Applied Geotechnology Inc.

May 30, 1880

15,452.002

Mr. Dan Cagle

Special Projects Coordinator

Pierce County Office of the County Executive
930 Tacoma Avenue South, Room 733

Tacoma, Washington 28402

Dear Dan:

Preliminary Report

Phase 2 Environmental Assessment
South 37th Street and Pacific Avenue
Tacoma, Washington

INTRODUCTION

This letter presents the results of Applied Geotechnology Inc.’s (AGI) Phase
2 Environmental Assessment at property located near the intersection of
South 37th Street and Pacific Avenue in Tacoma, Washington. The property
location relative to major area features is shown on Figure 1.

The subject property includes the east 50 feet of the south 175 feet of the
north 387.185 feet of the west one-half of Block 71, First School Land Addi-
tion and Lot 1 of Short Plat 86-02-050-313, together with Easements and
Restrictions cof Record as records of Pierce County, Washington.

AGI performed a Phase 1 Environmental Assessment of the site in February
1930. Results of that study are presented in a letter dated February s,
1980 and are not reiterated herein.

PURPOSE AND SCOPE QOF SERVICES

This study was performed to assess the possible presence of soil contamina-
tion at the property. Specifically, our scope of services included:

o] Three (3) soil borings to depths up to 89 feet.

o Six (6) test pits.

o Acquisition of soil samples for chemical analyses.
o Data compilation and interpretation.

The results of our assessment are described in the following sections. Sup-

porting information is provided in the Attachments. Results of our
geotechnical study will be submitted under separate cover.
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BACKGROUND

The site is situated in a mixed residential, medical, commercial, and light
industrial area. Medical businesses include Pierce County Hospital and
medical offices. Commercial businesses include service stations, banks, and
Tacoma-Pierce County Health Department offices. A Tacoma City Light company
(TCL) substation is located northwest of the site.
The site is bounded on the west by Pacific Avenue, to the north by a TCL
substation, to the east by vacant lots and residential area, and to the
scuth by BN West Credit Union and Scuth 37th Street. Between 1881 and 1985,
a TCL facility was constructed north of the subject property; and sometime
after 1885, the BN West Credit Union was constructed south of the site.

The site was originally part of a steep drainage ravine which led to Com—
mencement Bay; the ravine was filled over a period of several years. Origi-
nal site topography is shown on Figure 2. The site currently slopes gently
down to the west and north. Surface cover consists of grass, bramble, scat-—
tered patches of soil and gravel, and piles of construction rubble comprised
of concrete, reinforcing steel, and wood.

During our Phase 1 Assessment, we reviewed relevant geologic and
hydrogeologic information contained in our files to develop an understanding
of probable subsurface conditions beneath the site. On this basis, we
anticipated the site was underlain by up to 80 feet of fill which overlies
glacially derived soils comprised of sand and silty sand.

Available data indicate the former drainage ravine was almost entirely
filled before 1865. Fill placement continued until approximately 1981. The
Fill reportedly consists of soil excavated during highway construction,
construction rubble, and miscellaneocus debris including household wastes.

PHASE 2 FIELD INVESTIGATION

Subsurface conditions were explored by excavating six (8) test pits extend-
ing to depths of approximately 10 feet below current site grade, and advanc-
ing three (3) soil borings to depths in the range of approximately 25 to 99
feet. Soil samples were obtained form the test pits and borings for
analytical testing.

Selected soil samples were submitted to Analytical Technologies Inc. (ATI)
of Renton, Washington for analytical testing. Samples were analyzed for
total petroleum hydrocarbons (TPH) by Modified EPA Method 8015. One sample
was analyzed for volatile organic compounds by EPA Method 8240 and one sam—
ple was analyzed for benzene, ethylbenzene, toluene, and total xylenes
(BETX) by EPA Method 8020. Analytical testing results are presented in
Table 1.

Soil samples were collected following the procedures described in Attachment
A.
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SITE GEOLOGIC CONDITIONS

Site geology was characterized by interpreting subsurface conditions encoun-
tered in soil borings and test pits performed for this study and review of
regional geologic and hydrogeologic reports. Boring and test pit logs are
presented in Attachment B.

Subsurface deposits encountered in this study may be grouped into three
units. From youngest to oldest, these units are as follows:

FILL. Fill, typically consisting of loose to medium dense, brown to gray
brown, sand to silty sand. Miscellaneous debris was noted in the Fill
including concrete chunks, asphalt, wood and glass fragments, and pieces of
brick. Fill extended to a depth of greater than 9% feet in Boring 1 near
the center of the former ravine and to approximately 78 feet in Boring 2.

GLACIAL TILL. Glacial Till censisting of medium dense to very dense, silty
sand to silty gravel was encountered in Test Pits 1 and 2. The Till extends
to the depths explored in these test pits.

GLACIAL OUTWASH. Sand to silty sand was encountered in Boring 2 at a depth

of approximately 76 feet. Glacial Outwash was medium dense and variable in
silt content.

GROUNDWATER

Several water bearing =zones were encountered within <the Fill during
drilling. These zones are believed to be localized occurrences of perched
water within the Fill. Static groundwater was not encountered.

SOIL CHEMISTRY

Sixty-four (64) soil samples were collected from the borings and test pits.
Samples from the soil borings were collected at 5 foot intervals and from
selected zones within the test pits according to procedures described in
Attachment A; specific sample intervals are shown on boring logs presented
in Attachment B.

Selected samples were analyzed for TPH using Modified EPA Method 8015. One
sample was analyzed for volatile organic compounds using EPA Method 8240; a
complete 1list of analytes quantified by EPA Method 8240 is presented in
Table 2. One sample was analyzed for BETX using EPA Method 8020. Chemical
analyses results are presented in Table 1. Original laboratory data sheets
are presented in Attachment C.

TPH concentrations ranged from less than the laboratory detection limit (5
mg/kg) to 440 mg/kg, reported as diesel. TPH was detected in Boring 2 at
concentrations of 70 and 19 mg/kg at depths of approximately 12.5 and 27.5,
feet respectively. Test Pits 4 and 5 had TPH detections of 440 and 400
mg/kg, respectively, at depths of approximately 6 feet below ground surface.
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Chromatographs for the samples with TPH contamination were reviewed. 1In
general, the hydrocarbons encountered appear to be long chain hydrocarbons
(C12 to C24+) suggesting contamination may be due to motor oil or bunker C
type hydrocarbons.

Volatile organic compounds and BETX were not detected in the samples ana-—

lyzed; a complete list of analytes and analytical detection limits are
summarized in Table 2.

FINDINGS AND CONCLUSIONS

Based on the information presented in the previous sections, we offer the
following findings and conclusions:

o Four soils samples contained detectable TPH concentrations. TPH
contamination was observed to at least a depth of approximately 28 feet
in Boring 2.

o TPH contamination in Test Pit 4 may be due to small pieces of asphalt
within the £ill. No olfactory or visual evidence of contamination was
observed during excavation. However, small pieces of asphalt (generally
less than 1/4 inch diameter) were observed upon closer examination of
the soil. The observed contamination may be the result of localized
dumping or placement of contaminated Fill.

o] TPH contamination in Test Pit 5 appears to have a limited extent, based
on visual and olfactory observations during excavation.

o Washington State Department of Ecology (Ecology) Cleanup Standards for
hydrocarbon contamination are as follows:

Contaminant Parameter Soil Cleanup Level

Gasoline Benzene 660 ppb

Toluene 143 ppm

Ethylbenzene 14 ppm

Diesel TPH 200 ppm
Notes:

TPH Total Petroleum Hydrocarbons
ppb parts per billion (ug/kg)
ppm parts per million (mg/kg)

o Two soil samples, from Test Pits 4 and 5, exceed Ecology Cleanup Stan-—
dards for diesel contamination.

o The regional groundwater table is anticipated to be greater than 100
feet below ground surface.
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o Based on the undocumented f£illing of the former ravine beneath the site,
and the presence of confirmed contamination, potential risks exist to
the environment.

RECOMMENDATIONS

Based on the assessment findings and conclusions presented in the previous
secticns, we provide the following recommendations for potential future
site activities and considerations:

o We recommend the requirements of the Model Toxic Control Act (MCTA) be
considered in planning future sampling, testing, and uses of the site.
This act could require that contaminated site soils be remediated to 200
ppm in the future.

o We recommend additional test pits, soil borings, and analytical testing
be completed to further estimate contamination concentrations and
extent. The additional data would be used to provide conceptual cleanup
alternatives and costs. We wish to emphasize, however, that delineation
of contamination, without uncertainty, is difficult if not impossible
for this site in view of Fill thickness, wvariable Fill origins, and the
complex nature of contaminant fate and transport. You should be aware,
therefore, some residual risk to human health or the environment may
exist even after site remediation is complete. The cost of performing
additional assessment would be approximately $ 8,000 to $ 12,000; a
detailed cost estimate and scope of services for the additicnal assess-—
ment can be provided at your request.

o If Pierce County chooses to purchase the subject property, several
options concerning site remediation might be appropriate, including:

- No Action. A no action approach may be chosen if a Risk Assessment
describing potential risks associated with leaving contaminants on-
site is prepared and accepted by the appropriate agencies.

= Excavate contaminated soil and treat on-site before construction.
- Excavate contaminated soil and transport off-site for disposal.
- Remediate soil in-situ.

LIMITATIONS

The site assessment reported herein is based on conditions encountered at
the time of our investigation, and our experience and professional
judgement. Our conclusions regarding the extent and impacts of observed
contamination are based on a limited sampling and analysis program. The
behavior and migration of contaminants are a complex phenomenon, and condi-
tions can vary between explorations and with time.
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The subject property is located over a former ravine with at least 99 feet
of Fill originating from several sources, some of which are unknown. The
properties of the Fill could significantly alter the contaminant migration
pathways. Because of the variability of the Fill, delineation of contamina-
tion is a difficult task that requires substantial judgement. Data from the
three borings, six test pits and analytical testing provide a basis for
estimating contamination concentrations and extent at the site; variations
in these conditions may be found during subsequent investigations.

Our services were performed in a manner consistent with the level of care
and skill ordinarily exercised by members of the profession currently prac-
ticing wunder regulatory requirements. No other warranty, express or
implied, is made.

Sincerely,
APPLIED GECTECHNOLOGY INC.

Vel é_{'v«., A @-

Rodney G. Struck
?ygrogeologist

Jjames B. Harakas, P.E.
\“/ﬂssociate Engineer

RGS/JBH/cgl

Attachments
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Table 1

Soil Chemistry Results
South 37th Street and Pacific Avenue
Tacoma, Washington

Applied Geotechnology Inc.

Volatile
Approximate Probable Organic
Depth TPH Fuel Compounds BETX
Location () (mg/kg) Type (EPA 8240) (EPA 8020)
Boring 1 125 ND -- -
425 ND == _—
75.5 ND “= =
925 ND s ==
Boring 2 125 70 Diesel - --
27.5 19 Diesel - Zs
725 ND ND --
97.5 ND s ==
Boring 3 7.5 ND — s
17.5 ND — =
225 ND - _—
Test Pit 1 9.0 ND - -
Test Pit 4 6.0 @ Diesel - i
~ N\ >
Test Pit 5 55 400 Diesel - ND
Notes:

ND = not detected; analytical detection limits for BETX and Volatile

Organic compounds are presented in Table 2. TPH detection limit
is 5 mg/kg.
-- = not analyzed.
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Table 2

Analytical Detection Limits

South 37th Street and Pacific Avenue
Tacoma, Washington

Volatile Organic Compounds Quantified

Applied Geotechnology Inc.

Volatile Organic Compounds Quantified

By EPA Method 8020
Saoil
Detection
Limit
COMPOUNDS (mg/kg dry wi)
Benzene 0.025
Ethylbenzene 0.025
Toluene 0.025
Total Xyienes 0.025 !

By EPA Method 8240
Soil
Detection

- Limit
COMPOUNDS (mg/kg dry wt)
Benzene 0.05
Chiorobenzene 0.05
Ethylbenzene 0.05
Styrene 0.05
Toluene 0.05
Total Xylenes 0.05
Acetone 1.0
Bromodichloromethane 0.05
Bromoform 0.25
Bromomethane 0.5
2-Butanone (MEK) 0.5
Carbon Disulfide 0.05
Carbon Tetrachioride 0.05
Chloroethane 0.05
2-Chloroethylvinyl Ether 0.05
Chloroform 0.05
Chloromethane 0.5
Dibromochloromethane 0.05
1,1-Dichloroethane 0.05
1,2-Dichloroethane 0.05
1.1-Dichloroethene 0.05
trans-1,2-Dichloroethane 0.05
1,2-Dichloropropane 0.05
trans-1,3-Dichloropropene 0.05
cis-1,3-Dichloropropene 0.05
2-Hexanone (MBK) 0.5
Methylene Chloride 0.25
4-Methyl-2-Pentanone (MIBK) 0.5
1,1,2,2-Tetrachloroethane 0.05
Tetrachloroethene 0.05
1.1,1=Trichloroethane 0.05
1,1,2-Trichloroethane 0.05
Trichloroethene 0.05
Vinyl Acetate 0.5
Vinyl Chioride 0.05
Note:

Source: Analytical Technologies Inc.
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ATTACHMENT A

Field Exploration and Sampling Procedures

Test Pits

We explored subsurface conditions at the site on May 4, 1990, by excavating
a total of six (6) test pits to a maximum depth of 11 feet below the exist-
ing site grade at the approximate locations indicated on Figure 2. The test
pits were excavated using a Case 580A backhoe.

The test pit excavations were located in the field by our field engineer
using a 100 foot fiber glass tape. Pit elevations were estimated by
interpolation between contour lines shown on an untitled topographic map
provided by Pierce County. The locations and elevations should only be con-
sidered accurate to the degree implied by the method used.

The test pits excavations were monitored by our engineer who examined and
classified materials encountered, obtained representative soil samples and
recorded pertinent information including soil samples, stratigraphy, soil
engineering characteristics, and groundwater occurrence. Representative
soil samples were obtained and classified in accordance with the Unified
Soil Classification System which is presented, with a key to the test pit
logs, on the Soil Classification/Legend, Plate 1.

All samples were sealed to limit moisture loss, labeled, and returned to our
laboratory for further examination and testing. The test pit logs, modified
to reflect the results. of laboratory examination and testing, are presented
on Plates 2 through 4. The stratification lines, shown on the individual
logs, represent the approximate boundaries between soil types; actual
transitions may be either more gradual or more severe. The conditions
depicted are for the date and locations indicated only, and it should not

necessarily be expected that they are representative of conditions at other
locations and times.

Soil Borings

We explored subsurface conditions at the site May 2 through 4, 1990, by
drilling a total of three (3) borings to a maximum depth of 99 feet below
the existing site grade at the approximate locations indicated on Figure 2.
The borings were drilled using a truck-mounted, Mobile B-61 hollow-stem
auger drill. For this project, to obtain better quality soil samples for
laboratory testing purposes, we used a split barrel sampler with a larger
diameter than the standard SPT split spoon. For engineering analyses, it is
necessary to correct the number of blows per foot obtained with the modified
sampler to obtain an equivalent "N-value." The number of blows per foot
actually recorded with the modified assembly, however, are the values shown
at the appropriate sample depth on the boring logs. Their locations are
indicated on the initial boring logs by the symbol for an "undisturbed sam-
ple"” which is shown in the sample designation box on Plate 1, Soil Classifi-
cation/Legend.
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The boring locations were measured in the field by taping from existing curb
lines. The locations and elevations should only be ccnsidered accurate to
the degree implied by the location method used.

The borings were monitored by our engineer who examined and classified the
materials encountered, obtained representative soil samples and recorded
pertinent information including soil sample depths, stratigraphy, scil engi-
neering characteristics, and groundwater occurrence.

Groundwater levels, where recorded, are those existing at the time drilling
was completed. Representative soil samples were obtained and were classi-
fied in accordance with the Unified Soil Classification System which is pre-
sented, with a key to the Boring Logs, on the Soil Classification/Legend,
Plate 1.

All samples were sealed to limit mecisture loss, labeled, and returned to our
laboratory for further examination and testing. The Boring Logs, modified
to reflect the results of laboratery examination and testing, are presented
on Plates 3 through 1i. The stratification lines, shown on the individual
logs, represent the approximate boundaries kEtetween soil types; actual
transitions may be either more gradual or more severe. The conditions
depicted are for the date and location indicated only, and it should not
necessarily be expected that they are representative cf conditions at other
locaticons and times.

All drilling equipment was thoroughly decontaminated prior to drilling the
first boring, between subsequent borings, and after completing the final
boring. Drilling egquipment was decontaminated using a high-pressure steam
cleaner.

Air quality surveillance was performed at the test pit and borings sites.
An organic vapor meter equipped with a photoionization detsctor was used to
check ambient air quality at exploration locations sites and soil samples,
as described below.

Soil samples were collected for both physical description and chemical test-
ing at approximate 5 foot intervals. The samples were collected with a
heavy duty, 2.4-inch inside diameter split barrel sampler lined with stain-
less steel and brass rings. The sampler and liner rings were decontaminated
between each sampling.

The stainless steel rings were submitted to the analytical laboratory for
subsequent testing. The rings were immediately sealed with Teflon sheeting,
plastic caps, and protective tape for a final seal. All samples were
immediately cooled on blue ice to 4° C.

Soil samples were checked for organic vapors in a systematic manner. Sam—-
ples (approximately the same amount each time) were placed in a plastic
Ziplock bag immediately after removal from the sampler. The OVM probe was
then inserted through the bag into the headspace above the soil. OVM read-
ings were then recorded.
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Sample collection and possession is traceable from collection through analy-
ses. A Chain-of-Custody Record form was completed and accompanied every
sample and every shipment of samples to the laboratory. The Chain-of-
Custody form was used to indicate what analyses were required. The analyti-
cal laboratory has internal record keeping and Chain-of-Custody procedures.
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ATTACHMENT B

Boring and Test Pit Logs
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(SRR

MAJOR DIVISIONS

TYPICAL NAMES

COARSE GRAINED SOILS

MORE T1IAN HALF IS LARGER THAN NO 200 SIEVE

Al
o o ‘NELL GAADED GRAVELS GRZVEL 33AD
o ol . ELL ELS O L3
Gw % ,O MIXTURES
GRAVELS CLEAN GRAVELS WITH T
FINES LESS THAN 5% POCRLY GAADED GRAVELS 3RAVEL3SANG
MIXTURES
MORE THAN HALF
COARSE FRACTION > - —
IS LARGER THAN oM B ] SILTY GRAVELS, POCRLY GRACED GRAVELSAND
NO 4 SIEVE SIZE GRAVELS WITH OVER Eagm SILF MIXTURES
1296 FINES e
o CLAYEY GRAVELS. POCRLY GRADED GAAVEL
GC = SAND - CLAY MIXTURES
x
.
s WELL GAADED SANOS GRAVELLY SANCS
Ul SANDS WITH
SANDS LESS THAN 5% FINES
POORLY GRADED SANDS. GRAVELLY SANCS
MORE THAN HALF
COARSE FRACTION
1S SMALLER THAN SILTY SANDS. POORLY GRACED SAND - it
NO. 4 SIEVE SIZE SANDS WITH OVER MIXTURES
12% FINES
CLAYEY SANDS. POORLY GRAGED SAND - CLAY
sc MIXTURES

UNIFIED SOIL CLASSIFICATION SYSTEM

SILTS AND CLAYS

INORGANIC SILTS AKD /E3Y ©.NE SANCS 30CK
FLOUR SITY 08 CLAYEY FINE SANDS CARCLATEY

SILTS WIT™ SL.GRT PLAST.COY

3 s INCRGANIC CLAYS CF LOW S MEDIUM
= R T S R PLASTICITY. GAAVELLY CLAYS SANDY CLAYS
Oz. HOUID LMITLESS THan 20 “ SITY CLAYS LEAN CLAYS .
mws>
hw {
= CRGANIC TLAYS AND CRGAMC SiL™Y CLAYS OF
8 f § oL LOW PLASTICITY s
=z 22 SR
—D S ol
<zz r_—_—4 NCRGANIC Sil7S. MICACECUS CR DIATOMA
i3 MH E—_—_ CI0US FINE SANDY OR SILTY SOILS. SLASTC S5
o g SILTS AND CLAYS INORGANIC CLAYS CF HIGH PLASTICITY =AT
= LIQUID LIMIT GREATER THAN 50 CH CLars
—— CRGANIC CLAYS OF MEDIUM TO HIGH PLAST/CITY
OH 0——— CARGANIC SiLTS
HIGHLY ORGANIC SOILS Pt p~—o PEAT AND OTHER “IGrLY CRGANIC SOILS
e~
| SAMPLE CONTACT BETWEEN UNITS LABORATORY TESTS
B Undiswrbes” Well Befnea Change Cansol - Consoidation
®  BuGrab __——" Gracanona Change LL - Ligud Limi
(0  Not Recovered — — " Obscure Change PL - Plasuc Limit
————  End of Excioration Gs - Scecfic Gravity
SA - Size Analysis
BLOWS/FCOT TxS - Tnaxal Shear
% Hammaer s 140 poundas with 30 inch drop, unless otherwise ncted TxP  -Tiaxa Permeabiity
Ié}.l S - SPT Sampler (2.0 Inch C.0.) Perm - Permeability
I¥el T - Thin Wall Samcler (2.8 incn Samgte) Po - Porosity
- H- Soit Barret Sampler (2.4 Inch Sample) MD - Mosiure/Density
0S - Cirect Shear
MOISTURE DESCRIPTION VS - \Vane Shear
Cry - Considerably less than optmum for compacacn Comp - Ccmpacion
Mot - rr\iear PRI oSS conte UU - Unconsohcated * Undrained
\ - ) 1
et Vel ORHm) rr.10:sture cr;n.en: CU - Censglicated * Uncrained
Saturated - Below water tabie, in capillary zcne, or in cerched groundwater CD - Consoidated * Draed
Applied Geotechnology Inc. Soil Classification/Legend
Geatechrucal Engineenng .
Geology & Hydroiogy Pierce County/Phase Il Assessment
Tacoma, Washington
OB NUMBER DRAWN APPA0OVED SATE AEVSED
15,452.002 DFF 240 30 May 30




L ——

[

Test Pit Number 1

Date 5/4/90 ~335 feet

Elevation

Topsoil.
BROWN SILTY SAND (SM) medium dense, moist; medium grained, with
some concrete and asphalt.

BROWN GRAVEL (GP)medium dense, moaist.

BROWN SILTY SAND (SM) medium dense, moist; with sorme gravel.

BROWN SILTY GRAVEL (GP/GM) medium dense to dense, moist.

<=x] BROWN SILTY SAND (SM) dense, moist; fine to medium grained.

BROWN SILTY GRAVEL (GP) dense, moist to wet; with some sand.

Test pit terminated at approximately 10 feet.

No groundwater encountered.

Test Pit Number s 12

Date 5/4/90 ~335 feet

Elevation

1 DARK BROWN SILTY SAND (SM) medium dense to dense, moist; with

some gravel (Fill).

4 BROWN SILTY GRAVEL (GP-GM) dense, moist; with some sand.

BROWN SILTY SAND (SM) dense to very dense, moist; fine grained, with
trace gravel.

i GRAY BROWN SAND (SP-SM) medium dense, moist; fine grained, with

some silt.

Test pit terminated at approximately 10 feet.

No groundwater encountered.

Applied Geotechnology Inc.
Geotechnical Engineering
Geology & Hydrogeology

Logof Test Pits 1 and 2

Pierce County/Phase Il Assessment
Tacoma, Washington

PLATE

JOB NUMBER DRAWN
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REVISED DATE

AP) DATE
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Test Pit Number 3
Date 5/4/90 Elevation ~334 feet

BROWN SILTY SAND (SM) medium dense, wet; fine to medium grained,
with some gravel (Fill).

DARK BROWN TO BLACK SILTY SAND (SM) medium dense, moist to wet;
fine gralned, with some gravel, and trace organics (Fill).

With occasional brick fragments, concrete and wood.

Becoming wet to saturated.

LIGHT BROWN SANDY SILT (ML) medium stiff, wet (Fill).

- Test pit terminated at approximately 11 feet.

No groundwater encountered.

Test Pit Number 4

Date 5/4/90 Elevation —334 feet

BROWN SILTY SAND (SM) medium dense, moist to wet; with some gravel,
concrete, asphalt and brick fragments (Fill).

1
\
L
¢
¢
0
\,\
v

Test pit terminated at approximately 12 feet.

No groundwater encountered.

15~
. . PLATE
Apphed_Geote_chn_oIogylnc. ch of TestPits 3 and 4
e b i Pierce County/Phase || Assessment

Geology & Hydrogeology
Tacoma, Washington

APPROVED DATE REVISED DATE
16 May 90

JOB NUMBER DRAWN
15,452.002 SES




3

o fe

A\,

e\

Test Pit Number 5

Date 5/4/90 Elevation __ —332 feet

BROWN SILTY SAND (SM) medium dense, maist; fine to medium grained,

some gravel (Fill).

BROWN SAND (SP-SM) medium dense to dense, wet; medium grained,
with some silt, and trace gravel {Flll).

BROWN SILTY SAND (SM) dense, moist to wet; medium grained, with some

gravel (Fill).
Becomes gray, with petroleum and hydrocarbon odor at 5.5 feet. TH 3o por

Decreasing odor with depth.

Test pit terminated at approximately 10.5 feet.

No groundwater encountered.

Test Pit Number 6

Date 5/4/90 Elevation —332 feet

] BROWN SILTY SAND (SM) medium dense, moist; medium grained, with
some gravel (Fill).

738

1 DARK GRAY SILTY SAND (SM) dense, moist; fine to coarse grained, with

7

some gravel (Fill).

:\BROWN SILT (ML) medium stiff to stiff, moist to wet (Fill).

BROWN SAND (SP-SM) medium dense, wet; fine to coarse grained, with
some silt and gravel (Fill).

-} BROWN SILTY SAND (SM) medium dense to dense, moist; medium
] grained, with some gravel and occasional concrete block (Fill).

Test pit terminated at approximately 10 feet.

No groundwater encountered.

Geotechnical Engineering
Geology & Hydrogeology

Ny

Applied Geotechnology Inc.

PLATE

Logof TestPits 5 and 6

Pierce County/Phase Il Assessment
Tacoma, Washington

DRAWN
SES

JOB NUMBER
15,452.002

DATE REVISED DATE

16 May 20

APPROVED

29/




Mobile B-61

— e Equipment
5 £ 2 5 H
s 55 & 2 T % landSuface__ ~330feet  pae  5/2/90
3 8 zc g Z3 3 E  Elevation
58 38 &% 38 g 3
] Topsaoil.
BROWN SILTY SAND (SM) dense, moist; fine to
65 medium grained, with some gravel (Fill).
27
DARK GRAY BROWN SANDY GRAVEL (GP) dense,
moist; medium grained (Fill).
50/6"
BROWN SILTY SAND (SM) dense lo very dense, wet:
fine to medium grained, with some gravel (Fill).
10.1 117 82
8.0 134 40
20 Becomes medium dense.
19 Becomes gray to brown.
Becomes dark brown, with glass fragments.
16
PLATE
Applied Geotechnology Inc. Log of Boring 1
Geotechnical Engineering
Geology & Hydrogeology Pierce County/Phase Il Assessment 5
Tacoma, Washington
JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,452.002 SES g 16 May 90




Equipment Mobile B-61

> 2 E o 3
- gz § a < 2 Land Surface ~330 feet Date__ 5/2/90
g s = £ > 2z 3 g Elevation
32 =38 58 @8 3 &
GRAY SILTY SAND (SM) medium dense, wet to satu-
rated; fine grained, with some gravel (Fill).
o 10.7 130 16
Becomes brown, molst, fine to medium grained.
21
16.8 117 & Becomes gray, locse, wet to saturated.
33 Becomes medium dense, saturated.
GRAY SILTY SAND (SM) medium dense, wet; fine
grained, mixed with occasional gray silt and asphait
26 fragments (Fill).
GRAY BROWN SILTY SAND (SM) medium dense, wet;
medium grained, with some gravel and silt clasts
15.3 113 22 (Fill).
226 1C0 30 Becomes gray, with charcoal fragments.
Mixed with gray silt, and occasional wood fragments.
i - PLATE
Applied Geotechnology inc. Log of Boring 1, cont.
Geotechnical Engineering '
Geology & Hydrageology Pierce County/Phase Il Assessment 6
Tacoma, Washington
JOB NUMBER DRAwWN APPROVED DATE REVISED DATE
15,452.002 SES NS 16 May 90




Equipment Mobile B-61

> & ) " 3
& 5% $ & % 2 Land Surface ~330 feet Date___ 5/2/90
2z 2c 55 Z3 a g Elevation
52 =3 §8 @& 3 3
) :l
24 =
18.8 107 22 Becomes wet to saturated, with some woed, brick
fragments and silt clasts.
GRAY SANDY SILT (ML) stiff, wet; fine grained with
occasional pieces of wood (Fill).
19.6 105 27
18.1 110 27 BROWN SILTY SAND (SM) medium dense, saturated
(Fili?).
Boring terminated at 99 feet on 5/2/90.
i Groundwater encountered at approximately 87 feet
7 during drilling.
105 —
110
115 —
120 —
. PLATE
Applied Geotechnology Inc. Log of Boring 1, cont.
Geotechnical Engineering )
Geology & Hydrogeology Pierce County/Phase Il Assessment 7
Tacoma, Washington

JC8 NUMBER DRAWN APPROVED DATE REVISED DATE
15,452.002 SES A /) 16 May 90




Equipment Mobile B-61

g £ 3 & 3
g 5 § § g- ::_‘ % Land Surface --330 feet Date 5/3/90
23 2E =5 £3s & E  Elevation
L ¥ 23 5§58 adf a8 a
0 — -
Topsoil.
BROWN SILTY SAND (SM) medium dense, moist; fine
14 grained, with some gravel (Fill).

GRAY SILTY SAND (SM) loose to medium dense,
moist; fine to medium grained, with some gravel and
pieces of asphalt and brick (Fill).

16
6
With layers and lenses of soft brown silt.
27
123 116 27

Becomes wet.

BROWN SILTY SAND (SM) loose to medium dense,
wet; fine to medium grained, with some gravel (Fill).

10
22
22
s PLATE
Applied Geotechnology Inc. Log of Boring 5
Geotechnical Engineering
Geology & Hydrogeology Pierce County/Phase Il Assessment 8
Tacoma, Washington
JOB NUMBER DRAWN APPROVED DATE REVISED DATE
15,452.002 SES gy 16 May S0




- == i Maobile B-61
" g z . 3 Equipment J
s 2 H o = Land Surface ~330 feet Date 5/3/90
g = bz — F a Elevation
18 88 %% &8 8
BROWN SAND (SP) medium dense, maist; fine
grained, with trace to some silt (Fill).
10.5 106 24
46 GRAY SILTY SAND (SM} medium dense to dense, wet:
fine grained, with some gravel (Fill).
20 With gray silt clasts.
13.9 110 24 GRAY SILTY SAND (SM) medium dense, wet; fine to
medium grained, with some gravel (Fill).
33 )
Becomes more silty.
23
BROWN SAND (SP-SM) medium dense, moist; medium
grained, with some gravel and silt (Fill?).
5.8 122 24
i hnology | : -
Applied Gralechnaiogy Ine. Log of Boring 2, cont.
Geotechnical Engineering
Geology & Hydrogeology Pierce County/Phase Il Assessment 9
Tacoma, Washington
JGB NUMBER DRAWN VED DATE REVISED DATE
15,452,002 SES / 16 May 90
4




Equipment Mobile B-61

> £ z . 5
Q @ < 2 =
s 5% s 3 T ®  land Surface ~330 feet Date 5/3/90
g e 2E W 23 a E  Elevation
o =3 58 o & a3
51

MOTTLED GRAY BROWN SILTY SAND (SM) medium

dense, wet; fine grained, with trace gravel (Fill?).
15.3 86 23
36

BROWN SAND (SP-SM) medium dense, wet; medium
grained, with gravel (Fill?).

GRAY SILTY SAND (SM) medium dense, wet; medium
grained, with some silt and gravel and pieces of
wood (Fill?).

21
Boring terminated at 99 feet on 5/3/90.
- No groundwater encountered.
4
105
110
115 {
120 —
- PLATE
Applied Geotechnology Inc. LOQ of Boring 2 cont
Geotechnical Engineering 2 "
Geology & Hydrogeology Pierce County/Phase Il Assessment 1 0
Tacoma, Washington

JOB NUMBER DRAWN A D BATE REVISED DATE
15,452.002 SES W 16 May 90




Equipment Mobile B-61

> ® = - >
) o= 2 2 2 5
B 35 8 _ ;_ﬂ z & Land Surface __~334 feet Date ___5/4/90
43 35 >3 33 s E Elevation
- =0 as ow cg 0
Topsaoil.
GRAY BROWN SAND (SP-SM) medium dense,
26 moist; fine to medium grained, with some silt
and gravel (Fili).
BROWN SILTY SAND (SM) loase to medium dense,
moist; fine grained, with silt lenses (Fill).
6
11.0 107 15 With some charcoal fragments.
UGHT BROWN SILTY SAND {SM) medium dense,
moist; with trace gravel.
10.9 124 16
13.3 111 5 Vo
. Boring terminated at 23.5 feet on 5/4/90.
25 ~4
- No groundwater encountered.
_1
30 -
35
40
Applied Geotechnology Inc. Log of Boring 3 rTE
ggg};g’;"fﬁ;ﬁ?&g@fgg& Pierce County/Phase Il Assessment 1 1

Tacoma, Washington

JOB NUMBER DRAWN ROVED DATE REVISED DATE
15,542.002 SES M‘— 16 May 90
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ATTACHMENT C

Laboratory Analyses

Applied Geotechnology Inc.



):! ﬁk. AnolyﬂcolTechnologies,Inc. 560 Noches Avenue, 5.W.. Suite 104, Renton, WA 98055, (206) 228-8325

ATI I.D. #R(ESEEWED
Wzgm

APPLIED GEOTEQ,-MGGY -

May 25, 1990

Applied Geotechnology, Inc.
P. 0. Box 3885

Bellevue, WA 98009
Attention : Rod Struck
Project Number : 15,452,002

Project Name : Pierce County Phase 2 Env. Audit

On May 4, 1990 Analytical Technologies, Inc. received 11 soil

samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. . The results, sample cross reference, and the

quality control data are ‘enclosed.

Mary/¢. Silva Frederick W.
Senilgr Project Manager Technical Manager

oy G e hcatbesih. 8 5,

FWG/elf



ok é\ AnclyticaiTechnologies 2
ATI I.D. § 9005<055

ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT = ¢ 15,452.002
PROJECT NAME : PIERCE CO. PHASE 2 ENV. AUDIT

ANATYSIS

TECHNIQUE REFERENCE LAB
BETX GC/PID EPA 8020 R
FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED R
MOISTURE GRAVIMETRIC METHOD 7-2.2 R
R = ATI - Renton
SD = ATI - San Diego
T = ATI - Tempe
PNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract
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/! !\ AnglyticalTechnologies, i~- 4

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

I.D. £ 9005-055-10

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 05/04/90
PROJECT # : 15,452.002 DATE RECEIVED : 05/04/390
PROJECT NAME : PIERCE CO. PHASE 2 ENV. DATE EXTRACTED : 05/09/90
CLIENT I.D. : TP=5 B 5 12 DATE ANALYZED : 05/16/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

e

COMPOUND

BENZENE <0.025

ETHYLBENZENE <0.025

TOLUENE <0.025

TOTAL XYLENES <0.025
SURROGATE PERCENT RECOVERY

BROMOFLUOROBENZENE S
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4 E\ AnglyncaiTechnologies,’ 6

ATI I.D. # 9005-055
FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : N/A
PROJECT # : 15,452.002 DATE RECEIVED : N/A
PROJECT NAME : PIERCE CO. PHASE 2 ENV. DATE EXTRACTED : 05/11/90
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 05/13/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL



/! E\ AnciyticalTechnologies,inc 8

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

9005-055-4

05/04/90
05/04/90
05/11/90
05/13/90
ﬁg/Kg

e s8 1w w0 ws

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED
PROJECT # : 15,452.002 DATE RECEIVED
PROJECT NAME : PIERCE CO. PHASE 2 ENV. DATE EXTRACTED
CLIENT I.D. : B3 - 17 1/2 DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHOD : 8015 MODIFIED DILUTION FACTOR
COMPOUND RESULT

FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDRCCARBONS <5
HYDROCARBON RANGE -
HYDROCARBCNS QUANTITATED USING DIESEL

—— —— - ———— —
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FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED

PROJECT # : 15,452.002

PROJECT NAME : PIERCE CO. PHASE 2 ENV.
CLIENT I.D. : TP-1 @ 9.0'

SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

—_—————— e e — — e — ———

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

GASOLINE

<5

DIESEL

5005-055-6

: 05/04/90

05/04/90
t 05/11/90
: 05/13/90
: mg/Kg



/! !\ AnciyticaiTechnologies, In- 12
A [.D. # 9005-055-10

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 05/04/90
PROJECT # : 15,452.002 DATE RECEIVED : 05/04/90
PROJECT NAME : PIERCE CO. PHASE 2 ENV. DATE EXTRACTED : 05/11/90
CLIENT I.D. : TP-5 @ 5 1/2 DATE ANALYZED : 05/14/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 400

HYDROCARBON RANGE cs - C24

HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 9005-055

GENERAL CHEMISTRY RESULTS

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE MATRIX : SOIL
PROJECT # : 15,452.002

PROJECT NAME : PIERCE CO. PHASE 2 ENV. UNITS T %
ATI I.D.$% CLIENT I.D. MOISTURE

9005-055-10

TP-5 @ 5 1/2 7.6
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)! !\: AOO[\/TiCO[TeChnOIOg ieS,]ﬂC. 560 Naches Avenue. 5.W.. Suite 101. Renton, WA 58055, (206) 228-8335

ATI I.D. 7 9005-039

RECEIVED
M 30 1580

APPLIED GEQTECHNOLDGY INC

May 25, 1990

Applied Geotechnology, Inc.
P.0. Box 3885

Bellevue, WA 9800S
Attention : Rod Struck
Project Number : 15,452.002

Project Name : Pierce Ccunty Phase II Env. Audit

On May 3, 1990 Analytical Technologies, 1Inc. received 19 soil

samples for analysis. The samples were analyzed with EPA
methodology or equivalent methods as specified in the attached
analytical schedule. The results, sample cross reference, and the

quality control data are enclosed.

N Lo D W?() ) CRRE WA \o, P
Karen L. Mixon Frederick W. Grothkopp
Project Manager Technical Manager

FWG/tc
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TI I.D. 7 9005-039

ANALYTICAL SCHEDULE

CLIENT z

PROJECT # : 15,452.002
PROJECT NAME : PIERCE COUNTY P
ANALYSTIS

VOLATILE ORGANIC COMPOUNDS
FUEL HEYDROCARBONS
MOISTURE

R = ATI - Renton

SD = ATI - San Diego

T = ATI - Tempe

PNR = ATI - Pensaccla

FC = ATI - Fort Collins
SUB = Subcontract

APPLIED GEOTECHNOLOGY, INC.

HASE ITI ENV. AUDIT

TECHNIQUE REFERENCE

GCMS EPA 8240

GC/FID EPA 8015 MODIFIED
GRAVIMETRIC METHOD 7-2.2

SD



’ f : ~ Ml lul‘f T BTNl 18 IS IS YUIT D0, o

1 I.D. # 9005-039

VOLATILE ORGANICS ANALYSIS
TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : N/A
PROJECT # : 15,452.002 DATE RECEIVED : N/A
PROJECT NAME : PIERCE COUNTY PHASE II DATE EXTRACTED : 05/11/90
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 05/16/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD  : 8240 DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

RESULTS BASED ON DRY WEIGHT

SCAN ESTIMATED
COMPOUND NUMBER CONCENTRATION

NO NON-HSL COMPOUNDS FQUND > 10% OF NEAREST INTERNAL STANDARD.
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VOLATILE ORGANICS ANALYSIS
TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 05/03/90
PROJECT # : 15,452.002 DATE RECEIVED : 05/03/90
PROJECT NAME : PIERCE COUNTY PHASE II DATE EXTRACTED : 05/11/90
CLIENT I.D. : B2-72 1/2 DATE ANALYZED : 05/16/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8240 DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

RESULTS BASED ON DRY WEIGHT

COMPQUND NUMBER

NO NON-HSL COMPOUNDS FOUND > 10% OF

ESTIMATED
CONCENTRATION

NEAREST INTERNAL STANDARD.
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FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : N/A
PROJECT # : 15,452.002 DATE RECEIVED : N/A
PROJECT NAME : PIERCE COUNTY PHASE II DATE EXTRACTED : 05/09/90
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 05/12/90
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE o

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE .

HYDROCARBONS QUANTITATED USING DIESEL





