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EXECUTIVE SUMMARY

The major findings and conclusions detailed in this report are as follows:

o In general, the M&R site appears to be a relatively clean piece of
industrial propefty. The PCP-related contamination at the old planer
mill location is the most significant contamination identified. Low
levels of contamination identified at other locations on the site have
either been mitigated by M&R or they are insignificant enough that

additional investigation or mitigation does not appear warranted.

o PCP-related contamination was detected in surface soils, subsurface
soils, and groundwater near the old planer building. It appears the
contamination is from pre-1972 activities, is at moderately low levels,
and forms a plume extending north just short of the bay. Although we
found traces of PCP in marine sediments, values are low and
questionable. Marine water samples detected no PCP. Therefore, this
PCP contaminant plume does not appear to pose an imminent health or

environmental hazard.

o Data indicate that a significant dioxin contamination problem is

unlikely in the PCP contaminated area, near the old planer mill.

o Based on our experience, we would expect that Ecology would likely
require a hydrogeologic study and possibly a risk assessment at the old
planer mill 1location. But with no data indicating toxic PCP

concentrations in marine water, further remediation is not expected.

o PCP-related contamination was detected in surface soil samples taken
west of the new planer building. Based on the available information
the contamination at the new planer building appears to be surficial

and does not appear to be migrating to the groundwater.
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o The surface stains identified at the M&R site appear to be primarily
petroleum products and are limited .in extent based on visual
observations, laboratory data, and discussions with M&R employees. 1In
order to reduce potential sources of subsurface contamination we
recommend that all surface stains be removed down to a depth where
visual evidence and odors no longer exist. It is our understanding
that M&R has removed stained soils identified during the preliminary
site assessment for disposal at the Port Angeles landfill with the

landfill operator’s permission.

o Sample TR-5 from the transformer located at the alder chip wall loading
facility contained low levels of PCB at 4,800 ug/kg (Aroclor 1260).
Conversations with M&R employees indicates that visual stains havelbeen
removed from around the alder chip wall transformer. L }A;;; Yy
%5 2/ ppb

o Test results indicated that the diesel tank at the scale house area
leaked. The gasoline tank at the kiln appeared to be sound. Hart
Crowser has been informed by M&R that the underground diesel tank
located in the log sca}e house area has been removed along with an

unspecified amount of contaminated soil.

o The monitoring wells located in the shallow saturated zone on the 13th
and M Street Pen Ply Landfill site are unlikely to intercept leachate
if it migrated from the M&R landfill. Therefore, impacts from M&R's
landfill are not known.

o We were unable to determine what the COE dredging permit meant by
"Polluted Material." It is likely that "polluted material” refers to
suspended solids and/or biological oxygen demand (BOD) from fresh
dredge spoils which could adversely affect water quality in the harbor

if runoff were not controlled.
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PRELIMINARY ENVIRONMENTAL SITE EVALUATION
AND FOCUSED PENTACHLOROPHENOL EXPLORATIONS
MERRTLIL AND RING, INC.

PORT ANGELES, WASHINGTON

T

1.0 INTRODUCTION
1.1 PROJECT UNDERSTANDING

Hart Crowser understands that Daishowa America Company, Ltd. (Daishowa) is
conducting negotiations with Merrill and Ring, Inc. (M&R) for property
owned by M&R for future expansion of Daishowa pulp mill operations. M&R
has contracted with Hart Crowser to provide an environmental assessment to
evaluate whether the M&R property is potentially contaminated due to
current or past activities. We have also contracted with M&R to further

explore selected areas of contamination found during our assessment.

We understand past activities on the facility have primarily involved wood
products and included a former lumber planer and a former Fiberboard pulp
mill, both of which have generally been removed, except for slabs and
foundations. Current operations continue to involve wood products and

related activities.

We also understand that M&R owns a landfill located at 13th and M Streets

in Port Angeles. The landfill is permitted to accept wood wastes.

The surrounding properties are not included in the assessment except to the
extent that their activities may have caused potential environmental
liabilities for M&R due to their proximity. Also, a small strip of land
that is leased by PA Shake from the Port of Port Angeles, located at the

approximate boundary of M&R's leased and fee lands, was not assessed.
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This work was performed and this report prepared in accordance with
generally accepted professional practices for the nature of the work
completed in the same or similar localities, at the time the work was
performed and within the allotted time frame. It is intended for the
exclusive use of M&R and Davis Wright & Jones for specific application to
the job site. No other conditions, express or implied, should be

understood.
1.2 PLANT LOCATION AND DESCRIPTION

The M&R site consists of approximately 50 acres of land located adjacent to
the shoreline of Port Angeles Harbor. It is located near the base of Ediz
Hook, a long, thin, sand spit forming a natural breakwater for the harbor
(see Figure 1). Approximately 30 acres of the site consist of leased lands
and the remaining 20 acres are fee lands. The M&R site is bordered to the
northwest by Daishowa and on the southeast by a marina. Port Angeles
Harbor occupies the northeastern border of M&R and a steep bank is located
approximately 200 yards to the southwest. In this report, plant north is
toward the harbor. Major facilities on the site include a sawmill, lumber
and log storage, lumber planing mill and sap stain control treatment
operation, dry kiln, hog fuel boiler, alder chipper and chip storage, end
seal line, machine shop, above-ground and underground fuel storage areas,
electrical transformers associated with facility operations, and a truck

maintenance shop (see Figure 2).
1.3 SCOPE OF WORK

Our evaluation of the M&R site was conducted in three phases. The work,

accomplished in each phase is described below.

1.3.1 Preliminary Site Assessment (Phase I)

The preliminary assessment contract signed on May 9, 1988, was conducted in
two parts consisting of 1) information gathering, and 2) a subsurface

boring and groundwater monitoring program.
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The information gathering work consisted of three tasks as follows:

[o]

Historical Background Search - A brief historical search of past uses
and activities at the site and adjacent properties was conducted using
information provided by M&R employees and retired personnel, historic
maps, aerial photographs, city land-use maps, and other data as
available. The information was used to evaluate whether past activities
may have introduced contaminants into the soil and/or groundwater and
whether contaminants from adjacent properties may have migrated onto the
M&R site. In addition, the historical information was used in the

selection of drilling and sampling locations;

Regulatory Agency File Review - Currently available files related to the
M&R site were reviewed at the Washington State Department of Ecology,
Southwest Regional Office. Particular attention was given to inspection
reports, ©permits, enforcement actions, waste disposal records,
underground storage tank notifications, and site assessment activities.
Information from the review was used in selecting subsurface boring
locations and for identifying areas of potential concern that required

special emphasis during the site recomnaissance task; and

Site Reconnaissance - Two Hart Crowser personnel experienced in site
inspection procedures toured the M&R site in the presence of
knowledgeable M&R employees. A visual reconnaissance of the site and
its buildings and operations was conducted in order to identify signs of

potential soil and groundwater contamination resulting from current or

past practices. During the reconnaissance, the presence of drums,
spills, stained soils, or stressed vegetation were noted. Photographs
and field notes were taken to document our observations. Particular

attention was paid to the two known underground storage tanks, the two
known areas of past and current wood treatment operations, and
transformers. Surface grab and composite samples were collected as

deemed appropriate by the site reconnaissance team.
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The second part of the preliminary assessment consisted of subsurface
borings, well installations, and soil and groundwater sampling in order to
evaluate potentially contaminated areas. Samples were analyzed primarily
for screening parameters by a contract laboratory. The parameters were
selected based on information collected during the first part of the

assessment.

Subsurface borings and groundwater monitoring wells were placed at the two
underground storage tank locations (B-5/MW-5A and MW-7) and the two
suspected wood treatment areas (MW-8 and B-3/MW-3A). One boring was placed
in the vicinity of the two former above-ground bulk petroleum storage tanks
(B-4/MW-4A) and one boring was placed in the vicinity of the old planer
building'(B-G/MW-6A). Several borings were converted to monitoring wells

and identified with a MW-(boring number)A.

Information gathered was analyzed and the findings and conclusions are
included in this final report. Methods and procedures are described in the
appendices. Suspected or detected contamination are discussed with respect
to the possible magnitude of the contamination. Information on potential
costs for additional evaluations and explorations, cleanup, or waste

disposal recommendations were provided to M&R, as appropriate.

Per. contract between M&R and Hart Crowser, dated May 25, 1988, the initial
scope of work was amended to include a review and evaluation of available
information concerning M&R's landfill located at 13th and M.Streets. We
were asked to review records at the Clallam County Health Department regard-
ing an assessment of the groundwater aquifer in the vicinity of the M&R

landfill. A site tour was also performed and observations were documented.

1.3.2 Additional Site Assessment Work (Phase 1I)

~

As a result of the findings and recommendations of the preliminary site
assessment, additional site assessment work was authorized by M&R on May

31, 1988.
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The purpose of the additional site assessment work was to further evaluate
the potential environmental impacts to areas of concern identified in Phase
I and to further assess whether the two known underground storage tanks
were leaking. In addition, Hart Crowser assisted M&R in defining visually

identified areas of contamination for cleanup and appropriate disposal.

Specifically, tasks performed to accomplish this additional work include
the following:

o A total of four soil borings were drilled in presumed downgradient
locations from each of four areas of interest identified as a result of
the preliminary assessment (Phase I). One boring was advanced in an
area north of the new truck shop and power wash area (B-13), one in the
vicinity of the old truck maintenance shop (B-12), one in the vicinity
of the old above-ground fuel oil storage tanks (B-1l), and one north of
the presumed location of the former Fiberboard mill (B-14). Each boring
was converted into a groundwater monitoring well and designated with an
MW- prefix. Soil samples were collected during drilling operations and
groundwater samples were collected from each new monitoring well.
Samples were analyzed by contract laboratory for screening parameters
selected on the basis of information collected during the preliminary

assessment.

o A tank testing firm was subcontracted to evaluate the potential for

leaks in the two known underground storage tanks located at the M&R site.

o Hart Crowser met on-site with Mr. Paul Hopkins of M&R to point out areas

requiring mitigation of visible surface contamination.

o Upon receipt of the analytical data from this additional work, Hart
Crowser met with M&R to discuss the data and their significance. 1In
addition, data from the preliminary assessment were presented and

discussed. Recommendations for appropriate follow-up actions were made.
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1.3.3 Focused Pentachlorophenol-Related Contamination Exploration
{(Phase III)

This section provides a summary of the contracted scope of work, dated June
14, 1988, to conduct a focused exploration of apparent pentachloro-

phenol(PCP)-related contamination at M&R identified during Phases I and II.

The purpose of this additional work was to evaluate apparent PCP-related
contamination identified at two locations found during the preliminary
assessment, the old and new planer mills, and to present selected options

for potential mitigation.

This focused exploration was not intended to be a comprehensive evaluation
of the PCP-related contamination at the site. Rather, it was intended to
provide information as to the general extent of vertical and horizontal

PCP-related contamination at the two suspect locations.
Tasks performed to accomplish this exploration included the following:

o Borings were advanced and monitoring wells were installed near the old
planer mill (MW-15, B-16, MW-16A, B-17, B-18, MW-18, B-19, MW-19, MW-21,
and MW-22). Soil and groundwater samples were collected and analyzed
for PCP-related contamination in an on-site mobile laboratory using gas
chromatography electron capture detection (GC-ECD) and thin-layer
chromatography (TLC) methods. This provided quick turnaround on sample
results which aided in the selection of subsequent boring locations.
Surface soil grab samples were also collected and analyzed (SS-1 through

S5-11);

o The presence of apparently shallow subsurface soil contamination was
evaluated near the new planer mill using a hand auger and a hollow-stem
auger to collect soil samples (HA-1 through HA-6). One groundwater
monitoring well was installed in the assumed downgradient location from
the contaminated area (MW-20). All samples were analyzed for

PCP-related contaminates in the on-site mobile laboratory;
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o Marine surface water and surface sediment samples were collected
adjacent to the old planer mill site and at a background location on
Ediz Hook for on-site analysis (0SS-1 through 0SS-6 and OSW-1 through
0SW-4 and OSSBG-1);

o Five samples were collected for dioxin and dibenzo furan analysis
including three soil samples from the PCP-contaminated area in the
vicinity of the old planer mill, one off-site background soil sample,

and one groundwater sample;

o Five soil samples were split between the on-site laboratory and a

contract laboratory in Seattle for verification analysis; and

o Data collected were analyzed and the results were verbally presented to

M&R and Daishowa.

We did not perform a hydrogeologic analysis of the site, i.e. groundwater

flow directions were not determined, aquifers were not characterized, etc.
1.4 GENERAL GEOLOGY AND HYDROGEOLOGY

The property is situated on filled ground. A 150- to 200-foot-high bluff,
located just south of the property, forms the boundary of the uplands to
the south. The site area was part of the intertidal zone prior to being
filled. The bluffs, composed of glacially consolidated sediments, were
formed by wave erosion and originally formed the boundary between the beach
and the uplands. The geologic map and regional cross section, Figure 3,

illustrates the overall geologic relationships.

The bluff and the soils underlying the original beach deposits consist of
an Iinterlayered and very dense sequence of glacially derived sediments
ranging from relatively permeable sands and gravels to silts of very low

permeability.
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The fill was placed over the original beach deposits prior to the 1920s.
Much of the fill is reported to be dredge material, and at the site,
consists of sandy gravel and gravelly sand. Based upon the explorations at
the site, the upper portions of the fill (generally above 5 feet in depth)
consist of a loose to medium dense mixture of sand with silt and gravel,
and containing varying amounts of bark and wood debris, coarse gravel, and
angular riprap used as ballast on the dirt log haul roads. The most recent
fi1l is reported to have been placed in the mid- to late-1970s, in the
vicinity of the alder chipper and chip stockpile, in the eastern portion of
the site. The more detailed site geologic conditions are illustrated on

Figures 4, 5, and 6.

Regional maps indicate that the fresh groundwater system 1is largely
contained within confined and semi-confined aquifers distributed within the
glacial sediments forming the bluffs and underlying the f£fill and beach
deposits beneath the site. Regionally, flow of the upland groundwater

system is north toward the harbor.

The groundwater flow system at the site has two major components, fresh
water flowing from within the glacial sediments, and tidal waters from the
harbor. Within the shallow flow system, these waters mix beneath the

property.

The shallow groundwater system was encountered in borings on the site from
between 3.5 and 7 feet in depth. The direction of flow within the shallow
system is likely to be relatively complex, with flow reversals, depending
upon the tidal conditions and other factors such as existing drain lines or

other buried features that can act as conduits.

1.5 SITE HISTORY

Historical commercial and industrial activities on and adjacent to the site
were researched in order to identify potential sources of contamination.
For this history, the following documents were reviewed: historical maps

(Sanborn, 1917, 1924, and 1924 corrected to 1949), aerial photographs

GP-000158



J-2159-03
Page 9

(USACOE, 1972; USDA, 1981; M&R, 1959 - 1967, 1970, 1973 - 1975, and 1987),
city atlases (Metsker, 1925 and 1935), topographic maps (USGS, 1950, 1961,
and 1978), city directories (Polk, 1941/42, 1958, 1962, 1966, 1971,
1976/77, 1981, 1986/87), and two histories of Port Angeles (Lauridsen, 1937
and Welsh, 1968). In addition, interviews were conducted with Virginia
Fitzpatrick of the Port Angeles Historical Society, Ken Sweeny of the Port
of Port Angeles, and Ed dosRemedios and Jim Hendrickson of M&R. Figure 7

presents historical features associated with the site.

1.5.1 Historic Site Use

Although early settlers were present in the late 1850s, Port Angeles was
officially established in 1862 as a lighthouse and military and naval
reserve station. The first attempt at formal settlement occurred in 1887,
when the Puget Sound Co-Operative Colony was established near Ennis Creek.
However, wide ranging commercial development did not occur until the

Seattle, Port Angeles, and Western Railroad was constructed in 1912 to 1913.

The first known commercial development on the leased part of the site were
the saw, shingle, and planing mills of the Puget Sound Mill & Timber
Company . Established on fill around World War I, operational structures
associated with the saw, shingle, and planing mills, were machine shops,
employee housing and offices, steam dry kilns, log storage areas, a lathe
mill and finishing mill, brick-lined iron waste burner, box factory, boiler
house and engine room, and a lumber shipping dock. The 1917 Sanborn map
showed ruins of a fire. The Seattle, Port Angeles, and Western Railroad
ran along the south side of the property and sidings served the mills’

shipping dock and log storage areas.

Over the next several years facilities remained basically the same,
although in the mid-1920s, much of the employee housing was gone and a new
box factory was in operation on the northwest end of the site. An overhead
covered fuel conveyor was erected. By the late 1940s, however, the Puget
Sound Lumber & Mill Company no longer existed and the few remaining

structures belonged to Port Angeles Forest Products. Included were a few
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lumber storage areas, a small saw mill, planer shed, wused machinery
storage, dry kiln, sawdust bin, and two above-ground fuel oil tanks--one
with a capacity of 5,000 gallons and the other with a capacity of perhaps
10,000 to 15,000 gallons. Apparently, the company was on-site until M&R
leased the land in the late 1950s.

The first known commercial development on the fee side of the site, was
Paraffine Compénies’ Crescent Boxboard Paper and Cardboard Mill.
Established on fill around World War I, on-site operations included a
machine shop, finishing and packing room, pulp beaters, digester, paper
warehouse, sulphite manufacturing shop; acids and stock pulp tanks, pulp
wood grinding shop, fuel house, engine room, chipping mill, cutoff mill,
oil house, and dock. On-site structures remained the same through the. late
1940s and early 1950s, although the site had changed ownership to
Fiberboard Products Inc. Apparently, the mill was closed in the late 1950s
and the property purchased by M&R in the late 1960s or early 1970s.

Since the late 1950s, M&R Lumber Company has conducted sawmill related
activities on-site. Facilities on the leased land include a sawmill and
green chain, a parts and maintenance shop, a former planing mill now
occupied by log storage, shake plant, dry kiln and boiler house, a lumber
dock, and acres of log and lumber storage. Facilities on the fee land
include a planing mill, lumber storage shed, heavy vehicle maintenance shop
and truck depot, and a chipping yard. Aerial photographs from 1965 to 1966
show that two above-ground storage tanks (estimated capacity of 1,000,000
and 270,000 gallons) were erected on the site in the early 1960s; they were
removed in 1973 or 1974. The M&R head office 1s located on land leased
from Daishowa. According to long-time employee Jim Hendrickson (1988) the
central portion of the site, which includes the shake plant, is leased from

the city of Port Angeles.

According to historic Sanborn Fire Insurance maps from 1917 to 1951, M&R
and its predecessors were the primary commercial occupants of the
property. However, earliest available city directories show that Hanson'’s

Boat Yard and Peninsula Shingle Company occupied the address in the late
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1950s and early 1960s. A restaurant also occupied that address in the
mid-1970s. Apparently, Port Angeles Shake has leased a small strip of land
located between M&R's fee and lease acreage for about 10 years --
unconfirmed information indicates that it used to be the Peninsula Shingle
Company. Yet, aerial photographs do not show any structures on that strip
of land until the early 1970s. Appendix A contains a list of on-site

non-residential uses.

1.5.2 Historic Uses of Adjacent Property

The character of surrounding development is similar to that of the site.
Early twentieth century residential development occurred along the bluff
overlooking the site. The lagoon adjacent to the northwest end of the site
was probably backfilled around World War I, and in the mid-1920s, a large
boarding house occupied the fill. However, by the time M&R moved on-site,

the area was apparently used only for log storage.

Perhaps the first commercial activity west of the site was Earles Mill,
located at the head of Port Angeles Bay from about 1909 to about
mid-1920s. The primary commercial development probably began in the
mid-1920s. Washington Pulp and Paper Corporation’s paper mill consisted of
a sulphite pulp mill, chipping mill, pulp grinding shop, two machine shops,
steam fired power plant, cooling shed, paper warehouse, and fuel oil tank
and concrete water tank. By the late 1940s, ownership of the property had
changed to Crown Zellerbach, and over the years it expanded east along Ediz
Hook. Apparently, the first commercial development adjacent to the eastern
boundary of the site was the Port Angeles small boat harbor, established in

about 1957.

1.5.3 Potential for Contamination

The mnature of the on-site commercial use suggests a possibility that
contaminants are present in the soils and groundwater at the site. Primary
sources of contamination would be associated with sawmill operations that

have occurred since about 1917. Secondary sources of contamination would
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be associated with sawmill support services, such as machine shops, fuel
storage, waste burners, boiler and engine rooms, auto/truck shops, and
aboveground and underground fuel storage tanks. Contaminants related to
primary sawmill activities might include Permatox (pentachlorophenol and
tetrachlorophenol) and other chemicals used to prevent fungus and staining
on lumber. Contaminants related to sawmill support services might include
petroleum products or solvents used to maintain and repair heavy equipment,
and diesel, fuel oil, and other petroleum products stored in underground

and above-ground tanks.

Because of the nature of off-site wuse, there 1is a possibility that
contaminants have migrated to the site. Primary sources of contamination
would be associated with sawmill and pulp operations that have occurred
west of the site since about 1909. Migratory contaminants might include
chemicals used to preserve and protect wood, acids wused in pulp
manufacturing, and petroleum products stored in tanks and wused for

machining and repair activities.
1.6 AGENCY FILE REVIEWS

Several sets of regulatory agency records and/or files were reviewed during

the performance of the environmental assessment. These are discussed below.

1.6.1 Ecology

We conducted a file review of the Washington State Department of Ecology
(Ecology), Southwest Regional Office file on M&R. The file review was
conducted in Olympia on Thursday May 5, 1988. Files on adjacent properties
were not reviewed. The M&R files were reviewed in an effort to identify
areas of concern from inspections, permits, complaints, penalties, or

enforcement actions.

The agency’s file on M&R was mainly an NPDES permit-related file. The
earliest information in the file was dated 1974. The file contained three
NPDES inspection reports dated 1979, 1983, and 1984. All three inspections
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found the facility’s operations to be satisfactory. The 1979 inspection
report noted, however, that the facility’s oil barrel storage needed
improvement and suggested that a storage house be constructed. The 1983
inspection report addresses the use of Permatox on the wood, but stated
there were no problems because it was applied in a fully-enclosed spray
booth. The overspray and drippings were reportedly fed back into a
containment tank. The report did note, however, that "in the past" sludge
from the bottom of the Permatox tank did go to the garbage until an
inspector instructed them not to do this. After that time the sludge was
burned in the hog fuel boiler. This disposal method appeared to be
approved by the regulatory agency.

Millbrite 50 was also noted as a chemical used on-site but no details on

its use were provided.

The file contained a 1980 NPDES permit summary for four discharge points
into the harbor. The 1974 application for an NPDES permit said that the

-

facility had been discharging since June 1958.

The file also contained a 1978 application for a Disposal Site Permit. The
wastes to be disposed of were characterized as "construction and demolition
wastes" and unspecified "industrial wastes.” The industrial wastes were
reported as 500 cubic yards as the 1978 volume with an estimated 275,000
cubic yards projected through 1988. The landfill application also stated
the facility would include "dewatered dredge spoils" as they developed.

No details were given in the file on the location of the landfill which was
being permitted in the 1978 application. In December of 1983, however, the
Clallam County Health Department issued a solid waste landfill permit for a

site located at 13th and M Streets in Port Angeles.

A 1977 letter from Ecology to M&R stated there were no problems with
contamination of storm water from the log yard and that M&R’s plans to
improve the ditch system would help prevent future problems. M&R planned,

at that time, to improve the ditch system and "place a weir at the
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downstream end to trap floating debris and oils". The 1letter also
mentioned that log handling in some areas was pushed on or close to the

beach and that this should be stopped and the debris cleaned up.

"Effluent monitoring records since issuance of the NPDES permit stated there
were no problems and at one point the agency suggested they eliminate the
monitoring and reporting requirements in the permit except for weekly

inspections for visible oils.

Both known underground storage tanks at M&R have had notifications filed

with Ecology.

1.6.2 Clallam County Health Department

At M&R's request we obtained from Clallam County Health Department copies
of Landau Associates’ well locations, boring logs, and groundwater data
from Pen Ply’s 13th and M Streets Landfill. Pen Ply’s 1landfill is
immediately adjacent to the M&R landfill (Figure 1). We reviewed this
material to get an overview of the hydrogeology of this area and to see if
monitoring wells associated with Pen Ply’s site are likely to intercept
leachate 1if it migrates from M&R's adjacent landfill. Qur conclusions

based on information in the Landau report follow.
1.6.2.1 Local Hydrogeology

The landfill hydrogeology is presented here, separated from Section 1.4
because the landfill is not adjacent to the M&R landfill.

o Soils are predominantly sand and gravel with subordinate layers of clay

and silt.

o Laterally discontinuous perched water-bearing zones exist at shallow

depths (12 to 80 feet below the ground surface).
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o The shallow configuration of saturated and unsaturated zones probably
changes seasonally. Therefore, the volume of water, the direction of

flow, and the rate of flow all change with time.

o The flow direction in the shallow saturated zone is generally north to

northeast.

o Estimated average hydraulic conductivity of the shallow saturated zone
is 5.8 x 10™% ft/min.

o Estimated seepage velocity of the shallow saturated zone is 106.1 ft/yr.

0 An aquifer near sea level exists 218 to 268 feet below ground surface.
Preliminary information indicates groundwater in this aquifer flows in a

westerly direction beneath this site.

o Some chemical analyses were done in April 1987. Manganese, chloride,

sulfate, pH, COD, and TOC exceeded water quality guidelines.
1.6.2.2 Pen Ply’s Landfill Monitoring System

Based on the above information and conclusions we received from the county,
the monitoring wells located in the shallow saturated zone on the Pen Ply
site are wunlikely to intercept leachate if it migrated from the M&R
landfill. The basis for this is that the groundwater in this zone
generally flows toward the north-northeast and therefore when groundwater

leaves M&R property it will flow away from the Pen Ply landfill.

With regard to the monitoring wells in the deeper "sea level aquifer"”,
because of the northeasterly flow of the shallow groundwater system, any
potential contaminant from the M&R landfill would likely be picked up by
the shallow flow system. The contaminant would move northeasterly. In the
unlikely event the contaminant eventually reached the sea level aquifer, it
‘would be a considerable distance northeast of the site before moving within

the sea level aquifer. Therefore the chance any deep monitoring well on
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the 13th and M Street site would detect a contaminant in the deep zone is

very remote.

1.6.3 Corps of Engineers

During the performance of the environmental assessment, Army Corps of
Engineers (COE) permits to construct a bulkhead and buildings and place
fill and riprap at the M&R site were reviewed. These permits stated that
"polluted dredge material" would be placed as fill on-site. The COE was
contacted to access those associated permits concerning the "polluted
dredge material"”. Review of associated permits showed the source of the
polluted materials (also described as "unsuitable dredge materials") to be
from the Port of Port Angeles, near Terminals 1 and 3, adjacent to the M&R
site. No chemical data on the materials were presented in the associated
permits; the materials were described in the permits only as being "silty

material" and "granular material”.

As part of our investigations, a boring was advanced through this fill
(B-11) and a monitoring well was installed (MW-1l1). Soil and groundwater
samples were taken and analyzed. No BTEX was found in soil or groundwater
(all < 1 ug/kg or ug/L). A GC/FID screen showed soil to have 16,000 ug/kg
solvent extractable hydrocarbons. Less than 200 ug/L solvent extractable
hydrocarbons were detected in the water. The boring is within 200 feet of
a fuel oil tank (now removed) which may have leaked. These data are not

considered significant.

Hart Crowser was unable to determine what the COE dredging permit meant by
"polluted material”. However, based on the date of the permits (circa
1970) it is 1likely that "polluted material™ refers to suspended solids
and/or biological oxygen demand (BOD) from fresh dredge spoils which could

~adversely affect water quality in the harbor if runoff were not controlled.
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2.0 PRELIMINARY STITE ASSESSMENT AND FOCUSED EXPLORATION

The discussion of our site assessment is broken into four major groupings:
surface stained soils, transformer leakage, underground storage tanks, and
pesticide spray areas. Other miscellaneous items are contained in Appendix
J. Each discussion includes the rationale for assessments, reconnaissance/
exploration, sample data evaluation results, recommendations or options,
and any appropriate follow-up actions. The discussions for the site
assessments are introduced through a review of potential contamination

sources.
2.1 POTENTIAL CONTAMINATION SOURCE REVIEW

Potential sources of environmental contamination were identified prior to
conducting the site reconnaissance. This was accomplished using the

following sources:

o Hart Crowser'’s experience with lumber mill operations;

o Hart Crowser’s experience with other projects in the Port Angeles area;
o Historical search;

o Agency file reviews; and

o Interviews with M&R employees and retired personnel.

Sawmill operations normally have log yards, planers, kilns, painting shops,
maintenance and machine shops, fuel storage, chemical storage,
"transformers, boilers, packaging areas, and finished product storage.
These types of operations may result in environmental contamination from
petroleum products, solvents and thinners, paints, wood treatment

operations, boiler ash, log sort yard runoff, lead/acid batteries, and PCB.

Through the historical search, agency file review, and employee interviews
we learned of two underground fuel storage tanks, the former Fiberboard
mill, the old truck maintenance shop, the old planer building, and a
landfill at M Street and 13th Street. These areas are all potential

sources of environmental contamination.
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Potential contamination source areas were selected for relatively intensive
evaluation during the site reconnaissance. This information was also used

to preliminarily select environmental boring locations.

In order to make a reasonable attempt to identify other potential areas of
concern the site reconnaissance included a walk through the entire 50-acre

site, except where operational hazards prevented observation.

2.2 SURFACE STAINS

2.2.1 Assessment Rationale

Evidence of leaks and spills, such as stained soil, discoloration, stressed
vegetation, proximity to suspected spill sources, and unexplained mounds or
swales can provide information for use in focused evaluations or in
determining appropriate mitigative measures. As part of the site
reconnaissance we made detailed observations of suspected surface
contamination during tours of buildings, operations, areas adjacent to
operations, and the water front area. Observations included photographs,
notes on suspected sources, and probable contaminants. These observations
lead to recommendations for mitigative action and additional field
exploration activities including the installation of additional borings and
groundwater monitoring wells as well as hand auger borings and surface

samples.

2.2.2 Reconnaissance

The areas of noticeable surface stains observed during the site
reconnaissance are shown on Figure 8 and are discussed below. Appendix B
contains photographic documentation of the reconnaissance including stained

soils. Appendix C contains sampling procedures and exploration logs.

o The drum disposal yard ("boneyard"), west of the sawmill, was covered
with heavy vegetation and small trees. Rusted machinery, scrap metal,

wood debris, and miscellaneous 55-gallon drums were observed at the
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site. Corroded, rusted, and dented drums were scattered around the
area. Small (i.e., ten square foot) visible soil stains and vegetation
distress were also observed under the corroded/leaking drums. A drum of

assumed green end-paint with visible soil stains was observed.

o There are two product storage areas west of the sawmill. Approximately
twenty 55-gallon drums of product were stored at this location. Visible
signs of minor staining were noted on soils in this area. Across the
drive an oil storage area was located with 55-gallon drums lying prone
on a wooden tip rack. The tip rack was stained with an oil-like

material as was the surrounding soil under the drum spigots.

South of the sawmill, several drums of assumed lubricating oil were
located under a cherry picker. The surrounding soil was heavily stained
with an oil-like material. The stains on the soil appeared to be from

leaking hydraulics associated with the cherry picker.

o An oil-like stain (approximately nine feet square) was observed on the
machine shop concrete floor. No obvious floor drains were noted and the

spilled material did not appear to have exited the building.

o The western portion of the old alder mill/old truck maintenance shop
contained drums of assumed waste oils. The 55-gallon drums were rusted,
dented, and appeared to have leaked. The surrounding soil was heavily

stained with an oil-like material.

o Several areas of potential concern noted during the tour of the new

planer building were:

- A large, brown puddle of liquid at the NP-1 storage area was observed
the day after the site tour with M&R employees. It appears the
NP-1/Millbrite overspill at the spray room (in the planer mill) was
swept outside directly onto the concrete and asphalt. A surface
soil sample (SS-1) was retrieved for potential analysis at a

subcontracted laboratory;
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- A section stained with an oil-like material was observed along the
northwest side of the planer building, just north of the door
entering the treatment area. Unknown green and brown stained soil
were also noted at this location. Several open drums, a dumpster,
and a wooden box were also observed. A surface soil sample (SS-2)
was retrieved from the stained areas for potential analysis at a

subcontracted laboratory;

- The surrounding soil and vegetation at the two above-ground tanks
west of the planer showed evidence of minor staining with an

oil-like material.

o During a later site visit to the new planer mill, a Hart Crowser
representative noticed a green material on the soil along the northwest
corner of the planer building at the approximate location of sampling
site SS-2. The green material appeared to be rainwater runoff from the

dumpster located in the area.

o Adjacent to the alder chip yard, minor leakage from four 55-gallon drums
labeled lubricating oil and/or hydraulics associated with the alder
chipper were observed on the asphalt along the south side of the
chipper. Two 55-gallon drums lying prone on a tip rack also appeared to
be 1lubricating oils. The surrounding asphalt was stained with an

oil-like material.

o West of the new truck maintenance shop, several drums contained an
unknown material, some of which appeared to have leaked onto the soil.
A leaking truck saddle tank had stained the surrounding soil and

vegetation with an oil-like material.

A pressure wash area was observed at the northwest entrance to the truck
shop. Emulsified oils and standing water were observed on the
surrounding soils. Although most of the shop area is covered with
asphalt or concrete, the pressure wash area drains into a wedge of soil

with no apparent containment.
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North of the truck shop were drums of waste oils. The soil around the
drums was stained with a black, oil-like material. A surface soil sample

(S8S-3) was retrieved from this stained area for laboratory analysis.

2.2.3 Sample Data Evaluation

Two surface soil samples were analyzed by Laucks Testing Laboratories, Inc.
in Seattle (S5-2 and SS-3). Sample SS-1 (a grab sample of the NP-1
solution) was not analyzed; refer to subsection 2.5.1.1 for the rational.
Laboratory certificates containing raw data sheets and laboratory QA/QC

results are presented in Appendix D. Table 1 presents analytical results.

Visual observations revealed stained soils at a number of locations shown on
Figure 8. The surface soil sample (SS-2) collected near the new planer mill
was found to contain phenols. Pentachlorophenol (270,000 wug/kg) and
tetrachlorophenol (40,000 ug/kg) were measured at relatively high
concentrations as were sodium tetrachlorophenate (4,000 ug/kg) and sodium
pentachlorophenate (17,000 ug/kg). Data evaluation of sample SS-2 is
discussed in subsection 2.5.3.2, The other surface soil sample (SS-3),
obtained at the east end of the property, was analyzed using the GC/FID
screen, A concentration of 2,400,000 ug/kg, was detected indicating that
significant levels of solvent extractable compounds exist in the surface

soil at this location.

After identifying areas of potential concern during Phase I of the field
work based on reconnaissance and analytical results as presented in Table
2, additional sampling and analysis were authorized. Our Phase II work

involved installation of additional borings in four locations as indicated

on Figure 4 (MW-12 through MW-14). Two of the four 1locations were
associated with surface stain identification (MW-12 and MW-13). The
borings were converted to monitoring wells. These borings/wells are in

presumed downgradient positions of identified surface stain sources of
contamination. Five soil samples at each boring, obtained during drilling,
were composited into a single sample for each location and analyzed for

benzene, toluene, ethylbenzene, and =xylenes (BTEX) and other selected
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volatile organic compounds using GC-FID technique. Groundwater samples
from the two monitoring wells were analyzed for BTEX, solvent extractable
compounds and total organic halogens (as chlorine). Table 3 presents

analytical results.

The only halogenated volatile compound detected in so0il samples was
methylene chloride, where MW-13 had the highest concentrations at 170
ug/kg. Methylene chloride is a common laboratory solvent. Contamination
from laboratory procedures is possible but two method blanks analyzed at
the same time as the soil samples did not detect any contamination from
this source. GC/FID screens of the composited soil samples detected

solvent extractable hydrocarbons at 4,500 ug/kg in MW-13,

Solvent extractable compounds were measured at 420 ug/L in MW-13. No total
organic halogens, measured as chlorine, were detected in wells MW-12 or
MW-13.

The concentrations of solvent extractable organic compounds detected in the
areas of surface staining are typical of industrial property around Puget
Sound. If the subject soils are within an area of proposed excavation,
special handling and disposal (such as at a sanitary landfill) may be

appropriate.

The presence of methylene chloride in the composite soil sample from MWw-12
and MW-13 is 1likely because of contamination introduced to the sample in
the laboratory. However, since this compound did not show up in laboratory
blank samples, its presence in the site soils cannot be ruled out at this

time.

2.2.4 Recommendations

The surface stains identified at the M&R site appear to be primarily
petroleum products and are limited in extent based on visual observations,
laboratory data, and discussions with M&R employees. 1In general, the sizes

of the stains ranged from approximately 5 to 400 square feet at the
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surface. 1In order to reduce potential sources of subsurface contamination
we recommend that all surface stains be removed down to a depth where

visual evidence and odors no longer exist.

As discussed with M&R, disposal of stained soils should be in accordance
with federal, state, and local regulations governing solid waste. The
majority of the soils can probably go to the Port Angles landfill with the
permission of the Clallam County Health Department and the landfill
operator. Prior to disposal, the county or landfill operator may require
some of the soils that are highly contaminated with petroleum products be
aerated for a period of time to reduce volatile organic concentrations and
to provide additional biodegradation to reduce the overall hydrocarbon

content. Unknown materials may require testing to indicate proper disposal.

We recommended that PCP-contaminated soils be removed from the area just
west of the new planer building and placed in drums for disposal at a
permitted hazardous waste disposal facility. Preliminary laboratory data
indicate this material probably meets the definition of a state dangerous
waste due to persistence per WAC 173-303-084(6). Additional details on

this area are contained in subsection 2.5.

We suggested that representative samples be collected from the bottom of
the excavations prior to backfilling with clean fill. These samples should
be kept cool in a secure location in the event that Daishowa requests

verification analysis.

2.2.5 Follow-Up Actions

At the request of M&R, Hart Crowser met with Mr. Paul Hopkins of M&R on
June 2, 1988, to tour the site and point out areas of wvisual surface
staining identified during the preliminary assessment. Areas addressed

during this follow-up tour included the following:

o Power wash area near the new truck shop;

o Waste oil storage north of the new truck shop;
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o Drum and debris storage area west of the new truck shop;
o 0il-like stains at the alder chipper;

o Transformer at the alder chipper;

Transformer at the alder chip wall loading facility;

(o]

o Paint spray booth;

o West end of the new planer mill;

o Transformer at the west end of the new planer mill;
o 01ld truck maintenance shop area;

o Underground diesel storage tank near the scale house;

o Cherry picker at the south end of the sawmill;

o Empty Permatox tank at the head of the green chain;

o Transformers on the east and west ends of the sawmill;

o Lube oil product storage area west of the sawmill; and

o Boneyard located on the western boundary of the property.

During the tour stained soil removal and disposal methods were discussed.
Procedures for collecting verification samples after removing stained soils

were also discussed.

It is our understanding that M&R has removed stained soils identified
during the preliminary site assessment for disposal at the Port Angeles
landfill with their permission. Verification samples apparently were not

collected.

Soils located on the west end of the new planer building that were found to
be contaminated with PCP have been removed and placed in a container.
During excavation a concrete slab was discovered underlying the area of
contamination at a depth of approximately six inches. This concrete
barrier along with the surrounding asphalt may have prevented the migration
of significant levels of PCP to the underlying soils. At last report the
ultimate disposal of this material is being evaluated by M&R. Additional

information on this area is contained in subsection 2.5.
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2.3 TRANSFORMER LEAKAGE

2.3.1 Assessment Rationale

Polychlorinated biphenyls (PCB) have historically been used as transformer
and capacitor dielectric fluids due to their stability and 1low
flammability. Subsequent to the development of PCB in the early 1930s, it
was discovered that PCB presented a significant threat to human health and
the environment due to persistence, bioaccumulation, and suspected human

carcinogenicity.

The Toxic Substances Control Act (TSCA) administered by the EPA regulates
the use and disposal of PCB in Washington State. By definition, -oils
containing less than 50 mg/kg PCB are considered to be non-PCB oils and are
not subject to TSCA regulation. PCB transformers that have been flushed
and refilled with non-PCB dielectric fluids often contain residual PCB
below the 50 mg/kg threshold. Even though PCB are no longer manufactured
in the United States many transformers and capacitors contain PCB oils or

PCB-contaminated oils.

The regulations require transformers containing more than 500 mg/kg PCB be
labeled as PCB transformers. We cannot assume that the transformer owner
is aware of this 1labeling requirement. Leaks from PCB-contaminated
transformers (i.e., 50 to 500 mg/kg PCB) or non-PCB transformers (i.e., <50
mg/kg PCB) may present a substantial threat to human health or the
environment due to residual levels of PCB depending on site specific

conditions.

During the preliminary assessment, Hart Crowser observed all transformers
known to be on site. Samples for PCB analysis were obtained, if possible,
adjacent to transformers that appeared to be leaking. Figure 9 shows
transformer locations and sampling points. Documentation of transformer
identification label information and close observation of the transformers

were not possible due to electrical hazard.
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2.3.2 Reconnaissance

The transformer reconnaissance results are shown on Figure 9 and are

discussed below. Appendix B contains photographic documentation of the
walk through and any leaking transformers. We do not know whether all
transformers on-site have been analyzed for PCBs. Appendix C contains

sampling procedures.

o

Three transformers were located in a locked vault on the west side of
the new planer building. The transformers sat on a bermed, concrete
floor covered with sawdust. Two of the transformers appeared to be
leaking, evidenced by staining on the sides of the transformers and on
the surrounding concrete floor. A sample for PCB analysis (TR-1) was

obtained from the center transformer.

A bermed, concrete vault containing three transformers was located at
the west end of the sawmill near the product storage areas. The metal
vault door was locked to restrict access to the transformers. The
transformers stood on a concrete floor that was covered with sawdust.
The center and eastern-most transformers showed evidence of leakage.
There were visible oil-like stains on the floor around the two
transformers. A sample (TR-2) was collected from the stained area for
PCB analysis. Jim Hendrickson thought the transformers had been tested
for PCBs and the o0il changed approximately five or six years ago. The
City Light employee stated that the transformers were tested around that

time period.

South of the sawmill, a transformer on a concrete pad was located east
of the cherry picker. The transformer did not appear to be leaking and

so no samples were taken, in keeping with our scope of work.

Five transformers were located just north of the green chain. Four of
the transformers are small pole-mounted types and one is a large

transformer mounted on a concrete slab without berms. All of the
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transformers are located inside a fenced area with a locked gate. Hart

Crowser was unable to gain access to these transformers.

Minor signs of leakage were observed at the drain valve on the large
transformer, but no noticeable stains were observed on the concrete
pad. Two of the four pole transformers showed signs of leakage,
evidenced by black stains down the sides of the transformers. The
transformers are located in a high traffic area and much of the soil
within the fenced area was covered with water during our site tour. No
obvious signs of transformers oil were observed on the surrounding soil
or surface water. However, recent leakage from the pole transformers

may have been obscured due to traffic and/or surface water.

o A transformer mounted on a concrete pad was located at the.old alder
mill/old truck maintenance shop. The transformer was surrounded by
approximately twenty drums of assumed waste oil. It was difficult to
detect if the transformer leaked due to the amount of soil stainage. We
assumed the oil-like residue on the transformers was from the drums.
However, a sample for PCB analysis (TR-3) was retrieved from the stained

area adjacent to the transformer to verify this assumption.

o Three transformers were located north of the alder chipper on a concrete
pad with metal railings on three sides. Several compressed gas
cylinders were also stored in the vicinity of the transformers. It was
difficult to ascertain if the transformers showed evidence of leaking
due to the amount of sawdust accumulated on the pad. A sample for PCB
analysis (TR-4) was retrieved from the base of two transformers. The
stains that were observed on the concrete pad may have been from an
open-top, 5-gallon bucket containing what appeared to be lubricating oil

and which appeared to have overflowed.

o A transformer was located along the waterfront in the northeast section
of the property, behind the concrete wall used as a backstop for chip
loading operations at the eastern-most pier on the M&R site. The

transformer was mounted on a concrete pad and appeared to be leaking,
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evidenced by stains coming from near the top of the transformer. The
surrounding concrete pad was stained with an oily material that may have
splashed onto the transformer base. The oily material at the base may
have come from two 55-gallon drums of assumed lubricating oil that were
situated on a tip rack adjacent to the transformer pad. A sample for

PCB analysis (TR-5) was scraped from the side of the transformer.

2.3.3 Sample Data Evaluation

The five PCB samples <collected were analyzed by Laucks Testing

Laboratories, Inc. in Seattle using Method 8080, described in Test Methods

for Evaluating Solid Waste (SW-846), EPA. 1986.

Laboratory certificates containing raw data sheets and laboratory QA/QC

results are presented in Appendix D. Table 1 presents analytical results.

All five samples contained a large amount of wood debris which presented
matrix interferences in the initial low level extraction. The remaining
sample materials were then subjected to medium level extraction in an
attempt to generate valid data. However, sample TR-1, collected at the
west end of the new planer building was exhausted during initial low level
extraction and no data are available. In addition, the medium level
extraction increased the detection limits for the remaining samples to
approximately 2,400 ug/kg instead of the 100 ug/kg level that should have
been obtainable with low level extraction. However, the medium extraction
detection limit appears to be adequate for the purposes of this preliminary

assessment.

PCB was not detected in samples TR-2 (west of the sawmill), TR-3 (northwest
of the kiln), and TR-4 (alder chipper). Sample TR-5 from the transformer
located at the alder chip wall loading facility contained low levels of PCB
at 4,800 ug/kg (Aroclor 1260), twice the detection limit.

The EPA guidelines for PCB acute and chronic criteria for protection of

saltwater aquatic organisms are 0.030 ug/kg and 10.0 ug/kg, respectively,
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on a 24-hour average. These criteria are 5 and 2 orders of magnitude lower
than the concentration reported in sample TR-5. However, due to the
extremely low water solubility of PCB it normally requires massive
contamination for a long duration to produce PCB concentrations in the

water that approach the published criteria.

The National PCB Spill Cleanup Policy (52FR10688), issued on April 2, 1987,
sets requirements for the reporting of spills involving PCB-contaminated
materials and sets cleanup performance standards. This policy only applies
to spills of PCB at concentrations that are above the regulated
concentration (i.e. > 50 mg/kg). The most stringent cleanup standard in the
policy for solid surfaces located at other than indoor or residential areas
is that the affected area receive a double rinse/wash. For soil cleahup
standards involving new spills containing PCB between 50 to 500 mg/kg the

EPA requires the removal of visible traces plus a one-foot lateral buffer.

The Washington State Department of Ecology (Ecology) has had an unwritten
policy that soils contaminated with PCB should be cleaned up until the

remaining residue is at 1 mg/kg or less.

The leaking transformer at the alder chip wall loading area does not appear
to be in a concentration or volume to require reporting under federal
regulation. No imminent or substantial endangerment to human health or the

environment has been identified at the site.
2.3.4 Recommendations

We suggest transformers that have not been tested should be evaluated.
Appendix E contains the results of testing done on transformer oils from
M&R site. This testing was done in 1982 on four transformers. Trace
levels (less than 1 mg/kg) of Arachlor were detected in one transformer.
Leaking transformers should be replaced or repaired to eliminate a
potential source of contamination to the environment, regardless of their

PCB content.
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It does not appear that the minor PCB contamination discovered at the alder
chip wall loading facility requires cleanup under federal regulation. The
State Department of Ecology, however, may require removal of PCB
contaminated debris down to a level of 1 mg/kg or less. Accordingly, the
transformer, transformer pad, and any visually stained soils should be
removed from around the transformer located at the alder chip wall loading
facility. This can probably be accomplished by removing visual stains and
washing the transformer with a strong detergent. The work should be
performed by an individual familiar with PCB cleanups and the residue
should be properly disposed of at the Port Angeles Landfill, with the
permission of the Health Department and the landfill operator, or at a
facility permitted by the EPA to handle PCB waste.

2.3.5 Follow-Up Actions

Conversations with M&R employees indicates that visual stains have been
removed from around the alder chip wall transformer. The debris was placed
in a plastic bag and deposited in the drum containing PCP contaminated soil
removed from the west end of the new planer mill. Although wvarious
conversations have occurred between M&R and Hart Crowser regarding

transformers located at the site, we are unaware of any other actions.
2.4 UNDERGROUND STORAGE TANKS
2.4.1 Assessment Rationale

The potential for an underground tank to leak depends on a variety of
factors such as construction materials, soil type, tank contents, and age
of the tank. We have evaluated hundreds of underground storage tanks for a
variety of clients. The vast majority of the tanks over 10 years of age
that we have evaluated have been found to leak to some degree. Thus, it is
important to address potential leaking underground storage tanks in any

environmental assessment.
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It is often difficult to adequately evaluate underground tanks without
installing borings. On occasion there may be surficial evidence of leakage
from such things as corroded piping, subsidence, or unexplained product
loss from daily inventory 1logs. Tank integrity testing 1is also often

employed to detect leaks in underground tanks.

During the site reconnaissance known underground storage tank (UST)
locations were viewed and available information was obtained as to tank
size, age, construction materials, installation procedures, leak monitoring
methods, and spill or leak history. The site reconnaissance team looked
for evidence of unreported underground tanks while touring the remainder of

the site.

2.4.2 Reconnaissance

During the site visit, the locations of the USTs were observed. These
locations are shown on Figure 8. M&R employees were interviewed about the
existence of additional tanks at the site. In addition, we looked for
visual signs of additional tanks (i.e. swales, vent pipes, fill ports). No

signs of additional underground tanks were observed.

The underground storage tank areas observed are shown on Figure 8 and are

discussed below:

o At the log scale house area a metered pump mounted on a concrete pad was
located in the middle of the dirt turn-around road. No visible signs of

soil stains were observed in this area during our site tour.

Jim Critchfield and Jim Hendrickson stated the tank had been previously
used for unleaded gasoline. Reportedly, three to four years ago, the
tank was converted to diesel. The tank size was thought to be
500-gallon capacity. We asked M&R to contact Texaco and the tank size

was determined to be 2,000 gallons.
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A rupture iIin the pump hose was later observed by a Hart Crowser
representative while conducting drilling operations at the site. An
unknown quantity of diesel was pumped directly onto the surrounding

soil. The spilled diesel left an oily sheen in surface puddles of water.

o At the dry kiln an underground storage tank that was thought to contain
leaded gasoline was located south of the kiln. A metered pump was
mounted on a concrete pad surrounded by asphalt. The size of the tank
was unknown by Mr. Hendrickson. M&R employees contacted Texaco and
determined the tank capacity to be 1,000 gallons. Obvious signs of
potential environmental concern were not observed at the underground

gasoline tank during the site tour.

To further assess conditions associated with the two underground storage
tanks, borings B-5, and B-7 were installed to assess contamination from
these tanks. Boring B-7 was converted to a monitoring well and monitoring
well MW-5A was installed immediately adjacent to boring B-5. Appendix C
contains field investigation procedures and boring logs. See Figure 4 for

these boring locations.

2.4.3 Sample Data Evaluation

The soil and groundwater samples collected during the preliminary assessment
were analyzed by Laucks. Laboratory certificates containing raw data sheets
and laboratory QA/QC results are presented in Appendix D. Table 2 presents

analytical results.

Xylenes were detected in soil samples from B-5 (34 ug/kg) and in water
samples from MW-5A (2 ug/L) and MW-7 (2 ug/L) indicating the presence of
low level volatile organic compounds at these locations. Qualitative
GC/FID screens indicated the presence of solvent extractable compounds in

soil from B-5 (4,700 ug/kg).

GP-000182



J-2159-03
Page 33

Chemical Data Conclusions

The xylenes detected in the composite soil sample from boring B-5 and in the
groundwater samples collected from wells MW-5A and MW-7 are well below the
EPA Water Quality Criteria (400 ug/L) and the Maximum Concentration Limit
(MCL) of 440 ug/L proposed by the EPA. Based on the data available it does
not appear that xylenes detected at these two well locations present a

threat to human health or the environment,

' GC-FID screen data collected from the vicinity of the underground diesel
tank at B-5/MW-5A are slightly elevated above background values we normally
see at industries of this type (i.e., 1,000 to 2,500 ug/kg). These data
indicate that soil and groundwater near the underground diesel tank contain

minor amounts of solvent extractable organic compounds,

2.4.4 Underground Storage Tank Testing

The two known petroleum underground storage tanks were tested for
"tightness" by Petroleum Equipment Maintenance Company (Pemaco) under
subcontract to Hart Crowser using the "Petro-Tite" system to evaluate the
tanks potential for leaks. The Petro-tite system is capable of detecting
losses as small as 0.05 gallon per hour. This detection 1limit is
recommended by the National Fire Protection Association (NFPA). NFPA
guidelines state that if detected losses exceed 0.05 gallon per hour, a

leak is likely and corrective action is warranted.

Both tanks use a suction pump system to retrieve fuel from the tank through
the supply lines to the dispensor nozzle. Suction systems limit the amount
of supply vent line testing since the lines are often buried. Back
pressurizing lines assumes that in-line check valves will hold pressure

which may or may not be the case.

The 1000-gallon gasaline tank vent was removed and plugged to the lower

elbow, 1located just above the pipes entrance into the concrete
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ground-surface slab. The supply lines connected to the pump were left

intact during testing.

The 2000-gallon diesel tank supply line running at a 45° angle from the
concrete surface slab above the tank to the pump dispensor was slightly
loose. Initial connection of the tank testing gear indicated these
connections leaked. After discussions with M&R, this piping was
disconnected, and plugged at the 45° elbow. The vent pipé was disconnected

and plugged near ground surface.

Testing commenced on the tanks and the buried vent supply/line piping.
Groundwater monitoring wells installed adjacent to both tanks during Phase

I were used to record groundwater levels during tank testing.

Test results indicated that the diesel tank at the scale house area leaked.
The gasoline tank at the kiln appeared to be sound. A description of the

"Petro-Tite" test system, and test results are included in Appendix F.
2.4.5 Recommendations

The underground diesel tank located in the log scale house area should be
removed and contaminated soils should be excavated for proper disposal. In
that only minor soil and groundwater contamination was detected in well
MW-5A, an indication of either a minor or short term leak, contamination
can probably be adequately mitigated by removing soils with visual stains
or obvious petroleum odors. Representative verification samples should be
collected from the bottom of the excavation in case Daishowa requests to

have them analyzed to verify that adequate cleanup has been conducted.

2.4.6 Follow-up Actions

Hart Crowser has been informed by M&R that the underground diesel tank
located in the log scale house are has been removed along with an
unspecified amount of contaminated soil. Disposal was apparently at the

Port Angeles Landfill. Verification samples were not collected.
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2.5 PESTICIDE SPRAY AREAS
2.5.1 Assessment Rationale

Lumber mills often have wood treating operations to control sap stain
discoloration prior to reaching the consumer. Historically these types of
operations have used various formulations of chlorinated phenol pesticides
to produce desired results. Due to increased restrictions placed on
chlorinated phenol use by the EPA, 1less persistent substitutes have

recently appeared on the market, such as NP-1.

All pesticides are designed to kill unwanted organisms and, as a result,
they are all toxic to one degree or another and can present an
environmental concern. Pesticide wuse areas are a prime target for

evaluation when conducting environmental assessments.

In order to assess the potential for contamination from known and suspected
pesticide use area, surface grab samples were taken at the new planer
mill. Borings and groundwater monitoring wells were installed at three

locations on the M&R site:
o The new planer mill (known use area) - B-3/MW-3A;
o The green chain (known use area) - B-8/MW-8; and

o The old planer mill, currently a log sort yard (suspected use area) -

‘B-6A/MW-6A.

The 1initial assessment detected elevated levels of PCP-related
contamination in surface soil samples collected near the new planer
building and soil and groundwater samples collected in the vicinity of the
old planer mill. The source of the contamination near the old planer mill
was not clear at that time. Further communication with retired M&R
personnel revealed that the old planer mill was the site of a Permatox

treatment operation until approximately 1971 or 1972 when the building was
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severely damaged in a fire. If PCP was burned in the fire, dioxin could be

generated, in addition to the potential burst drum spillage.

Based on this information, Hart Crowser was contracted to initiate a
fast-tracked investigation to obtain information as to the approximate
vertical and horizontal extent of the contamination at both locations. The
investigation was not intended to characterize the site, rather it was
designed to obtain data on the general magnitude to the problem on a very
short time frame so that decisions could be made by M&R and Daishowa with

respect to the sale of the property.

Because the pesticide spray areas were of greatest concern during the site
assessments, we have provided 1limited human health/environmental
assessments of NP-1, PCP, and TCP. More detailed assessments can further
the understanding of the impacts these pesticides may have on any property

transfers.

2.5.1.1 Limited Assessment of NP-1

.We originally intended to sample and analyze for the active ingredients in
NP-1, the current sap stain control chemical used at the new alder mill.
In consultation with Laucks Laboratories, Inc., we were informed that
standard analytical methods were not readily available for the active
ingredients in NP-1 and that researching the methods would be time
consuming and costly. In lieu of sampling and testing, Hart Crowser agreed
to conduct a brief literature review into the potential environmental

hazards associated with NP-1.

The current wood treatment operation at the new planer mill is conducted
using a 200:1 mixture of water:NP-1l. Usually this water/NP-1 mixture is
mixed with a wood toner called Millbrite 50 Brown 583 at a ratio of 75
parts water/NP-1 to one part Millbrite. The resultant mixture is then

%

sprayed onto each board as it comes out of the planer.
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According to the Material Safety Data Sheet (MSDS) supplied to M&R by the

manufacturer (Koppers Company, Inc.) NP-1 contains the following hazardous

ingredients:

o Didecyl dimethyl ammonium chloride 65%
o JTodopropanyl butyl carbamate 20%
o Petroleum naphtha 5%
o Ethanol 10%
o Dimethyl sulfoxide 3%

The MSDS for NP-1 states that the DOT hazard class is "corrosive material®”.
Health warnings include corrosive to eyes, causes severe burns, and it may
be fatal if inhaled, ingested, or absorbed through the skin. The . pure
undiluted product would be a designated hazardous waste due to ignitability

(flash point - 104° F - TCC) if it were being disposed.

Millbrite 50 contains the following hazardous ingredients according to the

manufacturer (Chapman Chemical Company):

o Amino-2 meth-2 propanol-1 1-10%
o Proprietary surfactant 1-10%
o Proprietary dispersion pigments 2-20%
o Alkanolamine 1-10%

The MSDS states that Millbrite can cause severe irritation to the eyes, may
cause skin irritation, and causes gastrointestinal irritation upon

ingestion.
Appendix G contains copies of the MSDS for NP-1 and Millbrite.

Review of the chemical information supplied in the MSDS indicates that
Millbrite is relatively innocuous with respect to human health concerns and
it does not appear to be a major environmental threat, especially in the
concentrations used in the working solution. Accordingly, we concentrated

our limited assessment efforts on NP-1.
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The primary ingredient in NP-1 with respect to pesticide activity is the
carbamate compound. Carbamates are relatively new substitutes for PCP in
the wood treatment area. Carbamates are a class of aliphatic compounds
that have a triple carbon-carbon bond. Iodopropanyl butyl carbamate has

the following structure:
I-C=C-CH20-CO-NH-Bu

We conducted searches of three computer databases in an attempt to obtain
information on the carbamate of concern. No information pertinent to our
limited assessment was available in any of the searches. NIOSH and the EPA
Spill Table were reviewed for pertinent toxicity information without
success. We contacted Koppers repeatedly and requested toxicity
information on their product. Koppers was less than cooperative, but they
informed us that the half-life of NP-1 is four days and that some mammalian
toxicity information on NP-1 was available and that they would send it to

us. At this writing we have not received the information from Koppers.
e

In summary, we were unable to obtain information that would allow us to
conduct a conclusive limited assessment of NP-1. An exhaustive search for
pertinent information concerning toxicity, environmental fate, and
transport mechanisms would probably produce some useful information. This
level of effort was not possible due to time constraints. However, some

general statements can be made based on our experience:

o NP-1 appears to be much less persistent than PCP based on the chemical

structure and reports from Koppers;
o The carbamate is probably the most toxic ingredient in the product;
o NP-1 is probably fairly mobile in the soil based on the probable water

solubility of the compound; however, information on the octanol/water

partition coefficient was not available.

GP-000188



J-2159-03
Page 39

With available information, Hart Crowser designated the NP-1/Millbrite
working solution in accordance with the State Dangerous Waste designation
procedures per WAC 173-303-070(3)(a). The only designation procedure that
was of real concern was the toxicity procedure per WAC 173-303-084(5).
Hart Crowser calculated the toxicity of the NP-1/Millbrite working solution
and arrived at an Equivalent Concentration (EC) of 0.0003458 percent.
Based on the Toxic Dangerous Waste Mixtures Graph (WAC 173-303-9906) the
wood treatment working solution is not a toxic dangerous waste and, thus,
it does not appear to be a state dangerous waste. Testing against the
Dangerous Waste Criteria is not necessary wunless Ecology specifically
requires it per WAC 173-303-070(4). Appendix H presents the calculations

and assumptions used in determining the toxicity calculations.

2.5.l.2 Limited Assessments of PCP and TCP

M&R used Permatox 180 for a number of years to control sap stain on lumber
prior to changing to NP-1, approximately three years ago. Permatox 180 is
a mixture of sodium pentachlorophenate and sodium tetrachlorophenate and is
manufactured by Chapman Chemical Company. Unlike the phenol forms, these
sodium salts have the advantage of being water soluble at high pH ranges
alleviating the need to use a solvent carrier which is the normal method of

applying pentachlorophenol.

During the initial preliminary assessment soil samples from three areas
were analyzed for both the phenol and phenate forms because of
uncertainties in which forms might be present. This required two different

extraction methods on each soil sample.

Extraction methods for the groundwater samples converted the sodium salts,
if present, to the phenol forms. Thus, analysis for sodium salts on

groundwater samples was not necessary.

Biodegradation of PCP normally proceeds with the removal of chlorine atom
from the phenol ring. It is mnot wuncommon to find tetra-, di-, and

chlorophenol in decreasing concentrations at sites with historic PCP
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releases. Chromatograms from the mobile laboratory used during the focused
investigation gave indications that these biodegradation products may be
present in low concentrations in soils analyzed near the old planer

building. However, this was not verified due to time constraints.

In general, the more chlorine atoms attached to the phenol ring the more
toxic the compound. Highly chlorinated compounds are mnormally more
persistent in the enviromment than compounds with fewer chlorine atoms.
The marine chronic criteria for PCP 1is more restrictive than published
marine criteria for the other chlorophenols. Thus, PCP was selected as a

relative datum for the purposes of this investigation.

2.5.2 Preliminary PCP Reconnaissance and Sample Data Evaluation

Locations where pesticides have been used on-site are as follow:

o The green chain area was an open-sided building located on the east end
of the sawmill and was surrounded by asphalt and pallets of lumber. Jim
Hendrickson informed us that the green chain was the former location of
a PCP treatment operation for rough cut lumber. ©PCP treatment at the
green chain ceased in 1974 according to Dick Stroble. The operation
consisted of a spray booth and, for a short period of time, a dip tank
PCP treatment operation. A metal storage tank used during the former
PCP operation appeared to be empty and was observed sitting in a wooden
cradle on the asphalt at the west end of the green chain line. No
visible signs of 1leakage or damage to the PCP storage tank was
observed. The former treatment line had been removed from the green

chain area, with the exception of the storage tank.

o The old planer area is presently used as a log sort yard. Current M&R
employees were not aware of any wood treatment operations at the old

planer mill.

o The new planer building is located east of the boiler/dry kiln. M&R
employees stated that the kiln-dried lumber used to be treated with PCP
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(i.e., Permatox 180). Approximately three years ago they stopped using
PCP. According to the employees, NP-1, a carbamate based, sapstain
control chemical is presently used. A product called Millbrite 50 is
often added to the NP-1 as a wood toner. The employees explained that
all planed lumber is normally treated with NP-1 and/or Millbrite.

During the preliminary investigation surface samples were taken and three
borings/wells (i.e., B-3/MW-3A, B-8/MW-8, and B-6A/MW-6A) were placed in
the vicinity of three areas of suspected or known PCP use (Figure 4).
PCP-related contamination was detected in surface soil samples west of the
new planer building (discussed in subsection 2.2) and in soil and
groundwater samples obtained from boring B-6A and well MW-6A, respectively
(see Table 2). A composite soil sample from B-6A showed levels of PCP and
TCP of 11,000 wug/kg and 3,600 wug/kg, respectively. PCP and TCP
concentrations in groundwater were 5,700 wug/L and 7,400 | ug/L,
respectively. This turn of events initiated a focused investigation at
both planer mill locations (old and new) to establish a rough outline of

the contaminant plumes, both horizontally and vertically.

Field methods, boring logs, procedures, and rationale for the preliminary

and focused investigations are provided in Appendices C and I.

2.5.3 Focused PCP Exploration

2.5.3.1 Sample Data Evaluation

Field work during the third phase provided a focused exploration of apparent
PCP-related contamination at two locations. An on-site mobile laboratory
operated by Farr Friedman & Bruya, Inc. (FFB), of Seattle, Washington was
utilized to analyze for PCP and TCP. Discrete soil samples from 11 surface
soil locations (SS-1 through SS-11) and at 1.5 foot intervals from 7 borings
located near the site of the old planer mill (B-15 through B-19, B-21 and
B-22) were collected and analyzed for PCP and TCP (Figure 10). Water from
monitoring wells associated with these borings was also analyzed for these

compounds . Marine water and sediment samples were obtained at four
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locations just offshore from the site, and one background location, and
analyzed for PCP and TCP as well. Figure 4 presents these sampling

locations.

Table 4 presents a summary of the data from the focused investigation.

The highest concentration of PCP (34 mg/kg) was found in soil from MW-16 at
a depth of 10 to 11.5 feet. Concentrations in the upper 10 feet at this
location ranged from 0.48 mg/kg to 3.0 mg/kg. Below 12 feet concentrations
ranged from 6.3 mg/kg to 1.6 mg/kg at a depth of 20 feet. Duplicate
samples run a few days later confirmed these findings. The only other
significant PCP findings with depth were found at 12 to 14.5 feet in soil
from a boring at MW-17 (6.8 mg/kg). PCP concentrations at all other depths
in soil from this boring ranged from 0.33 mg/kg to < 0.05 mg/kg. Lower PCP
concentrations (0.05 to 0.62 mg/kg) were detected in soil at all depths at
MWw-18 with the highest concentration once again observed at the 12.5 to 14
foot interval. PCP was also detected in soil at low concentrations (0.18
to 0.25 mg/kg) at all depths at MW-15. Little or no PCP was found in soil
from MW-21 or MW-22. PCP may be found with depth at MW-6A. A composited
soil sample analyzed from the preliminary investigation work resulted in a
PCP concentration of 11 mg/kg but lack of depth-specific results make it
difficult to define concentrations with depth at this location. TCP
concentrations generally followed the same trends as PCP but was detected

at lower concentrations, ranging from < 0.05mg/kg to 4.5 mg/kg.

PCP concentrations in surface soil samples collected in this same general
area ranged from < 0.05 mg/kg to 0.67 mg/kg. The highest concentrations
occured at locations S§S-1 and SS-4. TCP was detected in only four

locations at concentrations ranging from a .09 mg/kg to 0.62 mg/kg.

The highest concentration of PCP in groundwater, 5.7 mg/L, was obtained
from MW-6A during the initial sampling (Table 2). This sample was analyzed
at Laucks Testing Laboratories. Somewhat lower concentrations of 0.1 mg/L
(sampled 6/8/88) and 0.09 mg/L (sampled 6/12/88) were obtained by from
MW-6A by FFB, Inc., during focused investigation work. PCP was detected in
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groundwater from two other wells, MW-16A (0.59 mg/L) and MW-22 (0.01
mg/L). No PCP was found in groundwater samples from any other monitoring
wells in this area. TCP was detected at detection limits (0.01 mg/L) at
MW-6A only.

A possible explanation for the variability noted in PCP concentration at
well MW-6A is that the PCP detected may be associated with suspended solids
in the sample. We know that PCP is more likely to be associated with soil

and organic particles than to remain soluble in water.

The wells were installed, developed to the extent possible to remove the
majority of the fine-grained material in the sand pack, and then purged and
sampled. Normally we would attempt to develop the wells to a point where
little or no suspended solid remained in the sand pack. However, in
fine-grained materials and wunder time constrains this is not always
possible. The field sampling team noted that the groundwater samples
contained a significant amount of suspended sediment during the focused

phase of the investigation at M&R.

In reviewing the groundwater data from well MW-6A we noted that the PCP
concentration decreased by about one order of magnitude each time the well
was purged and sampled. Purging of the wells prior to each sample would
provide further development of the wells and would reduce the amount of
solids in each subsequent sample. If the PCP detected in the groundwater
samples were associated with suspended solid, and if the solid fraction was
being reduced with each subsequent sample, one would expect to see a

decrease in the PCP concentration with each successive sample.

Current information does not allow us to substantiate this theory. In
order to obtain the information needed to do this, split samples would need
to be obtained for analysis and one of the splits would need to be

centrifuged to remove suspended solids before extraction.

Marine sediment samples taken at location 0SS-1 and 0SS-2 (Figure 4) were

found to contain PCP at concentrations of 0.3 mg/kg and 0.08 mg/kg
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respectively. TCP was detected in only one sediment sample, 0SS-1, at a
concentration of 0.09 mg/kg. Neither PCP nor TCP were detected in any

marine water samples.

Both marine sediment samples were subjected to duplicate analysis on the
day after they were collected. Duplicate results were less than 0.05 mg/kg
for both PCP and TCP in 0SS-1 with 0.08 mg/kg PCP and less than 0.05 mg/kg
TCP in 0SS-2, Data from marine sediment sample O0SS-1 are questionable

based on the inconsistant duplicate results.

Marine sediment station 0SS-1 and 0SS-2 were resampled due to the apparent
detection of ©PCP-related contamination. 0SS-5, collected at the
approximate location of 0SS-1, and 0SS-6, collected at the approximate
location of 08S-2, did not contain detectable levels of PCP or TCP.

The presence of PCP-related contamination in marine sediments adjacent to
the old planer mill is questionable based on inconsistent data. In
addition, these two marine stations are not in the vicinity of where one

would expect to find contamination based on the plume location.

A second potentially contaminated PCP site, located near the new planer mill
was also investigated. Previous testing indicated a high concentration of
PCP and TCP in surface soils at this location (S8S-2; 270 mg/kg PCP and 40
mg/kg TCP {Table 1}). Sodium salts of PCP and TCP were also identified at
17 mg/kg and 4 mg/kg, respectively. One additional soil boring (MW-20) was
installed at this location and discrete soil samples from this boring were
analyzed on-site for PCP and TCP, as was water from the corresponding
monitoring well. Surface soil samples from 6 locations at this site were
obtained by hand auger to a depth of approximately 2 to 3 feet and also
analyzed for PCP and TCP.

No PCP or TCP was detected in soil or groundwater obtained from MW-20. PCP
was found in soils at only one location, HA-1, which was the location

nearest to prior site S5-2. The concentration decreased from 0.25 mg/kg at
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the surface to 0.06 mg/kg at a depth of 2.5 feet. TCP was detected in the
surface interval only, at 0.6 mg/kg. See Table 4 for analytical results.

Based on these data significant amounts of PCP and TCP appear to be
isolated to a small soil area that 1is located between the new planer
building and the adjacent asphalt road. Based on the available information
the contamination appears to be surficial and does mnot appear to be

migrating in the groundwater.
2.5.3.2 Focused PCP Exploration - Hydrogeologic Evaluation
Soil Stratigraphy

There are a variety of soil materials underlying the surface between the
old planer mill and the harbor. Soils disclosed in auger borings advanced
for this investigation are shown on the generalized subsurface cross
sections C, D, and E, on Figures 11, 12, and 13, respectively. These cross
sections represent our interpretation of subsurface conditions in the area
based on limited site-specificr and regional information.  Actual soil

conditions may vary from those depicted.

The area around the old planer building site has been used in the past for
log storage. Significant amounts of wood, bark, and log yard debris are
present in the near-surface soils. Borings disclosed O to.S feet of fill
material composed of damp to wet, black to gray-brown trace to very silty,
slightly gravelly to gravelly, fine sand. Explorations conducted with M&R’s
loader, disclosed areas adjacent to MW-6A containing brick asphalt, and
concrete rubble, miscellaneous scrap metal, and charcoal fragments (burned

timbers?).

This fill 1s generally underlain by a gray fine sand containing occasional
silt and gravel zones to a depth of approximately 15 feet below ground

surface and interpreted to be fill materials.
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Underlying the fine sand is an approximately 2- to 5-foot-thick zone of
gray, slight silty to silty, fine sand with shell fragments encountered in
borings B-16, B-21, and B-22, also interpreted to be fill materials. Below
the silty, fine sand unit is a gray, fine sand with shell fragments,
interpreted to be natural soils. There appears to be some lateral
variability in the described units, which locally may grade silty or

gravelly and contain wood debris.

Section C shows that significant amounts of wood were encountered in
borings placed near the shoreline, along with varying amounts of angular
riprap probably placed as roadway ballast or behind the timber seawall.
The shoreline in this area may have undergone several "build-out"” phases
with successive seawalls placed and backfilled with rocks and wood.
Borings B-17 and B-18 disclosed an approximate 25-foot-thick sequence of

wood, back, timber, sawdust, and varying amounts of sand.

In summary, there is 5 to 15 feet of miscellaneous fill material immediately
below the site surface. Fine sands with interbeds of other materials
underlie the fill material. The upper 20 feet of these fine sands grade
laterally to riprap and wood toward the harbor. MW-21 intersected a
significant pocket of gravelly sand to sandy gravel below the fill.

The hydraulic conductivity of the soils underlying the PCP site is
heterogeneous and anisotrophic. Zones of coarser sediments with high
permeability will behave as aquifers and zones of finer sediments with
relatively low permeability will behave as aquitards. However, without
additional groundwater and hydraulic conductivity data, it is not possible
to define the configuration of aquifers and aquitards in this hydraulic
system. In particular, without further testing, it is not possible to
determine if the fine-grained material which occurs approximately 25 feet

below surface is an effective impermeable flow boundary.
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Groundwater Flow

The overall geomorphology of the site and surrounding area indicates that
fresh groundwater will flow generally north toward the harbor under the PCP
site. Deviation from the general flow direction will occur when groundwater
intersects and travels along high permeability zones. We would need at
least three deep groundwater monitoring wells to determine if a vertical

gradient exists at the site.

As is common at marine-freshwater interfaces, marine water invades and
mixes with the fresh groundwater beneath the site. Saline water was found

approximately 15 feet below surface in monitoring wells MW-18 and MW-19.
Estimated Contamination Boundary at 0l1d Planer Mill

Pentachlorophenol is the primary =~ contaminant of concern and other
associated contaminants generally follow the same pattern; therefore, for
the soils and groundwater discussion, we will refer 9only to

pentachlorophenol.

Soil with pentachlorophenol concentrations above .79 mg/kg occurs at S§S-1
and SS-3 in the vicinity of the old planer mill. This is most likely the
area where pentachlorophenol and associated chemicals crossed the surface
and entered the subsurfacé soil environment. Pentachlorophenol then
migrated as an aqueous phase with the groundwater through the soil matrix.
Some pentachlorophenol left the aqueous phase and remained in the soil.
Pentachlorophenol and associated chemicals are easily adsorbed by wood,
which occurs as disseminated material in soils and in large pockets

throughout the site.

The estimated areal extent of soils with pentachlorophenol occurring above
.79 mg/kg is outlined on Figure 10. Note that this is a conservative
estimate; the true areal extent of soil with pentachlorophencl greater than

.79 mg/kg may be smaller.
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Vertical extent of the soil contamination is at least to 25 feet as shown
on Figures 11, 12, and 13. Note that soil in B-16 contained 1.6 mg/kg at
its base. We therefore do not know the maximum vertical extent of soil

contamination.

The highest wvalues of pentachlorophenol were found in B-6 and B-16. These
locations are directly downgradient of the suspected surface source. The
maximum value of pentachlorophenol was found in a wood zone in B-16 between
10 and 15 feet below surface. Excess PCP is probably adsorbed to the wood

in this zone.

Soils containing less pentachlorophenol were sampled in B-15, B-18, and
MW-21. These probably represent the lateral boundaries of the contaminated

zone,

Soils sampled in B-17 contained lower levels of pentachlorophenol than
upgradient borings. Possibly the marine waters flushing the soil near the
harbor reduce the concentration of pentachlorophenol in B-17 and even in
B-18 and B-15. High wood content at these locations may be acting as a

sponge to bind PCP and slow its migration.

2.5.3.3 Dioxin Evaluation

Dioxin analyses were performed on 4 soil samples and one water sample by
Triangle Labs, North Carolina. Results were reported for total dioxin and
total furan for the tetra through octa-homologues. Sampling locations are
shown on Figures 14 and 15. Sampling procedures are outlined in Appendix
C. Laboratory certificates containing raw data sheets and laboratory QA/QC
results are presented in Appendix D. Results were also presented for 6
dioxin isomers with 2,3,7,8 chlorine substitutions and 10 furan isomers
with 2,3,7,8 chlorine substitutions. Detection limits in soils ranged from

.003 to .07 ug/kg and from .022 to 0.9 ng/L in water.

Low concentrations of the 2,3,7,8 isomer of dioxin were detected in soil

from the upper foot of MW-16 (.03 ug/kg) and from the 10 to 11.5 foot
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interval at the same location (.273 ug/kg). Only low concentrations of
hepta and octa isomers were detected at this location. Soil from the upper
1.5-foot interval from MW-15 contained no 2,3,7,8 TCDD, but higher
concentrations of the hepta- and hexa- chlorinated isomers of both dioxin
and furan were detected. The concentrations measured for the homologues
ranged from 0.018 ug/kg for the hexa-chlorinated furans (HxCDF) to 63.5
ug/kg for the octa-chlorinated dioxins (OCDD) (63.5 ug/kg). No dioxin was

detected in the water sample which was taken from MW-16A.

One soil sample was taken to analyze background levels of dioxin in the
vicinity of the property. The sample was collected at a site east of the
property within the Port Angeles Yacht Harbor (BG-1). Though no 2378-TCDD
was detected 2378-TCDF was measured at .013 ug/kg. A number of other TCDD
and TCDF isomers containing chlorines at the 2,3,7,8 positions were measured
in concentrations ranging from .019 ug/kg to 12.265 ug/kg. The highest
concentration was measured for OCDD at 81.462 ug/kg. In general, concentra-
tions of the higher chlorinated isomers, both the individual congeners and
the homologue groups, were found at higher levels in the background sample

as compared to any of the soil samples obtained on the site.

To better assess the potential risk involved with the presence of dioxin
the Environmental Protection Agency (EPA) has published an "Interim
Procedure for Estimating Risks Associated with Exposures to Mixtures of
Chlorinated Dibenzodioxins and Dibenzofurans (CDDs and CDFs)" (EPA, 1986).
This procedure involves assigning the various dioxin and furan congeners
unique "toxicity equivalence factors (TEFs)" which express the significance
of the exposure to each congener as an "equivalent amount of 2,3,7,8-TCDD.
These TEFs have been estimated by the EPA using available toxicity data and
are presented in the previously referenced document along with toxicity
information which can be used to estimate risks associated with the mixture
in question. These TEFs and the calculated TCDD equivalents for the three
soil samples and the one background soil sample collected are presented in
Table 5. Total TCDD equivalents were calculated from the dioxin/furan data
obtained by Triangle Labs and found to be less than one for all samples,
including the background sample. The highest value was .273, for the sample
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at 10 feet in MW-16. The eqiuvalent toxicity of the background sample
(.038) was higher than either of the surface soil samples obtained on the
site. Overall, these values indicate that the mixtures found on the site
are one half to one order of magnitude less toxic than pure 2378-TCDD.
These values indicate that a significant dioxin contamination problem is

unlikely at the M&R site.

2.5.4 Discussion of Action Options

Based on the information presented in the previous subsections on the PCP
contaminant plume, we were asked to develop mitigation options that could
be used to addre§§ this type of problem. Our review and presentation was
not supposed to be exhaustive, and therefore only represents typical
options. The options we reviewed did represent what we consider

appropriate in this case.
o No action - "do nothing"

In this option, M&R takes no further action. No monitoring or further

characterization would be done.
o Continue monitoring, but perform no mitigation

Continue to monitor in the existing wells, but take no further actionms.
This option assumes that PCP concentrations in monitoring wells and in
offshore stations do not increase over time. Monitoring would continue

indefinitely.

o Refine hydrogeologic and chemical information, monitor, but perform no

mitigation

This option assumes that our investigation is not complete enough to
describe the plume. A hydrogeologic investigation could be performed to
address the rate and direction of flow. A tidal study would be included

to define the tide’s effects on the plume. New monitoring locations
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might be suggested, based on this new information. More chemical
information would increase our confidence 1level in current data.
Without health and environmental effects being noted, no mitigation

activities would be planned.

o Perform risk assessment - monitoring identifies significant PCP in marine

water

Should repeat monitoring identify significant levels of PCP (approaching
79 ug/kg), a full risk assessment could be warranted. This risk
assessment would be used to develop an appropriate risk level for PCP in
the environment. This assessment would be based on a comprehensive
geohydrologic study and sampling of potentially affected receptors.
This option assumes that there are not available standards or that the

standards. are not feasible.
o Risk levels exceeded - mitigation required

Should risk levels be exceeded, mitigation of the health or environmental
risk would begin. There are unlimited variations on standard remedial
options. Possibilities include removal, stabilization, 1isolation,
treatment, interception, and solidification. Based on the levels of
contamination found at this site, we looked at two in-situ options:

isolation and interception/treatment.

Isolation is a method in which the contaminant is immobilized by
encapsulation. An example of this type of option is a slurry wall and
cap. A clay slurry wall could be installed around the plume to prevent
horizontal movement caused by groundwater gradients. A cap over the
plume would prevent rain and recharge water from mobilizing the

contaminant. This is a passive option, and requires little maintenance.
Treatment is an option used in combination with interception wells.

Interception wells would be placed just downgradient and in the path of

the plume. Wells would be pumped at a rate that would match the plume’s
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rate of movement. Pumped water would be treated using a carbon filter
or equivalent device. Treated water would need to be discharged through
a permitted facility. This option would have a continual operation and

maintenance cost.
2.5.5 Conclusions
Based on information available at this time, it appears that cleanup levels

for soil and groundwater at the M&R site should be set to achieve water

quality criteria standards for protection against marine waters impacts.

Penta- and tetrachlorophenols should be based on chronic criteria, and .

phenol on acute criteria. These levels are as follows:

Substance Target Standard
Pentachlorophenol 7.9 ug/Ll
Tetrachlorophenol 440 ug/L
Phenol 5,800 ug/L

1Value is a 4-day average concentration, not to be exceeded more than once
every three years.

Soil and groundwater cleanup levels (or alternative remedial actions)
should be designed to achieve these target levels. Risk assessment to
identify alternate remedial action is probably desirable, as long as the

assessment is oriented to meeting the water quality target levels.

2.5.6 Summary

In general, the M&R site appears to be a relatively clean piece of
industrial property, excepting the PCP-related contamination at the old
planer mill 1location. Low levels of contamination identified at other
locations on the site have either been mitigated by M&R or they are
insignificant enough that additional investigation or mitigation does not

appear warranted.
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Through our investigation, as indicated in more detail above, we discovered
a plume of PCP contamination in soil and groundwater. The PCP used on-site

was a water soluble PCP salt, which has not been used for some years.

Based on available environmental information, construction activities in
the vicinity of the PCP-related contamination near the old planer mill

should not be adversely effected except for the following possibilities:

o Worker health and safety concerns should be addressed if workers are in

contact with contaminated soils;

o If soils are excavated in the area where the highest contamination was
detected (i.e., > 10 feet) the contaminated soils may require special
handling and disposal in accordance with county, state, and federal

solid waste regulatiomns.

o If dewatering is planned near the contaminated plume, precaution should
be made to either prevent pulling the plume toward the dewatering

activities or monitoring and treating contaminated dewatering flows.

Based on the information gathered, the PCP contamination does not appear to

require that M&R or its purchaser report to EPA or Ecology. This conclusion

was arrived at because the contamination likely occurred prior to 1972 and’

our preliminary information indicates a low level of contamination and no

imminent threat to health or the environment has been established.

Were Ecology to be notified of the existence of the plume, action might be
required by Ecology under RCW 90.48 and RCW 70.105B in an effort to protect
health or the environment. The level of action would be dependent on the

establishment of a level of protection. Ecology may set protection levels

that trigger some type of remediation, based on references or risk.

assessments.

Protection levels for PCP can be set using appropriate references, such as

EPA’s "Quality Criteria for Water" (1987) that lists the marine water fish
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chronic level at 7.9 ug/kg. Records of other EPA decisions can also be
used. For example, a Florida case that used a 10 mg/kg PCP level in soil
and 1 mg/kg in drinking water. If the above levels are not feasible, risk

assessments can be used to develop more site-specific protection levels.

We have experience with a number of other PCP contamination sites. Of the

sites we have investigated, this site is the least contaminated by at least

one to two orders of magnitude. Further, we are aware of at least one site.

with substantially higher PCP concentrations (including a short-term

release and fish kill) where Ecology has required no soil cleanup at the

source of contamination.

We have been asked to suggest what level of action can be expected from
Ecology. At this site, the relatively low levels of PCP contamination
would likely trigger a proportionately low level of action by the agency.
Our data indicate that the highest value of PCP found in soil was 34 mg/kg,
and in groundwater was 5 mg/kg. The presence of PCP contamination in
marine sediments is questionable. Based on industrialized bays in the
Puget Sound, the native marine life is 1likely to already be somewhat
depressed and therefore we expect the marine population near this

contamination to be smaller than normal.

Based on our past experience with Ecology, they will probably go through

the following action steps upon discovery of this contamination:

o Ecology would probably require more information on the hydrogeology of
the area. They would probably want verification of contaminant
concentrations, rate of movement, direction, and likely points of entry

(if any) to marine water;

o Ecology may next establish protection levels, require a risk assessment
to establish protection 1levels, or the owner may suggest a risk
assessment should Ecology establish levels that are not feasible or

realistic;
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o Based on either of the above steps, Ecology may required remedial action
or no action. Continued monitoring is probably the minimum effort that

could be expected.

Based on our experience, we would expect that Ecology would likely require
a hydrogeologic study and possibly a risk assessment. But with no data
indicating toxic PCP concentrations in marine water, further remediation is
not expected. Some remediation, however, would likely reduce monitoring

requirements.
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Table 2 - Phase I - Soil and Groundwater Analytical Data
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Table 3 - Phase II - Soil and Groundwater Analytical Data
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Shore Water

SOIL

Table 4 - Phase III - Soil, Sediment, Groundwater and Off
Analytical Data
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Shore Water

Soil, Sediment, Groundwater and Off

Table 4 - Phase III
Analytical Data
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Table 4 - Phase IIX - Soil, Sediment, Groundwater and Off-Shore Water
Analytical Data
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Water

Analytical Data
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J-2159-03

Table 5 - Relative Toxicity Estimates for PCDPs and PCDFs

MW-13 MN-i4 Mi-14 Background
Caspounds gpa 0-1.5 feet TCDD 0-1.5 ft TCDD 10-11.5 ft TCDD soil TC0D
TEFs soil {(ug/kg} equivalent soil (ug/kq) equivalent sail (ug/kq) equivalent (ug/kg) equivalent
DIOXINS
2,3,7,8 TCDD 1.0600 ND 0.0000 0.0300 0.0300 0.2730 0.2730 ND 0.0000
ather TCDOs 0.0100 ND 0.0000 0.0300 0.0003 ND 0.0000 ND - 0.0000
2378-Pe(00s 0.3000 ND 0.0000 ND 0.0000 ND 0.0000 KD 0.0000
other PelDDs 0.00350 XD 0.0000 ND 0.0000 ND 0.0000 0.0310 0.0002
2378-HxCD0s 0.0400 0.1490 0,0060 ND 0.0000 ND 0.0000 0.3840. 0.0154
ather HxCDDs 0.0004 0.7820 0.0003 ND 0.0000 ND 0.0000 1.3750  0.0004
2378-HpCDDs 0.00t0 4.9940 0.0050 XD 0.0000 ND 0.0000 }2.2650 0.0123
other HpCDDs 0.0000 8.8510 0.000! ND 0.0000 ND 0.0000 20,8810  0.0002
ocoo 0.0000 63.0340 0.0000 ND 0.0000 0.4300 0.0000 81.4620 0.0000
FURANS
2378-TCDFs 0.1000 ND 0.0000 ND 0.0000 ND 0.0000 0.0130 0,003
other TCOFs 0.0010 ND 0.0000 ND 0.0000 N 0.0000 0.2340  0.0002
2378-Pe(DFs 0.1000 ND 0.0000 ND 0.0000 NO 0.0000 0.0190 0.0019
other PeCDFs 0.0010 ND 0.0000 N 0.0000 ND 0.0000 0.2840 0.0003
2378-HxCOFs 0.0100 0.0300 0.0003 ND 0.0000 ND 0.0000 0.2800 0.0028
_other HxCDFs 0.0001 0.8250 0.0001 0.1950 0.0000 ND 0.0000 2.0980  0.0002
2378-HpCOF's 0.0010 1,2170 0.0012 0.1740 0.0002 ND 0.0000 2.7380 0.0027
other HpCDfs 0.0000 3.3330 0.0000 0.5430 0.0000 ND 0.0000 7.4850 0,000t
OCOF 0.0000 2.7400 0.0000 ND 0.0000 ND 0.0000 5.3730  0.0000
TOTAL ESTINATED
TCDD EQUIVALENTS
(TEF): 0.0130 0.0305 0.2730 0.0382
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Site and Exploration Plan
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Historical Features Map
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Transformer Sampling Location Plan
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Dioxin Sampling Location Plan
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RECEIVED

October 25, 2002 NGV 4 ZGUZ Ancharage

OLYMPIC REGION

Washington State Department of Transportation
c/o Mr. Tony Allen, P.E.

Material Laboratory

P.O. Box 47365

Olympia, Washington 98504

Boston

Re: Environmental Investigation Results Denver
Port of Port Angeles Graving Yard
Agreement No. Y-7672, Task 4
7794

Edmands

Dear Mr. Allen:

This letter report presents the prelirhinary results of our environmental investigation at the

subject property located in Port Angeles, Washington (Figure 1). The project work scope

was completed in general accordance with our proposal (03-5-1100-033), dated August 28, | Eureks
2002, and your scope of work and assumptions presented in a request for proposal dated

August 22, 2002. Soil boring locations are shown on Figure 2. Field methods and boring -

logs are presented in Appendix A, and laboratory reports are included in Appendix B.

: ) Jersey City
The purpose of the investigation was to evaluate the potential impacts from the past use of
the subject property as a wood processing facility. The boring locations were selected by
Washington State Department of Transportation (WSDOT). The five borings were

converted to permanent groundwater monitoring wells.
Juneau

PROJECT BACKGROUND

The subject property is located near the north shoreline of Port of Port Angeles property in Long Beach
Port Angeles, Washington. The subject property is a portion of a former wood processing

facility. Previous investigations conducted on the entire former wood processing facility

property indicated soils and groundwater at the site had been impacted by

pentachlorophenol and tetrachlorophenol. Petroleun hydrocarbons and other metals in the portiand
soil and/or groundwater are also other potential concerns.

o Seattle
1970 Fairview Avenue East
Seattie, Washington 987102-3699
Fax 206.328.5581
Tel 206.324.9530
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" WSDOT is considering this site as a possible graving yard for the construction of concrete
pontoons used for the SR 520 bridge on Lake Washington. Therefore, WSDOT has
requested the environmental investigation to evaluate the subject property and the potential
impacts that might affect the construction of the graving yard.

SUBSURFACE CONDITIONS

We based this environmental assessment of site soils from five borings {(HC-NE-PA,
HC-SE-PA, HC-C-PA, HC-NW-PA, and HC-SW-PA) advanced by Hart Crowser. The borings
were drilled to a maximum depth of 51.5 feet below the ground surface. Five groundwater
monitoring wells were also installed to a depth of 25 feet at these same locations. Soil
samples were collected for screening and selected analysis from each of these borings. One
groundwater sample was collected from each of the wells and submitted for chemical
analysis.

Geologic Conditions

Based on our understanding of the site from current and previous explorations, the site is
situated on filled ground. A 150- to 200-foot-high bluff, located just south of the property,
forms the boundary of the uplands to the south. The site area was part of the intertidal zone

~ prior to being filled. in general, the site stratigraphy from the current ground surface
downward includes recent fills consisting of probable dredged silts, sands, and gravel as well
as localized area of wood chips overlying natural beach deposits consisting of interbedded
silts, sands, and gravel overlying glacially overridden and consolidated sediments. Our
current explorations, as shown on the boring logs in Appendix A, apparently were not deep
enough to reach these consolidated sediments. Materials encountered in our explorations
were near-surface fill material including wood debris over intertidal and beach deposits of
sand and grave! with interbed of cleaner sand as well as silt layers. These intertidal and
beach deposits generally contain shell fragments but are difficult to distinguish from the
overlying dredged fill, which may also contain shell fragments.

v L e i
i =

The bluff and the soils underlying the original beach deposits consist of an interlayered and
very dense sequence of glacially derived sediments ranging from relatively permeable sands
and gravels to silts of very low permeability.

Much of the fill was placed over the original beach deposits prior to the 1920s. Much of
the fill is reported to be dredge material, and at the site, consists of sandy gravel and gravelly
sand. Based upon the explorations at the site, the upper portions of the fill (generally above

POPA 086984
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5 feet in depth) consist of a loose to medium dense mixture of sand with silt and gravel, and
containing varying amounts of bark and wood debris, coarse gravel, and angular riprap used
as ballast on the dirt log haul roads.

Hydrogeologic Conditions

Regional maps indicate that the fresh groundwater system is largely contained within
confined and semi-confined aquifers distributed within the glacial sediments forming the
bluffs and underlying the fill and beach deposits beneath the site. Regionally, flow of the
upland groundwater system is north toward the harbor.

The groundwater flow system at the site has two major components, fresh water flowing
from within the glacial sediments, and tidal waters from the harbor. Within the shallow flow
system, these waters mix beneath the property.

The shallow groundwater system was encountered in borings on the site at depths of from
between 5 and 9 feet. The direction of flow within the shaliow system is likely to be
relatively complex, with flow reversals, depending upon the tidal conditions and other
factors such as existing drain lines or other buried features that can act as conduits.

FIELD ACTIVITIES

From September 9 to 12, 2002, five hollow-stem auger borings (HC-NE-PA, HC-SE-PA,
HC-C-PA, HC-NW-PA, and HC-SW-PA) were advanced on the subject property. Soil
samples were collected and screened primarily at 5.0-foot-depth intervals to a depth of 51.5
feet. Approximately two soil samples from each boring were selected for chemical analysis
except for HC-SE-PA. Five soil samples were selected from this boring for chemical analysis
based on visual observations and screening.

Approximate boring locations are shown on Figure 2. Groundwater was generaliy
encountered at approximately 9.0 feet at the time of drilling.

Field Screening

Soil samples were field screened using a portable photo-ionization detector (PID). Only soil
samples from HC-SE-PA exhibited detectable organic vapors as indicated by the PID
readings as displayed on the boring logs in Appendix A. These readings were detected in
several soil samples between 2.5 and 10 feet below grade with vapors declining below 10

POPA 086985
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feet. The field observations indicated a petroleum odor in three of these samples and wood
pieces were noted at the 7.5- to 10-foot sample. No other petroleum or volatile odors were
noted in the other borings. Other odors noted during drilling and samphng were hydrogen
sulfide and “burnt” odors.

Laboratory Analysis

Based on field observations and sampling depths, thirteen soil samples and five groundwater
sample were selected for chemical analysis. Select samples were submitted to the
Environmental Services Network (ESN) Northwest laboratory (Redmond, Washington), for
the following tests as appropriate:

m  Diesel- and oil-range hydrocarbons by Ecology Method NWTPH-D extended;
@ RCRA (As, Cd, Cr, Ag, Pb, Hg, Ba, Se); and

B Semivolatile Organic Compounds by EPA Method 8270.

A_nalytical Results

The chemical results for the samples analyzed did not indicate any significant contamination
in the soil on the subject property (Table 1). A concentration of 37 mg/kg of petroleumn
hydrocarbons in the diesel-range, was detected in the soil sample (S-2) from HC-SE-PA at a
depth of 5 to 7.5 feet. The S-1 sample (0 to 1.0 foot), above 5-2, and the S-3 sample (7.5 to
9.0 feet), below $-2, had no detectable concentrations of petroleum hydrocarbons or
semivolatiles organic compounds. Therefore, the sample with detected concentration of
petroleum hydrocarbons appears to represent a limited depth range of petroleum-impacted
soils. The groundwater sample collected at this location as well as the other four locations
did not have any detectable concentrations of petroleum hydrocarbons.

In addition, the other soil and groundwater samples had non-detectable concentrations for
petroleum hydrocarbons (NWTPH-D extended) and semivolatile organic compounds (8270)
and most of the metals. Low concentrations of chromium were detected in the soil samples
collected and analyzed. The soil samples contained non-detectable concentrations of lead
except for HC-SE-PA (S-1). This soil sample had a concentration of 55 mg/kg. The detected
concentrations of the metals were below the MTCA Method A unrestricted cleanup levels.

POPA 086986
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Conclusions

Based on the chemical results, there does not appear to be widespread soil or groundwater
contamination on the subject property. However, based on our field observations during
drilling, knowledge of the past use of the property, and noted fill material in the upper soils,
there is still a possibility of hot spot contamination on the subject property.

Recommendations

A construction contingency plan should be developed and used during future excavations at
the property. The contingency plan would layout common-sense criteria for recognizing
USTs, suspect soils, or wood debris based on appearance, odor, etc., and would identify
chain of command links for notification during construction.

Further groundwater investigation may be required prior to developing dewatering plans, if

_needed, far the site.

LIMITATIONS

Work for this project was performed, and this letter report prepared, in accordance with
generally accepted professional practices for the nature and conditions of the work
completed in the same or similar localities, at the time the work was performed. It is
intended for the exclusive use of Washington State Department of Transportation, for
specific application to the subject property. This report is not meant to represent a legal
opinion. No other warranty, express or implied, is made.

All MTCA cleanup levels included in this report are provided for comparison purposes only
and are based on our understanding of cleanup levels required by Ecology for similar
projects. They do not represent MTCA interpretations. By using them for comparison
purposes, we are not implying that remedial actions at this site are required under MTCA.
Specific MTCA interpretations may involve separate calculations and determinations upon
which a range of cleanup standards may be established by Ecology.

7794
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Any questions regarding our work and this letter report, the presentation of the information
and the interpretation of the data are welcome and should be referred to the undersigned.

We trust that this report meets your needs.
Sincerely,

HART CROWSER, INC.

Lo S ok alin

JuLiE K. W. WUKELIC
Principal
jkw@hartcrowser.com

Attachments:

Table 1 - Analytical Resuits for Soil Samples
Table 2 - Analytical Results for Groundwater Sample
Figure 1 - Vicinity Map
Figure 2 - Site and Exploration Plan
Appendix A - Field Methods and Boring Logs
Appendix B - Laboratory Report
Environmental Services Network Northwest

F:\Docs\jobs\7794\Env.invest.Rslts.doc

e

BARRY S. CHEN, P.E.
Principal
bsc@hartcrowser.com
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686980 VdOd

Table 1 - Analytical Results for Soil Samples

Sample 1D: MTCA HC-SE-PA [HC-SE-PA [HC-SE-PA [HCSE-PAIHCSE-PA [HC-NE-PA [HC-NE-PA |HC-CPA [HCCPARHCSW-PAHCSW-PA [HC-NW-PA| HC-NW.PA

Sampie Interval S-1 S-2 S-3 5-4 S-6 S-3 5-5 52 5-6 52 5-4 S3 S-6
PID Reading 0 50 10 0 0 0 4] 0 0 0.0 0.0 00 0
Method A Puget Sound

Sample Depth (in Feet) Unrestricted  Background 0-1 5-6.5 7.59 10-11.5 | 20-21.5 10-11.5 20-21.5 5-6.5 }25-26.5] 56.5 15-16.5 10-11.5 25-26.5

NWTPH-Dx in mg/kg : :
Kerosene/jet fuel 2000 20U 20U 20U 20U 200 20 U 20U 20U 20U 20U 20U 20U 20U
Diesel/Fuel oil 2000 20U 37 20U 20U 20U 20 U 20U 20U 20U 20U 20U 20U 20U
Heavy oil 2000 50U 50 U LURY 50 U 50U 50 U 50 U 50U |50V 50U 50 U 50U 50 U

Semivolatiles in ug/kg (EPA Method 8270)

Na constituents detected . . - - - - - . . . - - -
Metals in mg/kg .
. Arsenic 20 7

5U 5U na 5U na 5U 5U 5U 5U 5U 5U 5U 5U

Cadmium 2 1 1U 1U na 1U na 11U 1uU 1u 1U tu 1uU tu 1 U
Chromium (c) 19(a)/2000(b) 48 30 10 na 5 na 10 8 5U 5 6 6 13 5
Silver - - 20U 20U na 20U na 20UV 20U 20U j 20U 20U 20U 20U 20U
Lead 250 24 5U 55 na 5U na 5U 5U 5U 5 U 5U 5U 5U 5U
Mercury 20 0.07 05U 1 o5U na 05U ha 05U 05 U 05U jo5U jo05U 05U 05 U 05U
Selenium - - 50U 50 U na 50U na 50 U 50U 50U i50U 50U 50 U 50U 50 U
Barium - - 20U 20U na 20U na 20U 20U 20U j 20U J 20U 20U 20U 20U

U = Not detected at indicated detectian limit. Detected results presented in bold

{a) Based on hexavalent chromium

{b) Based on trivalent chromium

{c) Hexavalent chromium is not available. Tatal chromium results do not exceed Puget Sound background of 48 mg/kg.

na = sample not analyzed for specific analyte

- = not criteria specified for specific analyte

Hart Crowser
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Table 2 - Analytical Results for Water Samples

IMW-NW-PA MW-C-PA

Sample (D: MTCA MTCA MW-SE-PAT MW.SW-PA MW-NE-PA
Method A Method B
Sample Date: Surface Water* | 9/11/2002 9/11/2002 19/11/200219/11/20021 9/11/2002
Total Suspended Solids in mg/L 59 1100 103 187 245
Total Metals in ug/L
Arsenic 5 36 10.4} 31.2} 25U [ 9.91] 25U
Cadmium 5 9.3 5U 5U s5U 5U 5U
Chromium (Total) 50 50 10U 22.6 10U 10U 10.6
Barium - - 22.7 27.4 11.5 13.6 21.2
Lead 15 8.1 5U 5U 5U 5U 5U
Mercury 2 0.025 02U o2 U 02U 02U 02U
Selenium 71 50U | 50 U 50 U 50U 50 U
Silver 1.9 10U 10U mn0ou 10U 10U
NWTPH-Dx in mg/L
Kerosene/}et fuel 0.5 o2 U 02U 02U 02U 02U
Diesel/Fuel oil 0.5 02U 02U 02U 02U 02U
Heavy oil 0.5 05U 05U 05U 05U 05U
Semivolatiles (EPA Method 8270) in ug/L
No constituents detected . . . - .

* Surface Water Quality Criteria for Protection of Aquatic Marine Life (WAC 173-201A-040). These criteria are based on .
dissolved concentrations, while reported concentrations are for total metals.

Hart Crowser

7794/PortAngelesData092502 - Water Results
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APPENDIX A

FIELD METHODS AND BORING LOGS

Subsurface explorations were completed via the hollow-stem auger method to a
maximum of 51.5 feet below grade. Figure 2 shows the locations of these
explorations. Boring logs for the explorations are presented on Figures A-2
through A-6 at the end of this appendix. The exploration logs show our
interpretation of conditions encountered in the explorations. They indicate the
depth where the soils change. In the field, we classified the samples taken from
the explorations according to the methods presented on Figure A-1—Key to

-Explorations Logs. Figure A-1 also provides a legend explaining the symbols and

abbreviations in the logs.

The following sections describe the specific exploration and sample collection
methods used, and sample handling and transfer, organic vapor detection, and
decontamination procedures used.

Explorations and Sampling

Under subcontract to Hart Crowser, Holt ‘Driiling of Auburn, Washington, used
hollow-stem auger drilling rig to advance five borings and collect soil samples at
the subject property.

With depths to 51.5 feet below the ground surface, five hollow-stem auger
borings, designated HC-NE-PA, HC-SE-PA, HC-C-PA, HC-NW-PA, and HC-SW-PA,
were drilled from September 9 to 12, 2002. The borings used a 3-3/8-inch
inside diameter hollow-stern auger and were advanced with a truck-mounted
drill rig subcontracted by Hart Crowser. An engineering geologist from Hart
Crowser continuously observed the drilling. Detailed field logs were prepared of
each boring. Using the Standard Penetration Test (SPT), we obtained samples at
2.5- to 5-foot-depth intervals.

The borings logs are presented on Figures A-2 through A-6 at the end of this
appendix. ” ‘

Standard Penetration Test (SPT) Procedures

This test is an approximate measure of soil density and consistency. To be
useful, the results must be used with engineering judgment in conjunction with
other tests. The SPT (as described in ASTM D 1586) was used to obtain
disturbed samples. This test employs a standard 2-inch outside diameter split-
spoon sampler. Using a 140-pound hammer, free-falling 30 inches, the sampler
is driven into the soil for 18 inches. The number of blows required to drive the

Hart Crowser
7794 October 25, 2002

Page A-1

POPA 086994



sampler the last 12 inches only is the Standard Penetration Resistance. This
resistance, or blow count, measures the relative density of granular soils and the
consistency of cohesive soils. The blow counts are plotted on the boring logs at
their respective sample depths.

Soil samples are recovered from the split-barrel sampler, field classified, and
placed into watertight jars. They are then taken to Hart Crowser's laboratory for
further testing.

Groundwater Sampling

Monitoring wells were installed adjacent to each boring. Following installation
and development, one grab groundwater sample was collected from each well
on September 11 or 12, 2002. The groundwater samples were submitted for
chemical analysis.

Soil Sarhple Handling and Transfer

Soil samples from the explorations were transferred to pre-cleaned, labeled
sample jars for laboratory analyses. Each jar was wiped clean and capped with a
Teflon-lined lid, and then placed in an insulated ice chest with ice for transfer to
Hart Crowser’s refrigerated storage locker and to the ESN Northwest laboratory
in Redmond, Washington. Sample custody forms accompanied the samples to
the laboratory. The samples were transported with blue ice and were received .
at the laboratory in good condition.

The remaining portion of each soil sample collected from the split-spoon sampler
was placed in a clean glass sample jar, covered with tin foil, and capped for
sample jar organic vapor headspace measurements, as discussed below.

Organic Vapor Detection

Organic vapors were measured from the headspace in glass jars covered with
foil during the field investigation using a portable HNU photoionization detector
(PID). PID measurements were made by inserting the PID probe through the foil
into headspace of the jar full of soil. These organic vapor readings are presented
on the exploration logs on Figures A-2 through A-6.

The PID has sealed ultraviolet light sources, which emit photons that ionize trace
organics, but does not ionize the major components of air. Which organic
vapors are detected depends on the photoionization potential of the particular
compounds, and the calibration and lamp voltage of the instrument. For
instance, the PID cannot detect some organic vapors, such as methane.

Hart Crowser
7794 Octaber 25, 2002

Page A-2
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For the field observation, the PID was equipped with a 10.2 eV lamp. The
instrument was calibrated to a benzene equivalent which has a relatively low
human exposure threshold in air. The organic vapor concentrations measured
by the PID can be correlated to the total volatile compounds in a given sample
and are, therefore, a useful screening test. The PID values are also used for
environmental monitoring as a health and safety measure.

Decontaminafion

Boring equipment were cleaned prior to and between each exploration. The
drilling rods and stainless steel samplers were cleaned using a high-pressure hot
water washer. Stainless steel spoons, bowls, and other hand sampling
equipment were brush-scrubbed using an Alconox detergent solution followed
by successive rinses of tap and deionized water.

Attachments:

Figure A-1 Key to Explorations Logs

Figures A-2 through A6 Boring Log and Construction Data for Monitoring
‘Well HC-NE-PA, HC-SE-PA, HC-C-PA, HC-NW-PA,
and HC-SW-PA

FA\Dacs\Jobs\7794\Env.invest.Rslts.doc

Hart Crowser
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Key to Exploration Log

Sample Description ]
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless
presented herein. Visual-manuai classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency
Soil density/consistency in horings is related primarily to the Standard Penetration Resistance. Soil density/consistency in test

pits is estimated based on visual observation and is presented parenthetically on the test pit logs.

SAND or GRAVEL Standard SILT or CLAY Standard Approximate
Density Penstration Consistency Penstration Shear Strength
Resistance (N} Resistance{N) in TSF
in Blows/Foot ’ in Blows/Foot
Very loose 0 - 4 Very soft 0 - 2 <0.125
Loose 4 - 10 Soft 2 - 4 0.125 - 0.25
Mediurn dense 10 - 30 Medium stiff 4 - 8 0.25 - 05
Dense 30 - 50 Stiff B - 15 0.5 - 1.0
Very dense >50 Very stiff 15 - 30 ’ 1.0 - 20
Hard >30 >2.0

Moisture Minor Constituents Estimated Percentage
Dry Little perceptible moisture Not identified in description 0-5
Damp Some perceptible moisture, probably below optimum { | Slightiy (clayey, silty, etc.) 5-12
Moist  Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 - 30
Wet Much perceptible moisture, probably above optimum | | Very (clayey, silty, etc.) 30- 50
Legends
Sampling Test Symbols Test Symbols

Boring Samples Test Pit Samples GS  Grain Size Classification

Split S : Grab (Jar) CN Consolidation
rab (Jar

x pit spoon @ uu Unceonsolidated Undrained Triaxial

Shelby Tube Bag CU  Consolidated Undrained Triaxial

[ Cuttings N shelby Tube CD Consolidated Drained Triaxial

m Core Run : Qu Unconfined Compression

% No § e R DS Direct Shear

o Sam
ple Recovery K Permeability
P Tube Pushed, Not Driven

PP Pocket Penetrometer

Approximate Compressive Strength in TSF

HC Standards\Standard Reporl Figures\A-1's\A-1 Standard

TV Torvane
Approximate Shear Strength in TSF

Monument CBR Califarnia Bearing Ratio
———— Surface Seal MD  Moisture Density Relationship
Riser Pipe

Groundwater Observation Wells

/A % ) AL Atterberg Limits
% é Bentonite }——] Water Content in Percent
i =% —— Groundwater Level on Date or l L Liquid Limit
B at Time of Drilling (ATD) Natural
Plastic Limit
Well Screen PID  Photoionization Detector Reading
Sand Pack CA Chemical Analysis

DT In Situ Density Test

+——— Native Material

? e (Groundwater Seepage (Test Pits) i
7794 10/02
Figure A-1
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Boring Log & Construction Data for Monitoring Well HC-NE-PA

STANDARD PENETRATION LAB
RESISTANCE TEST
Soil Descriptions Depth S
Sample 4 Blows per Foot
—0 1 2 5 10 20 50 100
{Loose), damp, brown, slightly siity SAND L S-1 B
with abundant wood, trace gravel and
strong creasote-iike odor. " ? 2 -
- 27 7 -
— 707 .
"~ “Medium dense, maist, brown WOOD 5 o 'f:-/.
CHIPS with scattered Sand and Gravei. T ° IEY o X
Strang creosote-like odor. r o= |H " A
e = _ ¥
Very loose, wet, gray, slightly gravelly, fine ATD | -H

SAND with trace wood and burnt odor. T10

s3 X i ‘< L ca

Loose, wet, gray-brown WOOD CHIPS with
trace Sand and Gravel. Minor sheen and
bumt odar. T15

i
IERARENRRRAR
£
1>
T
B 7l

Loose to medium dense, wet, gray,
gravelly, fine to medium SAND with
scattered wood and shell fragments. 120

8-5 X L ‘\ ~CA

o]
" b

T4 s10 X
- = - L
. R

BORING LOG 7794BL.GPJ HC_CORP.GDT 10/25/102

- - \
™~ Abundant shell fragments. T 50 a1 X i : \
Bottomn of Boring at 51.5 Feet. - o
Completed 09/10/02, + -
=55 1T 2 5 10 20 50 100
Groundwater sample collected for chemical
analysis.
orw
ay
- HARTCROWSER
1. Refer to Figure A-1 for explanation of descriptions and symbaots.
2. Soil descriptions and stratum lines are interpretive and actual changes 7794 05/02
may be gradual. . .
3. Groundwater ievel, if indicated, is at time of driliing (ATD) or for date Figure A-2

specified. Level may vary with time.

POPA 086998



Boring Log & Construction Data for Monitoring Well HC-SE-PA

Sail Descriptions

Grass over (medium dense), dry, light
brown, silty, very gravelly SAND.

™~ Black, oily SAND in cuttings with strong
— . hydrocatbonodor.

Loose, wet, dark brown, very gravelly
SAND with staining and hydrocarbon odor.

Medium dense, wet, gray, gravelly to very
gravelly, medium to coarse SAND.

™ No odor below this depth.

™~ Abundant shell fragments.

BORING LOG 7794BL..GPJ HC_CORP.GDT 10/2502

Stiff, moist, gray, slightly clayey SILT.

Medium dense, moist, gray, fine SAND.

Very stiff. damp, gray, clayey SiLT.

Bottom of Boring at 51.5 Feet.
Completed 09/10/02.

Groundwater sample collected for chemical
analysis. '

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes

may be gradual.

3. Groundwater fevel, if indicated, is at time of drilling (ATD) or for date

specified. Level may vary with ime,
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STANDARD PENETRATION LAB
RESISTANCE TESTS

& Blows per Foot .

1 2 S 10 20 50 100
B - CA
L A -CA
i \ | ca
- ~-CA
- ~CA
- Ly
L a

1 2 5 10 20 50 100

HARTCROWSER

7794
Figure A-3
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BORING LOG 7794BL.GPJ HC_CORP.GDT 10/25/02

Boring Log & Construction Data for Monitoring Well HC-C-PA

STANDARD PENETRATION LAB
RESISTANCE TESTS
Soil Descriptions Depth
Sample 4 Blows per Foot
0 12 5 10 20 50 100
{Loose), damp, brown, siightly silty SAND B § § &1 i
with abundant wood chips. i 7R7
i A7 X
"~ “Medium dense, damp to wet, gray-green | | 5 g1 B
grading brown, gravelly SAND to sandy Ty = X p R
GRAVEL. S $-2 - N cA
- .l L
- oLl i
- ATD | [ =
10 B
- Rwg &3 Z - S
_______________________ i B i
Medium dense, wet, red-brown, very N M. i
gravelly, coarse SAND with scattered wood .
fibers. T15 54 Z )
- B -
Loose, brown, sandy GRAVEL. T B s Z i ‘<
Loose to medium dense, wet, gray, slightly L “H- L
gravelly to non-gravelly SAND. L |
-+ 25
L S-6 X L +CA
Grading to loose, medium SAND with T30 7 X - i
scattered sheli fragments. B
-+ 35
b S‘a X b &
-+40
L 5-9 Z L. P\
~1-45
L S-10 Z R F
-+-50
b 5‘11 Z - r 3
Bottom of Boring at 51.5 Feet. - -
Completed 09/10/02. o -
55 1 2 5 10 20 50 100
Groundwater sample collected for chemical
analysis.
arw
| 7
1. Refer to Figure A-1 far explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes 7794 09/02
may be gradual. Figure A-4

3. Groundwater level, if indicated, is at time of driliing (ATD) or for date
specified. Level may vary with time.
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Boring Log & Construction Data for Monitoring Well HC-NW-PA

i STANDARD PENETRATION LAB
! ‘ RESISTANCE TESTS
i . . Dgpth
i t i
Soil Descriptions in Feet Sample A Biows per Foot
- 0 1 2 5 10 20 50 100

{Very loose), damp, brown WOOD CHIPS
with trace of Sand.

st [ [

T
RN

T

r 7 "Medium dense, damp to wet, red-brown” | | 5
i‘ grading gray SAND with abundant Wood
! Chips. -

s2 [ [ ;

=
gﬁmgnmz

53 Z » -CA

Medium dense, wei, gray, gravelly SAND
l: with layers of fine Sand.

Medium dense, wet, gray, coarse sandy
GRAVEL with scattered shell fragments.

L S-5

Medium dense, wet, gray, fine to medium

> I

SAND with scattered shell fragments. T2 56 Lca
[l ™~ Grading loose to very loose with slight —:30 .87 Z N [
hydragsen sulfide odor. B /
4.35 58 X
o “~40
. g X so L |1
J -
[=] o b
<] » L
&
= aQ —+45
IJ 9| L $-10 X L4
M Q
. I - b
Iy L L
9
& r -
ki ] -1-50
J ~ L S$-11 X L4
o= Pieces of fibrous wood. B
- Bottom of Boring at 51.5 Feet. i
L z Completed 09/10/02. r -
E g - -
t
® 55 1z 5 10 20 50 100
Groundwater sample collected for chemical
f analysis.
{ . ars
j au
U 1. Refer to Figure A-1 for explanation of descriptions and symbols. ) 09/02
2. Soii descriptions and stratum lines are interprelive and actual changes 7794
may be gradual. Figure A-5

3. Groundwater level, if indicated, is at time of drilling (ATD) or for date
specified. Level may vary with time.

=
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BORING LOG 7794BL.GPJ HC CORP,GD:T 10/25/02

Boring Log & Construction Data for Monitoring Well HC-SW-PA

Soil Descriptions i,?;z‘;
- - - )
{Loose), damp, brown, slightly silty, slightly i g g
gravelly SAND with abundant wood chips. g 7
L 78%
NN}
Medium dense to dense, damp to wet, dark 1ls E v
brown to gray, gravelly to very gravelly S 2 ?
SAND. - ¥ 2 %
, - A
AR 7 N7
L4 AT 2
a1l
R 287
N 7
415
-+20
Loose, wet, gray, fine SAND with medium i
SAND iayers. .
-+ 25
I~ Scattered shell fragments. T 30
-+ 35
M . -+40
Slight hydrogen sulfide odar. R
445
~WOOD CHIPS Tayer. -
"~ ~ “Loose, wet, gray, fine to medium SAND | +
with scattered shells and slight hydrogen L
sulfide odor. 450
* Bottom of Boring at 51.5 Feet. -
Completed 09/10/02. ‘ ~
~- 55

Groundwater sample collected for chemicat
analysis.

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes
may be gradual. :

3. Groundwater level, if indicated, is at time of drilling (ATD) or for date
specified. Level may vary with time.

Sample

-1

S-2

S-3

S-5

S-6

S-7

58

S-9

S-10

S-11

Il

X

1

STANDARD PENETRATION LAB
RESISTANCE TESTS
& Blows per Foot

2 5 10 .20 50 100
L ~CA
L 4\\
i a -ca

HARTCROWSER

7794
Figure A-6

09/02

POPA 087002



S ' APPENDIXB ' . -

: ;j CHEMICAL DATA QUALITY REVIEW AND

HartCrowser o D e N :

nmomoberzs'zooz, o e T T SE A

POPA 087003



APPENDIX B
CHEMICAL DATA QUALITY REVIEW -

Soil and groundwater samples were collected between September 9 and 11,
2002. Thirteen selected soil samples and five groundwater samples were
submitted to ESN, Northwest of Lacey, Washington, for analysis of at least one
of the following: ‘

Diesel- and oil-range petroleum hydrocarbons (NWTPH-Dx);
Semivolatile Organic Compounds (EPA Method 8270);
Total metals (EPA Method 6010, 6020, and 7470); and
Total Suspended Solids (EPA Method 160.2).

Hart Crowser performed a summary data review (raw data were not evaluated)
to assess whether analytical results met project and method data quality
objectives. Data review followed the format outlined in the National Functional
Guidelines for Inorganic and Organic Data Review (EPA 1994) modified to
include specific criteria of the individual analytical methods. The following
criteria were evaluated in the data quality review process upon receipt of final
laboratory certificates:

Holding times;

Method blanks;

Surrogate recoveries;

Laboratory control sample (LCS) recoveries;

Matrix spike and matrix spike duplicate (MS/MSD) recoveries; and

Holding Times

Samples were analyzed Within method specified holding times.
Laboratory Method Blanks

Target analytes were not detected in laboratory method blanks.
Surrogate Compound Recovery

Surrogate compound recoveries for TPH and semivolatile organic compound
analysis were within laboratory specified quality control limits.

Laboratory duplicate and MS/MSD relative percent difference values (RPD).

Hart Crowser Page B-1
7784 October 25, 2002
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LCS Recovery

LCS (blank spike) recoveries were within laboratory specified quality control
limits.

MS/MSD Recovery
MS and MSD recoveries were within laboratory specified quality control limits.

Laboratory Duplicate and MS/MSD RPD

The RPD between duplicate measurements were within laboratory specified
quality control limits.

Overall Data Assessment

Data accurately reflect sample concentrations. No corrective actions or data
qualification were required. Data completeness is 100 percent.

F\Docs\jobs\7794\Env.invest.Rsits.doc

Hart Crowser Page B-1
7794 October 25, 2002
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Environmental
Services Network

.

September 26, 2002

Julie Wukelic

Hart Crowser, Inc.

1910 Fairview Avenue East
Seattle, WA 98102-3699

Dear Ms. Wukelic:

Please find enclosed the analytical data report for the Port Angeles Projectin
Washington. Soil and water samples were analyzed for Diesel by NWTPH-Dx, Semi
volatile Compound by EPA Method 8270, Total Suspended Solids by EPA Method
160.2, and Metals by EPA Method 6000 Series on September 17, 2002.

The results of these analyses are summarized in the attached tables. All soil values
. are reported on a dry weight basis. Applicable detection limits and QA/QC data are
included. An invoice for this work has been sent to your accounting department.
ESN Northwest appreciates the opportunity to have provided analytical services to
Hart Crowser for this project. If you have any further questions about the data Teport,
please give me a call. It was a pleasure working with you, and we are looking forward to
the next opportunity to work together.

Sincerely,

Michael A. Korosec
President

677 Woodland Square Lp. SE, Suite D ® Lacey, Washington 98503 & 360.439.4670 m FAX 360.459.3432
Web Site: zuw ESN-USA.com E-Nail: esmnnd@aol.com

POPA 087006



ESN SEATTLE CHEMISTRY LABORATORY

(425) 957-9872, fax (425) 957-9904

ESN Jab Number;
Client:

Client Job Name:
Client Job Number:; 7794

Analytical Results

$20917-3
HART CROWSER
PORT OF ANGELES

HC-SE-PA HC-SE-PA HC-NE-PA HC-NE-PA

HC-C-PA

NWTPH-Dx, mg/kg

MTH BLK 5-2

S-3

§-3

55

S-2

Matrix

Soil

Sail Soil

Soil

Soil

Soil

Sail

Date extracted

Reporting

09/17/02 08/17/02

08/17/02

09/17/02

09/17/02

09/17/02

Date analyzed

Limits

08/17/02 09/17/02

09/17/02

09/17/02

09/17/02

A 2 O aEn o &g Bl

Kerosene/Jet fuel
Diesel/Fuel oil
Heavy oil

20
20
S0

nd nd
nd 37
nd nd

nd
nd
nd

nd
nd
nd

09/17/02

nd
nd
nd

nd
nd
nd

Surrogate recoveries:

Fluorabipheny!
o-Terphenyt

113%
105%

124%
110%

118%
108%

119%
108%

120%
108%

118%
109%

Data Qualifiers and Analytical Comments

nd - not detected at listed reporting fimits
na - not analyzed

C - coelution with sampie peaks

M - matrix interference

J - estimated vaiue )

Resuits reported on dry-weight basis
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%

Page10of3
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9904

ESN Job Number; S$20817-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Client Job Number; 7794
Analytical Results HC-C-PA HC-NW-PA HC-NW-PA HC-SW-PA HC-SW-PA HC-SW-PA
NWTPH-DX, mg/kg S-6 S-3 S-6 S-2 S4 54
Matrix Sail Soil Soil Soil Soil Sail Sail
Date extracted Reporting 09/17/02 09/17/02 09/17/02 09/17/02 09/17102 09/17/02
Date anaiyzed Limits 09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 09/17/02
Kerosene/Jet fuel 20 nd nd nd nd nd nd
Diesel/Fuel ail 20 nd nd nd nd nd nd
Heavy ail 50 nd nd nd nd nd nd
Surrogate recoveries:
Fiuorobiphenyl 117% 118% 119% 119% 118% 119%
o-Terphenyl 108% 107% 109% 108% 109% 110%
Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
M - matrix interference
J - estimated value
Results reported on dry-weight basis
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%

Page 2 of 3
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9904

ESN Job Number:
Client:

Client Job Name:
Client Job Number:

Analytical Resuits

$20017-3

HART CROWSER
PORT OF ANGELE
7794

HC-SE-PA HC-SE-PA HC-NE-PA

NWTPH-Dx, mg/kg

MTH BLK S-1

S-4

S-6

Matrix

Soil

Soil Soil

Soil

Sail

Date extracted

Reporting

09/18/02 09/19/02

09/19/02

08/19/02

Date analyzed

Limits

09/19/02 09/19/02

08/19/02

09/19/02

Kerosene/Jet fuel
Diesel/Fuef ail
Heavy oil

20
20
50

nd nd
nd nd
- nd nd

nd
nd
nd

nd
nd
nd

Surrogate recoveries:

Fluorobiphenyl
o-Terphenvi

122% 125%
122% 113%

122%
110%

121%
109%

Data Qualifiers and Analytical Comments

nd - nat detected at listed reporting limits

na - not analyzed

C - coelution with sample peaks

M - matrix interference
J - estimated value

Results reported on dry-weight basis
Acceptable Recovery iimits: 65% TO 135%

Acceptable RPD limit: 35%

Page 3af3
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 857-9304

ESN Job Number:
Client;

Client Job Name:
Client Job Number:

Analytical Results

520817-3

HART CROWSER
PORT OF ANGELES
7794

NWTPH-Dx, mg/!

MTH BLK MW-SE-PA

MW-SW-PA

MW-NW-PA MW-C-PA

Matrix

Water

Water Water

Water

Water

Water

Date extracted

- Reporting

09/17/02

09/17/02

09/17/02

09/17/02

09/17/02

Date analyzed

Limits

08/17/02

05/17/02

09/17/02

08/17/02

08/17/02

Kerosene/Jet fuel
Diesel/Fue] oil
Heavy oil

0.20
0.20
0.50

nd nd
nd . nd
nd nd

nd
nd
nd

nd
nd
nd

nd
nd
nd

Surrogate recoveries:

Fiuorabiphenyl
o-Terphenyl

109% 117%
101% 108%

116%
107%

115%
116%

116%
106%

Data Qualifiers and Analytical Comments

nd - not detected at listed reporting iimits

na - not analyzed

C - coelution with sample peaks
M - matrix interference

J - estimated value

Acceptable Recovery limits: 65% TO 135%

Acceptable RPD limit: 35%

Page 1 of 2
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-8872, fax (425) 957-8904

ESN Job Number: 5209173
Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Client Job Number: 7794
Analytical Results DUPL
NWTPH-DX, mgll MW-C-PA MW-NE-PA
Matrix Water Water Water
Date extracted Reporting 09/17/02 09/17/02
Date analyzed Limits 09/17/02 09/17/02
Kerosene/Jet fuel 0.20 nd nd
Diesel/Fuet oll 0.20 nd nd
Heavy oil 0.50 nd nd
Surrogate recoveries:
Fluorobipheny! 116% 115%
o-Terphenyl 111% 106%
Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
M - matrix interference
J - estimated value
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD fimit: 35%

Page 2 of 2
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-8872, fax (425) 957-9504

ESN Job Number: 520917-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELES
Client Job Number; 7794
Analytical Resuits HC-SE-PA HC-SE-PA HC-SE-PA HC-NE-PA
8270, mgikg MTH BLK LCS 1 sz S4 S3
Matrix Soil Soil Sail Soil Soil Sail Soil
Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/18/02 05/19/02
Penatchloroethane 0.10 nd nd nd nd nd
Phenot 0.1C nd nd nd - nd nd
2-Chlorophenol 0.10 nd nd nd nd nd
Bis (2-chloroethyl) ether 0.10 nd nd nd nd nd
1,3-Dichiorobenzene 0.10 nd nd nd nd nd
1,4-Dichlorcbenzene 0.10 nd 114% nd nd nd nd
1,2-Dichiorobenzene Q.10 nd nd nd nd nd
2-Methyipheno! (o-cresal) 0.10 nd nd nd nd nd
Bis (2-chloroisapropyl) ether 0.10 nd nd nd nd nd
3,4-Methylphenol (m,p-cresol) 0.10 nd nd nd nd nd
2-Nitrophenol 0.50 nd nd nd nd nd
2,4-Dimethylphenol 0.50 nd nd nd nd nd
Bis (2-chlorcethoxy) methane 0.10 nd nd nd nd nd
2,4-Dichlorophenol 0.50 nd nd nd nd nd
1,2,4-Trichiorobenzene 0.10 nd 124% nd nd nd nd
Naphthalene 0.10 nd nd nd nd nd
2,6-Dichiorophencl 0.50 nd nd nd nd nd
Hexachioropropylene 0.50 nd nd nd nd nd
Hexachiorobutadiene 0.50 nd nd nd nd nd
4-Chioro-3-methylphenal 0.50 nd nd nd nd nd
1,2,4 5-Tetrachiorobenzene 0.10 nd nd nd nd nd
Hexachlorocyclopentadiene 0.10 nd nd nd nd nd
2,4 6-Trichlorophenol 0.50 nd nd nd nd nd
2,4,5-Trichiorophenol 0.50 nd nd nd nd nd
2-Chlorcnaphthalene . 010 nd nd nd nd nd
Dimethyiphthalate 0.10 nd nd nd nd nd
Acenaphthylene 0.10 ~ nd nd nd nd nd
Acenaphthene 0.10 nd 104% nd nd nd nd
2,4-Dinitrophenoi 0.50 nd nd nd nd nd
4-Nitropheno! 0.50 nd nd nd nd nd
Pentachiorobenzene 0.10 nd nd nd nd nd
2,3,4 86-Tetrachiorophenol 0.1¢0 nd nd nd nd nd
Fiuorene 0.10 nd nd nd nd nd
Diethylphthalate 0.50 nd nd nd nd nd
4-Chlorophenyiphenylether 0.10 nd nd nd nd nd
N-Nitrosodiphenylamine 0.10 nd nd nd nd nd
4-Bromophenyiphenyiether 0.10 nd nd nd nd nd
Hexachliorobenzene 0.10 nd nd nd nd nd
Pentachlorophenol 0.50 nd nd nd nd " nd
Phenanthrene 0.10 nd nd nd nd nd
Anthracene 0.10 nd nd nd nd nd
2-sec-Butyl-4,6-dinitrophenol (Di 0.50 nd nd nd nd nd
Di-n-butylphthalate 0.10 nd nd nd nd nd
Fiuoranthene 0.10 nd nd nd nd nd
Pyrene 0.10 nd 98% nd nd nd nd
Butylbenzylphthalate 0.50 nd nd nd nd nd
Benzo(a)anthracene 0.10 nd nd nd nd nd
Chrysene 0.10 nd nd nd nd nd
Bis (2-ethylhexyl) ether 0.10 nd nd nd nd nd
Page10of§

POPA 087012



ESN SEATTLE CHEMISTRY LABORATORY

(425) 957-9872, fax (425) 957-9904

ESN .Job Number: §20917-3

Client: HART CROWSER

Client Job Name: PORT OF ANGELES

Client Job Number: 7794

Analytical Results HC-SE-PA HC-SE-PA HC-SE-PA HC-NE-PA
8270, mglkg _ MTH BLK LCS ST S2 S4 S3
Matrix Sail Soil Soil Soil Sail Soil Soil
Date extracted Reporting 08/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Di-n-octyiphthalate 0.50 nd nd nd nd nd
Benzo(b)fluoranthene 0.10 nd nd nd nd nd
Benzo(k)fluoranthene 0.10 nd nd nd nd nd
Benza(a)pyrene 0.10 nd nd nd nd nd
Dibenzo(a,h)anthracene . 010 nd nd nd nd nd
Benzo(ghi)perylene - 0.10 nd nd nd nd nd
Indeno(1,2,3-cd)pyrene 0.10 nd nd nd nd nd
Surrogate recoveries

Nitrobenzene-d5 102% 83% 95% 99% 101% 104%
2-Fiuorobipheny! 105% 101% 101% 103% 101% 100%
4-Terphenyl-d14 94% 98% 98% 899% 95% 99%
"Data Qualifiers and Anaiytical Comments

nd - not detected at listed reporting limits

Acceptable Recovery limits: 65% TO 135%

Acceptable RPD limit: 35% )

Page 20f6
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-3904

ESN Job Number: 520917-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Ciient Job Number: 7794

_ Anaiytical Results HC-NE-PA HC-C-PA HC-C-PA HC-NW.-PA HC-NW-PA HC-SW.PA
8270, ma/kg S5 S2 S6 S3 S6 S2
Matnx Sail Soil Soil Soil Soil Sail Soil
Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Penatchloroethane 0.10 nd nd nd nd nd nd
Pheno! 0.10Q nd nd nd nd nd nd
2-Chlorophenc! 0.10 nd nd nd nd nd nd
Bis (2-chioroethyl) ether 0.10 nd nd nd nd nd nd
1,3-Dichiorobenzene 0.10 nd nd nd nd nd nd
1,4-Dichlorobenzene 0.10 nd nd nd nd nd nd
1,2-Dichiorobenzene 0.10 nd nd nd nd nd nd
2-Methylphenol (o-cresol) 0.10 nd nd nd nd nd nd
Bis (2-chloroisopropyl) ether 0.10 nd nd nd nd nd nd
3,4-Methyiphenol (m,p-cresol) 0.10 nd nd nd nd nd nd
2-Nitrophenol 0.50 nd nd nd nd nd nd
2,4-Dimethyiphenol 0.50 nd nd nd nd nd nd
Bis (2-chioroethoxy) methane 0.10 nd nd nd nd nd nd
2,4-Dichiorophenol 0.50 nd nd nd nd nd nd
1,2,4-Trichiorobenzene 0.10 nd nd nd nd nd nd
Naphthalene 0.10 nd nd nd nd nd nd
2,6-Dichieraphenoi 0.50 nd nd nd nd nd nd
Hexachiorapropylene 0.50 nd nd nd nd nd nd
Hexachiorobutadiene 0.50 nd nd nd nd nd nd
4-Chloro-3-methyiphenal 0.50 nd nd nd nd nd nd
1,2,4,5-Tetrachlorobenzene 0.10 nd nd nd nd nd nd
Hexachiorocyclopentadiene 0.10 nd nd nd nd nd nd
2,4,6-Trichiorophenaol 0.50 nd nd nd nd nd nd
2,4,5-Trichlorophenol 0.50 nd nd nd nd nd nd
2-Chloronaphthalene ' 0.10 nd nd nd nd nd nd
Dimethyiphthatate 0.10 nd nd nd nd nd nd
Acenaphthylene 0.10 nd nd nd nd nd nd
Acenaphthene 0.10 nd nd nd nd nd nd
2,4-Dinitrophenol 0.50 nd nd nd nd nd nd
4-Nitrophenol! 0.50 nd nd nd nd nd nd
Pentachlorobenzene 0.10 nd nd nd nd nd nd
2,3,4,6-Tetrachioropheno! 0.10 nd nd nd nd nd nd
Fluorene 0.10 nd nd nd nd nd nd
Diethylphthalate 0.50 nd nd nd nd nd nd
4-Chiorophenyiphenylether 0.10 nd nd nd nd nd nd
N-Nitrosodiphenylamine 0.10 nd nd nd nd nd nd
4-Bromophenyiphenylether 0.10 nd nd nd - nd nd nd
Hexachiorobenzene 0.10 nd nd nd nd nd nd
Pentachioraphenol 0.50 nd nd nd nd nd nd
Phenanthrene 0.10 nd nd nd nd nd nd
Anthracene 0.10 nd nd nd nd nd nd
2-sec-Butyl-4,6-dinitrophenal (Di 0.50 nd nd nd nd nd nd
Di-n-butylphthalate 0.10 nd nd nd nd nd nd
Fluoranthene 0.10 nd nd nd nd nd nd
Pyrene 0.10 nd nd nd nd nd nd
Butylbenzylphthalate 0.50 nd nd nd nd nd nd
Benzo(a)anthracene 0.10 nd nd nd nd nd nd
Chrysene 0.10 nd nd nd nd nd nd
Bis (2-ethylhexyl} ether 0.10 nd nd nd nd nd nd

- Page3of6
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ESN SEATTLE CHEMISTRY LABORATORY

(425) 957-9872, fax (425) 957-9904

ESN Job Number: 820917-3

Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Client Job Number: 7794

Analytical Results

HC-NE-PI_\' HC-C-PA  HC-C-PA HC-NW-PA HC-NW-PA HC-SW-PA

8270, mg/kg S5 s2 S6 s3 S6 s2

Matrix Soil Soil Soil Soil Sail Soil Soil

Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/18/02

Date analyzed Limits  ~ 09/19/02 09/19/02 08/18/02 09/19/02 09/18/02 09/19/02

Di-n-octyiphthaiate 0.50 nd nd nd nd nd nd

Benzo(b)fluoranthene 0.10 nd nd nd nd nd nd

Benzo(k)fluoranthene 0.10 nd nd nd nd nd nd

' Benzo(a)pyrene 0.10 nd nd nd nd nd nd

Dibenzo(a h)anthracene 0.10 nd nd nd nd nd nd

Benzo{ghi)perylene 0.10 nd nd nd nd nd nd
" Indeno(1,2,3-cd)pyrene 0.10 nd nd nd nd nd nd

Surrogate recoveries )

Nitrobenzene-dS 97% 102% 103% 99% 106% 106%

2-Fluorobiphenyl 99% 100% 101% 98% 102% 102%

4-Terphenyl-d14 93% 96% 98% 94% 96% 98%

“Data Qualifiers and Analytical Comments

nd - nat detected at listed reporting fimits

Acceptable Recovery limits: 65% TO 135%

Acceptabie RPD limit: 35%

Page 4 of 6
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-8872, fax (425) 957-8904

ESN Job Number: S20917-3

Client: HART CROWSER

Ctient Job Name: PORT OF ANGELE

Client Job Number: 7794

MS MSD RPD

Analytical Results HC-SW-PA HC-SW-PA HC-SW-PA HC-SW-PA
8270, mglkg S4 S4 S4 S4
Matrix Soil Soil Soil Soil Soil
Date extracted Reporting 09/19/02 09/19/02 09/19/02 19/19/02
Date analyzed Limits 09/19/02 09/18/02 09/19/02 19/189/02
Penatchioroethane 0.10 nd

Phenol 0.10 nd

2-Chlorophenof 0.10 nd

Bis (2-chioroethyl) ether 0.10 nd

1,3-Dichlorobenzene 0.10 nd

1,4-Dichiorobenzene 0.10 nd 114% 114% 0%
1,2-Dichlorobenzene 0.10 nd

2-Methylphenol (o-cresol) 0.10 nd

Bis (2-chloroisopropyl) ether 0.10 nd

3,4-Methyiphenol (m,p-cresol) 0.10 nd

2-Nitrophenol ' 0.50 nd

2,4-Dimethylphena! 0.50 nd

Bis (2-chloroethoxy) methane 0.10 nd

2.4-Dichiorophenot 0.50 nd

1,2,4-Trichlorobenzene 0.10 nd - 120% 124% 3%
Naphthalene 0.10 nd

2,6-Dichloropheno} 0.50 nd

Hexachioropropylene 0.50 nd

Hexachlorobutadiene 0.50 nd

4-Chioro-3-methylphenol 0.50 nd

1,2,4 5-Tetrachlorobenzene 0.10 nd

Hexachiorocyclopentadiene 0.10 nd

2,4,6-Trichlorophenol 0.50 nd

2,4 5-Trichlorgphenol ~ 050 nd

2-Chloronaphthalene 0.10 nd
.Dimethyiphthalate 0.10 nd

Acenaphthylene 0.10 nd

Acenaphthene 0.10 nd 104% 104% 0%
2 4-Dinitrophenol 0.50 nd

4-Nitrophenol 0.50 nd

Pentachiorobenzene 0.10 -'nd

2,3 4,6-Tetrachlorophenol 0.10 nd

Fiuorene 0.10 nd

Diethyiphthalate 0.50 nd

4-Chlorophenyiphenylether 0.10 nd

N-Nitrosodiphenylamine 0.10 nd

4-Bromophenylphenylether .0.10 nd

Hexachlorcbenzene c.10 nd

Pentachiorophenol 0.50 nd

Phenanthrene 0.10 nd

Anthracene 0.10 nd

2-sec-Butyl-4,6-dinitropheno! (Di 0.50 nd

Di-n-butyiphthaiate 0.10 nd

Fluoranthene 0.10 nd

Pyrene 0.10 nd 98% 98% 0%
Butylbenzyiphthalate 0.50 nd

Benzo(a)anthracene 0.10 nd

Chrysene 0.10 nd

Bis (2-ethylhexyl) ether 0.10 nd

Page 5of 6
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ESN SEATTLE CHEMISTRY LABORATORY

(425) 957-9872, fax (425) 957-9904

ESN Jaob Number: $20917-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Ciient Job Number: 7794

MS MSD RPD
An_a_lytical Results HC-SW-PA HC-SW-PA HC-SW-PA HC-SW-PA
8270, mg/kg S4 S4 S4 S4
Matrix - Sail Soil Soil Soil Soil
Date extracted Reparting 09/19/02 09/19/02 09/19/02 09/19/02
Date analyzed Limits 09/19/02 08/19/02 08/19/02 08/19/02
Di-n-octylphthalate 0.50 nd
Benzo(b)fluoranthene 0.10 nd
Benzo(k)fluoranthene 0.10 nd
Benzo(a)pyrene 0.10 nd
Dibenzo(a,h)anthracene 0.10 nd
Benzo(ghi)peryiene 0.10 nd
Indeno(1,2,3-cd)pyrene 0.10 nd
Surrogate recoveries
Nitrobenzene-d5 98% 90% 96%
2-Fluorobipheny! 87% 98% 102%
4-Terphenyl-d14 92% 93% 86%
Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35% ’

" Page6of6
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9804

ESN Job Number: §20917-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELES
Client Job Number: 7794
Analytical Results —
8270, yg/L MTH BLK LCS MW.SE-PA MW-SW-PA MW-NW-PA MW-C-PA
Matrix Water Water Water Water Water Water Water
Date extracted Reporting 09/18/02 09/19/02 09/19/02 09/18/02 098/19/02 09/18/02
Date analyzed Limits 08/19/02 09/19/02 08/19/02 09/19/02 08/19/02 09/19/02
Penatchlaroethane 2.0 nd nd nd nd nd
Phenol 20 nd nd nd nd nd
2-Chlorophenal 2.0 nd nd nd nd nd
Bis (2-chioroethyl) ether 20 nd nd nd nd nd
1,3-Dichiorobenzene .20 nd nd nd nd nd
1,4-Dichiorobenzene 20 nd 116% nd nd nd nd
1,2-Dichlorobenzene 20 nd nd nd nd nd
2-Methylphena! (o-cresal) 2.0 nd nd nd nd nd
Bis (2-chlaroisopropyl) ether 20 nd nd nd’ nd nd
3,4-Methyiphenol (m,p-cresol) 2.0 nd nd nd nd nd
2-Nitraphenol 10 nd nd nd nd nd
2,4-Dimethylphenoc! 10 nd nd nd nd nd
Bis (2-chioroethoxy) methane 20 nd nd nd nd nd
2.4-Dichlorophenol 10 nd nd nd nd nd
1,2,4-Trichlorobenzene 2.0 nd 122% nd nd nd nd
Naphthalene Q1 nd nd nd nd nd
2,6-Dichlorophenoi 10 nd nd nd nd nd
Hexachloropropylene 1C nd nd nd nd nd
Hexachlorobutadiene 10 nd nd nd nd nd
4-Chloro-3-methyipheno} 10 nd nd nd nd nd
1,2,4,5-Tetrachiorobenzene 20 nd nd nd nd nd
Hexachlorocyciopentadiene 2.0 - nd nd nd nd nd
2,4,6-Trichloropheno! 10 nd nd nd nd nd
2,4 5-Trichlorephenaol 10 nd nd nd nd nd
2-Chioronaphthalene 20 nd nd nd nd nd
Dimethyiphthalate 2.0 nd nd nd nd nd
Acenaphthylene 0.1 nd nd nd nd nd
Acenaphthene 0.1 nd 102% nd nd nd nd
2,4-Dinitrophenol 10 nd nd nd nd nd
4-Nitrophenol 10 nd nd nd nd nd
Pentachiorobenzene 2.0 nd nd nd nd nd
2,3,4,6-Tetrachloropheno! 2.0 nd nd nd nd nd
Fluorene 0.1 nd nd nd nd nd
Diethyiphthalate 10 nd nd nd nd nd
4-Chiorophenyiphenyiether 2.0 nd nd nd nd nd
N-Nitrosodiphenylamine 2.0 nd nd nd nd nd
4-Bromophenyiphenylether 2.0 nd nd nd nd nd
Hexachlorobenzene 2.0 nd nd nd nd nd
Pentachlorophenol 10 nd nd nd nd nd
Phenanthrene 0.1 nd nd nd nd nd
Anthracene 0.1 nd nd nd nd nd
2-sec-Butyl-4,6-dinitropheno! (Di 10 nd nd nd nd nd
Di-n-butylphthalate 2.0 nd nd nd nd nd
Fiuoranthene 0.1 nd nd nd nd nd
Pyrene 0.1 nd 102% nd nd nd nd
Butylbenzylphthalate 10 nd nd nd nd nd
Benzo(a)anthracene 20 nd nd nd nd nd
Chrysene 0.1 nd nd nd nd nd
Bis (2-ethylhexyl) ether 20 nd nd nd nd nd
Page 1of 4
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ESN SEATTLE CHEMISTRY LABORATOR
(425) 957-9872, tax (425) 957-9904

Y
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ESN Job Number: §20917-3
Client: HART CROWSER
Client Job Name: PORT OF ANGELES
Client Job Number: 7794
Analytical Results
8270, uglt. MTH BLK LCS MW-SE-PA MW-SW-PA MW-NW-PA MW-C.PA
Matrix VWater Water Water Water Water Water Water
Date extracted Repotting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Date analyzed Lirnits 09/19/02 08/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Di-n-octylphthalate 10 nd nd nd nd nd
Benzo(b)fluoranthene 0.1 nd nd nd nd nd
Benzo(k)fluoranthene 01 nd nd nd nd nd
Benzo(a)pyrene 0.1 nd nd nd nd nd
Dibenzo(a,h)anthracene 0.1, nd nd nd nd nd
Benzo(ghi)perylene 0.1 nd nd nd nd nd
indeno(1,2,3-cd)pyrene 0.1 nd nd nd nd nd
Surrogate recoveries
2-Fiuorobiphenyl 89% 101% 102% 101% 101% 101%
4-Terphenyl-d14 B85% 99% 91% 90% Q5% 92%
Data Qualifiers and Anaiytical Comments
nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%

Page20of 4
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-8804

ESN Job Number: $20917-3
Cliient: HART CROWSER
Client Job Name: PORT OF ANGELE
Client Job Number: 7794
Analytical Results MS MSD RPD
8270, pg/L MW-C-PA MW-NE.PA MW-NE-PA MW-NE-PA MW-NE-PA
Matrix Water Water Water Water Water Water
Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Date anaiyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02
Penatchloroethane 20 nd nd
Phenot 2.0 nd nd
2-Chlorophenol 2.0 nd nd
Bis (2-chioroethyl) ether 2.0 nd nd
1,3-Dichiorobenzene 20 nd nd
1,4-Dichiorobenzene 2.0 nd nd 114% 114% 0%
1,2-Dichiorobenzene 2.0 nd nd
2-Methylpheno! (o-cresal) 2.0 nd nd
Bis (2-chioroisopropyt) ether 20 nd nd
3,4-Methyiphenol (m,p-cresol) 2.0 nd nd
2-Nitrophenol 10 nd nd
2,4-Dimethyiphenol 10 nd nd
Bis (2-chloroethoxy) methane 20 nd nd
2,4-Dichiorophenot 10 nd nd
1,2,4-Trichlorobenzene 2.0 nd nd 118% 122% 3%
Naphthalene 0.1 nd nd
2,6-Dichlorophenol 10 nd nd
Hexachloropropylene 10 nd nd
Hexachlorobutadiene 10 nd nd
4-Chiloro-3-methylpheno} 10 nd nd
1,2,4,5-Tetrachlorobenzene 2.0 nd nd
Hexachlorocyciopentadiene 2.0 nd nd
2.4 6-Trichlorophenol 10 nd nd
2,4 5-Trichiorephenol 10 nd nd
2-Chloronaphthalene 2.0 nd nd
Dimethylphthalate 2.0 nd nd
Acenaphthylene a1 nd nd
Acenaphthene 0.1 nd nd 104% 102% 2%
2,4-Dinitrophenol 10 nd nd :
4-Nitrophenol 10 nd nd
Pentachlorobenzene 2.0 nd nd
2,3,4,6-Tetrachlorophenol 2.0 nd nd
Fiuorene 0.1 nd nd
Diethylphthalate 10 nd nd
4-Chlorophenyiphenyiether - 20 nd nd
N-Nitrosodiphenylamine 2.0 nd nd
4-Bromophenyiphenylether 2.0 nd nd
Hexachiorobenzene 20 nd nd
Pentachiorophenol 10 nd nd
Phenanthrene QA1 nd nd
Anthracene . 041 nd nd
2-sec-Butyl-4 6-dinitrophenoi (Di 10 nd nd
Di-n-butylphthalate 2.0 nd nd
Fluoranthene 0.1 hd nd .
Pyrene Q.1 nd nd 100% 98% 2%
Butylbenzylphthalate 10 nd nd
Benzo(a)anthracene 2.0 nd nd
Chrysene 0.1 nd nd
Bis (2-ethylhexyl) ether 20 nd nd
Page3o0f4
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9504

ESN Job Number: $20917-3

Client: HART CROWSER
Client Job Name: PORT OF ANGELE
Client Job Number: 7794

Analytical Results - MS MSD RPD

8270, ug/L MW-C-PA MW-NE-PA MW-NE-PA MW-NE-PA MW-NE-PA

Matrix Water Water Water Water Water Water

Date extracted Reporting 09/19/Q2 09/19/02 09/19/02 08/19/02 09/18/02
" Date analyzed Lirnits 08/19/02 09/19/02 09/19/02 09/19/02 09/18/02

Di-n-octylphthalate 10 nd nd

Benzo(b)fluoranthene 01 nd nd

Benzo(k)fluoranthens 0.1 nd nd

Benzo(a)pyrene 0.1 nd nd

Dibenzo{a,h)anthracene X 0.1 nd nd

Benzo(ghi)perylene 0.1 nd nd

indeno(1,2,3-cd)pyrene 0.1 nd nd

Surrogate recoveries :

2-Fluorabiphenyl 102% 0% 97% 100%

4-Terphenyld14 93% 0% 93% 97%

Data Qualifiers and Anaiytical Comments

nd - not detected at listed reporting limits

Acceptable Recovery limits: 65% TO 135%

Acceptable RPD limit: 35%

Page 4 of 4
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Samﬁle Custody Record 902(00“ Hart Crowser, Inc.

[ 7} 1910 Fairview Avenue East

) _ — Seattle, Washington 98102-3699
Samples Shipped to: 3 HARTCROWSER  rhone: 206-324-9530 FAX: 206-328-5581
& :
, REQUESTED ANALYSIS
o8 _FF g4 LAB NUMBER } o
B e Tonr v n] 0™ [ £ 2 =
PROJECT NAME Yovir ee Yot Awtatics / PoCy “i o 2 N § OBSERVATIONS/COMMENTS/
HART CROWSER CONTACT o WUV s e NP ) S COMPOSITING INSTRUCTIONS
i3 34 -
SAMPLED BY: ) ’ ~ 4 al~ S
LS Y D%M\Uv\) N %

LABNO. | SAMPLEID | DESCRIPTION DATE TIME MATRIX

MW-SCPA | somte & wass H1o XXX 3
T N X AK
MW - Nw - (4 / / X XX NoT f_ s MR rets ¢
Mmw- - FA / / X ‘ SAARLB S lvm\sz"
Y W VXXX WNOY, Bor Aoy

ELlNQ SHED BY DATE RECEIVED BY ;’ " DATE SPECIAL SHIPMENT HANDLING OR TOTAL NUMBER OF CONTAINERS
,,,,,,, i '4’. - ’ " = T . X # & 2 e S b
/2 Vo, / L | 7 //LL})Z STORAGE REQUIREMENTS: e
GNATURE 132 ixwuz V'I;y . Vs o 0L S
P ‘N‘T\m\ﬁ THiE PRI:}( N LAYy TIME__ o
Ri Y
a/law 51’4(/)_ @E.SA/ / / 9"_\2
C(}MPANY COMPANY
RELINQUISHED BY DATE RECEIVED BY DATE :
‘ COOLER NO.: STORAGE LOCATION: TURNAROUND TIME
SIGNATURE SIGNATURE k .
TIME o 1 TIME o O124HOURS LITWEEK -
PRINT NAME | PRINT NAME See Lab Work Order No. (148 HOURS 1 STANDARD
COMPANY _ . COMPANY for Other Contract Requirements O72HOURS * OTHER
White and Yellow Copies to Lab Pink to Project Manager Lah to Return White Copy to Hart Crowser Gold to Sample Cusloc}iun
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oy ! <) 09 ,}’ , e Hart Crowser, Inc.
Samp[e Custody Record 7.:) T AN _ : 1910 Fairview Avenue East
. . Seattle, Washington 98102-3699
Samples Shipped to: HARTCROWSER rhone: 206-324-9530 FAX: 206-328-5581
\ REQUESTED ANALYSIS
o8 __729Y LAB NUMBER - ¥i‘3 2
[VH) . .
PROJECT NAME _}5.] of for/ '4’7(,( /es / Sk Q ‘ée‘l 3 % OBSERVATIONS/COMMENTS/
- 4 = .
HART CROWSER CONTACT __ J 3 L, 4 \A//}q:u c__ SN % g COMPOSITING INSTRUCTIONS
. g 5
_ - S 2 Iy %
SAMPLED BY: WlLL'AM bAMOL\, \a Q ?&{
LAB NO. | SAMPLEID DESCRIPTION DATE TIME MATRIX .
RC-SV=PAlg0Z Glass i
- Janl Solt ><\>< Y
-4 " * Sott ><\ ><.
RELINQUISHED BY DATE RECEIVE ‘?Y DATE SPECIAL SHIPMENT HANDLING OR TOTAL NUMBER OF CONTAINERS
STORAGE REQUIREMENTS: : A s
// [;J(/ Glrfae /51-{--—-~ L;/l?{\/
ATURE ' sé
_W\‘J e wubrhe [TTTIME 44 L AAsY TIME
iNT NAME PN NAME
oot Crovssy~ ‘% A Al o
COMPANY COMPANY /|
RELINQUISHED BY DATE RECEIVED BY DATE ,
COOLER NO.: . STORAGE LOCATION: TURNAROUND TIME
STGNATURE ; SIGNATURE :
TTME [ TME . D24HOUS . OWeRK
PRINT NAME ' PRINT NAME B T S ee Lab Work Order No 7 48 HOURS [J STANDARD
“ComPANY T T TCoMPANY T T for Other Contract Requirements 01 72 HOURS ! OTHER.

White and Yellow Copies to Lab

Pink to Project Manager

Lab to Return White Copy to Hart Crowser

Gold to Sample Custodian
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)72 Or '} } [ 2] Hart Crowser, Inc.
Sample CUStOdy Record [ T 1910 Fairview Avenue East
. N Seattle, Washington 98102-3699
samples Shipped to: N HARTCROWSER rhone: 206-324-9530 FAX: 206-328.-5581
K - ' N REQUESTED ANALYSIS
o8 T3y LAB NUMBER . e 4
G2 /\\1 WG q f | 2 ‘ :
PROJECT NAME Foor e Pons Avarcac/ ~  Docy ;iE- 5 - |E  OBSERVATIONS/COMMENTS/
' HART CROWSER CONTACT _ Do\ & lA.)L«“‘-i Lye Y 39 3 COMPOSITING INSTRUCTIONS
oo 7 e .
ik I |8
SAMPLED BY: » NS B - =
lA)\LL\,Au« D@\'\MQU N & ‘?’_ R
LAB NO. | SAMPLE D DESCRIPTION DATE TIME MATRIX N
HC ~Se-ra L}b . 7 N
- adZ ] Sote_ | XXX S NS
S - Z" (/ ( _N ’ - = A ,I 1/ )/V//,( _<)(: 1«; &e__
s -2 \ \ wll o ENaed
Py \ )(§ T
o 4 / Ok ¢ tin
e ~e-
A / / XX by TW,LK@/C/
oA [ { X X U‘? IR
i XY lajor =
e \ L DMK [
P / ) XX |
s-6 ¥ v IXXAN
RELINQUESHE ,BY/V DATE RECEIVE DATE SPECIAL SHIPMENT HANDLING OR TOTAL NUMBER OF CONTAiNERS
G / 1/ { OT\/ 49 / A {?, STORAGE REQUIREMENTS: RO
YURE 3/ */’1 Gxﬁmg ‘/ - . X
WIS )-mw TlNLE T A TIME o
PRINT NAME PRINT NAME ol
SE v
¥}OMPANC£°M) T C(}M#’ANY if-fb-l | ~
RELINQUISHED BY  [% DY RECEIVED BY DATE : TN e S
m\ Lo - COOLER NO.: STORAGE LOCATION: TURNAROUND TWIE
STGNATJRE B W__
v TIME_ i w1 | D24HOuRs  OITWEEK .
PRINT NAME c M PRIt waMie cee Laﬁwmm O48HOURS ~ [J STANDARD
CCOMBANY TN T OMPANY T for Other Contract Requirements ()72HOURS ' OTHER
While and Yellow Copies to Lab Pink . anager ) . Lab to Return White Copy to Hart Crowser Gold te Sample Custodian w - el -
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Hart Crowser, In

Sample Custody Record .‘::v = (1] 1910 Fairview Avenue Ea
. c. Seattle, Washington 98102-36¢
Samples Shipped to: N HARTCROWSER Phone: 206-324-9530 FAX: 206-328-55¢
P ' N REQUESTED ANALYSIS
joB 1371+ LAB NUMBER e~ 0
~ - G A G S S
PROJECT NAME b0 . #how Apence o/ ™ " 2iey o = OBSERVATIONS/COMMENTS/
HART CROWSER CONTACT St b vig s s s b F fJ}, § COMPOSITING INSTRUCTIONS
I I S '
= T2 s ]
SAMPLED BY: o d 3 2
Witevaa 2B, L P o H
LABNO. | SAMPLEID | DESCRIPTION | DATE TIME | MATRIX
|':~‘ R R F: Ca S - 1 26 l.
PR ’ 7»\2;?‘/7 Suil A /\' / .
ey ] s
- ,\,r‘\' HolDd Tuis 9"'“‘7]”’¢
s Y v
-,A = AN T
Lo ANX N
Y
-1 K 3
it v TA AN
A 17< }< \K ) h Y r) ﬂ
4 KK Lot CCEA ¥ L/?
v L - 7e ~ LN
7 KIX
e B B B ¢ —
o6 | T A {//L\z v
[ PN R N H NV A
" ﬂl: 4” /'l \g )(\ \\3'
5 6 v v |XXIN
RELINQUISHED BY{ DATE RECEIVED BY DATE SPECIAL SHIPMENT HANDUING OR TOTAL NUMBER OF CONTAINERS
i 4 ‘,1 i /, . : 2y 713 7+ | STORAGE REQUIREMENTS: SAMPLE RECEIPT INFORMATION .|
S S L AV S L CUSTODY SEALS: b
' L /Sr: .ATURE I.\;t\h vioay TIME, Sth:JATE}RE Y. ."‘“ i‘ ’; - TIME DYES : ol DNO DN,A :
PRINT NAME R PRINT NAME | ‘) GOOD CONDITION : - : ik
Vagpr Cogeo o2 ISR | FT C¥ES  ONO- o
COMPANY COMPANY -#f I TEMPERATURE :
SHIPMENT METHOD: CIHAND
E RECEIYED BY | DA CJCOURIER CIOVERNIGHT
. Q _ COOLER NO.: STORAGE LOCATION: | TURNAROUND TIME:
| TSIGNATURE ™% vy 'm: “TiiE | [ 24 HOURS 011 WEEK
| “PRINT NAME ‘ See Lab Work Orderie. "1 48 HOURS [ STANDARD
COMPANY ™~ Qs\’j S COMPANY for Other Contract Requirements [172HOURS - OTHER
white and Yelfow Copies to Lab Pmk tu)’ro‘ect Manager - Lab ta Return White Cupy to Hart Crowser Gold to Sample Custodian *
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‘-,[, , Jr e Hart Crowser, Inc.
Sample Custody Record Ly 1910 Fairview Avenue East
) mmc Seattle, Washington 98102-3699
Samples Shipped ta: A ROWSER rhone: 206-324-9530 FAX: 206-328-5581
) ‘ REQUESTED ANALYSIS
08 727 LAB NUMBER - ©
- P [WN)
Ly A S 2 |
PROJECT NAME _/ /‘ f / / Aty = OBSERVATIONS/COMMENTS/
HART CROWSER CONTACT ___—t v L. v il L/ e S COMPOSITING INSTRUCTIONS
&
SAMPLED BY: ' g
' Witk tbasa  §oa M r-.J
LABNO. | SAMPLEID | DESCRIPTION | DATE TIME | MATRIX
We- =W By et b, . SATN AR A
5 i A i \Xr(
: , . ~ SO AN
e Y | i sall *\:}{‘ ><
\J D I;(')/ 17)
Vv
RELINQUISHED BY DATE | RECEIVED BY DATE | SPECIAL SHIPMENT HANDLING OR TOTAL NUMBER OF CONTAINERS
; — | . _.»’.f',t F17 | 4 5 /| STORAGE REQUIREMENTS: SAMPLE RECEIPTINFORMATEON
S i e fel i i ik CUSTODY SEALS: . . - :
ATURE SRS LS SFGNA{URE--(' ] . 4
Lol v L e TME | 4t pdail TIME Oves - DONO
TRINT NAME PR!N?; NAME ] AGOOD CONDITl_UN
N Cray Lo Ay ) 2 OYES DNO
G MPANY COMPANY ! TEMPERATURE
SHIPMENT METHOD: CHAND |
| RECEWEDBY | DATE CICOURIER  ~ ~ CJOVERNIGHT
) COOLER NO.: STORAGE LOCATION: | TURNAROUND TIME:
FRBGNATIRE 7 (7 24 HOURS 011 WEEK
PRINT NAME T PRINT NAME T e Lah Work Order No. 1148 HOURS [ STANDARD
“COMPANY T COMPANY for Other Contract Requirements L1 72 HOURS OTHER

White and Yellow Copies ta Lab

Pink to Project Manager

tabs to Return White Copy tn Hart Crawser

Gold tn Sample Cuetenlian
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STL Seattle

Sample ldentification:

Lab. No. Client 1D Date/Time Sampled Matrix
108706-1 MW-SE-PA 09-13-02* Liquid
108706-2 MW-SW-PA 09-13-02 * Liquid
108706-3 MW-NW-PA : 0s-13-02* Liquid
108706-4 MW-C-PA 09-13-02 * Liquid
108708-5 MW-NE-PA 09-13-02 * Liquid

* - Sampling time not specified for this sample

STL Seattle is a part of Severn Trent Laboratories, Inc.

; ’ L n
This report is issued solely for the use of the person or company to whom it is addressed. Any use, copying or -

disclosure other than by the intended recipient is unauthorized. If you have received this report in errar, please
notify the sender immediately at 253-922-2310 and destroy this report immediately.

POPA 087027



STL Seattle

Client Name
Project Name
Date Received

ESN Northwest, inc.

Port of Angeles
09-18-02

General Chemistry Parameters

|

mg/L I 245

|

Client Sample ID MW-SE-PA
LabID 108706-01 ‘
‘ I Date ’
Parameter Method Analyzed Units Result ‘ PQL
Total Suspended Solids ' EPA 160.2 I 09-19-02 ! mg/L l 59 i 5
Client Sampie 1D MW-SW-PA
Lab iD 108706-02
| | anaiyzed | s | |
Parameter Method Analyzed Units Result PQL
Total Suspended Solids } EPA 160.2 ‘ 09-19-02 l mg/L { 1,100 I 20
Client Sample ID MW-NW-PA
Lab ID 108706-03
Date l
Parameter Method Analyzed Units Result PQL
Total Suspended Solids ‘ EPA 160.2 l 09-19-02 l mg/L l 103 J 10
Client Sample ID MW-C-PA
Lab ID 108706-04
’ 1 Date ' ‘
Parameter Method Analyzed |- Units . Result PQL
Total Suspended Solids t EPA 160.2 i 09-19-02 l mg/L , 187 1 10
Client Sample ID MW-NE-PA
Lab ID 108706-05
Date , l
Parameter Method Analyzed Units Result ' PQL
Total Suspended Solids EPA 160.2 09-18-02 10

STL Seattle is a part of Severn Trent Laboratories, Inc.

POPA 087028
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Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

Dilution Factor

Analyte
Barium
Cadmium
Chromium
Lead
Selenium
Silver

STL Seattle

ESN Northwest, inc.
MW-SE-PA
108706-01
9/18/02
9/19/02
9/19/02
1

Metals by ICP - USEPA Method 6010

Result
{mg/L) PQL Fiags
0.0227 0.005
ND 0.005
ND 0.01
ND 0.01
ND 0.05

ND 0.01

POPA 087029



STL Seattle
Client Name ESN Northwest, Inc.
Client ID: MW-SE-PA
Lab ID: 108706-01
Date Received: 9/18/02
Date Prepared: 9/19/02
Date Analyzed: 9/20/02
Dilution Factor 5

Metals by ICP-MS - USEPA Method 6020

Result

Analyte - (mg/L) PQL Flags
Arsenic 0.0104 0.0025

POPA 087030



STL Seattle
Client Name ESN Northwest, inc.
Client ID: MW-SE-PA
Lab ID: ‘ - 108706-01
Date Received: 9/18/02
Date Prepared: 9/23/02
Date Analyzed: 9/23/02
Dilution Factor A 1

Mercury by CVAA - USEPA Method 7470

Result |
Analyte . (mg/L) PQL Flags
Mercury ND 0.0002

POPA 087031
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Client Name

Client I1D:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

Dilution Factor

Analyte
Barium
Cadmium
Chromium
Lead
Selenium
Siiver

STL Seattle

ESN Northwest, Inc.

MW-SW-PA
108706-02
9/18/02
9/19/02
9/19/02
1

Metals by ICP - USEPA Method 6010

Resuit
(mgiL) PQL
0.0274 0.005
ND 0.005
0.0226 0.01
ND 0.01
ND 0.05
ND 0.01

Flags

POPA 087032



Client Name

Client |D:
Lab ID:

Date Received:

Date Prepared:
Date Analyzed:
Dilution Factor

Analyte
Arsenic

STL Seattle

ESN Northwest, inc.
MW-SW-PA
108706-02
9/18/02
9/19/02
- 9/20/02
5

Metals by ICP-MS - USEPA Method 6020

Result
(mg/L)
0.0312

PQL
0.0025

~ Flags

)

POPA 087033



STL Seattle
Client Name ESN Northwest, Inc.
Client ID: MW-SW-PA
Lab ID: 108706-02

Date Received: 9/18/02
Date Prepared: 9/23/02
Date Analyzed: 9/23/02
Dilution Factor . 1

Mercury by CVAA - USEPA Method 7470

‘ Result ' ;
Analyte . (rmg/L) PQL Flags
Mercury 0.000263 0.0002

POPA 087034



Analyte
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Client Name
Client ID:
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
Dilution Factor

STL Seattle

ESN Northwest, Inc.
MW-NW-PA
108706-03
9/18/02
9/19/02
9/19/02
1

Metals by ICP - USEPA Method 6010

Resuit
{mg/L) PQL Flags
0.0115 0.005
ND 0.005
ND 0.01
ND 0.01
ND 0.05
ND 0.01
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STL Seattle
Client Name ESN Northwest, Inc.
Ciient ID: MW-NW-PA
Lab ID: 108706-03
Date Received: 9/18/02
Date Prepared: 9/19/02
Date Analyzed: 9/20/02
Dilution Factor 5

Metals by ICP-MS - USEPA Method 6020

Resuit
Analyte - {mg/L) PQL Flags
Arsenic ND 0.0025

POPA 087036



STL Seattle
Client Name ESN Northwest, Inc.
Client ID: , MW-NW-PA
Lab ID; 108706-03

Date Received: : 9/18/02
Date Prepared: 9/23/02
Date Analyzed: 9/23/02
Dilution Factor _ 1

Mercury by CVAA - USEPA Method 7470

Result
Analyte - (mg/L) PQL Flags
Mercury ND ©0.0002

N
O

J
C
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Anatyte
Barium
Cadmium
Chromium
Lead
Selenium
Silver

Client Name
Client 1D
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
Dilution Factor

STL Seattle

ESN Northwest, inc.
MW-C-PA
108706-04

9/18/02

9/19/02

9/19/02
1

Metals by ICP - USEPA Method 6010

Result
(mg/L) PQL Flags
0.0136 0.005
ND 0.005
ND . 0.01
ND 0.01
ND . 0.05
ND 0.01
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STL Seattie
Client Name . ESN Northwest, Inc.
Client ID: MW-C-PA
Lab ID: 108706-04
Date Received: 9/18/02
Date Prepared: 9/19/Q2
Date Analyzed: 9/20/02
Dilution Factor 5

Metals by ICP-MS - USEPA Method 6020

Resuit
Analyte ) (mg/L) PQL Flags
Arsenic 0.00991 0.0025

POPA 087039
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Analyte
Mercury

Client Name
Client ID:
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
Dilution Factor

STL Seattle

ESN Northwest, inc.
MW-C-PA
108706-04

9/18/02

9/23/02

9/23/02
1

Mercury by CVAA - USEPA Method 7470
Result

(mg/L) PQL
ND 0.0002

Flags

15
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Analyte
Barium
Cadmium
Chromium
Lead
Selenium
Silver

STL Seattle
Client Name ESN Northwest, Inc.
Client ID: MW-NE-PA
Lab ID: : 108706-05
Date Received: 9/18/02
Date Prepared: 9/19/02
Date Analyzed: 9/19/02
Dilution Factor 1

Metals by ICP - USEPA Method 6010

Result
(mg/L) PQL Flags
0.0212 0.005
ND 0.005
0.0106 0.01
ND 0.01
ND 0.05
ND 0.01
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STL Seattle
Client Name ESN Northwest, Inc.
Client 1D: MW-NE-PA
Lab iD: 108706-05
Date Received: 9/18/02
Date Prepared: 9/19/02
Date Analyzed: 9/20/02
. Dilution Factor 5

Metals by ICP-MS - USEPA Method 6020

Result ,
Analyte ) {mg/L) PQL Flags
Arsenic ND 0.0025

POPA 087042



STL Seattle

Client Name ESN Northwest, Inc.
Client ID: MW-NE-PA
Lab ID: 108706-05
Date Received: : 9/18/02
Date Prepared: 9/23/02
Date Analyzed: 9/23/02

Dilution Factor 1
Mercury by CVAA - USEPA Method 7470
Result

Analyte . (mg/L) PQL - Flags
Mercury ND » 0.0002 '

i- v
=)
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STL Seattie

QUALITY CONTROL REPORT
Client Sample 1D: MW-NW-PA
Lab ID: 108706-03
QC Batch Number: 1114-50

Method Blank

Parameter Resutt (mg/L) PQL
Total Suspended Solids ND 2
Duplicate
Sample Result Duplicate Result
Parameter {mg/L) {mg/L) RPD (%) Flag
Total Suspended Solids 103 103 0.0

STL Seattle is a part of Severn Trent Laboratories, inc.
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STL Seattle

Lab ID: Method Blank - TP835
Date Received: -
Date Prepared: 9/19/02
Date Analyzed: 9/19/02
Dilution Factor ' 1

Metals by ICP - USEPA Method 6010

Result

Analyte (mg/L) PQL Flags
Barium . ND 0.005 )

Cadmium ND 0.005

Chromium ND 0.01

Lead ‘ ND 0.01

Selenium ND 0.05

Silver ND 0.01

POPA 087045



Client Sample 1D:

Lab ID:
‘Date Prepared:
Date Analyzed:
QC Batch ID:

Parameter Name
Barium

Cadmium
Chromium

Lead

Selenium

Silver

STL Seattle

Matrix Spike Report

SW-1
108690-01
9/19/02
9/19/02
TPS35

Metals by ICP - USEPA Method 6010

Sample
Result
{mal/l)
0.073

0
0.022

Spike
Amount
(mgilL)
4
0.1
0.4

MS
Result
(mg/L)

3.66-
0.0921
0.416
0.928
3.9
0.588

Ms

% Rec.

90
92
98
93
98
98

Flag

(¥}
—
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STL Seattle

Duplicate Report

Client Sample ID: ' SW-1
Lab 1D: , 108690-01
Date Prepared: 9/19/02
Date Analyzed: 9/19/02
QC Batch ID: TP935

Metals by ICP - USEPA Method 6010

‘Sample Duplicate

Result Result RPD
Parameter Name (mglL) {mglL) % Flag
‘Barium . 0.073 . 0.072 1.4
Cadmium 0 0 NC
Chromium 0.022 0.022 0.0
Lead 0 0 NC
Selenium 0 0 NC

Silver 0 0 NC

[8)

]
s
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Lab ID:

Date Received:

Date Prepared:

Date Analyzed:

Dilution Factor

Analyte
Arsenic

STL Seattle

Method Blank - TP835

9/19/02
9/20/02
1

Metals by ICP-MS - USEPA Method 6020

ND

Result
(mg/L)

PQL
0.0005

Flags

POPA 087048



S‘TL Seattle

Matrix Spike Report

Client Sample 1D: SW-1
Lab ID: 108690-01
Date Prepared: v 9/19/02
Date Analyzed: 9/20/02
QC Batch ID: TP935

Metals by ICP-MS - USEPA Method 6020

Sample Spike MS

Result Amount Result MS
Parameter Name {mg/L) {mg/L) {mg/L) % Rec.
Arsenic . 0.0064 4 3.87 97

Flag

POPA 087049



STL Seattle

Duplicate Report

Client Sample ID: . SW-1
Lab ID: 108690-01
Date Prepared: 9/19/02
Date Analyzed: 9/20/02
QC Batch ID: TP935

Metals by ICP-MS - USEPA Method 6020

Sample Duplicate

Result Result RPD
Parameter Name (mg/L) (mg/L) % Flag
Arsenic : 0.0064 0.0068 -6.1

20
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STL Seattle
Lab ID: ‘ Method Blank - ZT1117

Date Received: -

Date Prepared: ' 9/23/02

Date Analyzed: 9/23/02

Dilution Factor 1

Mercury by CVAA - USEPA Method 7470
Result

Analyte . (mg/L) PQL Flags
Mercury _ ND 0.0002

€

FONY
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Lab ID:

Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Mercury

STL Seattle

Blank Spike/Blank Spike Duplicate Report

ZT1117
9/23/02
9/23/02
ZT1117

Mercury by CVAA - USEPA Method 7470

Blank Spike BS BSD

Result Amount Result BS Result BSD

(mg/L) (mg/L) (mg/L) % Rec. (mg/L) 9% Rec. RPD
0 0.002 0.00188 93.8 0.00188 94.2 0.43

Flag

MY~y
[V

i
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STL Seattle

Matrix Spike Report

Client Sample 1D: MW-SE-PA
Lab iD: 108706-01
Date Prepared: 9/23/02
Date Analyzed: 9/23/02
ZT1117

QC Batch ID:
Mercury by CVAA - USEPA Method 7470

Sample Spike MS

Result Amount Result MS

Parameter Name

Mercury o 0.002 0.00161 81

(mg/L) (mg/L) (mgil) % Rec.

Flag

O]
e}
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STL Seattle

Duplicate Report

Client Sample ID: , MW-SE-PA
Lab ID: 108706-01
Date Prepared: 9/23/02
Date Analyzed: 9/23/02
QC Batch ID: ZT1117

Mercury by CVAA - USEPA Method 7470

Sample Duplicate

Resuit Result = RPD
Parameter Name (mg/L) (mag/L) %
Mercury . ) 0 0 NC

Flag

POPA 087054
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Environmental

Services Network

September 26, 2002

Julie Wukelic
Hart Crowser, Inc.
1910 Fairview Avenue East

Seattle, WA 98102-3699

Dear Ms. Wukelic:

Please find enclosed the analytical data report for the Port Angeles Project in
Washington. Soil samples were analyzed for Metals by EPA Method 7000 Series on
September 20, 2002. ‘

The results of these analyses are summarized in the attached tables. All soil>va.1ues

- are reported on a dry weight basis. Applicable detection limits and QA/QC data are

included. An invoice for this work has been sent to your accounting department.

ESN Northwest appreciates the opportunity to have prdvided analytical services to
Hart Crowser for this project. If you have any further questions about the data report,
please give me a call. It was a pleasure working with you, and we are looking forward to
the next opportunity to work together. .

Sincerely,
DT ek B i

Michael A. Korosec
President

677 Woodland Square Lp. SE, Suite D = Lacey, Washington 98503 = 360.459.4670 = FAX 360.459.3432

Web Site: wnn ESN-US.A.com E-Mail: esman@aol-com

POPA 087055
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ESN NORTHWEST CHEMISTRY LABORATORY

PORT OF PORT ANGELES PROJECT
Port Angeles, Washington

Hart Crowser, Inc.

Client Project #7794

Heavy Metals in Soil by EPA-7000 Series

Lead (Pb) Cadmium (Cd) Chromium (Cr) Arsenic (As) Silver (Ag) - Barium (Ba) Selenium (Se) Mercury (Hg)

Sample Date EPA 7420 EPA 7130 EPA 7190 EPA 7061 . EPA 7760 EPA 7080 EPA 7741 EPA 7471
Number Analyzed (mg/kg) (me/kg) (mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/ke) (mg/kg)
Method Blank 9/20/02 nd nd nd nd nd nd nd nd
HC-SE-PA-S-1 9/20/02 55 ‘nd 30 ‘nd nd nd nd ) nd
HC-SE-PA-S-2 9/20/02 nd A nd 10 nd nd nd nd nd
HC-SE-PA-S4 9/20/02 nd ' nd 5 nd nd nd nd ’ nd
HC-NE-PA-S-3 9/20/02 nd nd 10 nd nd nd nd nd
HC-NE-PA-S-5 9/20/02 nd nd 8 nd nd nd nd nd
HC-C-PA-S-2 9/20/02 nd nd nd nd nd nd nd nd
HC-C-PA-5-6 9/20/02 nd nd 5 nd nd nd nd nd
HC-NW-PA-S-3 9/20/02 nd nd 5 nd nd nd nd nd
HC-NW-PA-S-6 5/20/02 nd nd 6 nd nd nd nd nd
HC-NW-PA-S6Dup  9/20/02 nd nd 5 nd nd nd nd nd
HC-SW-PA-S-2 9/20/02 nd nd 6 nd nd - nd nd nd
HC-SW-PA-S4 9/20/02 nd nd 5 nd nd nd ) nd nd
Method Detection Limits 5 1 5 5 20 20 50 0.5

"nd" Indicales not detected at listed detection limits.

ANALYSES PERFORMED BY: Dean Phillips



ESN NORTHWEST CHEMISTRY LABORATORY

PORT OF PORT ANGELES PROJECT
Port Angeles, Washington

Hart Crowser, Inc.

Client Project #7794

QA/QC Data - Total Metals EPA-7000 Series Analyses

Sample Number: HC-NW-PA-S-6

Matnx Spike Matrix Spike Duplicate RPD
Spiked Measured Spike Spiked Measured Spike
Conc. Conc. Recovery Conc, Conc. Recovery
(mgkg) __(mg/kg) (%) (mg/ke) (mg/kg) (%) (%)
Lead 125 115 92 125 120 96 4.26
Cadmium 12.5 12.5 100 12.5 12.2 98 243
Chromium 125 120 96 125 120 96 0.00
Arsenic 125 121 97 125 121 97 0.00
Laboratory Control Sample
Spiked Measured Spike
Conc. Conc. Recovery
(mg/kg) (mg/kg) (%)
Lead 125 124 99
Cadmium 12.5 12.7 102
Chromium 125 132 106
Arsenic 125 115 92

ACCEPTABLE RECOVERY LIMITS FOR MATRIX SPIKES: 65%-135%

ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY: Dean Phillips

POPA 087057
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Delivering smarter solutions

December 6, 2002

Washington State Department of Transportation
c/o Mr. Tony Allen, P.E.

Material Laboratory

P.O. Box 47365

Olympia, Washington 98504

Re:  Supplemental Environmental Investigation Results

Port of Port Angeles Graving Yard
Agreement No. Y-7672, Task 4
7794

Dear Mr. Allen:
This letter report presents the results of our supplemental environmental investigation at the

subject property located in Port Angeles, Washington (Figure 1). This letter is an addendum
to our earlier letter report presenting our environmental investigation results dated October

25, 2002. Please refer to that report for information concerning the project background and -

subsurface conditions (not repeated herein). This report presents additional supplemental
environmental data generated from soil samples collected from the geotechnical borings
conducted and reported previously in our draft geotechnical report dated November 18,
2002. Soil boring locations from our various studies are shown on Figure 2. We have
modified the existing geotechnical boring logs to indicate the environmental data as
presented in Appendix A, and laboratory reports are included in Appendix B.

The purpose of this supplemental investigation was to assess the soil quality in the upper 10
feet for potential environmental impacts.

SUPPLEMENTAL ENVIRONMENTAL FINDINGS

Based on your request, we selected and chemically analyzed nine soil samples from our
seven geotechnical borings (HC-1 through HC-7) advanced on the subject property. One or
two soil samples from each boring were selected for chemical analysis.

1210 Fairview Avenue East
Seattle, Washington 98102-369¢
Fax 206.328.5581

Tel 206,324.9530

Anchorage

Boston

Denver

Edmonds

Eureka

Jersey City

Juneau

Long Beach

Poriland

Seattfe

POPA 087060



Washington State Department of Transportation 7794
December 6, 2002 Page 2

Approximate boring locations are shown on Figure 2. Groundwater was generally

encountered at a depth of approximately 4.5 to 12.5 feet at the time of drilling, as shownon

the boring logs in Appendix A.
Field Screening

The near-surface soil samples from these borings were field screened using a portable
photo-ionization detector (PID). The PID readings were generally non-detect in these
samples except for low level organic vapors as indicated by the PID readings as displayed
on the boring logs in Appendix A. These readings were detected in several near-surface soil
samples.

Laboratory Analysis

Based on field observations and sampling depths, nine soil samples were selected for
chemical analysis. Select samples were submitted to the Environmental Services Network
(ESN) Northwest laboratory (Redmond, Washington), for the following tests, as appropriate:

m Diesel and oilrange hydrocarbons by Ecology Method NWTPH-D extended;
m RCRA metals {As, Cd, Cr, Ag, Pb, Hg, Ba, Se); and

m Semivolatile Organic Compounds by EPA Method 8270.

Analytical Results

The chemical results for the samples analyzed did not indicate any significant contamination
_in the soil on the subject property (Table 1). Concentrations of 73 and 54 mg/kg of
petroleum hydrocarbons in the diesel-range were detected in the soil samples S-1 and 5-2
from HC-3 at depths of 3 to 4 and 8 to 9 feet. Sample S-1 from HC-4 had a heavy oil
concentration of 640 mg/kg. Those samples with detected concentration of petroleum
- hydrocarbons are well below the MTCA Method A cleanup level of 2,000 mg/kg and
appear to represent a limited depth range of petroleum-impacted soils at the site.The other
soil samples analyzed were non-detect for petroleum hydrocarbons (NWTPH-D extended).

All samples analyzed were non-detect for semivolatile organic compounds (EPA Method
8270) and most of the metals. Low concentrations of chromium were detected in soil
sample S-1 collected and analyzed from HC-3, sample 5-2 from HC-6, and sample S-1 from

POPA 087061
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HC-7. These total chromium concentrations are below the Puget Sound background level of
48 mg/kg.

The soil samples analyzed also were non-detect for lead except for soil samples S-1 and S-3
from HC-4, which had concentrations of 140 and 29 mg/kg lead, respectively. The detected
concentrations of lead were below the MTCA Method A unrestricted cleanup levels and
slightly above the Puget Sound background level.

Conclusions

These chemical results confirm our earlier conclusion that there does not appear to be
widespread soil contamination on the subject property. However, as indicated in our earfier
report, there is still a possibility of hot spot contamination on the subject property in areas
as yet unexplored. These supplemental data from other areas of the site tend to indicate the
~ presence of adverse widespread contamination at the site is unlikely.

Recommendations

As indicated in our earlier report, we still think it prudent to develop a construction
contingency plan to be used during future excavations at the property. The contingency
plan would layout common-sense criteria for recognizing USTs, suspect soils, or wood
debris based on appearance, odor, etc., and would identify chain of command links for
notification during construction. '

‘Based on the data results from the soil samples analyzed, the soils with detectable
concentrations below MTCA cleanup levels are not required to be disposed of at a licensed
solid waste landfill. These soils, therefore, could be reused on-site. However, based on the
noted petroleum odor from these areas, we recommend that these soils be reused under
asphalt pavement and not reused where there would be contact with the groundwater.

LIMITATIONS

Work for this project was performed, and this letter report prepared, in accordance with
generally accepted professional practices for the nature and conditions of the work
completed in the same or similar localities, at the time the work was performed. It is
intended for the exclusive use of Washington State Department of Transportation, for .
specific application to the subject property. This report is not meant to represent a legal
opinion. No other warranty, express or implied, is made.

POPA 087062
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All MTCA cleanup levels included in this report are provided for comparison purposes only
and are based on our understanding of cleanup levels required by Ecology for similar
projects. They do not represent MTCA interpretations. By using them for comparison
purposes, we are not implying that remedial actions at this site are required under MTCA.
Specific MTCA interpretations may involve separate calculations and determinations upon
which a range of cleanup standards may be established by Ecology.

Any questions regarding our work and this letter report, the presentation of the information
and the interpretation of the data are welcome and should be referred to the undersigned.

We trust that this report meets your needs.

Sincerely,
~ HART CROWSER, INC. ,‘/&U\
JuLiE K. W. WUKELIC BARRY S. CHEN, P.E. |
Principal Principal
. jkw@hartcrowser.com " bsc@hartcrowser.com
Attachments:

Table 1 - Analytical Results for Soil Samples

Figure 1 - Vicinity Map

Figure 2 - Site and Exploration Plan

Appendix A - Supplemental Boring Logs

Appendix B - Laboratory Report ‘
Environmental Services Network Northwest

F:A\Docs\Jobs\7794\Add.Env.i nvest Rsits.doc
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Table 1 - Analytical Results for Soil Samples

Sample ID: MTCA
Sample Interval
PID Reading
Method A Puget Sound
Sample Depth in Feet Unrestricted  Background
NWTPH-Dx in mg/kg
Kerosene/Jet fuel 2000 -
Diesel/Fuel oil 2000 -
‘Heavy oil 2000 -

Semivolatiles in ug/kg (EPA Method 8270)
No constituents detected

Metals in mg/kg

Arsenic 20 7
Cadmium 2 1
Chromium (c) 19(a)/2000(b}) 48
Silver - -
Lead 250 24
Mercury 2.0 0.07
Selenium - -
Barium - -

20U
20UV
50 U

5U
-1U
5U
20U
5U
05U
50 U
20U

20U
20U
50 U

na

na
na
na
na
na
na
na
na

20U
73
50 U

5U
1u

20U

5U "

05U
50 U
20U

20U
54
50 U

na

na
na
‘'na
na
na
na
na
na

20U
20U
640

5U
1U
5U
20U
140
05U
50 U
20U

20U 20U 20U 20U
20U 20U 20U 20U
50 U 50 U 50U 50 U
na

5U na 5U 5U

1U na 1U 1U

5U na 7 7
20U na 20U 20U
29 na 5U 5U
05U na 05U 05U
50 U na 50 U 50 U
20U na 20U ] 20U

U = Not detected at indicated detection limit.
(a) Based on hexavalent chromium
(b} Based on trivalent chromium

{c) Hexavalent chromium is not available. Total chromium results do not exceed Puget Sound background of 48 mg/keg.

na = sample not analyzed for specific analyte
- = not criteria specified for specific analyte
Blank indicate analyte not detected in specific sample.

Hart Crowser
7794/PortAngelesData120402recent - Soil Results
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Site and Exploration Plan
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HC Standards\Standard Report Figures\A-1's\A-1 Standard

Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing uniess
presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency

Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. Soil densnty/consnstency in test
pits is estimated based on visual observation and is presented parenthetically on the test pit logs.

SAND or GRAVEL Standard SILT or CLAY Standard Approximate
Density Penetration Consistency Penetration Shear Strength
Resistance (N) Resistanca(N) in TSF
in Blows/Foot in Blows/Foat
Very loose ¢ - 4 Very soft 0D - 2 <0.125
Loose 4 - 10 Soft 2 - 4 0.125 - 0.25
Medium dense 10 - 30 Medium stiff 4 - 8 025 - 05
Dense 30 - 50 Stiff A 8 - 15 05 - 10
Very dense >50 Very stiff ) 15 - 30 10 - 20
Hard >30 >2.0
Moisture Minor Constituents Estimated Percentage
Dry Little perceptible moisture Not identified in description 0-5
Damp Some perceptible moisture, probably below optimum || Slightly (clayey, silty, etc.) 5-12
Moist Probab!y near optimum moisture content Clayey, silty, sandy, gravelly 12-30
Wet Much perceptible moisture, probably above optimum || Very (clayey, silty, etc.) 30- 50
Legends
Sampling Test Symbols Test Symbols
Boring Samples Test Pit Samples GS  Grain Size Classification
Solit § ' : 2 Grab (Jar) CN Consolidation
~ pit Spoon - UU  Unconsolidated Undrained Triaxial
Shelby Tube ] Bag CU  Consolidated Undrained Triaxial
[H[l Cuttings Shelby Tube CD Consolidated Drained Triaxial
lII Core Run QU Unconfined Compression
% No§ e R DS Direct Shear
m
) T°b ap pe de:m’e; K Permeability
ube Pushed, Not Driven PP Pocket Penetrometer
Approximate Compressive Strength in TSF
P TV Torvane
Groundwater Observation Wells Approximate Shear Strength in TSF
Monument CBR California Bearing Ratio
Surface Seal MD  Moisture Density Relationship
Riser Pipe AL Atterberg Limits |
Bentonite p—su] Water Content in Percent
"+ - Groundwater Level on Date or L~ Liquid Limit
AATD at Time of Drilling (ATD) I L= Natural
: Plastic Limit
Well Screen PID  Photoionization Detector Reading
L Sand Pack CA  Chemical Analysis '
j Native Material DT In Situ Density Test

Groundwater Seepage (Test Pits)

re

[ 7]
7794 12/02
Figure A-1
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BORING LOG 7794BL2ER.GPJ HC CORP‘GDT 12/502

Boring Log H-1-02

Northing (ft): 423863.51
Easting (ft): 998553.41

Soil Descriptions
Approximate Ground Surface Elevation in Feet: 11.8

Medium dense, moist, gray, slightly silty,
slightly gravelly, fine to medium SAND.

/]

Loose to medium dense, wet, gray, very
gravelly SAND.

Becomes slightly gravelly.

Becomes silty and gravelly,

Medium dense, wet, gray, silty, fine SAND
with shell fragments.

Very soft, wet, gray, slightly ciayey, sandy
SILT with shell fragments.

"~ _Wood debris in sample.

Medium dense, wet, gray, sllty, fine SAND
with shell fragments and wood.

™~ Rough drilling from a depth of 66.5 to 68
\__feet.

\

[\ Hard, wet, gray SILT with scattered organic /

'« matenal

Hard wet gray, shghtly sandy, very clayey
SILT with scattered organic material.

™~ Becomes non-sandy.

™~ Silty, fine SAND at tip of sampler.
™~ Becomes sandy.

. Bottom of Boring at 90.0 Feet.
Completed 10/30/02.

Depth
in Feet
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1. Refer to Flgure A-1 for explanation of descriptions and symbols.
2. Soll descriptions and stratum fines are interpretive and actual changes

may be gradual.

3. Groundwater level, if indicated, is at ime of drilling (ATD) or for date

specified. Level may vary with time,

STANDARD PENETRATION
RESISTANCE

A Blows per Foot
1 2 5 10 20 50 100

Sample

LAB
TESTS
& (PID)

—

S-1
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e
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pd
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o Water Content in Percent
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HARTCROWSER

7794
Figure A-2
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Boring Log H-2-02

Northing (ft): 423531.11
Easting (ft): 998308.07

Soil Descriptions

Approximate Ground Surface Elevation in Feet: 12.9

Medium dense, moist, gray, slightly siity,
slightly graveliy, fine {o medium SAND.

Medium dense, wet, gray, slightly silty, very
gravelly SAND.

Very dense, wet, gray, gravelly SAND,

GRAVEL.

Loose to medium dense, wet, gray, siity,
fine SAND, with shell fragments.

Very dense, wet, gray, gravelly, silty, fine
SAND. ) .

BORING LOG 7794BL2ER.GPJ HC_CORP.GDT 12/5/02

Hard, moist, gray, slightly sandy, clayey
SILT.

™~ Interbedded layer of very dense, wet, dark

gray, silty, fine to medium SAND. :

™~ Interbedded layer of very dense, wet, dark

gray, slightly silty, gravelly SAND.

"~ Interbedded layers of organic material.

- _Interbedded layers of silty, fine SAND.

Bottom of Boring at 80.0 Feet.
Completed 10/30/02.

Depth
in Feet

- )] o
o .

-
(&,

T I T T T Tt 1T T1Ti¥YT1 11

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes

may be gradual.

3. Groundwater leve!, if indicated, is at ime of drilling (ATD) or for date

specified. Level may vary with time.

s12

Sample

S-1

§-2

S4

S-7

S-10

S-11

S-13 A

S-14

S$-15

S-16

X N XK N KN K X XN XN X K X X

XX

T

STANDARD PENETRATION
RESISTANCE

A Blows per Foat
1 2 5 10 20 50 100

LAB
TESTS
& (PID)

TITT1
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71T
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N
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s
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LR AL

LIS
-

LIRS

LR IR
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-(<t) CA

-(<1) GS
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-GS

1 2 5 10 2 50 100
® Water Content in Parcent
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HARTCROWSER
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Figure A-3
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BORING LOG 7794BL2ER.GPJ HC CORP.GDT 12/502

Boring Log H-3-02
Northing (ft): 422897.63
gasting (ft): 998401.54

Soil Descriptions
Approximate Ground Surface Elevation in Feet: 9.7

4 inches of Asphalt over damp, gray, silty,
—~_finetomedium SAND. ___ _ ___ _ _ _ 4

Very stiff, moist to wet, gray, very silty, fine
SAND with trace gravels and wood debris.

\\ Water added at a depth of 5 feet.

Medium dense, wet, gray, silty, very sandy
. _GRAVEL with scattered root fragments.  _

Very dense, wet, gray, slightly silty, very

sandy GRAVEL. .
™~ 6 inches of heave at S-4. Mud added to
hole.

12 inches of heave at S-3.

A

Dense, wet, gray, very silty, fine SAND.

[~

‘Hard, moist, gray, sandy SILT with
scattered shell fragrents.

Scattered gravels at a depth of 34 fest.

N

"~ Becomes slightly sandy.

™~ Becomes sandy.

L _Scattered gravels at a depth of 31 feet. P

Bottorn of Boring at 60.5 Feet.
Completed 10/28/02.

Depth
in Feet
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1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actuai changes

may be gradual.

3. Groundwater level, if indicated, is at time of drilling (ATD) or for date

specified. Level may vary with time.

STANDARD PENETRATION LAB
RESISTANCE TESTS
Sample A Blows per Foot & (PID)
1.2 5 10 20 50 100
s1 X F 14 -(5.7) CA
s2 X . - (<1) CA
se X F N - (<1)
s<4 X E . ) - (<1)
s5 X E > -GS
" /
-
se X | .
s7 X jo AL
58 X E . -GS
so N F
*S10 jemd [ 5073
su X F .
s12 b [ sor2*
$13 = 410058
1T 2 5 10 20 60 100
e Water Content in Percent
e
[ 7 |
HARTCROWSER
7794 10/02

Figure A-4
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| Boring Log H-4-02
Northing (ft): 423342.8 .
Easting (ft): 998932.95 g’ggfidsD_&IT\I%EENETRATION UégTs
-~ T
Soil Descriptions i,?ﬁ‘;‘; Sample B Foo & (PID)
X L , m) 4 Blows per Fool .
Approximate Ground Surface Elevation in Feet: 15.2 o 42 s 10 20 5 100
Damp, brown, siightly gravelly, sandy SILT » N
over medium dense, damp, dark gray, - -
| __gravely, silty SAND with shell fragments. ___| [ st E #° (<) CA
SILT with organic material. T5 -
.| » s2 X 4
+ 10 _ N N
Y} [
Very dense, wet, dark gray, silty, very - ATD s3 XK . \x -(<1) CA
sandy GRAVEL with scattered wood L15 o
| fragments. - - L~
Loose, wet, dark gray, very sity, fine - S4 Z B n/ S - (<1)
SAND. a0 - N
- _Brief gravelly dril actionat 18 feet. _ _ _ . — | - N
Dense to medium dense, wet, gray, very » S5 Z L ,\\ LGS
silty, fine SAND with shell fragments. Los =~ A
“:30 N /
: s7 Xt £
_______________________ - : 35 = //
Medium stiff, wet, gray, slightly clayey, very N [ | |y
sandy SILT with shell fragments and trace n S8 Z - }%1 .
l organic material. 440 u
C C \
- se X | X .
':45 - P a
' - s10 (X AE\/ o _Gs
™~ Becomes very soft and sandy. L50 <
- AN
n n ™
I ™~ Becomes medium stiff. Fss st B r kil i
™~ TDanss, wef, gray, very sify, fiie SANDwith — | [ 11k ™
shell fragments and trace gravels. - §-12 Z n \y\
l .60 -
|~ " Hard, moist, gray, sandy SILT withshell” | L y - L
. fragments, = s13 X F to AL
8 +65
8 C o
l é N ' s X "
& T
4] C N &{Y
g, - s15 B+ . 506 AL
f ______________________ —:75
& Very dense, moist, gray, very silty, fine C N
ﬁ_\ SAND. - s16 K f » 450/5"
S Bottom of Boring at 78.4 Feet. 180 N
' 3| Completed 10/31/02. - -
™~ e -
v — -
s 18 N
(Y]
l g - -
7] ‘.: -
% 1 2 5§ 10 2 5 100
® Water Content in Percent
' [ -4
AN
| 1. Refer to Figure A~1 for explanation of descriptions and symbals.
2. Soil descriptions and stratum lines are interpretive and actual changes 7794 10/02
may be graduatl. Ei A
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date igure A-5
' specified. Level may vary with time. .
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BORING LOG 7794BL2ER.GPJ HC_CORP.GDT 12/502

Monitoring Well Log H-5-02

Northing (ft): 423471.57

Easting (ft): 998516.39 gEg%%ﬁ%EENETRATION LAB
. e Depth TESTS
Sail Descriptions o in :‘;‘e, Sample B . & (PID)
Approximate Ground Surface Elevation in Feet: 12.8 : '0":26 per gﬂt 0 2 % 10
. - -0 —
Moist, gray, slightly silty, very sandy N B o o N
GRAVEL with organic material (wood). | F st M . 1 =1
CN_ELL) ST ks C
Medium dense, maist to wet, gray, slightly T : s2 - L 1) CA
silty, very gravelly, fine to medium SAND. C ﬁ X N ° s 1)
~ T “Medium dense, wet, gray, very gravelly | | 7 KRE r
SAND. T10 a5 11 s X F v 01\ - (<1) GS
T 5 84 X [ » 3 - (<1)
Medium dense, wet, gray, silty, fine SAND N 15 [
with shell fragments. 20 111 ss Z N 7‘ _<1) GS
+ 25 S6 Z - - f <
T30 il 2 I}k \ s
135 11 ss % b "‘ 5
—540 -:Z - S8 Z - 41°
T® |[H] so X / ».
-:50 ‘ :_:’ S-11 X - K .
Very dense, wet, dark gray, Silty, very o B o N
sandy, fine GRAVEL with shell fragments. 155 Hl saz <l [ - 5,
" H - /
Hard, wet, gray, slighlly clayey, sandy to Leo H. - /|
very sandy SILT. L Bl s X OE o | ¥
185 z s X F . ‘\ ~GS
T7o. % s1s X F v
L5 % u
- s-18 N L AL
™~ Becomes moist and non-sandy. _ % X C N
+80 Z u
"~ Becomes sandy with scattered organic L s17 X F r 1
material, /1 -
Botiom of Boring at 81.5 Feet. L [
_ Completed 10/28/02. 85 n
—90 1 2 5 10 20 5 100
® Water Content in Percent
Ay
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soll %eescriptions and stratum lines are interpretive and actual changes 7794 10/02
may be gradual. .
3. Groundwater level, i indicated, is at time of driliing (ATD) or for date Figure A-6

specifisd. Leve!l may vary with time.
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BORING LOG 77948L2ER.GPJ HC _CORP.GDT 12/5/02

Monitoring Well Log H-6-02

Northing (ft): 423339.67
Easting (ft): 998716.64

Soil

Approximate Ground Surface Elevation in Feet: 14

Descriptions

Wood chips.

b

Loose, wet, gray, silty, fine to medium
SAND with abundant amount of wood

e PN e e o — -~ ———— " 7 ot o St b e b B

Dense, wet, gray, silty, fine to medium
SAND.

Dense, wet, brown and gray, slightly silty,
very graveily SAND. -

Medium dense to loose, wet, gray, silty,
fine SAND with shell fragments.

Becomes very silty.

Bescomes silty.

Hard, moist, gray and brown, sandy to very

sandy SILT with scattered organic material.

Layer of dense, moist, gray, silty, fine to
medium SAND.

Bottom of Boring at 80.0 Feet.
Completed 10/29/02.

Depth
in Feet
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(=] 1] o

o
a

[}
o

[2]
o

]
L L L2 R N ARL LI A O AL LU I O L O O LU T O D 20 O L O N0 2 M}

[»4] ~
Qo (3]

[++]
[$4]

-90

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Solt descriptions and stratum lines are interpretive and actual changes
may be gradual. .
3. Groundwater leve), if indicated, is at time of drilling (ATD) or for date
specified. Laevel may vary with time.

ATD

~
o

R

NRARESNRNURARE)

Sample

§-1

S-2

S5

S8

S-7

.58

$-10
S-11
§-12
S13
3-14
S-15

S-16

w{>

O O I D O I A

|

STANDARD PENETRATION LAB
RESISTANCE TESTS
4 Blows per Foot & (PID).

1.2 5 10 20 50 100

E Al (@)

- \\ET (<) CA
E | 4 4 -(<t) GS
E [] \ -(<1)

: A

: /

- ‘e -GS

- .
L

E \ . —és

- ,\\

: L

E t \ -GS

- .

: 1

: A1

1: 2 § 10 20 50 100

® Water Content in Percent

HARTCROWSER

7794

Figure A-7

10/02
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Monitoring Well Log H-7-02

Northing (ft): 423253.94 .
Easting (ft): 998353.13 g‘ég?lsqrﬁ%gENErRATlON LAB
. - - Depth TESTS
Soil Descriptions in Faet Samce & Blows oar Foot & (PID)
Approximate Ground Surface Elevation in Feet: 11.7 P 100 per ' w0 2 s 100
Damp, gray, gravelly, vedry siity, fine to T0 g 1 [
medium SAND over medium dense, wet, - N
- _brown and gray, very sandy GRAVEL. _ _ _~1 [ s Rt 1 s (<) CA
Medium dense, wet, gray, very siity, fine 15 g - N
—~__SAND. - — a - ATD g 52 Z o o - (<1
Very dense, wet, gray, slightly silty, very o ,// ~ L A )
gravelly SAND. 410 2
- 7 o {
n é s3 X . Nesitt [(<1)
I~ Becomes gravelly. T Z
wwwwwwwwwwwwwwwwwwwwwww - / o
Very dense, wet, gray, very gravelly SAND. o 7 o
- 7 s4 s M m7ean (<1} GS
s Z X F i
20 4
C 7 "
= . .
"~ Becomss sfightly silty. o 2 ss X [ A
Dense, wet, gray, silty, fine SAND. 125 2 : n 1
C % u
" Y ss XL i
~+30 ? -
- 7 u
o 2 s-7 Z [~ .
1% 7 -
o 2 .
v é s X
..-4 / \\
C 7 N N
Very dense, wet, gray, slightly silty, - A1 se & F . Nl 72
gravelly SAND. Las -
C S-10 == E L] \s0i8 -GS
-+50
™ T "Very dense, wel, gray, silty, very sandy L - :
e on o F e L] e
™ ginches of heave, water added. +585 . -
Hard, moist to wet, gray, very sandy SILT. R sz b2 L !
C BN o AS0/6"
-:50 e -
. . s13 =] b ‘ AS0/4"
o n -
g 165 -
S~ Interbedded layer of very dense, wet, gray, C 0 N
. B gravelly, very silty, fine to medium SAND. - s14 = - . A50/4"
o +70 |
4 - C
% C s15 21 F ] A soia
> 178 -
E N s16 p=t [ L ds50/6"
8~ “Hottom of Boring at 79.0 Feal. Fao n
g Completed 10/30/02. " N
' ~ -
8 +85 -
] - Z
z e =
g : -
~-90 1 2 5 10 20 50 100
e Water Cantent in Percent
rw
[ T ]
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes 7794 10/02
may be gradual. . -
3. Groundwater level, if indicated, is at ime of drilling (ATD) or for date _ Figure A-8

specified. Level may vary with time.
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APPENDIX B

CHEMICAL DATA QUALITY REVIEW
AND LABORATORY REPORT

Chemical Data Quality Review

Nine soil samples were collected between October 29 and 31, 2002. Samples
were submitted to ESN Northwest of Bellevue, Washington, for analysis of at
least two of the following:

Diesel- and oil-range petroleum hydrocarbons (NWTPH-Dx);
Semivolatile organic compounds (EPA Method 8270); -
RCRA 8 metals (EPA 7000 Series); and

Salinity {AOAC 935.47).

The following criteria were evaluated in the data quality review process:

Holding times;

Method blanks;

Surrogate recoveries;

Laboratory control sample (LCS) recoveries;

Matrix spike and matrix spike duplicate (MS/MSD) recoveries; and

All required holding times were met. No method blank contamination was
detected. Surrogate recoveries were within laboratory control limits. LCS and
MS recoveries were within laboratory control limits. Laboratory duplicate and
MS/MSD RPDs were acceptable. The data are acceptable for use.

Laboratory duplicate and MS/MSD relative percent difference values (RPD).

Hart Crowser
7794 December 6, 2002

Page B-1
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November 14, 2002

Julie Wukelic

Hart Crowser, Inc. _
1910 Fairview Avenue East
Seattle, WA 98102-3699

Dear Ms. Wukelic:

- - Please find enclosed the analytical data report for the Port of Port Angeles Project
in Port Angeles, Washington. Soil samples were analyzed for Diesel and Qil by -
NWTPH-Dx/Dx Extended, Semi-VOC’s by Method 8270, RCRA 8 Metals by Method
7000 series, and Salinity by AOAC 935.47 on November 5 — 11, 2002.

. The results of these analyses are summarized in the attached tables. All soil
values are reported on a dry weight basis. Applicable detection limits and QA/QC data
are included. An invoice for this work has been sent to your accounting department.

ESN Northwest appreciateé the opportunity to have provided analytical services to

. Hart Crowser for this project. If you have any further questions about the data report,
. please give me a call. It was a pleasure working with you, and we are looking forward to

the next opportunity to work together.

 Sincerely,

Mich'ael A. Korosec
President

677 Woodland Square Lp. SE, Suite D« Lacey, Washington 98503 = 360.459.4670 = FAX 360.459.3432

Web Site: mww ESN-US A.com Vbl esma@aol.com
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ESN SEATTLE CHEMISTRY LABORATORY
(425) §57-9872, fax (425) 957-9904

ESN Job Number:
Client:

Ciient Job Name:;
Client Job Number:

Analytical Results

521105-1

HART CROWSER

PORT OF PORT ANGELES
7794

NWTPH-Dx, mg_l_lgg MTH BLK HC1-S2 HC2-S2 HC3-81 HC3-S2
Matrix Soil Soil Soil Soil Soll Soil
Date extracted Reporting 11/05/02 11/05/02 11/05/02 11/05/02 11/05/02
Date analyzed Limits 11/05/02 11/05/02 11/05/02 11/05/02 11/05/02
Kerosene/Jet fuel 20 nd nd nd nd nd
Diesel/Fuel oil 20 nd nd nd 73 54
Heavy oil 50 ° nd nd nd nd nd
Surrogate recoveries:
Fluorchiphenyl 107% 104% 111% 110% 111%
o-Terphenyl 107% 114% 124% 120% 122%
Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
M - matrix interference
J - estimated vaiue
Results reported on dry-weight basis
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%

Page10of 3

H
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9904

ESN Job Number:
Client:

Client Job Name:
Client Job Number:

52110541
HART CROWSER

PORT OF PORT ANGELES

7794

Analytical Results ~ bupPL RPD
NWTPH-Dx, mg/kg HC4-S1 HC4-81 HC4-51 HC4-83 HC5-82
Matrix Sail Soil - Soil Soil Soil Soil
Date extracted Reporting 11/05/02 11/05/02 11/05/02 11/05/02 11/05/02
Date analyzed Limits 11/05/02 11/05/02 11/05/02 11/05/02 11/05/02
Kerosene/Jet fuel 20 nd nd nd nd
Diesel/Fuel oil 20 nd nd nd nd
Heavy oil 50 640 660 3% nd nd
Surrogate recoveries:
Fluorobiphenyl T07% 115% 113% 1%
o-Terphenyl 113% 118% 128% 128%
Data Qualifiers and Anaiytical Comments
nd - not detected at listed reporting limits
na - not analyzed
C - coelution with sample peaks
M - matrix interference
J - estimated vaiue
Results reparted on dry-weight basis
Acteptable Recovery limits: 65% TO 135%
Acceptable RPD limit: 35%

Page 2 of 3
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9904

ESN Job Number:
Client:

Client Job Name:
Client Job Number:

Analytical Resuits

$21105-1
HART CROWSER

PORT OF PORT ANGELES

7794

NWTPH-Dx, mgl_kg - HC6-S2 HC7-81
Matrix Soil Soil Soil
Date extracted Reporting 11/05/02 11/05/02
Date analyzed Limits 11/05/02 11/05/02
Kerosene/Jet fuel 20 nd nd
Diesel/Fue oil 20 nd nd
Heavy oil 50 nd nd
Surrogate recoveries:
Fiuorobiphenyl 112% 107%
o-Terphenyl 127% 125%
Data Qualifiers and Analytical Comments
nd - not detected at fisted reporting limits
na - not analyzed '
C - coelution with sample peaks
M - matrix interference
J - estimated value
Results reparted on dry-weight basis
Acceptable Recovery limits: 5% TO 135%
Acceptable RPD limit: 35%

Page3of 3
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957-9904

ESN Job Number:
Client:

Client Job Name:
Client Job Number:

Analytical Results

852110541

HART CROWSER

PORT OF PORT ANGELES
7794

?2—70, mglkg MTH BLK LCS HC-1 §-2 HC-3 841 HC-3 §-1 (2) HC4 S-1
Matrix Soit Soil Sait Soil Soil Soil Soil
Date extracted Reporting 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02
Date analyzed Limits 11706/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/G2
Penatchioroethane 0.10 nd nd nd nd nd
Phenot 0.10 nd nd nd nd ng
2-Chiorophenol 0.10 nd nd nd nd nd
Bis (2-chicroethyl) ether 0.10 nd nd nd nd nd
1,3-Dichiorobenzens 0.10 nd : nd nd nd nd
1,4-Cichlorobenzene 0.10 nd 115% nd nd nd nd
1,2-Bichicrobenzene 0.10 nd nd nd nd nd
2-Methyipheno! (o-cresol) 0.10 nd nd nd nd nd
Bis (2-chioroisapropy!) ether 0.10 nd nd nd nd nd
3,4-Methylphenot (m,p-cresof) 0.10 nd nd nd nd nd
2-Nitrophenol 0.50 nd nd nd nd nd
2,4-Dimethylphenal 0.50 nd nd nd nd nd
Bis (2-chloroethoxy) methane 0.10 nd nd nd nd nd
2,4-Dichlorophenol 0.50 nd nd nd nd nd
1,2,4-Trichiorobenzene 0.10 nd 123% nd nd nd nd
Naphthalene 0.10 nd nd nd nd nd
2,6-Dichlarophenot 0.50 nd nd nd nd nd
Hexachloropropylene 0.50 nd nd nd nd nd
Hexachiorcbutadiene 0.50 nd nd nd nd nd
4-Chtoro-3-methyiphenal 0.50 nd nd nd nd nd
1,2.4,5-Tetrachiorobenzene 0.10 nd nd nd nd nd
Hexachlorocyclopentadiene 0.10 nd nd nd nd nd
2,4,6-Trichlorophenol 0.50 nd nd nd nd nd
2,4,5-Trichloropheno! 0.50 nd nd nd nd nd
2-Chloronaphthatene ‘0.10 nd nd nd nd nd
Dimethyiphthaiate 0.10 nd nd nd nd nd
Acenaphthylene 0.10 nd nd nd nd nd
Acenaphthene 0.10 nd 104% nd nd nd nd
2,4-Dinitrophenot 0.50 nd nd nd nd nd
4-Nitrophenol 0.50 nd nd nd nd nd
Pentachiorobenzene 0.10 nd nd nd nd nd
2,3,4,6-Tetrachiorophenol 0.10 nd nd nd nd nd
Fiuorene 0.10 nd nd " nd nd nd
Diethyiphthalate 0.50 nd nd nd nd nd
4-Chiorophenylphenylether 0.10 nd nd nd nd nd
" N-Nitrosodiphenylamine 0.10 nd nd nd nd nd
4-Bromophenylphenylether 0.10 nd nd nd nd nd
Hexachiorobenzene 0.10 nd nd nd nd nd
Pentachlorephenol 0.50 nd nd nd nd nd
Phenanthrene 0.10 nd nd nd nd nd
Anthracene 0.10 nd nd nd nd nd
2-sec-Butyl-4,6-dinitrophenol (D 0.50 nd nd nd nd nd
Di-n-butyiphthalate 0.10 nd nd nd nd nd
Fiuoranthene 0.10 nd nd nd nd nd
Pyrene 0.10 nd 102% nd nd nd nd
Butyibenzyiphthalate 0.50 nd : nd nd nd nd
Benzo(a)anthracene 0.10 nd nd nd nd nd
Chrysene 0.10 nd nd nd nd nd
Bis (2-ethythexy!) ethar 0.10 nd nd nd nd nd
Di-n-octyiphthalate 0.50 nd nd nd nd nd
Benzo(b)fiuoranthene 0.10 nd nd nd nd nd
Benzo(k)fiuoranthene 0.10 nd nd nd nd nd
Benzo(a)pyrene 0.10 nd nd nd nd nd
Dibenzo(a,h)anthracene 0.10 nd nd nd nd nd
Benzo(ghi)perylene 0.10 nd nd nd nd nd
Indeno(1,2,3-cd)pyrene 0.10 nd nd nd nd nd
Page 1 of 4
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 957.9904

ESN Job Number: $21105-1
Client: HART CROWSER
Client Job Name: PORT OF PORT ANGELES
Client Jab Number; 7794

myticar Results .
8270, malkg MTH BLK LCS HC-1 8.2 HC-3 §-1 HC-3 §-1 {2) HC-4 S-1
Matrix Soil Soil Soif Sail Soil Soil * Soil
Date extracted Reporting 11/06/02 11/06/02 11/06/02 11/06/02 11/06402 11/06/02
Date analyzed Limits 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02
Surragate recoveries
Phenal-d6 118% 96% 100% 112% 88% 78%
Nitrobenzene-d5 121% 100% 112% 105% 111% 112%
2-Ftuarobiphenyl 114% 101% 131% 117% 110% 115%
2,4,6-Tribromaphenal 95% 70% 79% 88% 114% 129%
4-Terphenyl-d14 96% 79% 95% 87% 93% 97%
Data Qualifiers and Analytical Comments

nd - not detected at listed reporting limits

Acceptable Recovery limits: 65% TO 135%

" Acceptable RPD limit: 35%

Page 2 of 4
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ESN SEATTLE CHEMISTRY LABORATORY
{425) 957-9872, fax (425) 957-9504

ESN Job Number:
Client:

Client Job Name:
Client Job Number;

HART CROWSER
PORT OF PORT ANGELE

Analytical Results MS MSD
-5.2-7'0, mglkg HC4 S-3 HC-6 §-2 HC-7 §-1 HC-7 §-1 HC-7 §-1 RPD
Matrix Soil Soil Soil Sail Soil Soil %
Date extracted Reporting 11/06/02 11/08/02 11/06/02 11/06/02 11/06/02 11/06/02
Date analyzed Limits 11/06/02 11/06/02 11706102 11/06/02 11/06/02 11/06/02
Penatchiaroethane 0.10 nd nd nd

Phenof 0.10 nd nd nd

2-Chiorophenol 0.10 nd nd nd

Bis (2-chioroethyl) ether 0.10 nd nd nd

1,3-Dichlorobenzene 0.10 nd nd nd

1,4-Dichlarobenzene Q.10 nd nd nd 116% 115% 1%
1,2-Dichlorobenzens 0.10 nd nd nd

2-Methylphenol {o-cresol) 0.10 nd nd nd

Bis {2-chioroisopropy}) ether 0.10 nd nd nd

3,4-Methylpheno! {m, p-cresot) 0.10 nd nd nd -

2-Nitrophenol 0.50 nd nd nd

2,4-Dimethyiphenol 0.50 nd nd nd

Bis {2-chloroethoxy) methane 0.10 nd nd nd

2,4-Dichlorophenol 0.50 nd nd nd )
1.2,4-Trichlorobenzene .10 nd nd nd 123% 123% 0%
Naphthalene 0.10 nd nd nd

2,6-Dichiorophenol 0.50 nd nd nd

Hexachloropropylene 0.50 nd nd nd

Hexachlorobutadiene 0.50 nd nd nd

4-Chioro-3-methylphenol 0.50 nd nd nd

1,2,4,5-Tetrachlorobenzene 0.10 nd nd nd

Hexachlorocyclopentadiene 0.10 nd nd nd

2,4,6-Trichivropheno! 0.50 nd nd nd

2,4,5-Trichiorophenot 0,50 nd nd nd

2-Chloronaphthalene 0.10 nd nd nd

Dimethyiphthalate 0.10 nd nd nd

Acenaphthylene 0.10 nd nd nd

Acenaphthene 0.10 nd - nd nd 102% 105% 3%
2,4-Dinitropheno! 0.50 nd nd nd

4-Nitrophenol 0.50 nd nd nd

Pentachlorobenzene 0.10 nd nd nd

2,3,4,6-Tetrachlorophenol 0.10 nd nd nd

Fluorene 0.10 nd nd nd

Diethyiphthalate 0.50 nd nd nd

4-Chlorophenylphenylether 0.10 nd nd nd

N-Nitrosodiphenyiamine 0.10 nd nd nd

4-Bromophenylphenylether 0.10 nd nd nd

Hexachlorobenzene 0.10 nd nd nd

Pentachlorophenoi 0.50 nd nd nd

Phenanthrene 0.10 nd nd nd

Anthracene 0.10 . nd nd nd

2-sec-Butyi-4,6-dinitrophenol (D 0.50 nd nd nd

Di-n-butyiphthalate 0.10- nd nd nd

Fluoranthene 0.10 nd nd nd -
Pyrene 0.10 nd nd nd 103% 102% 1%
Butylbenzylphthalate 0.50 nd nd nd

Benzo(a)anthracene 0.10 nd nd nd

Chrysene 0.10 nd nd nd

Bis (2-ethythexyl) ether 0.10 nd nd nd

Di-n-octyiphthalate 0.50 nd nd .nd

Benzo(b)fluoranthene 0.10 nd nd nd

Benzo(k)fiucranthene 0.10 nd nd nd

Benzo(a)pyrene 0.10 nd nd nd

Dibenzo(a, h)anthracene 0.10 nd nd nd

Benzo(ghi)perylene 0.10 nd nd nd

Indeno(1,2,3-cd)pyrene 0.10 nd nd nd
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ESN SEATTLE CHEMISTRY LABORATORY
(425) 957-9872, fax (425) 857.8904

ESN Job Number: $21105-1

Client: HART CROWSER

Client Job Name: PORT OF PORT ANGELE
Client Job Number: 7784

A_.ml!tical Results : MS MSD
8270, mg/kg - HC-4 §-3 HC-6 §-2 HC-7 §-1 HC-7 S-1 HC-7 8-1 RPD
Matrix Soil Soil Soi Soil Scil . Soil %
Date extracted Reporting 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02
Date analyzed Limits 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02
Surrogate recoveries
Phenol-d6 90% 112% 93% 110% 108%
Nitrobenzene-d5 107% 122% 117% 101% 101%
2-Fluorobiphenyl 115% 110% 106% 101% 99%
2.4,6-Tribromophenol 68% 129% 114% 88% 89%
4-Terphenyl-d14 92% 101% 97% 93% 94%
Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
Acceptable Recovery limits: 65% TO 135%
Acceptable RPD fimit: 35%

Page 4 of 4
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ESN NORTHWEST CHEMISTRY LABORATORY

PORT OF PORT ANGELES PROJECT
Port Angeles, Washington

Hart Crowser, Inc.

Client Project #7794

Heavy Metals in Soil by EPA-7000 Series

Lead (Pb) Cadmium (Cd) Chromium (Cr) Arsenic (As) Silver (Ag) Barium (Ba) Selenium (Se) Mercury (Hg)

Sample Date EPA 7420 EPA 7130 EPA 7190 EPA 7061 EPA 7760 EPA 7080 EPA 7741 EPA 7471
Number Analyzed  (mg/ke) (mg/ke) (mg’ke) (mgkg) (mg/kg) (mgke) (meg/ke) (mg/ke)
Method Blank 11/6/02 nd nd nd nd nd nd nd nd
HC-18-2 11/6/02 nd nd 6 nd nd nd nd nd
HC-3 8-1 11/6/02 nd nd nd nd nd nd nd nd
HC4 §-1 11/6/02 140 nd nd nd nd nd nd nd
HC-6 §-2 11/6/02 nd nd 7 nd nd nd nd nd
HC-78-1 11/6/02 nd ‘'nd 7 nd nd nd nd nd
HC-7 S-1 Dup. 11/6/02 nd nd 7 nd nd nd - nd nd
HC-45-3 11/6/02 29 nd nd nd nd nd nd nd

" Method Detection Limits 5 | 5 5 20 50 50 0.5

"nd" Indicates not detected at listed detection limits.

ANALYSES PERFORMED BY: Marilyn Farmer
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ESN NORTHWEST CHEMISTRY LABORATORY

PORT OF PORT ANGELES PROJECT
Port Angeles, Washington

Hart Crowser, Inc.

Client Project #7794

QA/QC Data - Total Metals EPA-7000 Series Analyses

Sampie Number: HC-5 S-2
Matrix Spike Matrix Spike Duplicate RFD
Spiked Measured Spike . Spiked Measured Spike
Conc. Conc. Recovery Conc. Conc. Recovery
(mghkg) . (mg/kg) (%) (mg/kg) (mg/kg) (%) (%)
Lead 125 138 : 110 125 142 114 2.86
Cadmium 12.5 11.6 23 125 12.5 100 C 747
Chromium 125 123 98 125 132 106 7.06
Laboratory Control Sample
Spiked Measured Spike
Conc. Conc. Recovery
(mg/ke) (mg/ke) (%)
Lead 125 129 103
Cadmium 12.5 10.6 85
Chromium 125 122 98

ACCEPTABLE RECOVERY LIMITS FOR MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY: Marilyn Farmer
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STL Seattle

Sampie Identification:

Lab. No. Client 1D Date/Time Sampled Matrix
109779-1 MC-1 8-2 _ 10-28-02 * solid
109779-2 HC-2 S-2 10-28-02 * solid
109779-3 HC-3 S-1 10-28-02 * solid
109779-4 HC-3 S-1(2) 10-28-02 * solid
109779-5 HC-4 S-1 10-28-02 * solid
109779-6 HC-4 S-3 10-28-02 * solid
109779-7 HC-5 S8-2 10-28-02 * solid
109779-8 HC-6 S-2 10-28-02 * solid
109779-9 HC-7 8-1 10-28-02 * solid

* - Sampling time not specified for this sample

STL Seattle is a part of Severn Trent Laboratories, Inc.
This report is issued solely for the use of the person or company to whom it is addressed. Any use, copying or

disclosure other than by the Intended recipient is unauthorized, If you have received this report in error, please . 2
notify the sender immediately at 253-922-2310 and destroy this report immediately.

POPA 087089
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" STL Seattle

-Client Name
Project Name
Date Received .

ESN Northwest, Inc.
Port of Port Angeles

11-06-02

General Chemistry Parameters

Client Sample 1D HC-1 8-2
Lab ID 109779-01
] ‘ ‘ Date l
Parameter Method Analyzed Units Result PQL
Salt l - AOAC 935.47 I 11-11-02 % l 0.01 0.005
Client Sample ID HC-2 5-2
LabiD - " 109779-02
| [ |
Parameter Method .| Analyzed Units Result PQL
Salt l AOAC 935.47 l 11-11-02 % l ND 0.005
Client Sample ID HC-3 §-1
Lab ID 109779-03
l l Date ! h
Parameter Method Analyzed Units Result PQL
Salt l AOAC 935.47 l 11-11-02 % I 0.05 0.005
Client Sample ID HC-3 S-1 (2)
Lab ID 109779-04
! I Date |
Parameter Method Analyzed Units Result PQL
Salt l AOAC 93547 I 11-11-02 % | 050 0.005
Client Sample ID HC-4 S-1
Lab ID 109779-05
I ’ Date '
Parameter Method Analyzed Units - Result PQL
Salt 0.005

l AOAC 935.47 |11-11-02

! % l 0.03

STL Seattle is a part of Severn Trent Laboratories, Inc.

3
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STL Seattle

Client Sample ID HC-4 S-3
Lab ID 109779-06
l | Date I
Parameter Method Analyzed Units " Resuit PQL
Salt ' AOAC 935.47 l 11-11-02 % I 0.005 0.005
Client Sample 1D HC-5 §-2
Lab iD 109779-07
l l Date
Parameter : Method Analyzed Units Result PQL
Salt l AOAC 935.47 } 11-11-02 % l 0.02 0.005
Client Sample ID HC-6 §-2
Lab ID , 109779-08
| ’ Date I
Parameter Method Analyzed Units Resuit PQL
Salt | AOAC 935.47 I 11-11-02 % l 0.005 0.005
Client Sampie 1D HC-7 S-1
Lab ID 109779-09
| . : l Date l :
Parameter Method Analyzed Units Result PQL
Salt 0.005

| AOAC 935.47 {11-11-02

l % l 0.02

STL Seattie is a part of Severn Trent Laboratories, Inc.

POPA 087091



STL Sesttle
5755 8™ Strest East

ISEVERN Sf' I 1 l Tacome, WA 98424
TRENT k ' Tel: 253822 2310
: Fax: 253 922 5047

I www sti-inc.com

DATA QUALIFIERS AND ABBREVIATIONS

y1:  This analyte was detected in the associated method blank, The analyle concentration was determined not to bs
significantly higher than the associated method blank (less than ten times the concentration reported In the biank).

2> This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
I to be significantly higher than the method blank (greater than ten times the concentration reporied in the blank).

C1:  Second column confirmation was performed. The relative percent difference value (RPD) between the results on
l the two columns was evaluated and dstermined to be £ 40%.
52

Second column confirmation was performed. The RPD between the results on the two columns was evaluated and
determined to be > 40%. The higher result was reported unless anomalies were noted.

I./I: ,- GC/MS confirmation was performed. The result derived from the original analysis was reported.
D: - The reported resutt for this analyte was calculated based on a secondary dilution factor.
IE: " The concentration of this analyte exceeded the instrument calibration range and shouid be considered an estimated
quantity.
J: ¢ The analyte was analyzed for and positively identified, but the associated numerical value is an estimatéd quantity.

I\ACL: Maximum Contaminant Level

MDL: Method Detection Limit

I\l: " See analytical narrative.

ND:  Not Detected .

I.DQL:'. Practical Quantitation Limit

X1: Contaminant does not appear to be "typical" product. Eiution pattern suggests it may be.
lxz: * Contaminant does not appear to be “typical" product.

%3:  identification and quantitation of the analyte or surrogate was complicated by matrix interference.
X4: RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample
i matrix may be nonhomogeneous. ’

X4a: RPD for duplicates outside advisory QC fimits due to analyte concentration near the method practical quantitation
limit/detection fimit.
I

Matrix spike recovery was not determined due to the required dilution.

Xe6: Recovery and/or RPD values for matrix spike{/matrix spike duplicate) outside advisory QC fimits. Sample was re-
l analyzed with similar results.

X7 Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC fimits. Matrix
interference may be indicated based on acceptable blank splke recovery and/or RPD.

I X7a: Reco{rery and/or RPD values for this spiked analyte outside advisory QC limits due to high concentration of the
’ analyte in the original sample.

I X8: Surrogate recovery was not determined due to the required dilution.
X8:  Surrogate recovery outside advisory QC limits due to matrix interference.

l SAS-QAM REV 14 10/2001

5 .
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imple CUStOdy Record - P N 1910 Fairview Avenue East
) ' 3 ’Mmmowsm Seattle, Washington 98102-3699
'ples Shipped to: 3 4 Phone: 206-324-9530 FAX: 206-328-5581
b ~&2 REQUESTED ANALYSIS
w__ 2794 LAB NUMBER S 2
| bﬁ v -%.. )
ROJECT NAME Pord _of Pe le & & § = OBSERVATIONS/COMMENTS/
JART CROWSER CONTACT ._J..) ‘le_' {/\/u k, lirc l‘u S N S COMPOSITING INSTRUCTIONS
Q= (S
AMPLED BY: X V‘{ & §> S
© Fred ToHHe N
ABNO. | SAMPLEID | DESCRIPTION | DATE | TIME | MATRIX
¢ AL | S-% IO!3° Soue.
viper S-l [2/3 Sorc XK HF N enoveh —Lun) S—2.
t JHc-2 | S= |ofse sac | X%
Vs | s-2 |dfa sore X%
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