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WA State Department
of Ecology (SWRO)

Dear Mr. Meir:

Final Report

Hydrocarbon Contaminated Soil Remediation
Narrows Marina, Tacoma

This letter. presents the results of an on-site solid phase remediation of
hydrocarbon contaminated soils associated with former underground storage
tanks (USTs) at the above referenced site. Applied Geotechnology Inc. (AGI)
was retained for services associated with contaminated solils discovered dur-

ing the removal of underground storage tanks and the on-site remediation of
contaminated seils.

BACKGROUND

The site is located at 8007 South 18th Street, Tacoma, Washington (Figure
1). Three underground storage tanks (USTs), two 3000 gallon gasoline and

one 3000 gallon diesel, were removed from a single tank nest east of the
marina {Figure 2).

Excavation of the tanks by Station Maintenance and Equipment (SME) revealed
contamination within the tank nest, particularly against the west and south
edges of the cavity. Gary Porter, Tacoma~Pierce ¢ounty Health Department
(TPCHD) was present and observed contamination during excavation. Six soil
samples collected by TPCHD were analyzed for TPH (total petroleum hydrocar-
bons) and BETX (benzene, ethlybenzene, toluene, xylene) and revealed
contamination along the west and south walls. Mr. Porter requested that an
environmental assessment be performed, and overexcavation and remediation of
the of contaminated soil be performed.
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SITE WORK

During the period of June 7 through 9, 19889, AGI personnel were on-site
directing the excavation of hydrocarbon contaminated soil. Scil samples
were collected from the tank cavity floor and walls and screened visually
and with a photoionization detector (PID) to determine the extent of
contamination. Based on preliminary field screening, soil samples were
selected and analyzed for TPH (total petroleum hydrocarbons) by EPA Method
8015 and BETX (benzene, ethlybenzene, toluene, xylene) by EPA Method 8020.
The excavation continued until clean soil was encountered.

Satisfactory c¢leanup was achieved on the north, east, and west walls and
floor of the tank cavity. Soils with hydrocarbon concentrations above the
Washington State Department of Ecology {Ecology) cleanup guidelines remain
along the southern wall, as continued excavation would have jeopardized the
stability of several above-ground storage tanks. A visqueen barrier was
installed along the southern wall separating the tank cavity from the
contaminated soils. This contaminated scil along the south wall will
require remediation whenever the remaining tanks, both above-ground and
underground storage tanks, are removed.

The approximately 450 cubic yards of contaminated soil removed during
excavation, was remediated on site using solid phase treatment techniques.
The contaminated soil was placed on visgueen and spread out in a layer
approximately 10 inches in thickness. The soil was tilled several times a
week, to enhance aeration.

Four composite soil samples were collected from the solid phase treatment
area and submitted for TPH and two samples for BETX analyses. Analytical
results indicated that the hydrocarbon concentration in the soll was belaow

cleanup guidelines. On June 30, 1988, the treated scil was backfilled inte
the cavity, and compacted.

LABORATORY ANALYTICAL RESULTS

The analytical results for the soil samples from the tank cavity and the
s0lid phase treatment area are presented in Table 1. The results indicate
that soils with hydrocarbon concentrations above Ecology's cleanup gulde-
lines have been removed from the tank cavity with the exception of the mid
south wall, where soil with higher levels of hydrocarbons remains. In addi-
tion, results of soil samples collected from the treatment area indicate
that the soil has been cleaned to below Ecology’s cleanup guidelines.
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SUMMARY

The majority of hydrocarbon contaminated soil associated with the former
USTs has been excavated and remediated. The clean soil was plaged and com-
pacted back in the tank cavity. Soil with hydrocarbon levels above Ecology
cleanup guidelines remains to the south of the former UST cavity and is
separated from the backfill by a wvisqueen barrier. This soill will require
remediation whenever the adjacent storage tanks are removed.

Peter P. Barry
Hydrogeologist

iy

{"
John E}\Néﬁby, PAE.

President
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LIMITATICONS

This report has been prepared for the exclusive use of Narrows Marina, and
theilr other consultants for this project only. The analyses, conclusions,
and recommendations in this report are based on conditions encountered at
the time of our field investigation, design information you provided, and
our experience and engineering judgement. AGI cannot be responsible for the
interpretation of the data contained herein by others.

OQur work has been performed in a manner consistent with that level of care
and skill ordinarily exercised by members of the profession currently prac-

ticing under similar conditions in the area. No other warranty, express or
implied, is made.
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS

NARROWS MARINA

META &
DEPTH TPH ETHYL- PARA CRTHO

SAMPLE SOURCE (FEET) DATE 8015 BENZENE | BENZENE | TOLUENE XYL:EN ES XYLENE
TANK CAVITY

EAST WALL 8 8/7/89 37 < 0.025 <0.025 < 0.025 < 0.025 <0.025
NORTH WALL, FLOOR 1.5 65789 <5 0.04 <0025 <0.025 <0.025 <0.025
SOUTH~ SOUTHWEST 1" 6/7/89 208 1.04 5.7 3.9 28 €4

WALL, FLOOR

WEST WALL, FLOOR 14 6/7/89 <& 0.047 <0025 <0.025 0.11 <0.025
NORTH WALL 8.5 6/8/89 <5 < 0.025 < 0.025 <0.025 <0.025 < 0.025
NORTH SIDE, FLOOR 13.5 6/8/89 <5 0.038 0.085 0.034 0.21 0.043
WEST WALL g 8/9/89 <5 <0025 <0.025 < 0.025 < 0.025 <0.025
WEST SIDE FLOOR 12 6/8/89 7 0.18 0.073 0.033 0.19 < 0.025
SOUTH WALL, WEST END 9 &/9/889 21 <0028 < 0.025 < 0.025 0.11 <0.025
MID SOUTH WALL 9 6/9/89 1,400 0.36 2.4 0.41 7.4 0.49
TREATMENT AREA

QUAD 1 0.0-0.8 &/2%/89 95 NA NA NA NA NA
QUAD 2 0.0-0.8 8/23/89 180 NA NA NA NA NA
QUAD 3 0.0-0.8 8/23:89 &0 NA NA NA NA NA
QUAD 4 0.0-0.8 6f2a/89 13 NA NA NA HA NA
EAST 0.0-0.8 715189 NA <0.01 <00 < 0.01 <0.01 < 0.01
WEST 0.0-0.8 7i5/89 NA <0.01 <0.01 < 0.01 <0.01 <0.01

1. Units are mg/kg [parts per million {ppm)}
2. < indicates below detection lmit,

3. N/E indi¢ales not established.

4, N/A indicates not analyzed.
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CHEMICAL ANALYSES
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REC.E.NED ATI I.D. # 8906-026

Jon 26 98

APPUED GEGTECHHOLGGY INC

June 22, 1989

Applied Geotechnology, Inc.
P.0O. Box 3885
Bellevue, WA 98009

Attention : Allen Moore

Project Number : -
Project Name : Narrows Marina/Tacoma Yacht

on June 7, 1989 Analytical Technologies, Inc. received four soil

Y

samples for analyses. 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.

IR o sl

Donna M. McKinney Frederick W. Grothkopp
Metals Chemist Technical Manager

FWG/hbb
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ATI I.D. % 89506-026

SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : -
PROJECT NAME : NARROWS MARINA/TACOMA YACHT
ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8906~026-1 EAST WALL 8 SOIL 06/07/89
8906-026-2 NORTH WALL/FLOOR 11-1/27 SOIL 06/07/89
8906-026-3 SOUTH/SOUTHWEST WALL/FLOOR 11/  SOIL 06/07/89
8906-026-4 WEST WALL/FLOOR 14° SOIL 06/07/89
wwwww TOTALS —~——-
MATRIX # SAMPLES

- - e ot o et A W

ATI STANDARD DISPOSAL PRACTICE
The samples f£rom this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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ANALYTICAL SCHEDULE

CLIENT
PROJECT #
PROJECT NAME

APPLIED GEOTECHNOLOGY, INC.

4 48 w0

NARROWS MARINA/TACOMA YACHT

—— i Mt e e S i et ke St Bt e Wt S S T TR e A ket A e e o s iy USSP A A BB ) e il e i o bk W W A e

ANALYSIS TECHNIQUE
BETX GC/PID
FUEL HYDROCARBONS GC/FID

MOISTURE GRAVIMETRIC

ATI I.D. ¢ 8906-026

EPA 8020

EPA 8015 MODIFIED

METHOD 7-2.2
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ATI I.D.

PURGEABLE ARCMATICS ANALYSIS

DATA SUMMARY

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED
PROJECT # :

PROJECT NAME : NARROWS MARINA/TAC. YACHT

CLIENT I.D. : REAGENT BLANK

SAMPLE MATRIX : SOIL

EPA METHOD : 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

DILUTION FACTOR

8 sk 4% 88 s 4N

8806-026

N/A

N/A
06/08/89
06/12/89
ng/Xg

————“ﬁmw"————mmw—.ﬂl—————--.»ul-———nm—-—.——--—wwn—-————“ﬂ“-_——”wu—“--mmm"“-_m”“

w"mﬂnu———:m"wwu-ﬂ——-‘“wn‘y—u“——m.—“-_-_-v“lﬂ-————“ﬁh“lnu‘—_“#M"——n-m”ﬂ“_n—m“““—nm

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHC XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

<0.025
<0,025
<0.025
<0.025
<0.025

93
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ATT I.D. &

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED
PROJECT # P - DATE RECEIVED
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED
CLIENT 1.D. : EAST WALL 8’ DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHOD : 8020 (BETX) DILUTION FACTOR

RESULTS BASED ON DRY WEIGHT

8906—-026-1

e B % #4 4P B0

06/07/89
06/07/89
06/08/89
06/12/89
mg/Kg

-.-mw-u-——.—-—.-—.-w-._.u-————__n“”mu-.———”._——“u-—w.—-——....uu-——————mmu——u———-—-mu-——-———

._-.-q-—wu-a-—-.__-.-......--a.n-----———..-.-.-u..—-n-—._-.-wu—o-————.-_......—.---..-—._—-—.—wu———.—_——._a—u-—-——“"“—-w

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

<0.025
<0.025
<0.025
<0.025
<0.025

94
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ATI I.D. # 8906-026-2

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED : 06/07/89
PROJECT # : - DATE RECEIVED : 06/07/89
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED -: 06/08/89
CLIENT I.D. : NORTH WALL/FLOOR 11-1/2‘  DATE ANALYZED : 06/13/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

——_-.-.-.-n-mm—-u-—--——wm“wmmm——._._..»«.u—--»-—-—-—-mmu—————nmw————-“wmwmmm.——_-.o.—.-..w-u-.-..

COMPOUNDS RESULTS
BENZENE 0.040

ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE <0.025
ORTHC XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 88
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ATI I.D. #

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED
PROJECT # ¢ - ' DATE RECEIVED
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED
CLIENT I.D. : SOUTH/S.W. WALL/FLR 11f/ DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHOD : 8020 (BETX) DILUTION FACTOR

RESULTS BASED ON DRY WEIGHT

8906-026-3

8 S8 BE 48 ¥

(13

06/07/89
06/07/89
06/08/89
06/12/89
ng/Kg

10

mm—-————_-mm..-..um——.—n””wuu———_wwwu———_—-—mmu——-——nmmu———_-’«m“wuuu———.-wma»-———

—.—-—_—-»_puumu—._._—w.-.muw——_-.m.......-.-u———_—“wm———-——-—ﬁﬂ-—-----.-—«--—---————_..-....-m-——-——mw

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

* out of limits due to matrix interference.
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ATI I.D. # 8906-026-4

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED : 06/07/89
PROJECT # : - DATE RECEIVED : 06/07/89
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED .: 06/08/89
CLIENT I.D. : WEST WALL/FLOOR 14' DATE ANALYZED : 06/12/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

—— A S L W W T S S - A o S Y A S S A T M A mew v e S T S S A W S T e S e v S iy duh i ek i A LS LA LS M M T G W M G s e Tt S i A e e el i

COMPQOUND RESULTS
BENZENE 0.047
ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE 0.11
ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUQROBENZENE 86
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ATI I.D. % 8906-026

PURGEABLE AROMATICS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. : SAND 6/7
PROJECT # I DATE ANALYZED : 06/12/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT UNITS : mg/Kg
EPA METHOD : 8020 (BETX) MATRIX : SOIL
DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE <0.025 0.400 0.383 96 N/A N/A N/A
CHILOROBENZENE <0.025 0.400 0.437 109 N/A N/A N/A
TOLUENE . <0.025 0.400 0.441 110 N/A N/A  N/A
META & PARA XYLENE <0.025 1.10 1.19 108 N/A N/A N/A
% Recovery = {(Spike Sample Result - Sample Result)
————————————————————————————————————— X 100
Spike Concentratiecn

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100

Average Result
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ATI I.D. & 8906-026

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED : N/A
PROJECT # : - DATE RECEIVED : N/A
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED : 06/08/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 06/08/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8906-026-1

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT . APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED . 06/07/89
PROJECT # - DATE RECEIVED : 06/07/89
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED .: 06/08/89
CLIENT I.D. : EAST WALL 8’ DATE ANALYZED : 06/09/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 37

HYDROCARBON RANGE cig - C24

HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8906-026~2

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT

+ APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED : 06/07/89
PROJECT # : - DATE RECEIVED : 06/07/89
PROJECT NAME : NARROWS MARINA/TAC. 'YACHT DATE EXTRACTED -+ 06/08/89
CLIENT I.D. : NORTH WALL/FLOOR 11~1/2‘ DATE ANALYZED : 06/09/89
SAMPLE MATRIX : SCIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS : <5
HYDROCARBON RANCE -
HYDROCARBONS QUANTITATED USING GASQOLINE
FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING , DIESEL
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ATI I.D. # 8906-026-3

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.DATE SAMPLED : 06/07/89
PROJECT 4 : DATE RECEIVED : 06/07/89
PROJECT NAME NARROWS MARINA/TAC. YACHT DATE EXTRACTED : 06/08/89
CLIENT I.D. : SOUTH/S.W. WALL/FLR 11’ DATE ANALYZED ': 06/09/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS
FUEL HYDROCARBONS 180
HYDROCARBON RANGE ce - Cl4
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS 26
HYDROCARBON RANGE c18 - C24

DIESEL

HYDROCARBONS QUANTITATED USING

BEST ESTIMATE OF FUEL TYPE -~ 7 PARTS GASOLINE : 1 PART DIESEL
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ATI I.D. # 8906-026-4

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 06/07/89
PROJECT # : DATE RECEIVED : 06/07/89
PROJECT NAME : NARROWS MARINA/TAC. YACHT DATE EXTRACTED ': 06/08/89
CLIENT I.D. : WEST WALL/FLOOR 14’ DATE ANALYZED : 06/09/89
SAMPLE MATRIX : SOIL UNITS : ng/Kg
EPA METHOD : 8015 MCODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # B906-026

FUEL HYDROCARBONS
QUALITY CONTROL DATA

APPLIED GEOTECHNOLOGY, INC. DATE EXTRACTED

CLIENT : : 06/08/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE ANALYZED : 06/09/89
EPA METHOD : 8015 MODIFIED SAMPLE MATRIX . SOIL
SAMPLE ID : 8906~026-1 UNITS : mg/Kg
DUP DUP

SAMPLE CONC SPIKED % SPIKED % |
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RED
FUEL
HYDROCARBONS <5 500 491 98 496 99 1

% Recovery = (Spike Sample Result - Sample Result)
——————————————————————— - -- X 100

Spike Concentration

RPD (Relative % Difference) = (Sample Result -~ Duplicate Result)
————————————————————————————————— X 100
Average Result
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ATI I.D. # 8906-026

GENERAL CHEMISTRY RESULTS

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE MATRIX : SOIL
PROJECT # : - '
PROJECT NAME :

NARROWS MARINA/TACOMA YACHT

R —————————————pespee TP R DT PRl l ol af e b b s d b nd o e

MOISTURE % i2 13 26 11
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ATI I.D. % 8906-026

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE MATRIX : SOIL
PROJECT # P - ‘ '
PROJECT NAME : NARROWS MARINA/TACOMA YACHT

ATI SAMPLE DUP SPIKED SPIKE 3%
PARAMETER UNITS 1I.D. RESULT RESULT RPD CONC ADDED REC
MOISTURE % 8906~026-1 12 12 0 N/A N/A N/A

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100

Average Result
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)I &K, AnolyticolTechnologies,lnc. 560 Noches Avenue, SW . Suite 101, Renton. WA 93055, (206) 228-8335

REGENE_\) ATI I.D. ¢ 8906-032
JoN 23 18

We
APPLIED GEDTECHNOLOG‘(

June 20, 1989

Applied Geotechnology, Inc.
P.O. Box 3885
Bellevue, WA 98009

Attention : Allen Moore
Project Number : -
Project Name : NARROWS MARINA/TACOMA YACHT

On June 8, 1989 Analytical Technologies, Inc. received two soil
samples for analyses. 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.

Gonnall T
Donna M. McKinnéy Frederick W. Grothkopp
Metals Chenmist Technical Manager

FWG/nah



)! E\ AnclvticalTechnologies,inc.

ATI I.D. # 8906-032
SAMPLE CROSS REFERENCE SHEET

CLIENT :
PROJECT # :
PROJECT NAME :

APPLIED GEOTECHNOLOGY, INC.

NARROWS MARINA/TACOMA YACHT

————— A — " S A S o T~ - " W - Tt E B T S dratt e bk e M R A LS. LS AL I A LR LS S W S WA SN OSE P SI AT SN S AT L e e B N B S e Gt M i T S S

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8906-032~1 NORTH WALL 8-1/2° SOIL 06/08/89
8906-032-2 NORTH SIDE FLOOR SOIL 06,/08/89
————— TOTALS ——---
MATRIX 4 SAMPLES
SOIL 2

[PURp———————— PP MY LY L8 4 A e

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.



)! gk Analytical Technologies,Inc.

ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : -

PROJECT NAME : NARROWS MARINA/TACOMA YACHT
ANALYSIS TECHNIQUE
BETX . GC/PID
FUEL HYDROCARBONS GC/FID
MOISTURE GRAVIMETRIC

ATI I.D. # 8906-032

s W i et L LS LS AR AL G e G A T T e e WS T b

S D AS . o T — A an A BAR S e S

EPA 8020
EPA 8015 MODIFIED

METHOD 7-2.2



)! A\ Analytcol Technologies,inc.

ATI I1.D. # 8906-032

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : N/A
PROJECT # . DATE RECEIVED : N/A
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE EXTRACTED : 06/12/89
CLIENT I.D. + REAGENT BLANK DATE ANALYZED : 06/12/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTCOR : 1

RESULTS BASED ON DRY WEIGHT

”Mﬂum——-—--v—--w-l—hﬂ-u-————.-—-—wmaﬂ.cu-———-—.—ﬁw-————-m-—wwu-————-ﬂuﬂ-——--na—hoﬂmu—_—-—n”ﬂmw———

COMPOUNDS RESULTS
BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE <0.025
ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMCFLUOROBENZENE 100



)f p.k AngivticaiTechnologies,inc.

ATI I.D. # 8906-032-1

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED
PROJECT # HE DATE RECEIVED
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE EXTRACTED
CLIENT I.D. : NORTH WALL 8-1/2' DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS

EPA METHOD : 8020 (BETX) DILUTION FACTCR

RESULTS BASED ON DRY WEIGHT

as 4% B8 wEe sm e¢

06/08/89
06/08/89
06/12/89
06/12/89
mg/Kg

““————_-mﬁm“Iln-——-l—.m”wwu—o_——p—-—--_ﬁuw---——“q—nﬂu———t-——"“M—“—--“m*“————-“-ﬂ“_

-.——-—_.-.-—-—u—-wmmu———-mmm-—;uum-——_—m.—.mu————-—mﬁmu—————‘.—mu————_“mmmu——_n“.—.u———

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

<0.025
<0.025
<0.025
<0.025
<0.025

7Y



)f \A AnaiyicalTechnologies,Inc.

ATI I.D. % 8906-032-2

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT + APPLIED GEOTECHNOLOGY INC.
PROJECT # -
PROJECT NAME : NARROWS MARINA/TACOMA YACHT

e

CLIENT I.D. : NORTH SIDE FLOOR
SAMPLE MATRIX : SOIL
EPA METHOD : 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

26 B8 88 we FE W

06/08/89
06/08/89
06/12/89
06/12/89
mg/Kg

-u-..———--._.--—m.-.u-.-—-——--.——-.——-.—-—-.-—-q..«nu——-nm”mu————m“ﬁmum-———-_“wuwu———...—---.-.---...--—...-.

e o e oo e e o Y S e B e o Mk Wk Bt ik A . e e ik Bl s e M s v e G LALD B S o R M e o A AR e S T T i A AR Sl s s e e Al WL S8 S s e =

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

Halocarbons also found

0.038
0.085
0.034
0.21

0.043

86
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ATI I.D. # 8906-032

PURGEABLE AROMATICS
QUALITY CONTROIL DATA

CLIENT : APPLIED GEOTECHNOLOGY INC. SAMPLE I.D. : 8906-032-2
PROJECT # : - : DATE ANALYZED : 06/12/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT UNITS : mg/Kg
EPA METHOD : 8020 (BETX) MATRIX : SOIL

DUP DUP

SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC  RPD
BENZENE 0.031 0.400 0.389 90 0.407 94 5
CHLOROBENZENE <0.025 0.400 0.406 102 0.407 102 0
TOLUENE 0.028 0.400 0.402 94 0.407 95 1
META & PARA XYLENE 0.17 1.10 1.22 96 1.22 96 0

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)"
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ X 100
Average Result



wc\y!icolTechnoiogies,lnc‘

aTi I.D. # 8506~032 !

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

LIENT . APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : N/A
\ROJECT # Hl DATE RECEIVED :

ROJECT NAME *¢ NARROWS MARINA/TACOMA yacHT DATE EXTRACTED  * 06/14/8°
LIENT I1.D. . REAGENT BLANK DATE ANALYZED . 06/14/89
3AMPLE MATRIX SO1L UNITS : ng/KJ
2pA METHOD : 8015 MODIFIED DILUTION FACTOR @ 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8906-032-1

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 06/08/89
PROJECT # s - ‘ DATE RECEIVED . : 06/08/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE EXTRACTED : 06/14/89
CLIENT I.D. : NORTH WALL 8-1/2’ DATE ANALYZED : 06/15/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8%06~032-2

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY INC. DATE SAMPLED : 06/08/89
PROJECT # : - , DATE RECEIVED - : 06/08/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE EXTRACTED : 06/14/89
CLIENT I.D. : NORTH SIDE FLOOR DATE ANALYZED : 06/14/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE ~

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE : -
HYDROCARBONS QUANTITATED USING DIESEL



)! |l\ AnclyticalTechnologies,inc.

ATI I.D. # 8906-032

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT . APPLIED GEOTECHNOLOGY INC. DATE EXTRACTED : 06/13/89
PROJECT NAME : NARROWS MARINA/TACOMA YACHT DATE ANALYZED .: 06/16/89
EPA METHOD : 8015 MODIFIED SAMPLE MATRIX : SOIL
SAMPLE ID : 8906-040-5 UNITS : mg/Kg
DUP DUP

SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS <5 500 441 88 454 91 3

% Recovery = (Spike Sample Result - Sample Result)
———————— ———————— —————== X 100
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100
Average Result



égAnoéyricoi'fechnologies,inc

ATI I.D. # 8906-032

GENERAL CHEMISTRY RESULTS

CLIENT : APPLIED GEOTECHNOLOGY INC. SAMPLE MATRIX : SOIL
PROJECT # : -
PROJECT NAME : NARROWS MARINA/TACOMA YACHT

— ———— A - T T s A Ee mak S Al Srf A A Gl SN AL AR Al LAY S S AR A T T S W W AR LIS . A GV S SR G S Al s A AR L e S R G M S A B Y LS, S SO AR 0 s s sl iy e

- —— . o o Yo 4 Bl e i Nl B ot ek v i e i Ve A R R UAke ALK S 4068 AN T S lnrm e e Y AL LIS S S G B B A W e e ok (A S e o W Tk UL UL S S s g s e e e

MOISTURE % i8 19



)! ,\K ArciyticalTechnologies,inc.

ATI I.D. # 8906-032

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : APPLIED GEOTECHNQLOGY INC. SAMPLE MATRIX : SOIL
PROJECT # P -
PROJECT NAME : NARROWS MARINA/TACOMA YACHT

— —— ——— —— Ve 2ot S e T e Tk ek S W A . LS S o Mo o maar tame derst A D A A SLPS W S S A A A AT Y AR S AR S S e o S SR S M T e B AR LS UL L s S L Lo

ATI SAMPLE DUP SPIKED SPIKE $%

PARAMETER UNITS I.D. RESULT RESULT RPD CONC ADDED REC
MOISTURE % 8906-038-1 14 15 7 N/A N/A N/A
MOISTURE % 8906-036-10 17 16 6 N/A N/A N/A

Spike Concentration -

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100
Average Result
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)| A\, AnclyticalTechnologies,Inc. 50 nacnes avenue. 5.w. Sute 101, Renton. WA 98085. (206) 228-8335

EXQ‘JD ATI I.D. # 8%906-103
‘{ES: \{)ﬁﬁﬁ

0L
July 7, 1989

Applied Geotechnology, Inc.
300 120th Avenue N.E.
Building 4, Suite 215
Bellevue, WA 98009

Attention : Peter Barry
Project Number : 15398.001

Project Name : -

on June 23, 1989 Analytical Technologies, Inc. received four soll
samples for analyses. 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
contrel data are enclosed.

Mery C T pe st bonpyp

Mar . Bilva \ Frederick W. Grothkopp
GC emist Technical Manager

FWG/hbb



)! g\ AnalyticalTechnologies,Inc.

ATI I.D. # 8906~103
SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # ¢ 15398.001
PROJECT NAME : =~

———_mwuuu-.—-——.——.-.-.........n--an-.-.....u-._-.—....a.---—.——--»m“.u—--—-——-.-».....qu_——_-»mw-n———_-m#m-u—-—__-._

ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8906-103-1 TREATMENT AREA, QUAD #1  SOIL 06/23/89
8906-103-2 TREATMENT AREA, QUAD #2  SOIL 06/23/89
8906~103-3 TREATMENT AREA, QUAD #3  SOIL 06/23/89
8906-103-4 TREATMENT AREA, QUAD #4  SOIL 06/23/89
————— TOTALS --—=-
MATRIX # SAMPLES
SOIL 4

N s k. o A e s oD e A S T R T e S0 M T T A S S M S o B

The samples from this project will be disposed of in thirty (30) days
from +the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.



c):‘.fg AndlyticalTechnologies,inc.

ATI I.D. # 8906-103

ANALYTICAL SCHEDULE

CLIENT : APPLIED GEOTECHNOLOGY, INC.

PROJECT # : 15398.001

PROJECT NAME : -

ANALYSIS TECHENIQUE REFERENCE/METHOD

" T " o v T ¥t Ak Wil Wi S T o 4 S Wp vy e Ao o A A R e o S S A S S W A W RS, U T A M M T wh AL LA L W S o MM O T ok e S Ll LS o G S (S Stk e e

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED



c)*_"‘_;\:a AnclyticalTechnologies,inc

T

e

e 80 wd ww

8906-103

N/Aa
N/A
06/26/89
06/29/89
?g/Kg

ATI I.D.
FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED
PROJECT # : 15398.001 DATE RECEIVED
PROJECT NAME : - DATE EXTRACTED
CLIENT I.D. ¢ REAGENT BLANK DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
EPA METHOD : 8015 MODIFIED DILUTION FACTOR
COMPOQUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8906-103

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15398.001 DATE RECEIVED : N/A
PROJECT NAME @ - DATE EXTRACTED : 06/27/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 06/29/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHCD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
EYDROCARBONS QUANTITATED USING DIESEL



)! ak ArcivticaiTechnologies,inc.

ATI I.D. # 8906-103-1

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15398 001 DATE RECEIVED :© : N/A
PROJECT NAME DATE EXTRACTED : 06/27/89
CLIENT I.D. : TREATMENT AREA, QUAD #1 DATE ANALYZED : 06/29/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 95

HYDROCARBON RANGE Ccl10 - C28

HYDROCARBONS QUANTITATED USING DIESEL



)f AK AncticalTechnologies,inc.

ATI I.D. # 8906-103-2

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15398.001 | DATE RECEIVED ~ : N/A
PROJECT NAME : - DATE EXTRACTED : 06/26/89
CLIENT I.D. : TREATMENT AREA, QUAD #2 DATE ANALYZED : 06/26/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 180

HYDROCARBON RANGE C10 - C28

HYDROCARBONS QUANTITATED USING DIESEL



)! *\, AncivtcalTechnologies,inc.

ATI I.D. # 8906-103-3

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : 15398.001 - DATE RECEIVED ~ : N/A
PROJECT NAME : - DATE EXTRACTED : 06/26/89
CLIENT I.D. : TREATMENT AREA, QUAD #3 DATE ANALYZED : 06/26/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS 60

HYDROCARBON RANGE €10 - €28

HYDROCARBONS QUANTITATED USING DIESEL



)i 1\, AnalyticalTechnologies,Inc.

ATI I.D. # 8906-103-4

FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : 15398.001

PROJECT NAME : -

CLIENT I.D. : TREATMENT AREA, QUAD #4
SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED

COMPOUNDS

vt i Ll R, Sa B M A T e W el WL A o e S T e S i B s s B S e S e

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

N/A

N/A
06/27/89
06/29/89
?G/Kq

a8 #4428 4G BE W

PR ————————— R R L L R s 4

PrEp————————— AR PR 4 L Ll

<5

GASOLINE

88
Cl10 - C28
DIESEL
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ATI I.D. # 8906-103

FUEL HYDROCARBONS
QUALITY CONTROIL. DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE EXTRACTED : 06/22/89
PROJECT NAME : = DATE ANALYZED : 06/25/89
EPA METHOD : 8015 MODIFIED : SAMPLE MATRIX : SOIL
SAMPLE ID : 8906~085-5 UNITS : mg/Kg
DUP DUP

SAMPLE CONC SPIKED % SPIKED $
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS 11 500 414 81 419 82 1

)

% Recovery = (Spike Sample Result ~ Sample Result)
| Spike Concentration
RPD (Relative % Difference) = (Sample Result ~ Duplicate Result)

————————————————————————————————— X 100
Average Result



)! gk AncyticolTechnologies, Inc,

ATI I.D. # 8906-103

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE EXTRACTED : 06/27/89
PROJECT NAME : - _ DATE ANALYZED .: 06/29/89
EPA METHOD : 8015 MODIFIED SAMPLE MATRIX : SOIL
SAMPLE ID : 8906-103~4 UNITS : mg/Kg
DUP pup

SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS 88 500 436 70 431 69 1

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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c)ﬁ‘.A_g? AnoIy%icc!Technologies,[nc. 560 Naches Avenue. S.W., Suite 101, Renton, WA 52055, (206) 228-8335

REQENED ATI I.D. # 8906-034

26 88

\opiED GEOTEC

QLOGY 1RO

June 22, 1989

Applied Geotechnology, Inc.
300 120th Avenue N.E.
Building 4, Suite 215
Bellevue, WA 98009

Attention : Gary Laakso

Project Number : -
Project Name : Narrows Marina

On June 9%, 1989 Analytical Technologies, Inc. received four soil
samples for analyses. The samples were analyzed with EPA methodology
or eguivalent methods as specified in the attached analytical
schedule. The results, sample cross reference, and the quality
control data are enclosed.

Lonra Tradu )ity
Donna M. McKinney Frederick W. Grothkopp

Metals Chemist Technical Manager

FWG/tpj
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ATI XI.D. # 8906-034

SAMPLE CROSS REFERENCE SHEET

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : -
PROJECT NAME : NARROWS MARINA
ATI # CLIENT DESCRIPTION MATRIX DATE SAMPLED
8906-034~1 9/ WEST WALL SOIL 06/09/89
8906~034~2 12/ WESTSIDE FLOOR SOIL 06/09/89
8906-034~3 9/ SOUTH WALL/WEST END SOIL 06/09/89
8906-034~4 9/ MID SOUTH WALL SOIL 06/09/89
————— TOTALS —=-~——-
MATRIX # SAMPLES
SOIL 4

o ke e S A S T S e S W W e (i S L A . . S A T sl A

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is
required, please contact our sample control department before the
scheduled disposal date.
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CLIENT :
PROJECT # :
PROJECT NAME :

ANALYTICAL SCHEDULE

APPLIED GEOTECHNOLOGY, INC.

NARROWS MARINA

ATI I.D. # 8906~034

T . o —— _— — —— " —— — — o o - O M S T A T G S Erw (kS dhr i A S A G S D A AR LA LS. S A L . . W WG W Y M VMM T TSN e e T S e b A el A LS . s s

W S A LS S S A " " S W - A WA e W TE P S T frrrl Abefr e R0 AL AL AL SLAL S A R TR T U W G v S S M Shr ST WY TR W TR W dw e i A Aot Al S EAS SN S s dLs

BETX
FUEL HYDROCARBONS

MOISTURE

GC/PID
GC/FID

GRAVIMETRIC

EPA 8020

EPA 8015 MODIFIED

METHQOD 7-2.2
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ATI I.D. # 8906-034

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : N/A
PROJECT # : - DATE RECEIVED - : N/A
PROJECT NAME : NARROWS MARINA DATE EXTRACTED : 06/12/89
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 06/12/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

S - A Wl oA R S S o S 2075 T e e A e v b e e vt e LS UL W T St e 4446 AR L S o W A S G S et A MALS SO WU e M St S e ik B S S S e

COMPOUNDS RESULTS
BENZENE <0.025
ETHYLBENZENE <0.025
TOLUENE <0.025
META & PARA XYLENE <0.025
ORTHGC XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 100
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ATI I.D. #

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY,
PROJECT # : -

PROJECT NAME : NARROWS MARINA

CLIENT I.D. : 9/ WEST WALL

SAMPLE MATRIX : SOIL _

EPA METHOD : 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

INC. DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED -
DATE ANALYZED
UNITS
DILUTION FACTOR

8906~-034~-1

06/09/89
06/09/89
06/12/89
06/12/89
mg/Kg

T Y T I TR Y A T

- —— T S o S W S T T e e by o b S et e i A LS S e e A A e e M T Ared G G WA AR o S S W W T A T T W W L AL WUR L A S S S - s e -

A L . alS . S T W A - o o A M4 S MM AT W T SV T e A i SR T T G S S S 2o e S $rvk Sl AL WS WSS G M Mt e eaie B YW T ek Ay o A UKL B L AL L N A o S T R B

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

<0.025
<0.025
<0.025
<0.025
<0.025

69
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ATI I.D. # 8906-034-2

PURGEABLE AROMATICS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOIOGY, INC. DATE SAMPLED : 06/09/89%
PROJECT # : - DATE RECEIVED : 06/09/89
PROJECT NAME : NARROWS MARINA : DATE EXTRACTED : 06/12/89
CLIENT I.D. : 12/ WEST SIDE FLOOR DATE ANALYZED : 06/12/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : B020 (BETX) DILUTION FACTOR : 1

RESULTS BASED ON DRY WEIGHT

v e v A —— v T ot Wt U o A S GO A S B A WA el e T T S e s W A S A W S ML AL LS. WS S M S S NS Wk VAR Dl GD oo WA W e S M Wl Bl SR SO e

COMPOUNDS RESULTS
BENZENE 0.16
ETHYLBENZENE ' 0.073
TOLUENE 0.033
META & PARA XYLENE 0.19

ORTHO XYLENE <0.025

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 74

NOTE: Halocarbons also found.
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ATI I.D. #

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # : - .
PROJECT NAME : NARROWS MARINA

CLIENT I.D. : 9/ SOUTH WALL/WEST END
SAMPLE MATRIX : SOIL .

EPA METHOD : 8020 (BETX)

RESULTS BASED ON DRY WEIGHT

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

8906-034-3

06/09/89
06/09/89
06/12/89
06/13/89
mg/Kg

8 B8 88 S8 s 8%

L M S A e ST S o W W A S WU AL A S AL Wl fobi T TOr BT AT M B M i S S S G S . A N S A A Wl Bl s e A ey S e e e T T S - P M e T S A W Skt A e e A P

TR B e Wi T T T e S M T B W W S e W et 4T T W B B IS S S N B G A S B A T S M R B Bl Sk e e (ot S e T e T T e S e M W o Vv o U TS WG BLG M U o de

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

NOTE: Halocarbons also found.

<0.025
<0.028
<0.025
<0.025
<0.025

80
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2 ATI I.D. #

PURGEABLE AROMATICS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED
PROJECT # : - DATE RECEIVED
PROJECT NAME : NARROWS MARINA DATE EXTRACTED
CLIENT I.D. : 9/ MID SOUTH WALL DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
EPA METHOD : 8020 (BETX) DILUTION FACTOR

RESULTS BASED ON DRY WEIGHT

8906-034-4

06/09/89
06/09/89
06/12/89
06/13/89
mg/Kg

1.0

o8 4% e mA 44 e

W b bk e e S e Wb e e e A A A A AL R AR A A AL B T . o W 0 R T e e B ALY TP S S T A S N S D Wt T S Ty Y T Ay A ke B A B AL AL RS LS. WAL SRR AR Mo e Mt e M s

o —— - W S _— — A Rt TR e o b Y e e v (b e AL R S A S W M n o b b A A AL L UL IS BAS WAR GUS. S Ve S A A . Y W Sy T S AT b G A L Al B LS S W e T

BENZENE
ETHYLBENZENE
TOLUENE

META & PARA XYLENE
ORTHO XYLENE

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE

* oOut of limits due to matrix interference.
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ATI I.D. # 8906-034

PURGEABLE AROMATICS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE I.D. ¢ 8906-032-2
PROJECT # HE DATE ANALYZED : .06/12/89
PROJECT NAME : NARROWS MARINA ' UNITS : ng/Kg

EPA METHOD : 8020 (BETX) MATRIX : SOIL

DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED SAMPLE REC SAMPLE REC RPD
BENZENE 0.031 0.400 6.389 90 0.407 94 5
CHLOROBENZENE <0.025 0.400 0.406 102 0.407 102 0
TOLUENE 0.028 0.400 0.402 94 0.407 - 85 1
METZ & PARA XYLENE 0.17 1.10 1.22 96 1.22 96 0

e e e i e o X 100
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100
Average Result
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FUEL HYDROCARBONS ANALYSIS

DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC.
PROJECT # -

PROJECT NAME : NARROWS MARINA

CLIENT I.D. : REAGENT BLANK

SAMPLE MATRIX : SOIL

EPA METHOD : 8015 MODIFIED

TR ————————ee R ST PRy g R LA g S g g ] St

i S SR L B T A o W T B o T e e A ES A A S S . Vit i i T et e Yo e i M RS AAS SR TR e St M S e K s

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

ATI I.D. # 8506-034
DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 06/13/89
DATE ANALYZED : 06/13/89
UNITS : mg/Kg
DILUTION FACTOR : 1
RESULTS
<5
GASOLINE
<5

DIESEL
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8906-034-1

e 4% 44 40 R 40

06/09/89
06/09/89
06/13/89
06/15/89
mg/Kg

ATI I.D. #
FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED
PROJECT # : DATE RECEIVED
PROJECT NAME : NARROWS MARINA DATE EXTRACTED
CLIENT I.D. : 9/ WEST WALL DATE ANALYZED
SAMPLE MATRIX : SOIL UNITS
EPA METHOD : 8015 MODIFIED DILUTION FACTOR
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING GASOLINE
FUEL HYDROCARBONS <5

HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

DIESEL
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ATI I.D. #

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

INC. DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS
DILUTION FACTOR

8906-034~2

% B8 &8 4% B2 B#

06/09/89
06/09/89
06/13/89
06/15/89
mg/Ky

- . Ve W v e Vo A Sair Tmure e Werre e ettt i A AL A S S e St e s e sk S WA A WA AR S S S O o e e S Shar ke Abr A AR LD WL S e WO A S S W O e S T Ak S Mk ) b

CLIENT : APPLIED GEOTECHNOIOGY,
PROJECT # -

PROJECT NAME : NARROWS MARINA

CLIENT I.D. : 12’ WEST SIDE FLOOR
SAMPLE MATRIX : SOIL .

EPA METHOD : 8015 MODIFIED
COMPOUNDS

i e e rrh b T b e v el A AL SUS MRS TR SRS W e o e e e i A e BL LS R O T T s et S S e e e Al G W iy AN S S o S Bt ot A S e e e e el (L AL Sl i -

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

Ccé - Cl4
GASOLINE

<5

DIESEL
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ATI I.D. # 8906-034-3

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 06/09/89
PROJECT # : - DATE RECEIVED : 06/09/89
PROJECT NAME : NARROWS MARINA DATE EXTRACTED : 06/13/89
CLIENT I.D. : 9’ SOUTH WALL/WEST END DATE ANALYZED : 06/15/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 1
COMPOUNDS RESULTS

FUEL HYDROCARBONS | 21

HYDROCARBON RANGE Cc10 - C14

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8%06-034-4

FUEL HYDROCARBONS ANALYSIS
DATA SUMMARY

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE SAMPLED : 08/09/89
PROJECT # P - DATE RECEIVED : 06/08/89
PROJECT NAME : NARROWS MARINA ‘ DATE EXTRACTED : 06/13/89
CLIENT I.D. :+ 97 MID SQUTH WALL DATE ANALYZED : 06/15/89
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8015 MODIFIED DILUTION FACTOR : 10
COMPOUNDS RESULTS

FUEL HYDROCARBONS 1,400

HYDROCARBON RANGE ce ~ Cl6

HYDROCARBONS QUANTITATED USING GASOLINE

FUEL BYDROCARBONS - <50

HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING DIESEL
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ATI I.D. # 8906-034

FUEL HYDROCARBONS
QUALITY CONTROL DATA

CLIENT : APPLIED GEOTECHNOLOGY, INC. DATE EXTRACTED : 06/12/89
PROJECT NAME : NARROWS MARINA DATE ANALYZED .. 06/12/89
EPA METHOD : 8015 MODIFIED SAMPLE MATRIX : SOIL
SAMPLE ID : 8906-038-1 UNITS : mg/Kg
DUP DUP

SAMPLE CONC SPIKED % SPIKED %
COMPOUND RESULT SPIKED SAMPLE  REC SAMPLE RECOVERY RPD
FUEL
HYDROCARBONS <5 500 423 85 431 86 2

% Recovery = (Spike Sample Result - Sample Result)
~~~~~~~~~~~~~~~~~~~~~~~~~~ X 100
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)
————————————————————————————————— X 100
Average Result
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ATI I.D. # 8906-034¢
GENERAL CHEMISTRY RESULTS

CLIENT
PROJECT #
PROJECT NAME

APPLIED GEOTECHNOLOGY, INC. SAMPLE MATRIX : SOIL

L

e %8s s

NARROWS MARINA

Sk A S W S T ek S ik Sk e G e e W L ek WAL S Bk By S B e i Mk Sl i S L AL AL S ALS Ml A S S A S SO S0 SO WU R TN T v MW W e ek A A T e W v A v e el G il Mt e

T T A A S TS I L L L . S L A B S A A Y S A S BAS ML AP M S S S A Y Y (A SO WV TR e S Wk (e drw A et A G TR A (LS Aoy TS TR S S b i S . AN B A e S
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ATI I.D. # 8906-034

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT : APPLIED GEOTECHNOLOGY, INC. SAMPLE MATRIX : SOIL
PROJECT # T -
PROJECT NAME : NARROWS MARINA

A —— - — - T A — S M WA W W S WO A 00 e B M A e Memm ey T Sy Ao s vkl A S A TP AP LD THES VML S e SO S SO RO e M e T e T T S A $4 A E M T WA A S A Uk e by

ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER UNITS 1I.D. RESULT RESULT RPD CONC ADDED REC
MOISTURE ' % 8906-038-1 14 15 7 N/A N/A N/A
MOISTURE % 8906-036-10 17 16 6 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

————————————————————————————————— X 100
Average Result
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SPECTRA laboratories, Inc.

5013 Pacific Hwy. E. #A-12 ¢ “Tcoma, WA 98424

REC)E—N jav

8 1088

July 6, 1989

SME

2302 A street
Tacoma, WA 98402
Customer #81711

Sample Source:
Desc: Soil

1

Sample ID: East side of parking lot
Spectra #23806 Benzene
Toluene
Ethyl Benzene
Para Xylene
Meta Xylene

Ortho Xylene

Sample ID: West side of parking lot

BTX, ppm
Spectra #23807

Benzene
Toluene
Ethyl Benzene
Para Xylene
Meta Xylene
Ortho Xylene

BTX testing performed by EPA Method 8020

SPECTRA LABORATORIES, INC.

Ao ZHN

Steven G. Hibbs, Chemist

(206) 922-5120

Narrows Marine

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
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PPB/AEM/cgl

Applied Geotechnology Inc,

DISTRIBUTION

Narrows Marina, Inc.
8007 5. 19th Street
Tacoma, Washington 98465

Attention: Mr. Stewart Meir
Tacoma—-Pierce County Health Department
3629 South D Street

Tacoma, Washington 88408

Attention: Mr. Gary Porter



