of the property.

One 500-gallon capacity gasoline underground storage tank (UST) and one 500-gallon
capacity heating oil UST were removed from the site in December 1988. Mr. Tom Dyer, a
site employee at that time, stated that a release from the USTs was not apparent. Parametrix
recommended subsurface sampling and testing of soil and groundwater. A review of the Fire
Department permits contained in an Appendix to Parametrix’s report reveals that the UST
capacities were 1,200 gallons (gasoline) and 300 gallons (heating fuel).

The Washington Department of Ecology (WDOE) had identified deficiencies with the on-site
storm water system and had directed Union Bay shipbuilding to correct the system, including
amethod to capture water generated during sandblasting and/or washing of ships within the
marine railway. Parametrix recommended completion of the new system as soon as possible,
Mr. Bostwick informed us that such a system was installed in 1994.

Sandblasting grit was observed in the dock area (beneath the surface of the ship canal),
suggesting that petroleum and/or metals may have been released into the canal from the site.
Parametrix recommended sampling of sediment within the boundaries of the subject site and
analysis for metals, polynuclear aromatic hydrocarbons and petroleum.

Suspected asbestos-containing materials were identified at the site including pipe wrap and
floor tile, wallboard. The pipe wrap was wrapped in plastic and was not part of the subject
site buildings. The Parametrix recommendation for removal of the pipe wrap and sampling
of other suspected materials was made. The recommendation for disposal of the bagged pipe
wrap was apparently implemented, as these materials were not noted at the site by us during

our work.

The presence of an approximately 30-year-old electric transformer (out of service) was noted
on-site. Parametrix recommended sampling of the transformer oil and decommissioning of
the transformer. According to Mr. Bostwick, the transformer fluid was tested and found to
be free of PCBs, and the transformer was disposed of as non-hazardous waste.

Chlorinated hydrocarbons were identified in a temporary well at the adjacent Glacier Park
Company Property (currently Trident Seafoods to the southeast of the subject site).
Parametrix opined that the chlorinated hydrocarbons may have ori ginated at the subject site.
Parametrix recommended installation of amonitoring well along with groundwater sampling
and analysis along the common property boundary. Please note that the chlorinated
hydrocarbons at this adjacent site were well below Method A groundwater cleanup levels.

ENVIRONMENTAL ASSOCIATES, INC.
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. Approximately 220 tons of sandblasting grit was noted at the site. Parametrix recommended
disposal of these materials along with follow-on soil sampling from beneath the stockpiled
grit to verify that the material had not adversely impacted site soils.

. Parametrix identified Northwest Nut and Bolt, a leaking UST site located hydrologically up-
gradient from the subject property. Parametrix recommended regulatory research to resolve

this issue.

Additionally, Parametrix noted that Mr. Tom Dyer of Union Bay Shipbuilding Company stated to
them that soil at the northeast corner of the site had been excavated and treated on-site m 1991, but
that the area had been re-contaminated since the 1991 remediation effort.

At the conclusion of review of the earlier findings of Parametrix as discussed above, the following
scope of work was developed through liaison with Mr. Dana Bostwick of Ballard Land

Management/Marine Fluid Systems. The overall purpose of this supplemental evaluation was to
attempt to resolve uncertainty regarding certain remaining environmental issues and/or unknowns.

Completion of limited review of records including state and federal listings of contaminated
sites for potential impacts to the property from adjacent sites, along with WDOE file review
of adjacent properties identified by the review;

. Completion of three test pit excavations, along with soil sampling, in accessible unpaved
areas at the site. Currently a very large boat is being repaired at the southeast corner of the
property south of the eastern warchouse, making this portion of the site inaccessible;

. Completion of six (6) soil borings, with four (4) of the borings installed as monitoring wells
across the property along with soil sampling from each boring and groundwater sampling
from the four monitoring wells. Please note that due to the presence of concrete that was
impenetrable by the hollow-stem auger drilling rig at one locality, only five borings and were
completed. This area was subsequently evaluated using Cascade Probe technology (a

Geoprobe) ag described below;

. Laboratory analysis of selected soil and groundwater samples for the presence of cight metals
(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) using EPA

Method 6010/7000 series analyses;

. Laboratory analysis of selected soil and groundwater samples for the presence of petroleum
hydrocarbons using WDOE Method WIPH-HCID, which provides a broad “screen” for
several boiling ranges of petroleum hydrocarbon products. Follow-on analysis was to be
performed using the appropriate boiling range-specific analysis depending upon the results
of the WTPH-HCID analysis or analysis for appropriate hydrocarbons adjacent to
USTs/tanks as follows: WDOE Method WTPH-G with analysis for benzene, toluene,

ENVIRONMENTAL ASSOCIATES, INC.



JN 8125

Ballard Land Management
Page - 11

March 17, 1999

cthylbenzene, and xylenes (BTEX constituents) for gasoline range hydrocarbons, WTPH-D
for diesel-range hydrocarbons, and WTPH-Dx (diesel extended) analysis for diesel and/.or

oil-range hydrocarbons;

. Labortatory analysis of selected soil and groundwater samples for the presence of volatile
organic compounds (VOCs) performed in accordance with EPA Method 8260B/624;

Additional follow-on work accepted by Ballard Land Management in our proposal dated October
16, 1998, following completion of the above-noted scope of work and described herein included the

following tasks:
. Completion of additional soil sampling using direct-push sampling technology,

. Laboratory analysis of selected soil samples using the WDOE’s Interim Total Pefroleum
Hydrocarbons (TPH) Policy analyses using the Volatile Petroleum Hydrocarbons and

Extractable Petroleum Hydrocarbons (EPH/VPH) analyses;

. Laboratory analysis of selected soil samples for the presence of polynuclear aromatic
hydrocarbons (PAHs) performed in accordance with EPA Method 8270;

. Laboratory analysis of a selected soil samples for the presence of PCBs performed in
accordance with EPA Method 8081,

. Laboratory analysis of selected soil samples obtained from the vicinity ofthe former gasoline
UST for the presence of gasoline-range petroleum hydrocarbons using WDOE Method
WTPH-G along with analysis of BTEX constituents performed using EPA Method 8021B;

. Laboratory analysis of additional samples not exhibiting obvious indications of petroleum
hydrocarbon contamination using the previously noted WIPH-HCID methodology;

. Preparation of this summary report documenting the methodology of the study, along with
conclusions and recommendations couched in terms of applicable state and federal
regulations.

ENVIRONMENTAL ASSOCIATES, INC.
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GEOLOGIC SETTING

Physiographically, the site is situated on a gently rolling plain (the Seattle Drift Plain) which was
formed during the last period of continental glaciation that ended approximately 13,500 years ago.

Published geologic maps for the site vicinity (Liesch, et al., 1963) suggest that much of the material
underlying the subject site at some depth is glacial till, a dense heterogenous mixture of silt, sand,
and gravel. Typically, the till exhibits relatively low vertical hydraulic conductivity which frequently
results in formation of a “perched” water table along its upper contact. The “perched” water table
(if present) is frequently seasonal and derives recharge primarily from infiliration of precipitation

through more permeable overlying soils.

During subsurface sampling at the subject site by Environmental Associates, Inc. (EAI) as
summarized herein, we encountered varying amounts of interpreted fill materials predominantly
consisting of sand, although some silts and sand with gravel was encountered. The fill was typically
less than approximately 5 to 6 feet in thickness, although at boring B-4/MW-4 (near the ship canal)
and at boring B-5 (near the former heating oil UST installation), the fill is interpreted to be
approximately 8 feet in thickness. Below the fill material, sand, silt and clay were encountered to

the maximum depth explored of 19 feet at B-1/MW-1.

Topographically, the site is situated on a generally level surface approximately 17 fect above sea
level. Based upon inference from topography and local drainage patterns, along with information
developed by us as a part of this work, it appears that shallow-seated groundwater in the vicinity of
the subject property flows in a southwesterly direction perpendicular to the Ship Canal. A copy of
the U.S. Geological Survey Topographic Map depicting the subject property is attached to this report

as Plate 1, Vicinity Topographic Map.

We encountered groundwater at depths of approximately 2 feet below ground surface in most of our
explorations, although at B-1/MW-1, groundwater was not encountered until approximately 13 feet
below ground surface. Groundwater stabilized at all wells completed at the site at a depth of
approximately 1.5 to 3.5 feet below ground surface. During our excavation activitics at the site, we
also identified thin seeps in our test pit exploration at the northwest corner of the property (TP-1)
at a depth of approximately 3.75 fect, and at TP-2 and TP-3, several groundwater seeps were noted
at depths below approximately 3 feet. These seeps were located in coarser-grained soils (mainly
sands), likely occur in lenses, and in our opinion may not represent the local “water table.”

With respect to surface water resources, The Lake Washington Ship Canal is adjacent to the property
on the southwest. Salmon Bay lies further to the west of the property, with both of these waterways
discharging into Shilshole Bay of the Puget Sound approximately 1.5 miles to the northwest of the

ENVIRONMENTAL ASSOCIATES, INC.
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subject property. The great majority of site drainage and runoff is diverted to the municipal sewer
system (Metro) through catch basins. All catch basins at the site reportedly discharge to the Metro
sewer system, including runoff from the marine railway.

REVIEW OF WDOE FILES AND OTHER REPORTS

On March 30, 1998, we reviewed WDOE file information regarding the subject property, including
several letters and telephone logs with the former operator of Union Bay Shipbuilding, Mr. Tom

Deyer. A summary of our file review follows.

. On December 2, 1986, the Washington Department of Ecology (WDOE) forwarded a letter
regarding observation of housekeeping practices at Union Bay Shipbuilding Corporation
(UBSC). WDOE noted that sandblasting grit should be collected to prevent leachate from
entering the Ship Canal, paint and oil wastes should be stored in a bermed area with a cover,
no drums should be stored on the dock, and tarps should be used to control as much paint
overspray and sandblasting grit as possible. According to a follow-up inspection report in
March, 1987 the grit had not been controlled, and in June 1987, a $250.00 fine was assessed
to UBSC. Following the assessment of the fine, UBSC applied for a National Poliution
Discharge Elimination System (NPDES) permit. It appears that the permit was not issued.
As apart of the NPDES application, soil samples were obtained by Mr. Deyer and submitted
to Pacific Testing I.aboratories for analyses including EP Toxicity for heavy metals, and total
petroleum hydrocarbons (TPH) by an unknown methodology. The foilowing table

summtarizes the resuits of those analyses.

Arsenic <1,00 1.26 <1.00 | <100 | <100 | <00 { <00 | <100 | <100 | <1.00 5.0
Barium <500 | <500 | <500 | <6.00 | <600 | <500 | <600 | <600 | <500 | <500 100.0
Cadmium | <025 | <025 | <025 | <025 | <025 | <026 | <025 [ <026 | <0.25 | <0.25 1.0
Chromium | <100 | <100 | <100 | <100 | <100 | <100 [ <to0 | <100 | <100 | <1.00 5.0
Copper 111 2.52 <100 | 17856 | <100 | <too | 1575 | <too | <too | <t.00 None
Lead 1.27 1.3 <100 | <100 1.08 <1.00 1.72 1.14 <1.00 | <1.00 5.0
Mercury 0018 | cos | o017 | oots | o014 | cotr | 0016 | 008 | 0021 | 0021 0.2
Nickel <100 | <100 | <100 | <igo | <100 1.46 <100 | <t00 | <100 | <100 None
Selenium | <050 | <050 | <0.50 | <050 | <0.50 | <050 | <050 [ <0.50 | <0.50 | <0.50 1.0
Silver <100 | <100 | <100 | <100 | <100 | <100 | <00 | <100 | <100 | <1.00 50
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Zinc 14.79 19.48 726 165.92 22.41 7.34 69.67 67.04 G.85 3.10 Nong
TPH <10.00 | 33.42 144.4 11.86 | <10.00 200.00
Gray shading Indicates a concentration above the noted guidefine.
t- Al metals analyses are given in units of milligrams per liter (mg/l), while TPH results are given in units of milligrams per kilogram
(mgrkg). The second number in the sample ID indicates the depth in feet at which the sample was obtained.
2 The guidelines for metals EP Toxicity are the maximunt concentrations of contaminants for the Toxicity Characteristic (the value at

which the material is classified as dangerous waste, if exceeded) as publishad in the Dangerous Waste Regulations, Chapter 173-
303 WAC. Tha guidsline giver: for TPH result is the Method A cleanup level published in the Model Toxics Contral Act (MTCA),

Chapter 173-340 WAC.

Referring the reader to Table 1 above, five of the samples Mr. Deyer obtained contained
concentrations of petroleum hydrocarbons (TPH) in excess of the Method A cleanup level
published in the Model Toxics Control Act (MTCA), Chapter 173-340 WAC. The location
of these samples are indicated on the Site Plan attached to this report as Plate 2 and were
located at the northeast, northwest and southeast corners of the property. Results of the EP
Toxicity analyses for metals are all below the concentration at which the soil would be
designated Dangerous Waste (in accordance with the Dangerous Waste Regulations of
Washington State, Chapter 173-303-090 WAC). Please note that copper and zinc had
elevated leachate levels. These levels were possibly aresult of sandblasting grit being present
in the sample with elevated copper and zinc concentrations. There is no published level at
which these materials would be designated as Dangerous Wastes, based upon leachate tests.

. A ““drop-in” visit by WDOE on December 6, 1990 revealed the presence of grit entering the
Ship Canal, inadequate/improper drum storage, the presence of “fugitive dusts” from
sandblasting and painting, absence of mapped storm drains (covered by grit), “unacceptable”
grit accumulations, and leaking water faucets in the drum storage area. No enforcement
action was taken at this time, due to improved conditions noted during a follow-up site

inspection performed by WDOE personnel on February 13, 1991.

Please note that many of the issues addressed by WDOE at the facility are no longer present, Mr.
Dana Bostwick of Ballard Land Management/Marine Fluid Systems has informed us that the
drainage from the marine railway has been routed into the Metro sewer system, and that all catch
basins now discharge into the Metro sewer system. Mr. Bostwick stated that Metro requires quarterly
analysis of the drainage water entering into the sewer system, and that since Marine Fluid Systems
occupied the property (in approximately 1994), there have been no violations of Metro requirements.
We have reviewed laboratory results of two recent sampling events (in 1998) for the drainage
analysis required by Metro (provided by Mr. Bostwick), and the concentrations were within Metro
guidelines, Mr. Bostwick also stated that the material he now uses for sandblasting grit has been
tested and does not leach significant concentrations of metals based upon laboratory analysis of the
grit. Confirmation of this statement is provided later in this report. Finally, the grit, while at times
somewhat uncontrolled at the property during sandblasting operations, is frequently swept up and
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lawfully disposed. Currently, a tarp system for control of sandblasting grit, paint debris and paint
overspray has been installed along the south side of the marine railway, and a similar tarp system

across the north side of the railway is nearly complete.

We were also provided with copies of reports pertaining to adjacent properties by Mr. Bill Yenter,
the representative of the property owner, Ms. Florence Evans. All of these reports were also available
at the WDOE Northwest Regional Offices. The reports included the Cleanup Action Plan for the
adjacent Birmingham Steel/Salmon Bay Steel property to the northwest of the site, and the results
of sampling and testing at the adjacent property now occupied by Trident Seafoods, formerly known

as Glacier Park Company Property.

The

no further action finding for this adjacent site include beneath the
building and along the south side of the property. We have documented a limited cleanup of the

portion of this adjacent site to the north of the subject property along the south side of the adjacent
building, and it appears that the limited petroleum hydrocarbon-impacted soil along the southern side
of the Birmingham Steel property does not impact the subject site, based upon analysis of a soil
sample obtained from within approximately two feet of the subject property. Groundwater at this
adjacent property did not contain exceedances of MTCA cleanup levels for metals or petroleum
hydrocarbons during our sampling and analysis at this adjacent site, except for a slight exceedance
of the Method A cleanup level for arsenic (EAI, December 2, 1998). We opined that this slight
exceedance of the cleanup level for arsenic (which occurred over 150 feet north of the subject
property) could possibly be attributable to a “background” concentration, or alternatively, represents
an artifact of the sampling methodology. Based upon the information contained in our publicly
available report (Environmental Associates, Inc., December 2, 1998), along with our limited
supplemental cleanup oversight, sampling, and analysis (in press), it is our opinion that this adjacent
property presents little potential for impacts to the subject site.

On April 27, 1992, Dames & Moore presented the findings of a Phase I Environmental Site
Assessment and Phase 11 Tnvestigation to the Waterfront Press Company for the adjacent Glacier
Park property currently occupied by Trident Seafoods (hereafter referred to as Trident Seafoods
property). The Phase Il work completed by Dames & Moore included collection of six surficial soil
samples , excavation of three test pits at a soil stockpile and collection of one sample for laboratory
analysis, completion of three monitoring wells along with soil and groundwater sampling, and
completion of six hand auger borings along with soil sampling. The soil stockpile is located along
the former railroad trestle that is present on the Trident Seafoods Property and located at the extreme
castern edge of the subject site (off-site from the subject property). Three samples were also
reportedly obtained from the Union Bay Shipbuilding Company property (the subject site) and
composited at the laboratory for analysis. According to Mr. Yenter, this composite sample was
actually pot obtained from the subject site, but rather was obtained from the Trident Seafoods
property, and was obtained from the “soil stockpile’” along the former railroad trestle/tracks.
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Soil samples obtained from the Trident Seafoods property by Dames & Moore were analyzed for
the presence of petroleum hydrocarbons, VOCs, and metals. The results of the metals analyses
revealed that soil at the adjacent property contained elevated arsenic, copper and lead concentrations,
however, the results were below the MTCA Method A Industrial and/or Method B cleanup levels,
except for one sample obtained from the “stockpile’/railroad trestle area, which contained
concentrations of lead (1,030 mg/kg) and copper (470 mg/kg and 2,500 mg/kg) slightly in excess
of the MTCA Method A Industrial cleanup level for lead (1,000 mg/kg) and the MTCA Method B
cleanup level for copper (400 mg/kg). Petroleum hydrocarbons were detected in all samples
submitted for analysis, but only two samples obtained from surficial soils tens of feet away from the
subject property contained concentrations (12,000 mg/kg and 8,600 mg/kg) above the MTCA
Method A cleanup level of 100 mg/kg (gasoline) or 200 mg/kg (diesel). Although several VOCs
were detected in the “offsite” soil sample, these compounds were also present in the Method Blank,
suggesting that the results were a laboratory artifact. A sample of trestle wood was also analyzed for
the presence of polynuclear aromatic hydrocarbons (PAHSs), however, the results were below the

MTCA Method B cleanup level.

Laboratory analysis of groundwater samples obtained from the Trident Seafoods Property by Dames
& Moore revealed that no exceedance of MTCA cleanup levels were identified with respect to
VOCs. At one locality (MW—A1 located approximately 40 feet or more southeast of the subject
property), petroleum hydrocarbons were detected in groundwater at the cleanup level of 1,000 p.g/l.

Relying solely upon the information contained in the Dames & Moore 1992 report, it would appear
that the potential for impacts to the subject site from the adjacent Trident Seafoods property would
be very low. For the benefit of the reader, selected pages from this report including the laboratory
analysis results tables and the site exploration plan are attached here as Appendix A.

A report provided by Mr. Yenter for a larger parcel east of the site including the adjacent Trident
property completed by Dames & Moore on December 22, 1989 for the Glacier Park Company noted
that the Northwest Nut and Bolt leaking underground storage tank site is located approximately 120
feet northeast of the subject site, is a buried railroad tank car having a capacity of approximately
10,000 gallons, contained bunker oil, and was identified as having a leak through replacement of
piping in 1988, Contaminated soils were excavated for disposal. Relying upon the results presented
in the referenced report by others, this property would appear to present little potential for

environmental impairment of the subject site.

METHODOLOGY/SUBSURFACE INVESTIGATION

Drilling, SOIL BORINGS

Excavation,
and Soil  On April 1, 1998, Environmental Associates, Inc. (EAI) completed five (5)

Sampling  hollow-stem auger soil borings, four (4) of which were installed as monitoring
wells, at the approximate locations noted as B-1/MW-1, B-2/ MW-2, B-
3/MW-3, B-4/MW-4 and B-5 on the Sitc Exploration Plan, Plate 3. The
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location of B-1/MW-1 was selected due to its presence at the northeast corner
of the property in an up-gradient position from the majority of the site, its
location in an area of petroleum impacted soil, and due to the presence of the
off-site Northwest Nut & Bolt Leaking Underground Storage Tank facility
located to the northwest of the subject property in an inferred hydrologically
up-gradient position. The location of B-2/MW-2 was selected to assess
groundwater quality at a location where Mr. Bostwick stated drums had been
stored, and to assess groundwater quality possibly impacted by adjacent
properties to the east. The location of B-3/MW-3 was also selected to assess
groundwater quality moving onto the property from properties to the north and
northeast. B-4/MW-4 was located south of the marine railway to assess
groundwater quality moving off the property and discharging into the Lake
Washington Ship Canal. Boring B-5 was placed in close proximity to the
reported location of the former heating oil underground storage tank (UST).
We were prevented from completing hollow stem auger boring in the vicinity
of the interpreted former gasoline UST due to the presence of heavy steel used
in Marine Fluid Systems’ course of business, however, we completed several
soil probes (Cascade Probes) in the vicinity of the interpreted former gasoline
UST at a later date as described below. The maximum depth of the hollow
stem auger borings was 19 feet at boring B-1. A B-61 truck-mounted drilling
unit equipped with 4-inch inner diameter hollow-stem augers was employed
to accomplish drilling of the borings. Under the supervision of our staff
geologist, the drilling unit was brought into position over each selected drilling
location, blocked up, and leveled before drilling.

Following set-up preparations, the drilling technique consisted of advancing
each boring with the auger string to the desired depth, then lowering the
sampler and connecting rods through the center of the hollow-stem augers.
The inner rod/sampler assembly was then driven eighteen inches at cach
designated sampling interval using a 140 pound hammerin general accordance
with ASTM Method D-1586. The sampler was then withdrawn and opened for

examihation.

Samples were transferred from the sampler directly to sterilized glassware
with Teflon-sealed lids furnished by the project laboratory. Samples were
stored in an iced chest at the site and taken to the laboratory in this condition
in an effort to preserve sample integrity. Each jar was clearly labeled as to
boring and sample number, date, time, project, etc. EPA-recommended sample
management protocol, including maintenance of chain-of-custody
documentation was observed at each stage of the project.
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During drilling, a field log was made by the project geologist for each boring.
Information recorded versus corresponding depth included soil classification
(Unified Soil Classification System), color, texture, apparent moisture content,
odors (if present), etc.

TEST PIT EXPLORATIONS

Three test pit explorations were completed at the site on May 4, 1998
following receipt of laboratory analyses of soil samples obtained during
hollow stem auger drilling. TP-1was completed at the northwest corner of the
property in the vicinity of the former drum storage arca noted by Parametrix,
which is also an area where Mr. Deyer had documented petroleum
contamination in soil. TP-2 was located at the northeast corner of the property
in an area documented by Mr. Deyer to have petroleum-impacted soil. TP-3
was completed at the southeast corner of the property in an area of historic
drum storage (according to Mr. Bostwick) and in an area where uncontrolled
sandblasting grit had historically been present. A rubber-tired backhoe was
utilized to complete the excavations.

Samples were obtained from the center of the backhoe bucket or directly from
the excavation sidewalls, and placed into laboratory-provided glassware.
Sample management protocol was similar to that described above for hollow-

stem auger boring soil samples.

Prior to backfilling of the excavation, a field log was made by the project
geologist for each test pit exploration., Information recorded versus
corresponding depth included soil classification (Unified Soil Classification
System), color, texture, apparent moisture content, odors (if present), etc.

SOIL PROBE (SP) SAMPLING

Following receipt of [aboratory results of samples obtained from the borings
and test pit excavations and with the authorization of Mr. Bostwick, on
October 23, 1998, a Geoprobe or direct-push hydraulic soil sampling
apparatus (Cascade Probe) with a 175 pound hydraulic hammer was utilized
to obtain samples at 13 different localities across the property as indicated on

~ the Site Exploration Plan, Plate 3. Based upon the results of laboratory

analysis of soil samples completed in April and May of 1998, three soil probes
(SP-1, SP-2, and SP-3) were completed in the vicinity of known hydrocarbon-
impacted soil at the northwest corner of the property in the vicinity of TP-1,
and one soil probe (SP-5) was completed in the vicinity of MW-1 and TP-2.
SP-4 was completed in the vicinity of the reported former location of the
heating oil UST. SP-9 was completed adjacent to MW-4, based upon the
presence of hydrocarbons in soil and groundwater at this locality. SP-10 and
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SP-11 were completed in the vicinity of the interpreted former location of the
gasoline UST at the property. Soil probes SP-6, SP-7, SP-8, SP-12 and SP-13
were completed in areas of the property that had not been evaluated by
ourselves or previous workers at the site. Sampling was performed
continuously with the advancement of the probe, and samples were either
collected in a split spoon sampler, or in plastic tubing lincrs. Following
removal of the sampler, the split spoon was opened for examination and
sampling of selected depth intervals, while the plastic sleeves were split by
knife and opened for examination and sampling of selected depth intervals.
Again, sample management protocol was similar to that described above for

hollow-stem auger drilling.

Upon opening of the split spoon/plastic sleeve, a field log was made by the
project geologist for each boring. Information recorded versus corresponding
depth included soil classification (Unified Soil Classification System), color,
texture, apparent moisture content, odors (if present), etc.

A single grab soil sample (SS-1) was obtained on October 23, 1998 from the
vicinity of MW-1 at the northeast corner of the property at a depth of
approximately one (1) foot for later analysis for PCBs. This location of this
sample is indicated on the Site Exploration Plan, Plate 3, as 5S-1. This sample
was obtained from close proximity to boring B-1, which contained elevated
hydrocarbon concentrations at this depth.

Two surficial soil grab samples were obtained from the southeast corner of the
property on September 28, 1998 at the locations at the southeast edge of the
property identified as GRIT-1 and GRIT-2 on the Site Exploration Plan, Plate
3. The soil samples contained abundant sandblasting grit. These samples were
obtained due to concerns raised by the adjacent Trident Seafoods that debris
clearup activities completed by Marine Fluid Systems in this area and
partially involving the Trident property had possibly adversely impacted the
Trident Seafoods property. Trident noted that sandblasting grit was present in
this area. The consultant for Trident had stated that “old black glass”, possibly
ASARCO sandblasting grit that could potentially contain elevated
concentrations of lead and arsenic had been noted in this area. No “older black
glass” was noted by us during the course of our site work.

As the object of this preliminary effort was to provide a defensible basis for
determining groundwater quality bencath the site, four (4) of the borings were

completed as monitoring wells.

Following drilling and soil sampling, two-inch diameter PVC well casing with
0.010-inch slots was installed to the total depth of the boring. A blank riser
casing was then used in the upper several feet. The well screen was positioned
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so as to span the maximum and minimum range of the anticipated seasonal
groundwater fluctuation, thus facilitating representative sampling of water at
any time during the year. Based upon our previous work at a nearby property,
groundwater occurs at a depth of less than approximately 5 feet below ground
surface, therefore the monitoring well borings were completed to a depth of
between 12 and 19 feet, with the screened interval placed from the base of the
borings to within approximately 3 feet to 7 feet of the ground surface. Design
and construction methods conformed to requirements and specifications
outlined in revisions of WAC 173-160 for “resource protection wells” in the

state of Washington.

The annulus of the well casing was sand packed one to three feet above well
screens; a bentonite seal was placed above the sand and carried to within two
feet of the ground surface to prevent infiltration of surface contamination
along the well casing. A concrete plug stabilizes the upper two-foot section of
the well. A protective casing with provisions for locking access to the well

head were included,

Prior to sampling, a disposable plastic bailer was used to purge each well by
removing a minimum of three well volumes of water from each well, This was
performed in an effort to assure that samples obtained from the well were
representative of ambient groundwater conditions.

Following developmental purge bailing, a clean, dedicated disposable plastic
bailers were used to collect groundwater samples from each well. Each sample
was poured directly from the bailer into preconditioned labeled glassware (one
liter capacity amber jars preserved with hydrochloric acid for diesel extended
analyses, three (3) 40 milliliter (ml) VOA vials preserved with hydrochloric
acid for volatile organic compound analyses, 500 ml unpreserved plastic
bottles for total metals analysis, and 500 ml plastic bottles preserved with
nitric acid (HNO,) for dissolved metals analyses) furnished by the project
laboratory. Dissolved metals samples were collected following filtration
through a 0.45 micrometer (4m or micron) membrane. Samples were stored
in an iced chest on-site and transported to the project laboratory in this
condition. EPA sample-management protocols including maintenance of
chain-of-custody records formed an integral part of the field sampling effort.

Soils encountered during excavation, drilling and soil probe sampling included
a surface layer of gravel, sand, and/or silt interpreted to be fill material to
depths ranging between less than five feet (northeast, northwest and southeast
portions of the property) and approximately 8 feet (along the ship canal). The
fill was predominantly sand and gravelly sand, with some silty fill noted at B-
2/MW-2. Below this surficial fill material, soils typically included interbedded
silt, clay, and sand. Native soil and fill ranged in color from gray to brown,
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with gray being the predominant color. Moisture content was typically high,
with sand beds being wet, and silt and clays being very moist to wet. Density
of the soil ranged from very soft/very loose to medium dense. At only one
locality were blow counts over 20 blows for one foot of penetration by the
sampler, at B-1 at a depth of 17.5 feet below ground surface where the blow
count was 44 - a dense soil. In silts and clays at the site, thin beds of peat were
encountered up to 2 inches thick. At boring B-1, ata depth of approximately
14 to 15 feet, we encountered silty sand with gravel interpreted to possibly be
weathered glacial (lodgement) till. Soil at other boring localities below the
surficial fill is interpreted to be mud flat-deposited silt and clay and “beach”
sands deposited prior to the construction of the Hiram Chittenden Locks. The
1895 shoreline as shown on a Polk atlas map sheet is approximately depicted

on the Site Plan, Plate 2.

Specific conditions encountered at each exploration locality are presented in
the Test Boring Logs, Plates 4 through 8, the Test Pit Logs, Plate 9 and Plate
10, and the Soil Probe Logs, Plates 11 through 13. Well installation design is
depicted on each of the Test boring Logs (Plates 4, 5, 6, and 7) completed as

monitoring wells .

Information regarding direction of groundwater movement and hydraulic

gradients is frequently found fo be of value in applications such as risk
assessment or evaluation of possible alternative sources for water-borne

contaminants.

On May 6, 1998, a self-leveling laser-type builders level was used fo
determine the relative elevation of the top of cach well casing to an accuracy
of 0.01 foot, a standard specified for such work by the U.S. (Geological
Survey. An assumed temporary survey datum was a point determined at the
time of the survey as the northeastern corner of a concrete slab located in front
of the bay doors at the northern office/warehouse. This point was assumed
solely for our convenience here to have an arbitrary elevation of 20 feet above

sea level.

A Solinst electronic depth to water meter was used to ascertain the
groundwater level to an accuracy of 0.01 foot referenced from the surveyed
top of the casing in each well. By subtraction of the depth to water from the
elevation of the top of the casing, the clevation of the water table in each well
was determined. Table 2, below, summarizes the results of the survey and

depth measurement data.

ENVIRONMENTAL ASSOCIATES, INC.



JN 8125

Ballard Land Management
Page - 22

March 17, 1999

Casing elevation 19.76 19.59 18.45 18.40
Depth to water 1.34 772 3.29 6.19
Elevation of Water table 18.42 11.87 15.18 12.21
1- Assumed vertical datum of 20 feet above sea level at the northeast corner of the concrete slab located

south of the eastern bay door of the northern office/warehouse building. All values in feet.

Through interpolation of plotted relative water table elevations for each well on
a scale map, approximate contours of equal elevation on the water table were
interpreted. As groundwater is known to flow from arcas of higher potential
toward areas of lower potential along lines “normal” (right angles) to such
contours, the direction of flow and approximate gradient was inferred.
Confirming intuition in this case, the interpreted results of our water table survey
suggest that groundwater at the site flows toward the southwest, nearly
perpendicular to the shoreline of the Lake Washington Ship Canal.

LABORATORY ANALYSES FOR PETROLEUM HYDROCARBONS (SolL)

Considering the prior sampling and analysis performed by Mr. Deyer documenting the presence of
petroleum hydrocarbon contamination at the site, along with the former presence of heating oil and
gasoline USTs at the facility, selected soil samples were submitted to the project laboratory for
analysis using gas chromatography (GC) by WTPH-HCID (hydrocarbon identification), Method
WTPH-D for total petroleum hydrocarbons (TPH) in the diesel range, Method WTPH-Dx (diesel
extended) for TPH in the diesel and oil boiling ranges, and/or WTPH-G with analysis for benzene,
toluene, ethylbenzene, and xylenes (BTEX - performed using EPA Method 8021B) for TPH as
gasoline and BTEX gasoline constituents. Samples were only submitted for analysis using WTPH-
HCID following our initial drilling at the property, and following soil probe sampling if there were
no visual and/or olfactory indications of the presence of petroleum hydrocarbon contamination. We
refer the reader to the Site Exploration Plan, Plate 3, for the locations of borings/monitoring wells,

test pits, soil probes and surficial soil sample locations.

The laboratory reports for soil samples are included in Appendix B, Laboratory Reports and Chains-
of-Custody for Soil Samples, at the end of this report. The following brief tables summarize the
results of laboratory testing for petroleum hydrocarbons using the above-noted methodology. The
soil samples selected for analysis were obtained from several different depths in an effort to assess
the vertical and horizontal distribution of potential petroleum hydrocarbon contamination at the

subject site.
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B-1-1 2.5-4.0 ND Detected Detected
B-2-2 5.0-6.5 ND ND ND
B-3-1 2.4-4.0 ND ND ND
B-4-1 2.5-4.0 ND Detected Detected
B-5-1 2.5-4.0 ND Detected ND
SP-12-1' 1.0 ND ND ND
' SP-12-5' 5.0 ND ND ND
SP-13-2.75' 2.75 ND ND ND
Cleanup Guideline 100 5.0 20.0 _
1- All results are given on a “not detected” or “detected” basis. Please Table 4 and Table 5 below for
guantification analysis results. Detection limits are presented in Appendix B, and are at or below the
cleanup level.

Referring to Table 3 above, it appeared that sample B-1-1, and B-4-1 contained diesel and oil range
hydrocarbons, while sample B-5-1 contained diesel range hydrocarbons. These samples were
submitted for quantification analyses using WIPH-Dx and WTPH-D (sample B-5-1 ). Samples B-2-
2, B-3-1, SP-12-1', SP-12-5', and SP-13-2.75' did not contain detectible petroleum hydrocarbons,
and were not submitted for additional petroleum hydrocarbon quantification analyses. The following
table summarizes the results of the follow-on quantification analyses of the samples exhibiting diesel
and/or oil range analysis, along with the results of additional samples obtained later which were
submitted for WTPH-Dx analyses due to the sample location’s proximity to areas of known
hydrocarbon contamination or suspected contamination based upon visual and olfactory

observations.
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B-1-1 2.5-4.0 10.0 25.0
B-41 2.54.0 110 275
B-5-1 2.54.0 il Not analyzed 10.0 Not appliéable
TP-1-2.25' 2.25 167 10.0 25.0
TP-1-3.25' 3.25 ND? ND 10.0 25.0
TP-2-5' 5.0 ND ND 10.0 25.0
SP-1-1.5' 15 76 26 52
SP-3-2 2.0 49 28 57
SP-4-5.5' 5.5 ND 30 61
SP-5-1.5' 1.5 150 27 55
SP-6-8" 0.66 ND 31 62
SP-7-1' 1.0 29 58
SP-§-6" 0.5 150 120
SP-9-{" 1.0 130 110

MTCA Cleanup Guideline®

200

200

Not applicable

Not applicable

Note: Bold typeface and gray shading indicate an exceedance of the Method A cleanup guideline.

1- All results, practical quantitation limits (PQLs) and cleanup levels given in milligrams per kifogram {mg/kg).
2- ND indicates that the analyte was not detected above the stated Practical Quantitation Limit (PQOL).

4- Method A soil cleanup levels are published in the Model Toxics Control Act (MTCA), Chapter 173-340 WAC.
O- The laboratory reports that the diesel result is elevated due to overlap from oil-range hydrocarbons.

A- The laboratory reports that the sample underwent acid cleanup procedures.

S- The laboratory reports that surrogate recovery data not available due to coelution of target compounds.

D- The laboratory reports that surrogate recovery data not available due to necessary dilution of the sample.

The laboratory testing results of the submitted soil samples, as summarized in the table above and
as included in Appendix B, Laboratory Reports and Chains-of-Custody for Soil Samples, confirm
that concentrations of diesel- and oil-range petrolenm hydrocarbons were present in several samples
above the WDOE Method A cleanup level. Acknowledging that the boring, test pit and soil probe
samples were completed at different times and that the locations and depths of test pit and soil probe
samples were based upon the results of analyses of samples obtained during carlier work, the
following paragraphs summarize in some detail our findings with regard to the WIPH-Dx and

WTPH-D analyses of soil samples.

. Samples obtained from the unpaved northeast corner of the property contain concentrations
of diesel and oil-range hydrocarbons. Based upon the results of analysis of samples B-1-1
(at a depth of 2.5 feet), TP-2-5' (al a depth of 5 feet), and SP-5-1.5' (at a depth of 1.5 feet),
it would appear that the petroleum contamination in this area is limited to soil from the
ground surface to a maximum depth of 5 feet. Also, it would appear that these soils are
predominantly impacted by oil-range petroleum hydrocarbons, with concentrations less than

approximately 2,500 mg/kg.
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Samples obtained from the unpaved northwest corner of the property contain oil range
hydrocarbons at concentrations above the Method A cleanup level (diesel results were below
the cleanup level). Based upon the results of analysis of samples TP-1-2.25', TP-1-3.25', SP-
1-1.5' and SP-3-2' (at the depths indicated by the last number in the sample name), it would
appear that the petroleum hydrocarbons in soil exceeding the Method A cleanup level at the
northwest corner of the property impact soil only at depths shallower than approximately
3.25 feet, with concentrations not exceeding approximately 1,400 mgrkg.

Results of analysis of soils obtained from the vicinity of the heating o1l UST (Samples B-5-1
at a depth of 2.5 feet and SP-4-5.5") suggest that diesel-range contamination above the
Method A cleanup level may be limited to approximately the upper 5 feet of soil. The
petroleum hydrocarbons present in soil at this location are predominantly diesel-range
hydrocarbons. The petroleum contamination at this locality may be a result of surface
spillage and/or overfill of the former UST and/or the current above-ground tank in this area

The results of analysis of soil samples obtained from the southern portion of the property
(samples B-4-1 at a depth of 2.5 feet, SP-7-1', SP-8-6", and SP-9-1') suggest that a
combination of diesel and/or oil-range petroleum residues are present in shallow soil across
this portion of the property at concentrations above the Method A cleanup level, Visual and
olfactory observations of soil during sampling of these borings/soil probes suggests that the
petroleum hydrocarbons are limited to the upper approximately 5 feet . Additional discussion
and analysis of samples obtained form this area is provided later in the report.

Soil at the southeastern edge of the property does not appear to contain detectible petroleum
hydrocarbons, based upon analysis of samples B-2-2 at a depth of 5 feet and SP-6-3".

Soil samples obtained from across the central portion of the property at depths ranging from
1 foot to 5 feet (SP-12-1', SP-12-5', and SP-13-2.75") do not appear to contain detectible
concentrations of petroleum hydrocarbons based upon the results of WTPH-HCID analyses.

Acknowledging that the UST which was formerly located at the northwest corner of the general
storage warehouse was used to store gasoline in the course of its useful life, selected samples from
soil probes SP-1- and SP-11 completed in this area were submitted for analysis for gasoline and
gasoline constituents benzene, toluene, ethylbenzene, and xylenes (BTEX) using GC performed in
accordance with Method WTPH-G. Table 5 below summarizes the results of the laboratory analysis

for gasoline -range hydrocarbons.
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SP-10-9.25' 9.25 <7..7 <0.077 <0.077 <0.077 <0.077
5P-11-6' 6 <8_.4 <0.064 <0,064 <0.064 <(.064
Cleanup Guideline 100 [B0/0,5 400 20.0 200
1- All results given in milligrams per kilogram (mg!k@j"ér parts per million [ppm]}. )The Method A cleanup

levels are published in the Model Toxics Control Act (MTCA), Chapter 173-340 WAC. The "fess than”
symbol (<) indicates the concentration was below the practical guantitation limit for the analysis, which is

the number following the “less than” symbol.

Referring to Table 5 above, it appears that soils in the vicinity of the interpreted location of the
former gasoline UST at depths of 6 feet and 9.5 feet do not contain detectible concentrations of
gasoline-range petroleum hydrocarbons or BTEX constituents.

Following receipt of our initial laboratory testing of soil samples obtained from test pit excavations
~ and borings, it was our impression that the petroleum contamination at the site was relatively low-
level, and limited to diesel- and oil-range petroleum hydrocarbons. We recommended that Ballard
Land Management consider implementation of the WDOE’s Interim Interpretive and Policy
Statement - Cleanup of Total Petroleum Hydrocarbons (WDOE, January 1997, Publication No.
ECY97-600). This method is commonly referred to as the Method B TPH cleanup approach. We
recommended this approach since it has been our experience at several other sites that diesel- and
oil-range hydrocarbons at similar concentrations as (or even higher than) those identified at the
subject site typically will pass the criteria presented in the Interim and Interpretive Policy Statement,
and since it had been shown that groundwater had not been significantly impacted by the presence
of petroleum in soil at the site (groundwater quality assessment at the site is presented later in the
report). This risk-based approach accepted by the WDOE is accomplished by analyzing and
assigning risk to the various fractions of petroleum hydrocarbon products. Under the interim TPH
Policy, hydrocarbons are divided into two major fractions, aliphatic hydrocarbons (hydrocarbons
with straight carbon chains), and aromatics (hydrocarbons consisting of six-carbon ring structures).
Each of these fractions is then subdivided into smaller fractions defined by the number of carbon

atoms in the structure, as follows:

FOR ALIPHATICS: C5-Co FOR AROMATICS: =>(C8-C-10
>C6-C8 >C10-C12
>(C8-C10 >C12-C16
>C10-C12 >(C16-C21
>C12-Cl6 >(C21-C35
>Cl6-21

Each of these hydrocarbon fractions is then represented by a surrogate compound for which
toxicology data has been established/adopted by the WDOE. The risk posed by each of these
fractions is therefore represented by the risk posed by the surrogate compound representing that
fraction. The risk for direct human contact with the impacted soil and the risk to groundwater is
evaluated by entering the concentration of each fraction (obtained by using the EPH and VPH
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methodology set forth by WDOE for the analytical laboratories) into a wotksheet provided by
WDOE. Additionally, the direct human contact risk calculation evaluates the risk posed depending
upon the type of land use (residential, commercial, industrial). In general the risk calculation is less
tolerant with residential land uses and more tolerant with industrial land uses. The interested reader
is referred directly to WDOE’s Interim Interpretive and Policy Statement (Tanuary 1997) if a more
technical discussion on calculating risk is desired. Finally, as a part of the WDOE Method B TPH
cleanup approach, laboratory analysis for the presence of polynuclear aromatic hydrocarbons (PAHs)
is required. The results of the analysis for carcinogenic PAHs (c-PAHs) for each sample are also
used in calculating the risk presented by the petroleum-impacted soil. The analytical method for

PAH analysis is EPA Method 8270C.

Ballard T.and Management accepted our recommendation to evaluate the petroleum impacted soil
discovered during our boring and test pit excavations, and several samples obtained during our
subsequent soil probe sampling were submitted to the project laboratory for EPH/VPH methodology

as follows:

. A sample obtained from soil Probe SP-2 at a depth of 3 feet, approximating the depth at
which diesel-range petroleum hydrocarbons were detected in asoil sample obtained from test
pit TP-1 at a depth of 2.25 feet (the northwest corner of the property).

. A sample obtained from SP-4 at a depth of 2 feet, in very close proximity to the locality at
which diesel-range petroleum hydrocarbons were detected at a depth of approximately 2.5
feet at boring B-5. These borings/soil probes were very close to the reported former location

of the heating fuel UST.

. A sample obtained from soil probe SP-9 at a depth of 3.5 feet. This sample was obtained
from within six feet of boring/monitoring well MW-4, which contained elevated diesel- and
oil-range petroleum hydrocarbon concentrations at a depth of approximately 2.5 feet. The
soil sample submitted from SP-9 for EPII/VPH analysis also exhibited obvious visual and
olfactory indications of petroleum contamination at a depth of between 3.5 and 4.0 feet.

. A sample obtained from soil probe SP-10 at a depth of 5.5 feet. This sample was obtained
from within one foot of the interpreted former location of the gasoline UST. This sample was
submitted for analysis by EPH/VPH methodology due to a faint to moderate odor of
petroleum hydrocarbons in soil at this location from a depth of approximately 5.5 feet to

approximately 6.5 feet.

. A surficial soil sample obtained from the northeast corner of the property (sample SS-1) was
submitted for analysis due to the presence of petroleum hydrocarbons reported at this
location by previous workers (the former site owner) and the finding of pefroleum
contamination in this vicinity during our test pit and hollow stem auger boring sampling and
analysis performed earlier in 1998. Soils at the northeast corner of the property appear to be
impacted by petroleum hydrocarbons from approximately the ground surface to a depth of

approximately three feet.
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The following section summarizes the results of the EPH/VPH and PAH analysis of the samples
noted in the preceding paragraphs.

LABORATORY ANALYSES: EPH/VPH, PAHSs & PCB (SoIL)

Following advancement and sampling of the soil probes, selected samples from depths at which
hydrocarbons had been encountered at elevated concentrations during our earlier sampling and
analysis work were submitted to the project laboratory for analysis performed in accordance with
WDOE EPH/VPH methodology. Additionally, these samples were also analyzed for PAHs
performed in accordance with EPA Method 8270C. Finally, samples obtained from the northeast,
northwest, and southwest portions of the property which exhibited visual and olfactory indications
of significant contamination by petroleum hydrocarbons (as noted above, typically in the oil range
at these portions of the property) were analyzed for the presence of PCBs using EPA Method 8082.

The laboratory results of the samples analyzed for PCBs are summarized in Table 6 below and in
Appendix B at the end of this report.

Aroclor 1016 0.057% ND ND ND
Ar_oclor 1221 0.057 ND ND ND
Aroclor 1232 0.057 ND ND ND
Aroclor 1242 0.057 ND ND ND
Aroclar 1248 0.057 ND ND ND
Arcclor 1254 _ 0.057 0.074 ND 0.46 \\ . C? ;L
Aroclor 1260 0.057 0.086 ND ND %
Sum of Sample Result? 0.16 Not applicable 0.46 r
Method A (residential) Cleanup Guidsline 1.0 1.0 1.0 ~ ) CQUQ-Q..
Method A Industrial Cleanup Guideline 10.0 10.0 10.0 o1 7l
1- All results, limits, and guidelines given in mg/kg {ppm).
2- The detection limit varled for each sample between 0.055 and 0.057 for each Aroclor. Please refer to
Appendix B for the precise detection limit for each sample.
3- The cleanup level is published in the Medel Toxics Control Act (MTCA), Chapter 173-340 WAC. The
cleanup level is given for fotal PCBs, therefore the results of detected PCBs should be summed, then
compared to the cleanup guideline.

As summarized in Table 6 above, it appears that concentrations Aroclor 1254 and Aroclor 1260 are
present in detectible concentrations in sample SP-2-3', and Aroclor 1254 was detectible in sample
SS-1. Sample SP-9-3.5' did not contain detectible concentrations of PCBs. The detected
concentrations in SP-2-3' and SS-1 are both well below the Method A cleanup levels for beth

—residentisl-and industrial soils. Additionally, the total concentration of PCBs in these samples are
below the Method A (residential and industrial) cleanup levels. It would appear that no additional
characterization for PCBs at the site would be warranted.
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As noted earlier, those samples submitted for analysis for EPH and VPH analyses for hydrocarbons
were also analyzed for the presence of polynuclear aromatic hydrocarbons (PAHs). Table 7 below
summarizes the results of the PAH analyses performed in accordance with EPA Method 8270C. The
basis for selection of samples for analysis was described above. The laboratory report presented in
Appendix B provides additional information including quality assurance and quality control data,
as well as practical quantitation limits for the analysis.

Naphthalene

2-Methylnaphthalene <0.18 <0.042 <1.9 <0.041 |<0.37 none none
Acenéphthylene <(.18 <0.042 <1.9 <0.041 |<0.37 none none
Acenaphthene <(.18 <0.042 <1.9 <0.041 | <0.37 4800 none
Fiuorene <018 <(.042 <1.9 <0.041 |<0.37 3200 none
Phenanthrene <0.18 <(.042 <1.9 <0.041 1.0 none none
Anthracene <0.18 <0.042 <1.9 <0.041 | <0.37 24000 nbne
Fluoranthene 0.29 <{1.042 <1.9 <0.041 2.0 3200 nbne
Pyrene 0.32 <0.042 <18 <0.041 1.7 2400 none
Benzo[g,h,/lperylene 0.37 <0.042 <1.9 <0.041 0.70 none none
Carc

Benzo[a]anthracene 0.24 <0.042 <1.9 <(0.041 0.92 0.137 none
Chrysene 037 |<0.042 | <19 | <0.041 | 1.1 0.137 none
Benzo[b]fluoranthene 044 | <0.042 <1.9 <0.041 1.0 0.137 none
Benzo[k]fluoranthene 0.37 <0.042 <1.9 <0.041 0.88 0.137 none
Benzo[a]pyrene 0.40 <0.042 <1.9 <(.041 1.2 0137 none
Indeno[1,2,3-cd]pyrene | 0.38 <0.042 <1.9 <0.041 0.82 0.137 none
Dibenz[a,hlanthracena | <0.18 <0.042 <1.9 <0.041 | <0.37 0.137 none

TOTAL ¢-PAHs:| 2.20 na na na 5.92 0.137 ( ZO.V

Total PAHs: 3.18 na na na 11.32 none none

NOTE: Bold typeface indicates an exceedance of the Method B cleanup level, however, the industrial cleanup level
is not exceeded. Please note that with increasing concentration andfor matrix interferences, the detection limit
or PQL increases. According to personnel at On-Site Environmental, this is unavoidable with the EPA 8270C
analytical methodology.

1 - All results, practical quantitation limils (PQLs} and cleanup levels given in milligrams per kilogram (mg/kg).
2 - Methed A and B soil cleanup leveis are published in the Model Toxics Contro! Act (MTCA), Chapter 173-
340 WAC, The Method A (residential) cleanup level for PAHs is 1.0 mg/kg.

Referring to Tabie 7 above and Appendix B, several non-carcinogenic PAHs were defected in
samples SP-2-3" and SS-1. None of the non-carcinogenic PAIls exceed their respective cleanup
guidelines (if any are published/available). Similarly, carcinogenic PAIs (c-PAHS) were only
detected in samples SP-2-3' and SS-1. While several of the c-PAHSs exceed the Method B cleanup
guideline, the total (the summation) of the c-PAHs in each sample is well below the Method A
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Industrial cleanup guideline. It would appear unlikely that carcinogenic PAIIs are present in site soil
in the study area at concentrations exceeding the Method A Industrial cleanup guideline of 20.0
mg/kg, considering that soil sample SP-2-3' would appear to represent a “worst case” scenario, based
upon the WTPH-Dx data obtained during this study (see Table 4).

Finally, samples SP-2-3', SP-4-2', SP-9-3.5', SP-10-5.5" and SS-1were submitted for petroleum
hydrocarbon analysis performed using WDOE’s EPH/VPII methodology as previously described.
Please refer to the Site Exploration Plan, Plate 3, for a depiction of the sampling localities in relation
to the test pit excavations where elevated petroleum hydrocarbons were detected. The results of the
EPH/VPH analyses are summarized in Tables 8, 9, 10, 11 and 12 found at the end of this report, and

in Appendix B attached.

Referring to Table 8 and Appendix B, Laboratory Reports and Chains-of-Custody for Soil Samples,
it would appear that the EPH/VPH analysis (Method B TPH cleanup) for sample SP-2-3' would pass
only for commercial or industrial uses since the calculated residential Risk is above 1x10°¢ (or 1E-
06), the allowable risk for residential properties. Sample SP-4-2', as summarized in Table 9, would
appear to pass for residential, commercial or industrial uses as the Hazard Quotient (HQ) is below
one (1) in each case, and the Risk is below 1x10¢ (or 1E-06) for residential use and 1x10° (or 1E-05)
commercial or industrial uses. The results for sample SP-9-3.5', presented in Table 10, would appear
to fail for residential and commercial uses, as the Hazard Quotient for these uses exceeds one (1),
but would pass for industrial uses. Referring to Table 11, sample SP-10-5.5' would appear to pass
for all uses, similar to sample SP-4-2'. The results of sample SS-1 as presented in Table 12, would
fail for residential and commercial uses since the Risk (posed by the carcinogenic PAHs) is greater
than 1x10°¢ for residential uses and 1x10” for commercial uses, but would pass for industrial uses.
Also, all five samples would appear to pass the soil to groundwater pathway “test,” since the
concentration calculated for each sample is less than or equal to 0.1 milligrams per liter (mg/1), well
below the 1.0 mg/l threshold for use of the TPH Method B cleanup.

Based upon EPH/VPH/PAH laboratory analyses and WDOE-published evaluation of the samples
as summarized above, it would appear that the surficial petroleum-tmpacted soil at the site would

~require no further cleanup or assessment using the TPH Method B-cleanup. This methodology does—

not take into account the surface water or vapor pathway for potential impacts. Considering that no
enclosed basements are located on or near the subject site, the vapor pathway would not appear to
be an issue at this property. Also, considering that almost the entire site is paved, the potential for
impacts to surface water would also appear to be relatively low. Mr. Bostwick of Ballard Land
Management/ Marine Fluid Systems has stated that should he purchase the property, his plan is to
pave the remaining exposed soil areas of the site (see Plate 2), thereby further reducing any
additional potential impacts to surface water quality, if any exist. Quantitative groundwater quality
analyses at the site is discussed in a later section of this report, and appears to confirm the Method

B “prediction” of “low risk” to groundwater quality.
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LABORATORY ANALYSES: METALS (SOIL)

Several soil samples obtained from across the property were submitted to the project laboratory for
analysis for total metals including arsenic, barium, cadmium, chromium, lead, mercury, selenium,
and silver (RCRA Metals) using inductively coupled plasma (ICP) and atomic absorption (AA)
performed in accordance with EPA Method 6000/7000 series analyses. Soil samples selected for
analysis included surficial samples obtained from borings B-1 and B-2, shallow soil samples
obtained from B-4, samples obtained from varying depths at TP-1, and samples obtained from TP-2
and TP-3. Additionally, attempting to respond to concerns raised by Trident Seafoods regarding
cleanup of soil and sandblasting grit stored by Marine Fluid Systems on a very small portion of the
adjacent Trident property, two samples (GRIT-1 and GRIT-2) of surficial soil consisting
predominantly of sandblasting grit were composited at the project laboratory and analyzed for total
metals. The locations of where the samples were obtained is depicted on the Site Exploration Plan,
Plate 3. Table 13 below summarizes the results of the laboratory analyses for total metals.

B-1-S Surface 33.3 104 0.741 17.8 167 0.808 <0,500 <0.500
B-2-S Surface 10.1 43.1 0.560 17.9 48.7 <0.100 <0500 <0.500
B-3-1 2.25 <(3,500 19.1 <0.500 7.65 0.988 <(.100 <0.500 <0.500
B-4-1 2,25 0.720 15.9 <0.500 20.4 267 <0.100 <0.500 <0.500
TP-1-2.25° 2.25 11.0 74.3 0.95 21.8 357 <0.100 <0.500 <0.500
TP-1-3.25 3.25 1.37 26.9 <0.500 11.7 3.42 <0,100 <0,500 <0.500
TP-2-5' 5.0 506 133. <0.500 34.1 4.05 <0.100 <0,500 <0.500
P
TP-3-1' 1.0 (157 ¢ 130 1,69 38.7 201 0.638 <0.500 <0,500
GRIT-1/
GRIT-2 Surface 31 290 0.56 49 230 <0.26 <10 <0.51
Composiie
MreA Cleanup 200.0% 5,600° 10.04 500.0° 1,000.0* 1.0% 400.0° 400.0%
uideline
Notes: 1- All detection limits, results, and cleanup levels are given in milligrams per kilograms {mg/kg)
{parts per million (ppm})}-
2- Guideline cleanup standards are published in the Model Toxics Control Act (MTCA, Chapter
173-340-740 WAC. The "A" flag indicates the Method A Industrial cleanup level, while the 'B"
flag indicates the Method B cleanup level. Method A Industrial given when available.

As summarized in Table 13 above, none of the samples analyzed contain concentrations of metals
in excess of the applicable MTCA Method A Industrial or Method B cleanup levels. Selenium and
silver were not detected in any of the analyzed samples, and mercury was detected in only two of
the analyzed samples. Only one sample (TP-3-1) contained an “elevated” arsenic concentration, and
two samples (TP-1-2.25" and TP-3-1') contained “elevated” lead concenirations, however, these
concentrations are well below the Method A Industrial cleanup levels for arsenic and lead. Sample
B-1-S obtained from the ground surface at the northeast corner of the property contained a

ENVIRONMENTAL ASSOCIATES, INC.



Ballard Land Management JN 8125
March 17, 1999 Page -32

concentration of mercury (0.908 mg/kg) approaching the cleanup level (1.0 mg/kg), but considering
that the other sample obtained from this arca (TP-2-5") did not contain detectible concentrations of
mercury, it is our opinion that this occurrence in sample B-1-5 may not be representative of general
shallow soil conditions at the northeast corner of the property.

Additionally, the two samples of soil containing abundant sandblasting grit (GRIT-1 and GRIT-2)
did not contain “elevated” concentrations of any metal included in the analysis. In an effort to
confirm that the sandblasting grit-containing soils would not be considered “dangerous waste” if
removed from the property, the composite grit sample was submitted for analysis using the Toxics
Characteristic Leachate Procedure (TCLP) performed in accordance with EPA Method 1311/601 0B/
7470A. Table 14 below summarizes the results of the TCLP analysis. The table also includes TCLP
results of a sandblasting grit sample submitted by Mr. Dana Bostwick for some sandblast cleanup
work performed at the property in 1997. It is our understanding through conversations with Mr.
Bostwick that the results for the analysis provided were of sandblasting grit currently in use at the
site, and that the material included in our grit samples may possibly be the older sandblasting grit
that was used in the past by Union Bay Shipbuilding Company. The laboratory reports for these
analyses are included in Appendix B. Mr. Bostwick did not provide us with the chain-of-custody

documentation for the data provided to us.

GRIT-1/

GRIT 2 Surface <0.40 <3.0 0.023 0.047 0.53 . <0010 <0.40 <0.20
Composile

No 1DV - <05 1 <0.1 <05 <05 <0.02 <05 <05

provided

Dangerous VWaste

Dosignation Criteria? 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0

Notes: 1- All detection limits, results, and designation criteria are given in milligrams per liter {mg/l)

{equivalent to parts per million (ppm}}. Composite sample obtained by EAI, other sample

obtained by Mr. Bostwick.
2- Dangerous waste designation criteria are published in the Dangerous Waste Regulations,

Chapter 173-303- WAC.

Based upon the results of the TCLP analysis of the abundant grit-containing soils as presented in
Table 14 above and in Appendix B, it would appear that the grit-containing soils at the southeast
corner of the property would not be considered “dangerous waste” if removed from the property. The
soils would also appear to be unregulated under the Model Toxics Control Act, as these soils also
did not exhibit concentrations of metals above the MTCA cleanup level as summarized above in
Table 13. Regardless, we would not recommend removal and placement of these soils on non-
industrial properties, rather, we would recommend that these soils remain at the site. Similarly, if
would appear that the sandblasting grit currenily inuse at the site would not be considered dangerous
waste when removed from the property during regular maintenance/cleanup activities performed by

Marine Fluid Systems.
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LABORATORY ANALYSES: VOCS (SOIL)

Considering the reported drum storage arcas identified by previous workers at the site (Parametrix,
1993), selected samples obtained from borings and test pits were submitted to the project laboratory
for analysis for volatile organic compounds (VOCs) using gas chromatography performed in
accordance with EPA Method 8260B. Samples selected for analysis were chosen based upon odor
(if any), proximity to the water table/secps, or proximity to a relatively mmpermeable clay layer,
Table 15 below summarizes the results of the analysis for VOCs. The Method 8260B includes
analysis for over 64 chlotinated and non-chlorinated compounds. Only those compounds that were
detected in the analysis are presented in the following table, and we refer the reader to Appendix B

for the full suite of analytes and their detection/reporting limits.

4-Chlorotoluene 0.017 <0.100 | <0.100 | <0.100 <0.100 <0.100 NIA

Ethylbenzene 0.240 <0.100 <0.100 <0.100 <0.100 <0.100 20.04
Naphthalene _ 0.788° <0.100 <0.100 <0.100 <0.100 <0.100 320.08
1,2,4-Trimethylbenzene 0.153 <0.100 | <0.100 <0.100 <0.100 <0.100 N/A

m,p-Xylene 4.99 <0.400 | <0.400 | <0.400 <0.400 <0.400 20.0%
o-Xylene 1.90 <0.100 | <0.100 | <0.100 <0.100 <0.100 _ 20.0%
Total xylenes 6.89 - - - - - 20.0*

For the benefit of the reader, those samples with detected analytes have been highlighted by bold. This in no way suggests that the

concentration is above the reguiatory level.

1- Alf results, reporting limits, and cleanup guidelines are given in milligrams per kitogram (mgtkg - parts per million {ppm}).

2- Guideline cleanup standards are published in the Model Toxics Control Act (MTCA), Chapter 173-340 WAC. The "A" flag
indicates the Method A Industrial cleanup level, while the "B flag indicates the Method B cleanup level. Method A given
when available.

N/A “NJA” indicates that the cleanup level is not available/not published.

S- The "S" flag denotes that the laboratory indicates that the concentration is a suspected laboratery contaminant, and not
representative of the concentration in the sampla. Naphthalene was present in the laboratory QA/QC blank sample.

Notes:

As summarized Table 15 above, it would appear that with the exception of sample B-2-2, completed
at the southeastern edge of the property, VOCs are not detectible in any of the samples analyzed. The
concentrations detected in sample B-2-2 obtained from a depth of 5.0 feet arc all well below their
respective cleanup levels, if available (typically, when cleanup levels are not available, it is because
there is insufficient toxicology data in the published literature to develop a reference dose used in
the calculation of Method B cleanup levels). A possible candidate source for the VOCs detected in
sample B-2-2 could be the reported drum storage that occurred in the area of boring B-2 during the
occupancy of the property by Union Bay Shipbuilding Company. Other candidate sources could
exist of which we are unaware. Relying solely upon the results presented in Table 15 above, it would
appear that no additional characterization of soil at the property for the presence of VOCs would be

warranted at this time,
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LABORATORY ANALYSES: GROUNDWATER

As discussed carlier, the potential contaminants at the site have been identified as consisting
predominantly of metals, volatile organic compounds (VOCs), and petroleum products. The
following sections summarize the results of laboratory analyses of groundwater for these potential

contaminants,

Petroleum  On May 6, 1998, following depth to water measurement and developmental
Hydrocarbons  purge bailing as described previously, groundwater samples were obtained
from each well and submitted to the laboratory for analysis performed in
accordance with WDOE Method WTPH-Dx, since only diesel and oil range
petroleum hydrocarbons were detected in soil samples at the site. Table 16
below summarizes the results of the analysis. A copy of the laboratory report
and chain-of-custody is provided in Appendix C, Laboratory Report and
Chain-of-Custody for Groundwater Samples.

MW-1 ND? ND
MW-2 0.468 ND
MW-3 ND ND
MW-4 0.731 ND
Practical Quantitation Limit (PQL) 0.250 0.750
MTCA Method A Cleanup Guidsline® 1.0 1.0
Notes: 1- AIE- results, practical quantitation limits (PQLs) and cleanup levels given in milligrams per liter (mg/l}.
2- ND indicates that the analyte was not detected above the stated PQL.
3- Method A groundwater cleanup levels are published in the MTCA, Chapter 173-340 WAC,

Referring to Table 16 above, it would appear that groundwater at monitoring
wells MW-1 and MW-3 do not contain detectible concentrations petroleum
hydrocarbons in the diesel and oil boiling ranges. Groundwater at MW-2 and
MW-4 do not contain detectible concentrations of oil boiling range
hydrocarbons, however, petroleum hydrocarbons as diesel were detected at
concentrations below the MTCA Method A cleanup level. Based upon these
results, it would appear that groundwater at the site has not been significantly
impacted by petroleum hydrocarbons in the diesel and/or oil boiling ranges
possibly related to either surficial petroleum spillage or the former on-site
underground storage tanks.

Metals  Groundwater samples obtained on May 6, 1998 were submitted to the
laboratory for analysis for total and dissolved metals including arsenic,
barium, cadmium, chromium, lead, mercury; selenium, and silver (RCRA
Metals) using inductively coupled plasma (ICP) and atomic absorption (AA)
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performed in accordance with EPA Method 6000/7000 series analyses. Table
17 below summarizes the results of the laboratory analyses for both total and

dissolved metals in groundwater.

Arsenic 3.98 1.73 3.32 3.80 259 3.51 <1.00 2.09 5.0%
Barium 33.6 29.4 41.9 33.8 44,3 33.3 86.0 78.1 1,1208
Cadmium <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 5.0%
Chromium <1.00 3.17 <1.00 1.71 <1.00 1.81 <1.00 3.26 50.0*
Lead <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 5.0
Mgrcury <1.00 <1.00 <1.00 <1,00 <1.00 <1.00 <1.00 <1.00 2.0%
Selenium <1.00 1.2 <1,00 <1.00 <1.00 <1.00 <1.00 <1.00 80.0°
Silver <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 80.0°

Notes:

For ifie benefit of the reader, those analyles that were detected have been highlighted by bold typeface. This in no way implies that
the conceniration Is above the cleanup level for the analyte, Those samples exhibiting concentrations of analytes above the cleanup

level have been shaded by gray.
1.

2-

All detection limits, results, and cleanup levels are given in micrograms per liter {10/l - equivalent to parts per billion

(ppb)}.
Guideline cleanup standards are published in the Modet Toxics Control Act (MTCA, Chapter 173-340-740 WAC. The "A"

flag indicates the Method A cleanup level, while the "B" flag indicates the Method B cleanup level. Method A given when
available.

Referring to Table 17 above, it would appear that groundwater at all four
monitoring wells on the property do not contain detectible concentrations of
cadmium, lead, mercury, and silver, either total or dissolved. Dissolved
chromium was consistently detected at very low concentrations in all four
samples, but was not detected on a totals basis. This is possibly the result of
sampling methodology, which included preservation of the field-filtered
(through a 0.45 micrometer [zm] membrane) sample with nitric acid (HNO;),
which could possibly leach chromium from any remaining suspended
sediment following filtration. Selenium was detected only in the sample
obtained from MW-1, and similar to chromium, was only identified in the
dissolved sample, however, the dissolved concentration is well below the

MTCA Method B cleanup level.

Arsenic and barium were consistently detected in groundwater obtained from
all wells, with the exception of the total barium concentration in groundwater
obtained from MW-4, which was not detected. Excluding the total arsenic
concentration in groundwater at MW-3, none of the total or dissolved
concentrations of arsenic and barium reported exceed the respective cleanup
levels for arsenic and barium. The total concentration of arsenic at MW-3
(7.59 ug/l) is only slightly in excess of the cleanup level (5.0 ug/l), however,
the dissolved concentration is below the current 5.0 g/l MTCA Method A
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clearup level. It is our understanding through conversations with Mr, Charles
San Juan of the WDOE Headquarters in August of 1998 that some
consideration is being given to increasing the groundwater arsenic cleanup
level. Tt is not known if such an increased cleanup level for arsenic will be
implemented in the future. It has been our experience at several sites in King
County including the adjacent Salmon Bay Steel/Birmingham Steel property,
that groundwater may contain concenirations of arsenic wéll in excess of the
Method A cleanup level, both total and dissolved, often approaching
concentrations as high as 50 wg/l. During our recent work for a different client,
groundwater at the adjacent Birmingham Steel property contained a dissolved
concentration of arsenic of 23 ug/l, and we opined that this concentration may
be a naturally occurring condition (EAI, December 2, 1998). WDOE has
apparenily concurred with this conclusion at the adjacent Birmingham Steel
property, since the “no further action” (NF A) determination at that adjacent
site did not contain mention of the presence of arsenic in groundwater. Based
upon the results presented here, and relying upon our experience in the area
and with the WDOE, it would appear that groundwater at the subject site has
not been significantly impacted by metals. It would appear that no further
characterization of site groundwater would be warranted with respect to total

or dissolved metals at this time.

Considering the reported drum storage areas identified by previous workers
at the site (Parametrix, 1992) and the use of certain paint thinners at the
property currently and in the past, groundwater samples obtained were
submitted to the project laboratory for analysis for volatile organic compounds
(VOCs) using gas chromatography performed in accordance with EPA
Method 8260B. The Method 8260B includes analysis for over 64 chlorinated
and non-chlorinated compounds. None of the 64 VOCs were detected in
groundwater obtained from any of the monitoring wells completed at the
property. For confirmation of this finding, we refer the reader to Appendix C.
Based upon the absence of detectible concentrations of VOCs in groundwater
obtained from the site, it would appear that no additional characterization of
groundwater with respect to VOCs would be warranted at this time.

LABORATORY DATA QUALITY REVIEW

A review of the laboratory quality assurance/quality control (QA/QC) data provided with each
laboratory report and included in Appendices B and C, including method blanks, matrix spikes,

matrix spike duplicates, and surrogate recovery suggests th

at the quality of the data may be relied

upon as representative of actual conditions/concentrations in each sample. In each case where a
relative percent difference or control limit was outside the established range of values, it would

appear

that the laboratory has established a reasonable explanation for accepting the data as valid.
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Sample heterogeneity and matrix interferences were often noted or present, however, such conditions
should be not be interpreted as unusual, considering the heterogeneity and variability inherent in

earth/environmental materials.

Relying solely upon information developed during the course of this preliminary investigation, and
information contained in publically available reports, it would appear that:

’ Soil at the subject property has not been impacted above the MTCA Method A Industrial
cleanup levels by volatile organic compounds (VOCs). Trace concentrations of several
VOCs including xylenes, 4-chlorotoluene, ethylbenzene and 1,2,4-trimethylbenzene, were
detected at a single locality at the property (boring B-2-2 at a depth of 5 feet, however, the
concentrations were well below the MTCA Method A cleanup level.

. Soil beneath the site does not contain concentrations of metals in excess of the their
respective MTCA Method A Industrial or Method B cleanup levels, Additionally,
sandblasting grit in soils located predominantly at the southeast corner of the property does
not appear to contain leachable concentrations of metals in excess of the Dangerous Waste
Regulations, Chapter 173-303 WAC. The current sandblasting grit in use at the subject
property also does not contain concentrations leachable metals. Soil and sandblasting grit at
the property would not be designated as hazardous or dangerous waste if removed from the
property. We do not recommend removal of soil from the property, however, since certain
metals concentrations (arsenic and lead) are in excess of the MTCA Method A residential

cleanup levels.

. Polynuclear aromatic hydrocarbons (PAHs) are present at several (predominantly surficial)
localities across the property, and may be present at any locality exhibiting elevated
hydrocarbon concentrations. The non-carcinogenic PAHs at all of the localities analyzed are
well below their respective Method B cleanup levels. The carcino genic PAHs that were
detected are present at concentrations exceeding the Method B cleanup level, however, the
total concentration of carcinogenic PAHs detected at two localities (SP-2 at the northwest
corner of the property and SS-1 at the northeast corner of the property) are below the MTCA
Method A Tndustrial cleanup guideline. Additionally, analysis of these samples using the
MTCA Method B petroleum cleanup method suggests that the presence of these carcinogenic
PAH compounds would not present a significant risk to human healih or the environment or

present the potential for impacts to groundwater.

. Soil at the subject property that is impacted by oil-range hydrocarbons does not appear to
contain concentrations of polychlorinated biphenyls in excess of the MTCA Method A

Industrial or Residential clearmp guidelines.
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. Soil in the vicinity of the reported former location of a 1,200 gallon gasoline underground
storage tank does not contain detectible concentrations of gasoline-range petroleum

hydrocarbons or BTEX constituents.

. Groundwater at the subject property does not appear to be impacted by metals, volatile
organic compounds or petroleum hydrocarbons in concentrations exceeding their respective
MTCA Method A or Method B cleanup guidelines for groundwater. Volafile organic
compounds were not detectible at any of the four monitoring wells at the subject property,
and with the exception of arsenic at MW-3, metal concentrations (both total and dissolved)
arc well below the respective Method A or Method B cleanup guidelines. Dissolved arsenic
was not present at a concentration exceeding the Method A cleanup guideline at MW-3 and
the total concentration of arsenic was only slightly in excess (7.59 ug/l) of the Method A
cleanup guideline for arsenic (5.0 xg/1). Petroleum hydrocarbons were detected at two of the
monitoring wells at the property (MW-2 and MW-4), however, the concentrations reported
(0.468 mg/l at MW-2 and 0.731 mg/l at MW-4) were well below the MTCA Method A

cleanup guideline of 1.0 mg/l.

Soil at the site at several localities contains concentrations of petroleum hydrocarbons in
excess of the MTCA Method A cleanup level. These localities are the northeastern and
northwestern unpaved areas of the property, in the immediate vicinity of the heating oil
above ground storage tank/former heating oil UST location, and along the southern boundary
of the property. The depth of petroleum contamination does not appear to exceed
approximately four feet along the southern side of the property and in the vicinity of the
heating oil above-ground tank. The contamination at the northeastern and northwestern
unpaved portions of the property does not appear to extend below depths of approximately
5 feet and 3.25 feet, respectively. The contamination is predominantly in the diesel and oil
boiling ranges, with primarily diesel-range hydrocarbons in soil in the vicinity of the above-

ground heating fuel tank.

With regard to the presence of petroleum hydrocarbons contamination in the diesel and oil ranges
at the property, it is our opinion that the source for the hydrocarbons at all localities identified is
possibly the result of surface spillage/releases. This would appear to be supported by the information
provided by Dana Bostwick, who related to us that diesel engines were formerly stored at both the
northeastern and northwestern corners of the site. Along the southern portion of the property, it
appears that surface spillage/releases and/or pefroleum impacted fill material may be responsible for
the hydrocarbon contamination. The maximum concentration reported using WTPH-Dx was 2,440
mg/kg at B-4-1, and the maximum concentration reported by EPH/VPH methodology was 22,000
mg/kg at SP-9, which were both located along the southern side of the property. It would therefore
appear that impacts to soil by petroleum hydrocarbons are greatest south of the marine railway. The
EPH/VPH laboratory resuits suggest that the highest concentrations occur as C21 and higher

hydrocarbons, which corresponds to the oil boiling range.

ENVIRONMENTAL ASSOCIATES, INC.



JN 8125

Ballard Land Management
Page -39

March 17, 1999

Regarding future action at the site with respect to shallow petroleum-impacted soil (above
approximately 6 feet in depth), several management alternatives exist including, but not limited to:
(1) no further action; (2) excavation and disposal through thermal desorption of impacted soil; and
(3) excavation and on-site treatment of impacted soil.

Considering that these shallow soils exhibit relatively high concentrations of oil-range petroleum
hydrocarbons, it would appear that on-site treatment (alternative 3 above) of these soils would not
be effective in significantly reducing hydrocarbon concentrations, since oil-range petroleum
hydrocarbons are typically not effectively remediated by natural or enhanced biologic degradation
in this climatic region. An additional consideration for rejecting this alternative include the space

requirement to complete the remediation.

While excavation and treatment by thermal desorption and subsequent recycling of the soils could
be an effective remediation alternative, the costs associated with this method (or simple excavation
and landfilling following on-site treatment) could be prohibitive, considering the pavement
destruction and replacement, repair of/damage to/disruption of utilities, impacts to business
operations (anticipated to be considerable), etc.

Additional sampling and analysis could be utilized to further define the extent of impacted soil,
resulting in tighter budgetary control of any cleanup that may be performed. However, it is our
opinion that the sampling and analysis completed in accordance with the Interim and Interpretive
Policy Statement - Cleanup of Total Petroleum Hydrocarbons using the industrial land risk
assessment and hazard quotient has documented that these shallow-seated petroleum-impacted soils
present little potential for additional impacts to groundwater or human heaith. For this reason, the
no further action alternative with regard to the shallow petroleum-impacted soil at the property
would appear to satisfy the intent of the Model Toxics Control Act, and be protective of health, and
groundwater, As noted earlier, it would appear that the potential for these impacted soils to adversely
impact air quality and/or surface water quality may be relatively low, also supporting the no further

action recommendation for these soils.

Considering that the EPH/VPH analyses have documented little potential for impacts to health
and/or the environment for the industrial land-use risk criteria, along with the fact that the property
is paved or is planned to be paved (mitigating the surface water pathway), there are no basements
in the vicinity of the site (thereby minimizing the potential vapor pathway), it is our opinion that
additional action or further study of soil quality with respect to petroleum hydrocarbons would not
be particularly useful at this time. Additionally, no further study would appear to be warranted with
respect to metals, VOCs, PCBs or PAHS in soil and/or groundwater at this time, however, the owner
or facility operator may wish to consider periodic (quarterly or semi-annually) monitoring of
groundwater quality with respect to diesel and petroleum boiling range hydrocarbons in an effort to
document and verify stability of groundwater conditions over time.

Finally, in accordance with the Model Toxics Control Act (MTCA), Chapter 173-340-300 WAC,
this report should be forwarded to the WDOE, as the subject property is a site listed on WDOE’s
Confirmed and Contaminated Sites listing. As an alternative to simply providing the WDOE with
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a copy of this report for in-house review and file information, Ballard Iand Management may wish
to consider submission of this report for technical review under the Voluntary Cleanup Program
(VCP) in an effort to obtain WDOE’s technical opinion regarding the petroleum contamination at
the site, and hopefully obtain a determination of “no further action” with regard to the presence of

petroleum hydrocarbons in shallow soils at the site.

This report has been prepared for the exclusive use of Ballard Land Management, along with their
several representatives, for specific application to this site. Our work for this project was conducted
in a mammer consistent with that level of care and skill normally exercised by members of the
environmental science profession currently practicing under similar conditions in the area, and in
accordance with the terms and conditions set forth in our proposal March 13, 1998 and October 15,
1998. The opinions offered here rely solely upon observations and assessment of conditions
encountered at separated boring/sampling localities and/or depths. Conditions may vary between the
various exploration localities or at other locations and depths. No other warranty, expressed or
implied, is made. If new information is developed in future site work which may include
excavations, borings, studies, etc., Environmental Associates, Inc., must be retained to reevaluate

the conclusions of this report and to provide amendments as required.
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Environmental Associates, Inc., December 2, 1998, Supplemental Subsurface Sampling and Testing,
Proposed Shoreline Parcel Purchase, Birmingham Steel Property, Northwest 42™ Street at
Burns Avenue Northwest, Seattle, Washington. Prepared for J.G. Ferguson Agency, 31 pps.,

4 tables, 11 plates, appendices.

Dames & Moore, April 27, 1992, Phase I Environmental Site Assessment and Phase II Investigation,
Glacier Park Company Property, Seattle, Washington (adjacent to the subject site on the
southeast). Prepared for Waterfront Press Co., 21 pps., 3 figures, 6 tables, appendices.

Hart Crowser, December 22, 19989, Preliminary Environmental Assessment, Glacier Park
Company, Leary Avenue Property, Property Sequence No. 828, Seattle, Washington
(adjacent to the east). Prepared for Glacier Park Company, 8 pps., 1 figure, appendices.

Parametrix, November 1993, Phase 1 Environmental Site Assessment, Union Bay Shipbuilding
Corporation Site, 801 Northwest 420 Street, Seattle, Washington 98107 (subject site).
Prepared for Ms, Billie Adams, Tippett Marine Services, 17 pps., 2 figures, appendices.

United States Geologic Survey, 1983, Seattle North, Washington 7.5x15 Minute (1:25,000 scale)
Topographic Quadrangie Map. From aerial photographs obtained in 1977, 1 sheet.

ENVIRONMENTAL ASSOCIATES, INC.



DNI SALVIDOSSY TVINAWNOIIANT

"JSW UDAY JOU SBU Kd L JO} [8AS] ONUESD S UsY) ‘SA0GE G-1 M1 SINJI0 SUSPISIXS ALe Yl 'g

“HelL €303 /6L 0 L p2aoxa J0ULED |8 L) 18 UONEeNUasu0D, sy, g

“BSN pUB| AUB 18 GO-01LX 1L DBBIXS JOULIES 12)0} BY} IO YU SYL ¥

JEUISNPUL IO |BIISLULIED JQ) SO-T0LX ] 1O 95N pUB| [EUapISal 10} §0-T01 X PSOSXa JCULED SUORIEY 1o SIUBISGNS [ENPAIPUI 40 ¥SU aU), e

0"l DSOS JOULED (SIUaNoNk PIEZEY S} 4O WINS) XIPU pJEZEY 341 2|

0" DPBOX3 JOULED SLUORIEY JO SIVUBISNS [ENPIMPL Joy sjuanonb plezeH -|

spunodwaos 134, 94} S8 UDNS SPOUSISINS [SNPAPU] O} JBJEMPUNCIE BU Ul SOLEPSEIXNE S0 JCUUED als) “/BW 071 Jo Jsiempuncis

U} U} [2AS] Hd.L E Buipesdxe 10U 1 UDIIPPE U] '(,AD)0d WLBU|, BSS) PRISPISUCD 24 JSNWL JRJEM BOBUNS PUE Jodea se yons 'sAemyied s|qissod loio
#IBIEMPUNOB-01-[0S, PUE ,L}{EBY LIEWNL J0EIUDT J0BUID, TSABMLYEC OM] IO} Hd 2, Jo) Sieas] dNuesiD 10s 2 PUE G SPOUIajY SAIEINDIED 153YSHiom SINL *SALON
'S||e1ap (BUORIDPE J0) TUSWINDOP 1By} &) paLiajal §i Japeal sy (661 ‘08 AJBNuUEr) Juawalels ADljod PUB aAn@idieiu] Wi Jue0al 150w $300m U paysiand
san[EA aU) 10eed .l pasn senjeA “palepdn A|lzapousd ag ABW puE JOAM AQ PaI0RIas 218 4dD0 PUB QR 10} Senjea 3y 'Spunoduiod asoy)

103 (4400} 10j0e 4 ASNSI0 JS0URY) [BID PEISIDCESE SU) PUB Z ULLINIOY U] SIBP USIBINIIUCY K PUS SUSTUIY SU} WY PRI S1YSU a4} S|

{1} 930 SdUBIRIEY [BIO PRBID0SSE BY) PUB Z UWNIOD) Ul BJEP UCHEIUSIUCS [0S B4} W0 PRIRINI[ED $1 Jualonid SiU) jualon pJezey = TH

SSvd paglpt-Fi-|
mwnw_hm_
auanjo] |
AUIZUGIAYIT
$0-32T'L 90-320°F% SO-HLE ) L 22 SHY D
000 00+300°0 00+300'0 C0+300°0 520'0 0 auszusy
£0'0 28]
zoou0 65 gE- <03
0000°0 0 12-gk< D3
0000 0 9l -2k 23
00C°C o Zh-0i< 08
0000 0 olL-g<d3
Sjeony
Q00 000 100 9070
000000°0 12-91<03
000000 0 9l-2L< 23
000600 0 Z- 01«23
00000 0 0L-9<OF
0000 ) C 8-9<03
000G 0 9-503
sageydiy
{uBw) ASIY OH %Sty DH ASRY OH (BuyAep, By} (Kep,By/Buw} {By/Bu) punoduwog
Joyaey fausjod asoq )
11em @rauo) |eLsnpuy [erBLILIo? [enuapisay Jaoue] je1p @aIeY (B0 | "ouodies
ol & 8 /) 9 g ¥ £ 4 L

{fwdd] uouw Jad mtmﬂﬂ_o Byy/Bw) weibojiy Jod swelbijiw W SUOIERUIIUOD [y

£-Z-dS e|dweg sisAleuy HdA/Hd3 JO sinsay :g 371av.L

6661 LT Y40

IWISPUD Y pUDT pAvIIDYG




STISNT

DNI SELVIDOSSY TVINAWNOYIANA

*[ELISNPL IO [B2I9WILIOD IO GO-TLX] 10 asn pui| [ejuaplsad

“JoLU UG JOU SBY H L, 40} [oAS) dnueaip au) uay) ‘SADGE G-| U] SINDJ0 9auspasdxe Aug )| -
"HdL |21} 1/BW [ |, Padaxa JOUUEO (oM 24 Je UOBeIasuos, 8yl

‘&% pue| Ade 10y Go-TinLX ) PBE0Xe JOUUED [2)0) SU) 403 sU Ayl
10} 90-3Q X} P220XS JOUURD SUOHORI] JG 3DUEISINS |ENPIAPU

0°L Pa0Xa JouuER ($uanonb piezey sy JO WINS) Xapu) prezey ay)
0] 999%S JOULED SUORoRY JO SIAULSANS (ENPIAPU] J0) SjuSonb plezey |
*SpUNOCWEY X139, AUl SB YINS SIOURISTNS [ENPIAPU; IO JBIEMPUNCID aY) Ul SIUEpeeaX ad JOUUED Suay) /B o | Jo Jaiempuno.l
BU} Ul [8ABE HAL € BUIpesaxs 10U G} UOIIPPY U] *(,A210d WG|, 985) PRISPISU0D B4 ISN Jajem saeuns pue Jodea se yons ‘shemyed sjqissod JsLi0
- J81EMpUNOIB-0)-I08, PUE UNBSY UBLUNY J2EIUDD 10911, SABMUIED DM JO) HdL JO} SIRAS| dnuesio |10 2 PUE g SPOLRBA S8)Einojed Jaeusyiom SiuL :SILON
*S{EI9P |eUDHIPRE JO} JUBLUNDOP JBY) O} PALIBSR) S1 JOPES) BUL (/861 ‘08 ABNUEr) WaWSIES ANI0d pue aaRaidiaju WLl JUada. 50w SIAOAM U peusiand
SaN[EA SU) 109)8J 219y PIsn sanjeA “pajepdn Alleopouad ag ABLL PUE SOOM AS PRIO3ISS I8 4d900 pue M o) $anjea att spuncdwod asoly

10} {400 10108 ADIUS104 JEOUERD) [BIQ PRIIBIDOSSE 2U) PUB Z UWINICO Ul BIER UCHENUSIUCT Hyd PUE 2US2USd B4} WOY DSIBINCIED S 33U BUl MG

(M) 9S00 BOUAIREY (B0 PRIBIDOSSE By} PUB Z UWINOD) Uf BIEP LUOHEILBIN0D (108 B4 Loy Faj@Inajes st juajont iyl "jualiony piezeH = DH

“ ssvd 11ns3y
i
000
000 auszuagiAig
00+300°0 00+300°C 00+300°0 e
000 00+300°0 00+300°0 00+300'0 620°0
200

0000"0 gg-12< 03
£E00°0 L2- 9103
lesoo 91 -Zh< 0T
0200 5E ZL-0L< Q3
0000 c 0L-§< 03

SONRWON

10'0 60°0 IE0 900 e

0000000
100000 c00L 9L-21< 03
L0000 00z Zi-Ok< 03
00000 0 oL 8< 03
0000 0 g-8<Dg
000G o g-g03

saneydily

{/6uw) b2 TH %S DH 351y OH {Byfep,6y) (Aep,Bxbur} {Bsy/B)
10}0EL Aouajod s
112m @raued {elnsnpul B0 [eguapisay Jasuen 1e1n sausdy B | "2uo) pog
£l oL 6 8 L 5 s ¥ € z I

B

37

([wdd] uorjjiw xad syed lo Byybw) Emhmu__x Jad sweiBlIw Ul SUOIIBIUIZUOD jiy

Z-7-dS o|dweg :sisAleuy HdA/HJT 10 siinsay 6 31gv.L

6661 LT Yoo

JUIWISDUD Y puvT pAvIIvg




DNT ‘STLVIDOSSY TVINAWNOTIANT

i HR5Y 104 SeY Hd 1 10} [2A8] dniuesio BUi USU) ‘SADGE §-| U] SINJ00 asUapasod Aug ) "9

"Hdl 1210} 1YBW 0| PR20Xa JOUUED |jdM BU) 12 UOeIUSIuoS, BUL G

28N pue| AUB 10} GO-J0LX] PRB0XE JOUURD (210 L) SOy XSU AU ‘f

‘JeIySNEUL 10 [BIGISUWIWOD 4O} §0-T0LXL JO 95N PUR| [BRUBPISAL 10} §0-201X| PESIXS JOUUBD SUOHIEY JO SILRISANS [ENPIAPULICIYSK UL "¢

0’| paeoxa JouLUED (Suanent pIRZEL BU} 40 WNS) X2PU| PIEZEY 3UL 2

0] POBIX2 JOUNED SUOKoRY JO SSOURISYNS [BNPIAIPUI JO} Sjusnonk piezey ")

-spunedwod X134, 541 SE YaNS SBCUBISNS [ENPIAPUI J4; JSIEmpUNeIE B1) Ul 8oUBPasaxe g J0uueD alay) /8w oL 4o Jajempuncit

Y UL [2A3] Hd 1 & BUIPaSoXa 10U 0} Uomppy Ul < Aalog Wusiul, 998) palsp|SU0D 8q 1SNLU JBJEM 30eMNS pug Jodea se Yans 'shemuied siqissod B0

IBlempuUNcIB-0)-j08, PUB ,UNESY UBWINY JAEU0S J921ID, ISAEMUIEd OM] IO} Hd 1 10} S|AR] dnues (10 £ pUE g SPOUISI SSIRINSIED 193UsHIom SIL 1S3 LON]
“SIIE15P 1BUCIPRE JO) JUBLIMOGD 12U} ¢} PALIRJR) S| Jepess sUL (/661 08 ABnuer) Juswaisg A10d Bue sAla.dIelu] tUaiu| U2 1SOW 5,300 Ul paysignd
$an[2A B} 10B1J5) B.9U PSSN SAN|EA "palepdn AllRaipousd 8q ABW PUB FOQOM AQ PAI0SIaS Atk 480 PUB (Y o) SBn[BA U, spunoduica asouy
105 (49DC) 101084 AUBI0H JeoueD [RIO) PAIEI0SSE SU) PUB Z ULINIGS Ul SIBP UDGRINISILOD HYd PUE SUSZUSY SU) 0L PHBINCIED SISH 343 HSHY
(4} 9500 FDUSIOY 210 PAIBICOSSE BUJ PUB Z UWNICS Ul BJEP WORENUSIUCD [0S 8L Loy _Mm%.o_mu 51 jusnenb 1Y) JUSRONY PIEZeH = OH

-

<0

11Ns3y

0,
9t 1
000
0000 0o'c 600 susn|o],
[vloe] 000 auszUaqQIAUT
00+300°0 00+300°C " |eorm000 9 SHYd-2)
000 00+300°0 G0+300°0 00+200'0 520°C auazuag
£0°0 rter et
Z000°0 ge- 1Z< D3
SZ00°0 12-81< 23
50070 91 -z« O3
0070 2L-< 03
0000 0 0L-9<03
Sogewc)y
200 az'o o'y o0°0 ! -0
0060000 ot \Nh ovvz 1Z-91< a3
0000C"0 51 0022 9i-2h< D3
£0000°0 cZe Zi-0l< 03
000070 0 ol-8< 03
000°0 0 g-g<03
q00'0 0 ¢-g03
saneydily
(115w sty UH HST DH ASIY OH (Buwjkep, By} {Aep, BB (B3/Bw) punodwo
Jojoey Aouayod asog
l2m @roucH [BIBIWIOD |enjuapsay 122UES [er0 20wy =g | uon iog
] 5 ¥ 2 z 1

6661 LI Y2

JUIWMASPUD I puD pAvieg




ONT SHIVIDOSSY TVINTWNOIIANT

“JeLL LS9 10U SBY Hd 1 o) [9AB] dNUES|S 2U) USLY SACOE S-1 U) SIND00 S3Uspasaxe AUB 3} g
"HelL 1210} B (), POBOXD JOULES ,[fBM SUY 12 LORIUEIIeD, BYL G

"3SN PUB| AUB JO} §O-T0 LX) POBIXS JOULBY [10] 841 .0} ¥SU UL ‘¥
“[EMISNPU] JO {BIOIBWILED 10} G0-F0 LX) JO 9817 PUB| (BHUSPISS] 10} O0-S0LX| POSOXS JOUUERD SUOROEI JO S8IUBISHNS [EBNPIAIPU] 10} YS1 BYL 'S

0'L PaROXa J0UUED (SIUSHOND PIEZEY DU} JO WINS) XBpU] pIEZRY 3y ) 2|

0" F2POXE JOLUUED SUCHORY J0 SBOUEISqNS [ENBIAINLL IOt Sjusionb plezel i)
*SPUNOAWOD XL Sd, U} SB USNS SS0URISANS |NPIAPUL JO) JSEMPUNCIE @uy U 8oUBpasa 34 jouues aay) “/Bu 07| 40 Je1empunod
BU} Ul [818] Hd L B BUIpas9x® 10U 6] UOPPY Ul “(,A2l0d WuBju|, 38S) pRIBpISucD S JSNW JBJEM BIBHNS pue Jodea Se yans ‘sAemyed s|qissed Jauyo

W IB1EMPUNCIB-0J-I0S,, PUB L1231 UBWINL JOBIU0D J0RUIP, :SABMUIET OM) 10] Hd L 10} SieAR| dNUBB(D {I0S £y PUE § SPOLIBK SSIBNS(Es RBaUsHIoM SIY1 *SaLON
*S|iElap (eUOHIPPE JO JUBUWINSOR JEL) €} PSLISIaL S| Jepeal ayL (/66 ‘08 AlENUEr) JUBWSIEIS ATli0d PUB SARe:sdIelU) LS| Jasel JS0W S30aM L paysand
sanjea SUY) Paysl 19y pesn sanjeA palepdn Aljestpoyad aq Aewl pue JOOM Aq PRjOBIES BIB 4400 PUB (Y 10} SeNjea By "SPUNQAILOd SS0u

104 {(4dD0) J0IeRd ADIURIO JADUEBD [BIQ PHIEIDDSSE BU} PUE Z ULUNICD U BJEP LOJEIIUSOLO0D Hyd PUE SUSZUSE BUY} LUOL PEINSIED $I H$H U ST
“{(ays) 2500 20UBEIEY [BIO PRISIN0SSE B4} PUE Z UWN[OD Ul BIER UO[EJJLASLOD 108 SL) LIOK PAjBINaiEd $i WaonD i) ‘JUSienD piezeH = DH

SSvd

88vd

SSYd

L1NS3d

€00 313 L
oon 000 00’0 0oz o saualAy|
0000 00’0 000 0%'0 0Z'0 s} auanje
000 000 000 QLo 0 suszudqliylg
00+300°0 00+300°0 00+300°0 £l c SHYd-
Q00 00+300°0 00+300°0 00+300°0 8Z0°0 o} auazuag
€00 delicieeia]
000070 0 T
000070 0 LZ -9k 03
0000 0 gL-2le 0l
0000 0 2L-01e 03
0000 o 0L -§< 03
SIRBWON
90'C
000000°0 0 Lg-9k< 03
0000070 0 g1-Z1< 03
0000070 o Z- 0L O3
00000 0 0}-9<53
000°0 0 g-9<93
0000 0 9-503
saneydiy
{1/Bu) ASiY OH pEH TH sy OH {BLuyAep, By} (Rep.By/Buw) (Bo/Bu) punodwog
10308 Aouajod as0g
IeM @.0:00 [BLIISNDLE 1E12BUII0D |12nuapisay AZoUed B10 SILIBLFY |[BID DUOD 1O
£l oL & g i 9 [ [ £ z L
([wdd] uopjirw Jad sped Jo ByBw) weibory 1od suieabijju Ul SUONENUSIUOD |1y
G°G-01-dS ojdwes 'sisAjeuy HdA/Hd3T Jo synsay "L{ 319v.L
6661 LT YOOI

JUUISOUD Y pUDT PIVIIDY




ONI SALVIDOSSY TVINAWNOIIANH

1oL Lisaq jou .Y Hd | 10y [2ra] dNUB3PD aUY} USY) 'SA0GE §-|. Uf SINOJ0 S0UapsacKs Aue j| ‘g
“Ha L 1803 "YEW 0" | pSaoxa JouUeD [[aM 3u) 1B UCHEAUBIUOS, SY1 'S

‘851 PUB] AU JO) §0-F0 |X). PA82IXa JOULED |230} 8L} Joy 35U BUL b

RHISNPU O [BIUSWWA0 JO4 GO-0 XL JO SSN PUE] |ENUSPISDL 10} 90-30 X, PSSIX3 JOUUES SUONOE. Jo SoURISqNS [enpApUl oy %S0 Ay g

0} PAB0Xa JoUVES (sjualonk piezey sy Jo WINS) Xapul prezey au) ‘2

07} PaadXa 10UUES SUCROBIL JC SEOUEISANS [BNRIAPLI 0} Sjiuenenb prezey ©|

*spunodLuod 139, au Se yans SBOUEYSGNS [RNPIAIPUI JOJ J8)BMPUNCIB U] Ul BOUEDSBONS 30 JoULES 2IBY) /6w '} Jo Jsjempunc.B

843 Ul 1943) Hd 1 & BLIpaaoxa Jou o) uonippy u) (Ao Wyswy, 29s) PaISPISUCY 8q JSNu s1em 80BNns pue Jodea $2 yone ‘shemuyted a|gissod Jauio
#IEMPUNCIB-CII0S, PUZ ,LHESY UBLINY 19)UBS 19341p, SAEMUNEd OM 10y Ha L 10} §19A8] dnUEas 10s O pUR @ SPOYBY S33RINIIED JBBYSYIOM SIYL ISALON
"SIIESP [RUONIDPE 10} JUSLUNIOE JRL) 0} NBLIBJAI 51 I1SpES) BUL (661 ‘08 Alenuer) uswsieg A20d puR ANBIAISIU] WILSIU| JUS25) 380 $J0AM U paysiignd
San|eA 8l yoala) a1sy pash senjen, "peyepdn Ajleoipapsd aq Aew pue IO, AQ PARSISS 218 44D0 PUB QY 104 SeN|eA UL "spunodwod asolyy

404 (400} 20108 AAURN0 JaUBS [21Q) PHILIIOSSE B} PUB Z LWINos u) EJEP UOHEJUBIUED Y d PUE BLSZUSQ BU) LGy RRIBINDIED S| ¥SK SU} S

“(Gp) 8800 B3UBKEIRY [BIQ PSIBICOSSE SU} PUE Z LWN|OD) Ul B8P LOJEALSOLD I10S 3L} oy PIIRINOIES S| JUBLOND $IY1 WIBROND PIEZEH = D

v V4 .w._:m.m-m_
ou'o 00D Q00 0z'0 auano,|
000 000 00'0 oLo suszuBg AT
90-362°¢ GO-380°% SO-F2EF eL SHVd"?)
000 00+300°0 00+300°0 C0+T00°0 5200 SUBZUSE
£0'0
2000'0 ge- 1g< 03
52000 1Z-8l< 03
000°0 fs 9L -Z1< 03
0000 ] Zh-01<23
000'0 ] OL-g8<03
SIMBLICIY
000 00'0 Lo 900
000000°0
00000°0 0 gl- 2l D3
000000 0 Zl- 0k O3
00000 0 ol-g< 23
000G 0 8-g<23
000'c [} 2-503
sogeydily
{11Bus) EE OH sy OH pE oK (Bwiyhep, By) (Kep,By/fw) (6/6w) puncdwos
a0y9e) Aauelog asog
[[am Traves jelnsnpup [LEIETTINL T [T TN J3oueD eiQ duRRY 1o | “sued pog
gl 0L 6 - ¥ £ z L

(Iwdd] :o:mE 1ad sped 1o By/6uw) weaBopy Jad sweibijjiw w suoneuasUOD |y

1-8S elduleg :sisAleuy HdA/H4T 0 siinsay 1z} 31av.L

6661 ‘LI YOO
JUIWISOUDTY punT pIvIIDg




3 - radaid
oo
.4;?'?
NP
...;{_‘ -% .

*y
P TE R
X 5‘

:;F‘}a
l ;

(Source: USGS, 1983, Seallfe North, WA 7.5x15 Minute {1:25,000 scale} Quadrangle. From aerial photographs obtained in 1977,
1 sheet. Contour Interval = 5 melers {16.4 feet} feet)
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L

Depth/  Well Content (%) Blows/
Sample Design Water Table  Foot uscs DESCRIPTION
Cancrgls

BORING B-1/MW-1

Moisture

] .
R Surface: Sparse grass
S- SAND (fill), with silt, gray, coarse grained, moist. (8:08)

19 ?l::i 1- Silty SAND {fill), gray and brown mottled, minor pebble gravel,
(fil) very moist, no odors, medium dense. (8:10)

16 | _____12- Upper 9": As sample 1 above

Lower 9% Clayey SILT, with minor sand, gray, low plasticity,

11 minor vegetable matter, no bedding visible, moist, very

stifffmedium dense. (8:12)
3- As sample 2 above, faint bedding visible as slightly more
ML oxidized laminae, slightly moist, stifffmedium dense.

(8:15)

9 4- Interbedded silty SAND and clayey SILT, sand beds 1" thick,
silt beds 2" thick, gray, 1" thick charcoal inclusion at
2, center of sample, slightly moist, stiff/loose. (8:22)

BLANK 2* ID SCHEDULE 40 PVC

£,

44 '1%1%,15- Silty SAND, with gravel, gray, fine to coarse grained, gravel
1 to 1", wet, dense. (8:32)

Boring/monitoring well located at northeast corner of property, 33.5 feet north of the
eastern warehouse, and 41.5 feet east of the northern office/warehouse building.
Boring terminated at 19.5 feet on April 1, 1998.

Monitoring well installed. Depth to groundwater approximately 13 feet at the time of
drilling. Depth to groundwater measured at 1.34 feet below top of casing on May 6,
1998. Groundwater sample MW-1 obtained May 6, 1998.

No visual or olfactory indications of contamination in soil or groundwater.

Numbers in parentheses indicate the time the sample was obtained.

TEST BORING LOG: B-1/MW-1

ENVIRONMENTAL |
ASSOCIATES, INC. Marine Fluid Systems
801 Northwest 42nd Street

Seattle (Ballard), Washington

Job Number: Date: Logged by: Pfate:
JN 8125 |April1,1998} D. Holmes 4

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004



BORING B-2/MW-2

Moisture

Depth/  Well Content (%) Blows/
Sample Design Waler Table  Foot uscs DESCRIPTION

BT conm ML [Surface: 2" gravel with sa dblast grit ov
(filly [S-SILT (filh, gray, moist, oo
| (9:45)

ravel to 1.5", wet, loose

swW
(fill)

)
jayey SILT (interbedded), gray, each bed

15" thick,

minor very fine sand,
moderate to high plasti

“#|4- Upper 1" Sandy CLAY similar to sample 3 above, wet, with 1"

layer of peat at base.
Lower 6™ SILT, with fine sand, olive gray, slightly moist, very
loose. {10:05)

*  Boring/monitoring well located at southeast corner of property, 36 feet east of the

steel shop, and 29.5 feet east of the winch.

*  Boring terminated at 11.5 feet on April 1, 1998.

*  Monitoring well installed. Depth to groundwater approximately 2.5 feet at the time of
drilling. Depth to groundwater measured at 2.28 feet below top of casing on May 6,
1998. Groundwater sample MW-2 obtained May 6, 1998.

«  Odors of solvent/hydrocarbons noted in upper few feet of boring, becoming very faint

below 9 feet in depth.
Numbers in parentheses indicate the time the sample was obtained.

TEST BORING LOG: B-2/MW-2

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Jobh Number: Date: Logged by:
JN 8125 |April1,1998| D.Holmes

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 93004




BORING B-3/MW-3

Moisture

Dot e rerram Foot _Uscs DESCRIPTION
; Surface: 1.5" asphalt over gray sand, fine grained, with minor silt
moist.

1- SAND {fill), gray, with very minor silt, medium grained, very
moist, medium dense. (12:26)

12- As sample 1 above, with gravel to 3/4" and slightly more
abundant silt, wet, very loose. (12:31)

: o e 13- Upper 9": SAND, gray, with siit and very minor clay, very fine
e’ grained, wet, perched on clay/peat described below.
RIS L ower 9": Silty CLAY, gray, moderate to low plasticity, faint
7 e bedding visible, 1/4" peat layer between clay and
T overlying sand, moist, soft. (12:35)

*  Boring/monitoring well located at northwest corner of property, 48 feet west of
northern officefwarehouse building, just south of the northern property line.

*  Boring terminated at 11.5 feet on April 1, 1998.

*  Monitoring well installed. Depth to groundwater approximately 4 feet at the time of
drilling. Depth to groundwater measured at 3.29 feet below top of casing on May 6,
1998. Groundwater sample MW-3 obtained May 6, 1998.

* No visual or olfactory indications of contamination in soil or groundwater.

*  Numbers in parentheses indicate the time the sample was obtained.

TEST BORING LOG: B-3/MW-3

ENVIRONMENTAL
ASSOCIATES, INC.

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by: Plate:
JN 8125 |April1,1998] D.Holmes 6

2122 - 112¢h Avenue N.E., Ste. B-100
Bellevue, Washington 98004




BORING B-4/MW-4

Moisture

Depth/  Well Confent (%) Blows/
Sample Deslgn Water Table  Foot uscs DESCRIPTION

i Em: Surface: 1.5" asphalt over 2" 5/8 minus crushed rock over 2"
dark gray-brown sand with minor gravel to 1"

1- SAND (fill), with gravel, brown, minor fragments of red brick.
medium grained, moist, medium dense. (13:30)

@ 7' - cuttings (sand) have  and are wet.
2 |2 Upper 9" SAND (fill), as sample 1 above.
> ® & 4 | ower 9" SAND, gray, medium grained, wet, medium dense,

@ §p ® ) !
b & e d No odors/discoloration noted. (13:32)
i 0y [
/SP43- Upper 4": SAND, as above, wet.
Middle 5% Clayey SILT, olive gray, faint bedding, moist.
{ ower 9™ Interbedded SAND and SILT, sand medium
grained, abundant shell fragments, siit beds to 1/4", wet,

medium dense/stiff. (13:35)

*  Boring/monitoring well located 27.5 feet south of marine railway, 17 feet gast of

machine and carpenter shop.
*  Boring terminated at 11.5 feet on April 1, 1998,
*  Monitoring well installed. Depth to groundwater approximately 6 feet at the time of

drilling. Depth to groundwater measured at 4.31 feet below top of casing on May 6,
1998. Groundwater sample MW-4 obtained May 6, 1998.

*  \fisual indications of contamination {slight sheen) noted in soil at approximately 7
feet below ground surface. No visual or olfactory indications of contamination in

groundwater.
* Numbers in parentheses indicate the fime the sample was obtained.

TEST BORING LOG: B-4/MW-4

ENVIRONMENTAL
ASSOCTATES, INC.

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by: Plate:
JN 8125 |April1,1998| D.Holmes 7

2122 - 112th Avenue N.E., Ste, B-100
Bellevue, Washington 98004




BORING B-5

Moisture

Deptns  Well Content (%) Blows/
Sample Design Water Table  Foot  USCS DESCRIPTION

0r D |Surface: 1.5" concrete over 2" brown 5/8 minus crushed rock fill |
over crushed rock and sand to 2' over gray sand.

17 SM |- Silty SAND, with minor gravel, dark gray

(fill?) £ o'6dors, very
6)’

_|2- Upper.": Silty sand as above, very moist to wet,
= 3 A

o Lower 8": Clay LT, low plasticity, olive gray, 1" of peat at

L top, faint bedding, no odors, slightly moist, stiff. (15:52)

{1 1]3- Upper 9" Clayey SILT, upper 4.5" black, with root fragments

i and minor gravel to 1", slightly moist, lower 4.5" olive

gray silty CLAY, faint bedding, moderate to low plasticity,
slightly moist.

Lower 9" SAND, light gray, medium grained, minor silt, wet,
medium dense.

MONITORING WELL NOT INSTALLED

|
|

*  Boring located 6.5 feet south of northern office/warehouse, 49 feet east of west end
of building. Boring located approximately four feet from reported former location of
heating oil underground storage tank.

*  Boring terminated at 14.0 feet on April 1, 1998.
*  Monitoring well not instalied. Groundwater encountered at approximately 13.5 feet

during drilling.
+  Odor of hydrocarbons noted in soil from approximately 2.5 feet to 8.25 feet below
ground surface. Slight "oily" sheen on soil noted at the 2.5 feet below ground surface

depth.
*  Numbers in parentheses indicate the time the sample was obtained.

TEST BORING LOG: B-5

ENVIRONMENTAL
O ASSOCIATES, INC.

Marine Fluid Systems
- 801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Dafe: Logged by: Plate:
JN 8125 |April1,1998]| D.Holmes 8

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004




TEST PIT TP-1

uscs DESCRIPTION

Depth/Sample
0' to 2": SAND (fili), with silt, brown, rebar, hydraulic hose, brick fragments
1 _(;_PL noted, medium grained, moist. g
L (&P)

2 =TP-1-2.26 2'to 2.7 Very dense layer of very dark gray sand wi
5 é: e1 %o1r8)edium grained, very dark g

7 1P-1-3.25' (SP) 0 SAND, it
4 medium grained,

very moist, Wate

Excavation located at northwest corner of property in reported drum storage area.

*  Excavation terminated at 4 feet on May 4, 1998.
*  Qlfactory indications (odors) of petroleum contamination noted in soil from 2 feet to

approximately 3.25 feet below ground surface. Slight sheen noted on a

"groundwater” seep at approximately 3.75 feet.
* Numbers in parentheses indicate the time the sample was obtained.

TEST PIT TP-2

uvscs DESCRIPTION

g 0' to 1.2"; Gravelly SAND, gray, with abundant debris (wood, hoses, etc.),
iﬂ medium fo coarse grained, slightly moist. Very dark gray at lower 0.2

F feet, oxidized at the contact with the overlying gray sand.

(SM) | 1.2 to 2" Silty SAND, gray and brown mottled, medium grained, moist.
B T 2" to 6.5" Clayey SILT, gray and brown mottled, very moist to wet. A thin
sandy bed noted at 3.5 feet. Silt also contained minor very fine sand
below 3 feet, and became gray. Seeps noted at several depths below

3 feet in sandier layers of the silt.

Depth/Sample

TP-2-§": Clayey SILT with very fine sand, gray, wet, low plasticity. (13:50}

Excavation located at northeast corner of property, 8 feet north and 12 feet east of

eastern warehouse.
*  Excavation terminated at 6.5 feet on May 4, 1998.
*  No visual or olfactory indications of petroleum contamination were noted in soil or

groundwater.
*  Numbers in parentheses indicate the time the sample was obtained.

TEST PIT LOGS: TP-1 & TP-2

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: | Date: Logged by: Plate:
JN 8125 | May4,1998 | D.Holmes

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004




TEST PIT TP-3

Depth/Sample _USCS VDESCRIPT@___M S
0' to 1.5": SAND (fill), dark brownish gray, medium to coarse grained, slightly
(g:P) moist, slightly lighter in color at base, no odors noted.

TP-3-1" TP-3-1':(1S£.1N5D), brownish gray, medium to coarse grained, slightly moist.
1.5't0 4" Silty SAND, gray and brown mottled, medium grained, moist.

|4 TP-3-3" SAND, gray, minor silt, medium grained, moist, st ;

possibly of decaying vegetation. (14

$1 4' 0 5" Interbedded clayey SILT and clayey SAND, fine grained, gray, beds to
: 2" minor seeps noted below 4 feet below ground surface, with a

___ major seep noted at 4 feet.

B~ TP-3-3' |

o b W N = O

=  Excavation located along southeastern property line, east of B-3/MW-3.

* Excavation terminated at 5 feet on May 4, 1998.

* No visual or olfactory indications of petroleum contamination were noted in soil or
groundwater. Odor of decay noted at approximately 3 feet below ground surface.

« Numbers in parentheses indicate the time the sample was obtained.

TEST PIT LOG: TP-3

ENVIRONMENTAL
ASSOCIATES, INC.

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: | Date: Logged by: Plate:
JN 8125 | May 4, 1998 D. Holmes 10

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004




SOIL PROBE SP-1

usos DESCRIPTION .
F 0' to 2.5" Interbedded SAND and GRAVEL (fily), very minor silt, gray and B
SP/ brown, medium grained, ravel to 1.5", mc
‘3P @ 1.5'to-2.5', small very dark gray inclusions of

) soils/approximate 1/2 inch thick in sand in
AND and GRAVEL fill as

DepthiSample

SP-1-1.

¢
SP 2.5 to4.0" ;
ff;ﬁ"t]@ Sp.1-2.5" SAND as described above. (8:52)

corner of property in reported drum storage area, 13

*  Soil probe located at northwest
teel warehouse, 5.5 feet southeast from corner of

feet northeast of Birmingham S
building.
*  Soil probe terminated at 4 feet.
+ Visual indications of petroleum contamination in soil from 1.5 to 2.5 feet in depth. No

visual or olfactory indications of contamination noted below 2.5 feet.
» Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE SP-2

uscs DESCRIPTION

ng_m.fSample S ——
, F 0'fo 2" Heteroggneous_Gr_avqlly SAND (fill), brown, medium grained, gravel to |
J SP/ 1.5", moist. No indications of contamination.
S

=] o 1o 3 SAND, with gr. very dark gray, medium grained, gravel to 1/2 inch,

— BB ® ¢

. | eape slightly moist,

j;— sP-2-3 *(ﬁk}%&f sp-2-3 SAND as described above. (9:12)"

= s o3 t04l SAND, gray, medium grained,_wet, no. odors or discoloration noted.

S ——E

*  Soil probe located at northwest corner of property, 12 feet northeast of Birmingham
Steel warehouse, 29 feet southeast from northern property line.

*  Soil probe terminated at 4 feet.
*  Visual and olfactory indications of petroleum contamination in soil from 2.0 to 3.0

feet in depth. No visual or olfactory indications of contamination noted below 3.0 feet.
*  Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE LOGS: SP-1 & SP-2

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Dafe: Logged by: Plate:
JN 8125 |October 23, 1998 D. Holmes 11

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004




SOIL PROBE SP-3

uscs DESCRIPTION e
(é:P) o' to 1" SAND f(fill/fopsoil), with silt and gravel, brown, medium grained, moist. ]

Depth/Sample

i'to 1.5" SAND/GRAVELSSILT (fill), brown, minor vegetation debris, moist.
1.5' to 3': Heterogeneous SAND (fill}, with gravel and silt in lenses, gray,

0
[ 1
! 2 7 spP-3-2 (SFP) d, 4" dark gray layer of staining noted at 2'
: 3 et 1 SP-3-2" SAND with'gra tained), as described above,
‘, 5 &ﬁﬁ’i fine to medium grained, | 9:25)
4 (M€ N 51 46 4 SAND, medium graine ; ation noted.

*  Soil probe located at northwest corner of property, 16.5 feet southeast of
Birmingham Steel warehouse, 5.5 feet northeast from property line.

Soil probe terminated at 4 feet.
*  QOlfactory indications (odors) of petroleum contamination noted in soil from 2 feet to

approximately 2 33 feet below ground surface.
* Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE SP-4

uscs DESCRIPTION

% 0'to 9" Concrete.
9" to 1.5" Sandy GRAVEL (filh), brown, slightly moist, no odors.

F (SP) 1.5't0 2.25" Silty SAND (fily, gray, medium to fine grained, moist, noticeable
LI Al odor of petroleum.
» SP ¢ SP-4-2": Gray stained SAND? ove, (S
2.25'to 3'' SAND, brown, me dfo
slightly moist, faint bedding visible.
LT, minor vegetable fragments, :

3' to 5" Silty CLAY/clayey Sl

f hydrogart o silt at base of interval, moist:

] 4 5' {0 625" SANDI - gray1y to medium-fine grained, no odors noted, wet.
o @ 4SP-4-5.5" Gray wetsa d as described above. (10:00)

ul

Depth/Sample

G R W N = O

6.25' to 8" Clayey SILT, wet, gray, no odors noted, 3" thick peat layer noted at

8', with odor of decay.
sp-4-7": Clayey SILT as described above. (10:02)

g8'to 8.75" SAND, gray, medium grained, wet.
8.75 to 10" Siity CLAY, blue-gray, with shell fragments, very moist, no odors

/" S

*  Soil probe located 10 feet southeast of boring B-5, approximately 14 feet from former

eating oil UST.

*  Probe terminated at 10 feet.
+ \fisual and olfactory indications of petroleum contamination were noted in soil from a

depth of 1.5t0 2.25 feet, with faint odors noted to & depth of approximately 4 to 4.5

feet.
Numb

o © o ~N o

-—

ers in parentheses indicate the time the sample was obtained.
SOIL PROBE LOGS: SP-3 & SP-4

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Date: Logged by: Plate:
October 23, 1998 D. Holmes 12

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004

Job Number:
JN 8125
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*  Soil probe located south-southwest of eastern warehouse, 22 feet north of metal

*  Soil probe terminated at 3 feet.

SOIL PROBE SP-5

y SAND, medium to
siningnoted at 1.5

el (10:42)
hin 2.5" thick peat layer noted

0' to 2 Sandy GRAVEL (fill) fining downwarc
coarse grained, gravel to 1", moist, p
feet (4" thick).

SP-5-1.5" Gravelly SAND, very dark gray;

=12.5' to 3" SAND, gray, medium grained, wi

' at 2.5 feet.

Soil probe located at northeast corner of property 20 feet north of east warehouse,
12 east from west edge of east warehouse.

Soil probe terminated at 3 feet.
Visual indications of petroleum contamination in soil noted in four inch layer at a

depth of approximately 1.5 feet. No visual or oifactory indications of contamination

noted below approximately 1.5 feet.
Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE SP-6

Depth/Sample uscs DESCRIPTION o
)W to 8™ 1.5" asphalt over sandy GRAVEL (fill), gray and reddish gray, damp,
medium to coarse grained, gravel to 1". No indications of
8 @ contamination.
aSPe|8"to 3" SAND, brown grading downward to gray, medium grained, wet below
¢ 6 2 No indications of contamination. 1.5" thick layer of clayey silt was
e ¢ e noted at base of sampled interval.
SP-6-1.5": Brown SAND as described above. {11:35)

warehouse (steel shop), 17 feet north from south end of metal warehouse.

No visual or olfactory indications of contamination noted in soil.
Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE LOGS: SP-5 & SP-6

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by:
JN 8125 |October 23, 1998 D. Holmes

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004



SOIL PROBE SP-7

uscs DESCRIPTION

’Fi(GP)FO' to 1.5" 5" asphaltic concrete over gravelly SAND (fill), gray and reddish
brown, medium to coarse grained, gravel to 1".

e e  SP-7-1": Gravelly SAND, as described above petraleypystained, no odor

@§P® noted. (12:10) T -

P oo o 1-5' 10 2.75" SAND, brown grading downward to gray, medium grained,
wet below 2'. No indications of contamination.

2.75'to 3" Silty CLAY, gray, wet. No indications of contamination.

Depth/Sample

P B @
Ci

Soil probe located 5.5 feet northwest of southeastern property line, due south of
western edge of the metal warehouse (steel shop).

Soil probe terminated at 3 feet.
* Visual and olfactory indications of contamination noted in soil from 1.0 to 1.5 feet

below ground surface. No visual or olfactory indications of contamination noted in

soil below 1.5 feet.
Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE SP-8

uscs DESCRIPTION
}:}'7 ." r

1 0' to 5" Asphaltic concrete,

SP-8-6" 5" to 3" Sandy GRAVEL (filf), brown, medium fine sand, pea gravel, thin 3"
sand | t 1.5"' and.2.5', with thin 1/4" lenses of medium-fine sand,

, ho odors in these lenses or

N ' glsewhere, moist.
$ SP-8-2.5 SP-8-6": Brown sandy GRAVE
o e d SP-8-2.5" Brown SAND layer wit|

3'to 5" SANcIiD' gray, medium grained, wet.
2 noted.

described above (12:27)
yacted fenses! (12:30)
o indications of contamination

Soil probe located along southern property line, 90 feet west of SP-7, 31 feet south of

SP-7.
*  Soil probe terminated at 5 feet.
* \fisual indications of petroleum contamination (discoloration) noted in sand 4" thick

sand layers noted at 1.5 and 2.5 feet. Sample SP-8-2.5' contained several of the
noted thin black colored ienses. No visual or olfactory indications of contamination

noted in remainder of soil column.
Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE LOGS: SP-7 & SP-8

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by: Plate:
JN 8125 | October 23, 1998 D. Holmes 14

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E,, Ste. B-100
Bellevue, Washington 98004




SOIL PROBE SP-9

Depth/Sample uscs DESCRIPTION

BHE O to 6" Asphaltic concrete. -
(SFP) 6" to 1.5" Gravelly SAND (fiil), brown above 1', very dark brown below 1,

SP-9-1' medium grained, wood fragments noted, gravel pea sized, no
discernible odor.
SP-9-1": Dark brown gravelly SAND (fill} as described above (13:05)
(é:p) 1.5'to 3.5" SAND (fill), brown, medium grained, slightly moist, no cdors noted.
3.5'to 4" Silty medium grained, brick fragments
T SP-9-3.5'|F (SP noted,

e SP-9-3,5" Silty
: 4' to 4.5': SILT with clay, gray, moist,;
e @ 445 to 6" SAND, gray, wet, medium g

*

Soil probe located 6 feet southeast from B-4/MW-4.

Soil probe terminated at 6 feet.

* Visual and olfactory indications of petroleum contamination noted in only one 6" thick
layer from 3.5 to 4 feet in depth. No other indications of contamination noted.

SOIL PROBE SP-10

Depth/Sample _USGS DESCRIPTION

0' to 5" Concrete.
5"to 1.5" Gravelly SAND (fill), brown, damp, medium grained, gravel to 1.5",

F (SP) no odors.
1.5' to 4': SAND (fill), brown, medium grained, moist, no odors noted.

*

F (SP)

S5P-10-5.%' 2/’“

p@%ﬁ 4 55'to;

y @ W
» @ & 4SP-10-5.5"; Gray as described above. (13:40)
7' to 10" Silty CLAY, gray, very moist, minor fine sand.

4'to 5.5" Silty CLAY, gray, wet, no odors noted.

9 ,% SP-10-9.25": Siity CLAY as described above. Sample also included 3" thick
l SP-10-9.25 peat layer with odor of decay. (13:48) |

Soil probe located 1 foot southwest of concrete patch interpreted to lie over the
former gasoline UST location. Probe located 9 feet west of metal warehouse (steel
shop), 15 feet south from northern edge.

Probe terminated at 10 feet.
Odor of hydrocarbons noted from approximately 5.5 feet to 6 feet in depth. No visual

indications of contamination noted in depth range sampled. No other olfactory

indications of contamination noted.
Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE LOGS: SP-9 & SP-10

ENVIRONMENTAL
ASSOCIATES, INC.

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by: Plate:
JN 8125 |October 23, 1998 D. Holmes 15

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98604




SOIL PROBE SP-11

Depthisample _uscs DESCRIPTION

e 0 to 5" Not sampled due to observations of soil conditions at SP-10, which did
exhibit indications of contamination in this depth range. 5" of concrete
at top.

5 to 6" Cfaygy SILT/Silty Clay, gray, very moist, no odor of hydrocarbons
noted.
6'to 7' SAND grady

@ Not sampled

f—
J—
Jp—
—
J—
—
f—
—
—
—
N
o
]

" §P-11-6'

o
£

EW.

(14:15) '
7' to 10" Silty CLAY, gray, very moist, minor fine sand.

N

W 00 ~N OO 0 AN A O

L

Soil probe located 15 feet southwest of SP-10 and the concrete patch interpreted to
lie over the former gasoline UST location. Probe located 25 feet west of metal
warehouse (steel shop), 23 feet south from northern edge of warehouse/fence.
Probe terminated at 9 feet.

Very faint odor of hydrocarbons noted from approximately 6 feet to 6.5 feet in depth.
No visual indications of contamination noted in depth range sampled. No other
olfactory indications of contamination noted.

Numbers in parentheses indicate the time the sample was obtained.

SOIL PROBE SP-12

DESCRIFTION

22f 0' to 5" Concrete.

5"to 1" Sdandy pea GRAVEL (fill), brown, sand medium, wet, no discernible
odor.

1'to 1.5" Gravelly SAND (fili), dark gray, minor amounts of glass shards,
wood, and sandblasting grit, slightly moist, no odor noted.

SP-12-1": Dark gray gravelly SAND (fill} as described above (14:35)

1.5'to 3.5" SAND {fill), brown, medium grained, slightly moist, no odors noted.

3.5'to 5" Silty CLAY, gray, wet, no odors noted.

5'to 5.9" Gravelly SAND, gray, gravelly at top, rapidly fines downward to
SP-12-5' medium sand, wet, no odors noted.

| 4 33 ¢ SP-12-5": Gravelly SAND as described above. (14:40)

Lo 9 @59 to 6" Silty clay similar to that at 3.5' to &', no odors noted.

CL

Soil probe located 77 feet west from metal warehouse, 52 feet south of fence.
Soil probe terminated at 6 feet.

No visual or olfactory indications of contamination noted.

Numbers in parenthesis indicate the time the sample was obtained.

SOIL PROBE LOGS: SP-11 & SP-12

Marine Fluid Systems
801 Northwest 42nd Street
2122 - 112th Avenue N.E., Ste. B-100 Seattle (Ba"ard), Washington

Bellevue, Washington 98004
Job Number: Date: Logged by: Plate:
JN 8125 |October 23, 1998 D. Holmes 16

ENVIRONMENTAL
ASSOCIATES, INC.
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SOIL PROBE SP-13

USC DESCRIPTION ]

R 0" to 5": Concrete.

..31’.

F(ML)

F(SP)

5" 1o 1.75": SAND {fill), brown, medium grained, moist, no odors noted.

1.75"to 2.75". SILT (fill), gray, moist, no odo

2.75'to 5": SAND (fill), gray, very mozst axt
refusal at 5', probably due to the' burfed er

SP.13-2.75" SAND (fill) as described above. (15:10)

Soil probe located east of western warehouse (machine and carpenter shop), 22 feet

north of the Marine Fluids office portion, 6.5 feet east of fence.
Soil probe terminated at 5 feet due to refusal when sewer line encountered.
No visual indications of petroleum contamination noted. Extremely faint odor of

hydrocarbons noted in lower sand fill unit.
Numbers in parentheses indicate the time the sample was obtained.

ENVIRONMENTAL
ASSOCIATES, INC.

2122 - 112th Avenue N.E., Ste. B-100
Bellevue, Washington 98004

SOIL PROBE LOG: SP-13

Marine Fluid Systems
801 Northwest 42nd Street
Seattle (Ballard), Washington

Job Number: Date: Logged by: Plafte:
JN 8125 |October 23, 1998 D. Holmes 17
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APPENDIX A

Laboratory Results and Site Exploration Plan for the
Adjacent Trident Seafoods Study
(Dames & Moore, 1993)
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Table 6
Summary of Labaratory Results e
Organic Compounds In Groundwater

MTCA
Sample e MW-A1T  MW-A2  MW-A3 Cleanup Levels

T T s A L

Hydrocarbons (mg/

Volatlle Organl
Compounds (pg/l}

Methylene Chloride 20U
Acelone 50U
Chloroform 10U
2-Butanone (MEK) 75U
4-Methyl-2-pentanone (MIBK) 20U
Joluens

tassieiaiptst sl sl et el e hadai adat s

UJ - compound undetacted. Assoclated value Is sample detaction lmil.
J - Reported valua ls estimated {result is less than sample deteclion {imit).
M - Reposted value Is estimaled {compound has low speciral malch parameters
P - Compound ls also present In laboralory method blank.
A - Melhod A :
8 - Method B

o R e P R R e e G e e



Table 4 (cont.)

gummary of Laboratory Resuits
organic Compounds In Soll

MTCA
sample A1-1S A2-1S  Trestle  T-Soll  Ofisite Cleanup
Malrlx Sou 80|I Wood Sail Sail Levels

ng

'Volallle Organlc

Compounds (ug/kg)
Methylene chloride
Acetone

Chloroform
2-Butanone (MEK)
1,1,1-TCA

TCE

PCE

Toluene

Styrane

.Tolal Xylenes o
‘Semivolatile Organlc

Joorzo0 A

NA NA NA NA 500 A
NA NA NA NA 8,000,000 B
NA NA -1 NA NA 164,000 B
NA NA NA NA 4,000,000 B
NA NA NA NA 20,000 A
NA NA NA NA 500A
NA NA NA NA 20,000 A
NA NA NA NA 40,000 A
NA NA NA NA 16,000,000 B

A e A

A..-.._.

Compounds (pg/kg)
Benzole Acid NA NA 450 J NA NA 320,000,000 B
Phananthrene NA NA 82J NA NA 344,000B
Fluroanthene NA NA ' 130 NA NA 3,200,000 B
Pyreng NA NA 120 NA NA 2,400,000 B
Benzo(a)anthracene NA NA 45 M NA NA 11,900 B
Bis(2-ethy'hexyl)phihalale NA NA 110 NA NA 71,400 B
Chrysene NA NA 62 M NA NA 39,180 B
Benzo(b)fluoranthene &
Benzo(fivoranthene  NA o NA o OOM e M M T 1AL T
U - Compound undetected. Assoclated value Is sample detection llmit.
NA - Sample not analyzed for particular compound.

J - Ropoarted value s astimated {result Is lass than sample detection limit).

M - Reported valua is sstimated (compound has low spectral malch parameters).

P - Compound s also present In laboratory method biank.

A - Method A (non-industrial sites) '

B- Malhod B



Table 4

sumimary of Laboratory Resulis
Organic Compounds in Soll

MTCA
Sample $8-1A  SS-2A  $S4A TP-1 Control  HA-1 Cleanup
Malrlx Soil SOEI Sc:il ' _§oil Sml Soil Levels

Volatlle Organic

‘Total Xylenas
'Semlvoiallie Organlc

Compounds (pg/kg)
Methylene chloride
Acelona

Chloroform
2-Butanone (MEK)
1,1,1-TCA

TCE

PCE

Toluens

Styrene

21U
52U
11u
52U
11U
114
11U

9.8
48U
10U
484

1.4
10U
1.0U

IA
12
11U
3.4M
0.7 M
11U
11U

500 A
8,000,000 B
164,000 B
4,000,000 B
20,000 A
500 A
20,000 A
40,000 A
16,000,000 B
200007

Compounds (pgrkg) e

Benzoic Acid NA NA NA NA NA NA  320,000,000B
Phenanthrene NA NA NA NA NA NA 344,000 B
Fluroanthene NA NA NA NA NA NA 3,200,000 8
Pyrene NA NA NA NA NA NA 2,400,000 B
Benzo(a)anthracene NA NA NA NA NA NA 11,900 B
Bis(2- ethylhexyl)phthalate NA NA NA NA NA NA 71,400 B
Chrysene NA NA -t NA NA NA NA 39,180 B
Benzo(b)iluoranthene & '
cationrooranthene v D NA A NA L NAGNAL L 47508

u-
NA -
J-
M-
p-
A-
B-

Compaound undalacted. Assoclated valie ls sam}ale datecton limit,

Sampla nol analyzed lor particular compound,
Reported valug Is estimated (result is less than sample delection imit),

Reporled valus Is estimated (compound has fow spectral malch parametsrs).
Gompound Is also present In laboratory melhod blank.

Method A (non-Indusial sites)
Malhod B



Table 5

Summary of Laboratory Resulis
Metals in Soll oA
jde L ._ :[,'. e \
g 1 MTCA
Sample SS-3A SS-4A  Treslle  T-Soil Otffsite Grit Cleanup
Matrix Soit Soll Wood Soil __Sail

3208

¥ . . 29 7.3
Arsanic 139 71 24U 108 70 (> 250 20.0 A
Barium 167 120 NA NA NA NA 4,000 B
Beryllium NA NA 0.14U 0.14 0.18 0.45 0,238
Cadmium 1.8 0.8 06 23 47 1Y 6.0 20A
Chromium  53.5 39.6 43 24 80 16 100.0 A
Capper NA NA 124 7.8 470 1 2,500 4008
Lead 1,030 117 46 09 260 11" 360 2500 A
Mercury 0.06 0.05 a.1u 01y 04 o1y 1.0A
Nickel NA NA 4.5 28 35 58 1,600 B
Selenum 565U 51U 24U 244 24U 24U 2408
Silver 0.9 0.5 024U ¢24U 024U 0.6 240B
Thallium NA NA 24U 24U 24U 24U 568
......... NG st st s D s 1000 s 21000 16,000 B
t
U - Metal undetected, Assaclated valua Is sampla delection limit,
' NA - sample not analyzed for particular metal.
; A - Method A (non-industrial sltes)
" B - Mathod B
I 1
'y
.
L ,
Al
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