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SUMMARY

• Evaluating the data

• Collecting soil samples from the excavation sidewalls

• Preparing this report

Rev. 0, 02/12195
v

• Groundwater was encountered at approximately 9 feet bgs during excavation.

• Soils encountered during excavation generally consisted of brown sand and
gravel fill from the ground surface to approximately 5 feet below the ground
surface (bgs). A native silty sand layer including organic material extended
from approximately 5 to 6.5 feet bgs, underlain by medium to fme sands to the
total explored depth of approximately 10 feet bgs.

• Observing limited over-excavation of petroleum hydrocarbon contaminated soil

• Coordinating chemical analyses of selected samples

• Collecting soil samples from excavated stockpiled soil

Field activities completed in April and May 1994 consisted of the following:

• Collecting samples of fluid and sludge from the USTs for waste disposal
profiling purposes

At th~., request of the Port of Seattle, EMCON conducted an environmental assessment
at the-Port of Seattle, Terminal 115 in Seattle, Washington. The work was conducted
to document subsurface soil conditions following decommissioning of three underground
storage tanks (USTs). The USTs were decommissioned by Olympus Environmental, Inc.
Waste profiling and disposal were accomplished by Northwest EnviroServices, Inc. The
tanks were discovered during new building construction and appeared to have been
abandoned in place by backfilling with sand. Previous tank contents are not known.

The investigation resulted in identification of the following conditions:
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1 Chapter 173-340 WAC, The Model Toxies Control Act Cleanup Regulation; Method A Cleanup LeveLr.
Amended February 1991.

• Soil samples collected from the excavated soil stockpile containedgasoline-,
diesel-, and oil-range hydrocarbons at concentrations exceeding Washington
State Model Toxics Control Act (MTCA) Method A Cleanup Levelsl

.

• Soil samples collected from all four excavation sidewalls contained gasoline-,
diesel-, and oil-range hydrocarbons at concentrations exceeding MTCA
Method A Cleanup Levels.

This summary is presented solely for introductory purposes and is intended for use in
conjup.ction with the full text of this report, which contains site and project descriptions,
soil sampling procedures, laboratory chemistry methods, laboratory results, conclusions,
and recommendations.

Rev. 0, 02112195
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1 INTRODUCTION

• Preparing a report of the findings

• Collecting soil samples and logging soil conditions

• Preparing a sire-specific health and safety plan

Rev. 0, 02112195
1-1

• Field screening soil for volatile organic compounds

• Evaluating laboratory data

• Coordinating chemical analyses of selected soil and tank contents samples

• Collecting fluid and sludge samples from the USTs and soil samples from the
stockpile

• Observing over-excavation of petroleum hydrocarbon contaminated soil

EMCQN was retained by the Port of Seattle to conduct an environmental assessment
following decommissioning ofthree 6,OOO-gallonunderground storage tanks (USTs) (port
of Seattle tank numbers T11~T11~ and Tl150) at Terminal 115 located in Seattle,
Washington. The USTs were ~iscovered during new building construction and appeared
to have been abandoned in place by backfilling with sand. Previoul; tank contents are not
known.

The tasks completed under the current scope of work consisted of:

The work was authorized under Supplemental Agreement Number 10 of Professional
Services Agreement Number 047006, dated July 19, 1993, between the Port of Seattle
and EMCON. All tasks were completed in general accord with the April 15, 1994,
proposal to the Port of Seattle regarding tank decommissioning activities.
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2 SITE DESCRIPTION

The 'rerrninal 115 property is owned by the Port of Seattle and is located approximately
20 feet above mean sea level, in Seattle, Washington (Figures 2-1, 2-2). The site is
bordered on the north by industrial property, on the south by Southwest Michigan Street,
on the east by the Duwamish Waterway, and on the west by West Marginal Way
Southwest. The property is relatively level. The site is currently used as a marine
storage, transfer, and loading facility.

In April 1994, three approximately 6,000 gallon USTs were discovered during new
building construction for tenant improvements at the site. The USTs were located
immediately north ofSouthwest Michigan Street and south of the building currently under
construction (Figure 2-3). The tanks are believed to have been installed by the Boeing
Company during their occupancy of the site. Prior history and previous tank contents
of the tanks are unknown. Olympus Environmental, Inc. was retained to remove the
USTs and coordinate waste disposal. EMCON was also retained by the Port to conduct
an environmental evaluation of soil adjacent to the tanks.
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3 FIELD ACTIVITIES

3.1'" Health and Safety Plan

3.3 Underground Storage Tank Removal

3.2 Waste Disposal Profiling

Rev. 0, 02112/95
3-1

Olympus Environmental, Inc. (Olympus), subsequently removed remaining contents of
the tanks and stockpiled it on site pending disposal.

During the week of May 9, 1994, Olympus removed the three USTs and transported
them offsite for disposal. Underground storage tank decommissioning activities were
reported to the Port of Seattle and the Washington State Department of Ecology
(Ecology) by Olympus.

A laboratory report and an NWES bill of lading for the liquid are included in
Appendix A.

On May 5, 1994, EMCON personnel returned to the site to collect a composite sample
(Sludge 1) of the sludge within each tank. The sample was transported under standard
chain-of-custody to a laboratory for profiling.

EMCON prepared a site-specific health and safety plan before beginning field activities
in April 1994.

BIPTSIUST115-R.803-94I1b:6
0357-013.01

On April 26, 1994, EMCON personnel visited the site to assess site conditions and
collect representative samples from the· tanks. The tanks appeared to have been
abandoned in place. Each tank contained a combination of sand, liquid, and sludge.
EMCON personnel collected samples from the liquid and submitted them to Northwest
EnviroService, Inc. (NWES), for waste disposal profiling. Composite soil samples
(Comp #1 - SP1 & 2 and Comp #2 - SP3 & 4) were collected from the excavated soil

. stockpile and submitted to a laboratory for disposal profiling. NWES subsequently
removed the liquid for off-site treatment and disposal.
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3.5 Soil Conditions

3.4 Soil Sampling and Excavation

On May 10, 1994, EMCON personnel returned to the site to observe the excavation and
to collect soil samples. An apparent free product accumulation was observed floating on
groundwater present in the excavation at approximately 9 feet bgs. The accumulation
was not thick enough to be measured.

Following excavation activities, soil samples were collected at the excavation limits at
depths of approximately 4 and 8 feet bgs. Soil samples were not collected from the
excavation floor because groundwater was present approximately 9 feet bgs. Soil sample
locations are shown in Figure 2-3

Rev. 0, 02112195
3-2

EMCON personnel then observed over-excavation of petroleum hydrocarbon impacted
soil from the excavation sidewalls from the ground surface to approximately 9 feet bgs.
Approximately 80 cubic yards of excavated soil was temporarily stockpiled onsite
pending disposal. Excavation activities were halted due to the proximity of the partially
constructed building and SW Michigan Street and to reduce delays in the new building
construction schedule. During excavation activities, NWES removed free product and
groundwater from the excavation using a vacuum truck and transported itoffsite for
treatment

Soil samples were collected in clean glass jars with Teflonnll-lined lids, then placed into
an iced cooler. Samples were field-screened using a photoionization detector (PID) to
measure volatile hydrocarbon concentrations in soil vapor. Results of field screening
were used to select samples for laboratory analysis and to guide over-excavation of
contaminated soil. Samples were delivered under standard chain·of custody protocol to
Columbia Analytical Services, in Bothell, Washington, for chemical analyses. Soil
sampling procedures are presented in Appendix B.

Soils encountered during excavation generally consisted of brown sand and gravel fill
present from the ground surface to approximately 5 feet bgs. A native silty sand layer,
including organic material, extended from approximately 5 to 6.5 feet bgs and was
underlain by medium to fine sands to the total explored depth of approximately
10 feet bgs.

BIPrSIUSTI15-R.803-94nb:6
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4 QUANTITATIVE CHEMICAL ANALYSES

4.2.1 Sludge Sample Results

4.1: 0 General Laboratory Procedures

4.2 Laboratory Results

Rev. 0,02/12195
4-1

Samples collected from the excavation sidewalls and the soil stockpile were analyzed for
TPH-G and BTEX using Ecology Method WTPH-G/EPA Method 5030/8020, and for
TPH-D and TPH-O using Ecology Method WTPH-D (extended). Soil samples collected
from the excavated soil stockpile were also analyzed for eight metals using toxicity
characteristic leaching procedure (TCLP) EPA Method 1311. Selected laboratory results
are summarized in Table 4-1. Copies of the laboratory reports are included in
Appendix C.

Sample analyses were performed by Columbia Analytical Services, Inc. (CAS), in
Bothell, Washington. The composite sludge sample (Sludge 1) collected from material
within the USTs was analyzed for total petroleum hydrocarbons as gasoline (TPH-G) and
benzene, toluene, ethylbenzene, and total xylenes (BTEX) using Ecology Method
WTPH-G/EPA Method 5030/8020, total petroleum hydrocarbons as diesel (TPH-D) and
as oil (TPH-O) using Ecology Method WTPH-D (extended), volatile organic compounds
using EPA Method 8260, base neutral/acid semivolatile organic compounds using EPA
Methods 3550/8270, polychlorinated biphenyls (PCBs) using EPA Method 3550/8080,
and eight total metals using EPA Methods 305017060,3050/6010,305017740, and 7421.

A review of laboratory results indicates that the composite sample collected from sludge
within the USTs contained 29,000 parts per million (ppm) TPH-G, 39,700 ppm TPH-D,
6,390 ppm TPH-O, and 92 ppm total xylenes. Except for 43 ppm naphthalene and
110 ppm 2-methylnaphthalene, the sample did not contain concentrations of volatile
organic compounds, base neutral/acid semivolatile organic compounds, or PCBs above
the method reporting limits (MRLs). Barium, chromium, and lead concentrations of
45 ppm, 12 ppm, and 21 ppm, respectively, were detected. No other metals were
detected.
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-------------------
Table 4-1

Results of Analyses
Port of Seattle, Terminal 115

Seattle, Washington
Page 1 of2

Results of Analyses (mg/kg)

Ecology Method
WTPH-G

Ecology Method WTPH-D I Aromatic Volatile Hydrocarbons
(extended) EPA Method 5030/8020

Depth
Sample Number I (feet) Date Collected TPH-G TPH-D TPH-Q Benzene Toluene

Ethyl­
benzene

Total
Xylenes

20

14.5

ND

17.5

11.2

ND

ND

:~i:::!i::::~:::::ljiii:i::::!j:ij::!i!!::

0.5

ND

ND

ND

ND

ND

ND

ND

120

ND

200200 40 I 20

~ I I
ND ND ND

ND ND ND

IND<3'" 8

ND 1.4

ND ND

ND ND

mND ND

ND 2.3

100

~iii:i:i:i:i:i:i:i:i:i:ijj:i:i:I~!liiiii:iiiii:iii:::i:iH:i:i:il:iiiii:li:i:i:i:iiii~~!lgi:i:iiiili:iiiii:i:ii~ :iii:iiiji:i:i:i:i:i:i:iiiil:i:iiiiiii:ililiii:i:i:i:i:iii:i:i:i::
ND 29 ND

ND ND ND

:jiiij:ii:iij:i:iiijiiiiiiiiiiil~lIiiiiiiiiiiiiiiilii:iini:iiiiiiiiijiiliiiiiiiiiilil~llliiiiiiiiiiiiliiiiiiii
ND ND

::i::i:i:i:i:i:i:i:i:iiiii:i:ii:I~II:I:::i:ii::iii:iiiii:Uiii:iiiii:i:iiiiiiiiiiiiiiilll_:iiiii:iii:iii:i:::iijj

05110/94

05110/94

05110/94

05110/94

05110/94

05/10/94

05/05/94 I~jiiijijijijiiijiji::iiiiil~.:i:::i:i::::iiiiiiili~:iii:::i:iii:iii:jii:iii:i"l~il::::::ji:j:::iji::j::j~~ii:j::i::::l::::ii::ii::j!illii:~:l:iI:iji::::jlND < 3'"

8

4

8

8

4

8

NA

USTlsw-8'

USTIsw-4'

UST3sw-8'

South Wall Excavation Limit

North Wall Excavation Limit

USTlnw-8'

UST2nw-4'

UST3nw-8'

Sludge 1

MTCA Method A Cleanup Levelsa

Stockpiled Soil

I:::::::: :: :::-~
UST Contents
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-------~-----------

Table 4-1

Results of Soil Sample Analyses
Port of Seattle Terminal 115

Seattle, Washington

Results of Analyses (mglkg)

';:')

Page 2 of2

Depth
Sample Number I (feet) Date Collected

Ecology Method
WTPH-G

TPH-G

Ecology Method WTPH-D I Aromatic Volatile Hydrocarbons
(extended) EPA Method 5030/8020

Ethyl­
TPH-D I TPH-o I Benzene I Toluene I benzene

Total
Xylenes

MTCA Method A Cleanup Levelsll

East Wall Excavation Limit

100 200 200 0.5 40 20 20

NO

NO

::~~~:~:~::~:~~~~~~~:~~~~::~~j~:::~~~~~i~~:~~~~:~:~~~:~:l~~:~~::

UST3ewa-8'

UST3ewb-8'

UST3ewc-4'

West Wall Excavation Limit

USTlwwa-8'

USTlwwb-8'

USTlwwc-4'

8

8

8

8

8

4

05110/94

05110/94

05110/94

05110/94

05110/94

05110/94

!!!~!!!:jj:j!I~!I~llljljjj!I~I!~!~!i::~li~~!~!~~~:~ ~~llli;lljljl~!!I!~I\III!~~\!~!\:\\:~:\!\\~;I\\l·__

37 NO NO

:~i~~:~~:I:;:::[i:~:::::i:![II~~i~i:::i::::::::~i:!~: :i~~~~~itiliB!:i~i:illl!gi~;i:::::~~i~~~~~~~~:.
NO NO

NO 55

NO

NO

NO

0.06

NO

NO

NO

NO

NO

NO

NO

ND

3.3

NO

NO

1.0

NO

NO

~!:::~I~:\il~~~lii~~~:~~~::\:!~~:
NO

ND

8.0

ND

ND

NOTE: TPH-G = Total petroleum hydrocarbons as gasoline
TPH-D = Total petroleum hydrocarbons as diesel
TPH-o = Total petroleum hydrocarbons as oil
mglkg = Equals parts per million concentration
NA = Not analyzed
ND = Not detected at or above method reporting limit
Shaded values exceed MTCA Method A Cleanup Levels.

a Chapter 173-340 WAC, 7he Model Taxics Co1llrOlAct Cleanup Regulallons, MethtxlA Cleanup Levels. Amended December 1993.
• Elevator method reporting limit due to matrix interference.
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4.2.2 Excavated Soil Stockpile Results

4.2.3 Excavation Sidewall Sample Results
@

A review of laboratory results indicates that the two composite soil samples collected
from the excavated soil stockpile contained concentrations of TPH-G, TPH-D, and
TPH-O exceeding MTCA Method A Cleanup Levels, with up to 595 ppm TPH-G,
506 ppm TPH-D, and 310 ppm TPH-O. Except for 0.6 ppm barium, no TCLP total
metals were detected.

A review of laboratory results indicates that soil samples collected from all four sidewalls
following excavation contained concentrations exceeding MTCA Method A Cleanup
Levels for TPH. TPH concentrations ranged up to 9,600 ppm TPH-G, 5,050 ppm
TPH-D, and 470 ppm TPH-O. Except for 22.9 ppm total xylenes in sample UST3ewa-8'
collected from the east sidewall, BTEX concentrations were below MTCA Method A
Cleanup Levels in all excavation samples.

Rev. 0, 02112/95
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5 CONCLUSIONS

Soil samples collected from the excavation sidewalls and stockpile following excavation
activities contained concentrations of TPH-G, TPH-D, TPH-O, and total xylenes
exceeding MTCA Method A Cleanup Levels.

Soils~ncountered during excavation generally consisted of brown sand and gravel fill
from ground surface to approximately 5 feet bgs. A native silty sand layer including
organic material extended from approximately 5 to 6.5 feet bgs, underlain by medium
to fine sands to the total explored depth of approximately 10 feet bgs.

No groundwater assessment has been performed.

Rev. 0, 02/12/95
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LIMITATIONS

The ~rvices described in this report were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, express
or implied, is made. These services were performed consistent with our agreement
with our client. This report is solely for the use and information of our client unless
otherwise noted. Any reliance on this report by a third party is at such party's sole
risk.

Opinions and recommendations contained in this report apply to conditions existing
when services were performed and are intended only for the client, purposes,
locations, time frames, and project parameters indicated. We are not responsible for
the impacts of any changes in environmental standards, pra~tices, or regulations
subsequent to performance of services. We do not warrant the accuracy of
information supplied by others, nor the use of segregated portions of this report.
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Gen. ID No:

WPQ/Man.#:

Sample No.

Sample Storage Box:Analyzed by: "

Physical Delcription Characteristics Screen Tests

No. of l,ayers: Two pH: 6.3 Copper Wire: [X]ne, [ ]pol
_-*1+ L"lH2Oif~{l

Color: (top) Brown opaque " Aold1Dasez WMot Solubility:
(mid) TI Negative
£ban) Tm ooaaue :9: Podtive

'5 Liquid: 100" J!1uh Poiut: Cr+6: [XJnejz []pol

96 AqUllOWl: 60~ [ ]<70· [ }140-2OQoP Cyanide: "(X]IM'I [Jpos

9600: [ ]7Q-l00oP [ l>200oP Sultid!l: lX]nag {')JK)i;

76 SolVent: 40~ 00101"139-' " [ jNoFIash Hacl1 Test >200ppm [ ]yee [ ]no

" Solid: PI.m. Pot. ( ]pos [ ]a.eg Phenol: [Joe& []pot

~Sl~: [ ] wutablb Solid ~ Antif'reeze:

Qher: Dietel odor a.g./dc:asicy: (T) O.S-O.~

1ICtIUI1: [BlO.9-1.0
othorj[ ] [] 1.0-1.1

LABORATORY REPORT

APR 28 '94 03: 5SPI1 NW EHYIROSERVICE

Generator Name: EmconlPort of Seattle

Generator FOntact:

NWES Contact: Kim Ducatt

Stated. Waste Composition: OO/lIOlventlwater

Comments:

. Approvals:
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p.o. eox 24443 • Seattle. WA 98124 • 1700 Airport Way South • seattle. WA 98134 • Phone 206-622·1090 I Toll-Free 1-800-441·1090

APR 28 '94 03:5bPM NW ENVIROSERYICE
ORGANIC ANALYSIS REPORT

~~ N SA,MPLE NO.., ~"'~~~~"'cilZ

P.3

Stoni' box:AnaIy!:.ed by:

nD [J GC/MS [] DATE: 4(27/04

Compound Name Amount PQL
J.anlANOl. NI> s.Oppm

'11UCHLOIlOPLUOROMBTHANB (FUON 11) ND e.oppm
t,1 - OXYBl$8TIfAlG l'!J'HYL EnlBR) ND 8.0 ppm

'I"RK!HLOIlOTRlJlLUOROIl'I'HA:NB (FREON 113) NO 8.0 PllIlI

ACEtONE NO 1.0 ppm

1,1 DJCRJ.OllOBTRENB (J)029) Nt> 8.0 ppm

METHYLliNBCHLORIDB NIl 1.0mn
CARION'DI8UIJ'l1DB NO ' LD_

, 1-3UI'ANONR(),Gl() (t)02S), N1) '.0 Il1IGt '
liin'HYL Ml¥fM'li HD e.o ppm

ClHl.O!lOPO&M (0012) NJ) a.o~

I8OBVTANOL NO 8.0 PJlCD

1,.,. TRICHLCIlOE1'HA!Qt NO I.OJlllm

CAUONTJiIRACHLORmB (tIOt9) NO S.Oppm

N-IWrANOL NO 8.0 ppm
'lBNzsNBf1)()l8l I,t<~~i ,t. 8.0 ppm
1,'1 DJCHLOR.OEl'.HAN£ t'DO'1&) NO ".0"Ill
'I"ItlCRLOROEnBa'CB) (t)04O) NJ) '.0_
2-~Et.L060LVB) HI) 8.0 ppm

2-M1'10J'1l0I'ANB ND 1.0 lIl)Dl

41NB'J'HYL.~PENTANONB(YIIIIQ ND 8.0 com
TOL1JBHB;<M!m!YIi~

,~.,

8.0 ppm

PYBmIN'B (D038) 'Nt! 8.01l{l1ll

1.1 2 'J'IICHt.Olt.0ETJlANB NO a.o1lOll1
TJm.ACHLOROETHANE rPCEllIJ03~ ND 8.0 ppm
CSUWlBBHZJOOI:(D021) ND i.Oppm

';imM.&NZ11N8 . i~~i 8.0 ppm
~c.", ~:6Q., a.opplQ
~ ND 11.0 ppm

1,2 DICHLOllOBBNZENE (O-DDILOlODENZBNB> NO 8.0ll{)M
1.4 DlCHLOJlOUNzmm (J)O'17) . ND 8.0 pplll

, HEXACHLOllOJmWm (D034) ND, 8.0llPm
CRBSOU (D016) NIl 8.000m
NtmoBENzINB (IlO36) ND 8.0 ppm

1"",5 'l'P.lClD.D1l.OPHltNOL (D04J) Nt) toO Will

1.....61'1U<:HLOR.OPHBNOL (0042) ND 8.0 ppm,

1ClIa by OCIBCD: <1 .
TX: '

HOC: <100
PnIt.tc!llMoob~llD031)

0IbM (lID«Olfy)
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P.O. Box 24443 • Seattle, WA 98124 • 1700 Airport Way South. Seatlfe, WA 98134 • Phone 208-622-t090 I Toll-Free 1-800-441·1090

ppm PQL
CADMIUM <0.1
CaROMIUM <0.1
COPPER <0.1
LEAD <0.1
NICKEL <0.1
ZINC <0.1
ARSENIC <0.1
BARIUM /2;:t~(f24 0.1," ....,..'i!~.\., .', ,;.

MHRCURY '<0.2
SELENIUM <0.1
SILVER <0.1

DATE: 4/28/94

P.4

n..SERJES (DOO4 .. DOll)
SAMPLE NO.
940426..1Z

n..sBR.mS MBTALS .. TCLP·

APR c:8 "34 03: 56Pf'1 NI·J ENVIROSERVICE

Analysis Performed by:
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Soil

Sludge

SAMPLING PROCEDURES

• Field screening tests

Rev. 0, 02/21195
B-1

• Field equipment decOntamination procedures

• Sample jars, sample handling, and chain of custody

This appendix documents the procedures EMCON Northwest, Inc., used to perform the
underground storage tank decommissioning described in this report. The discussion
includes information on the following subjects:

• Sampling procedures

FIELD METHODS AND SAMPLING PROCEDURES

Soil samples collected during the field investigation were obtained from the backhoe
bucket or directly from the excavation by using a stainless steel spoon. Samples taken
from the backhoe bucket were collected from the least disturbed and most representative
soils. Typically, these soils accumulated directly behind the backhoe bucket teeth.
Samples taken directly from an excavation or test pit were collected from undisturbed
soils near the base of a sidewall or the base of the excavation. Before collecting a soil
sample from an excavation, approximately 6 inches of soil were scraped away to expose
undisturbed soil for collection.

Sludge samples were collected using a clean stainless steel spoon in areas of apparent
free product accumulation or dark staining.

B/PTS/USTI15-R.803-94/1b:6
0357-013.01
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Sample Jars, Sample Handling, and Chain of Custody

Liquid

Soil Sample Field Screening

FIELD EQUIPMENT DECONTAMINATION PROCEDURES

Rev. 0, 02n1l95
B-2

Liquid samples were collected using a clean disposable Teflon bailer and transferred to
1 liter bottles.

All sampling equipment was decontaminated with a detergent wash, followed by a double
distilled water rinse after each use.

Each soil sample was submitted in a separate laboratory-prepared glass container.
Sample jars were obtained specifically for use on this project. They consisted of glass
jars with Teflon@ lid inserts. Samples were collected, labeled, and placed immediately
into a chilled cooler for transport to NWES or Columbia Analytical Services, Inc.
(CAS), in Bothell, Washington, for analyses. Chain-of-custody records were maintained
recording sample number, location, depth, and handling procedures.

Soil samples were screened with a portable PID at the time of collection for the presence
of organic vapors. A Thermo Instruments Model 580B, calibrated- to 100 ppm
isobutylene, was used to obtain the measurements.

B/PTS/USTlI5-R.803-94/lb:6
0357-013.01
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C.1 WTPH-418.1 Modified for Heavy Petroleum Oils

Figure C-1 summarizes petroleum hydrocarbons of particular interest and relates them
to the laboratory procedures discussed below.

• Specific (methods that measure individual organic compounds or that provide
analyte identification)

• Nonspecific (methods that seek to quantify either the total amount of petroleum
hydrocarbons or some fraction of the total in general terms)

Rev. 0, 02/21/95
C-1

LABORATORY MEASUREMENT OF PETROLEUM
HYDROCARBONS

The method for measuring total recoverable petroleum hydrocarbons using infrared
spectrometry is based on a modification of EPA Method 418.1. WTPH-418.1 Modified
measures the total petroleum hydrocarbons recoverable from a soil or water sample. The
method is not compound-specific. It is known to have a low recovery for gasoline, and
it is susceptible to a significant positive or negative bias depending on the sample matrix.
Analyte-specific tests using gas chromatography techniques give more reliable
quantitative results and are often preferred.

Labo'~tory measurement of petroleum hydrocarbons can be classified into two general
types of analyses:

WTPH-418.1 Modified is not applicable to the measurement of low boiling fractions
(e.g., volatile solvents or gasoline) that can volatilize at temperatures below 70°C. This
represents a theoretical lower limit of C-6 (Le., a hydrocarbon chain containing six
carbon atoms). For practical purposes, however, C-lO may be a more reliable lower
limit of quantitation.

The higher boiling (semivolatile) fraction quantified by this method can also be limited .
by its solubility in the extraction solvent. The solvent used in TPH-IR extraction is a
fluorochlorocarbon (freon 113), which has less solvating strength than the solvents (e.g.,
methylene chloride) used for extraction of TPH in other laboratory procedures. Heavier
petroleum hydrocarbons may contain significant fractions which are not extractable with
freon. The solubility of petroleum hydrocarbons, combined with the complexity of the

BfPfS/USTI15-R.803-94/Ib:6
0357-013.01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



C.2.1 WTPH-G, Gasoline Range Petroleum Hydrocarbons

sample matrix (such as a soil containing higher percentages of longer chained .
hydrocarbons), may result in a practicable upper hydrocarbon limit of C-30.

C.2 Gasoline Range (WTPH-G) and Diesel Range (WTPH-D)
Petroleum Hydrocarbons

WTPH-G specifically measures volatile (C-7 to C-12), and WTPH-D measures
semivolatile (C-12 to C-'24), petroleum hydrocarbons by using a gas chromatograph (GC)
equipped with a flame ionization detector (Fill).

Rev. 0, 02/21195
C-2

Polar hydrocarbons (e.g., waxes and fats) are selectively removed using a silica gel
cleanup before analysis. Samples with high organic backgrounds, such as woodwaste,
peat, or organic soil, may, however, result in a high bias value due to the organic matrix
contribution. A low bias can occur in a sample with high concentrations of petroleum
hydrocarbons, such as oily waste, because the TPH infrared (IR) spectrum may undergo
a chemical shift. In addition, a low bias may result when silica gel is used to remove
polat;~,interferences. The silica gel may also remove complex aromatic compounds and
other hydrocarbons containing chlorine, sulfur, and nitrogen, which often represent at
least a minor fraction of the total TPH in the sample. This method also requires
calibration with a reference oil consisting of 25 percent aromatic TPH. Basing
quantitation using a 25 percent aromatic standard can lead to significant bias if the
amount of aromatic compounds in a sample makeup varies.

The key difference between the volatile and semivolatile methods is that, like WTPH­
418.1 Modified, the semivolatile analysis (described in the next section) will give a low
result if the sample contains volatile TPH (e.g., gasoline). In some instances, gasoline
presence may be determined by using the WTPH-Dsemivolatile extract. Due to losses
of volatile TPH (Le., benzene, toluene, ethylbenzene, and total xylenes [BTEX]) ,
however, gasoline determination may be biased, but will adequately serve as a screening
method for gasoline products. If the analytes are known to be gasoline derivatives, the
volatile analysis WTPH-G should be used. If, however, both gasoline and diesel are
present, TPH analysis by volatile and semivolatile methods should be employed.

Volatile hydrocarbons, such as gasoline and solvents, can be analyzed by using methods
which eliminate the extraction process to minimize volatile loss. This is accomplished
by using a purge-and-trap method (EPA Method 5030) to introduce the analytes to the
GC. As in other GC methods, a unique fingerprint represents the suite of compounds
present in the petroleum hydrocarbon matrix. Other features of the WTPH-G analysis
are the same as those described below for semivolatiles.

B/PrS/UST115-R.803-94/1b:6
0357-013.01
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C.2.2 WTPH-D, Diesel Range Petroleum Hydrocarbons

C.3 Volatile Aromatic Hydrocarbons - BTEX (EPA Method
8020)

Simultaneous analyses of WTPH-G and BTEX can be accomplished by introducing the
purge-and-trap fraction into a photoionization -detector (PID) to quantify low
concentrations of BTEX, then into a flame ionization detector to quantify the gasoline
range TPH.

EPA Method 8020 is a specific hydrocarbon analysis used to detect benzene, toluene,
ethylbenzene, and total xylenes (BTEX), the major aromatic compounds of interest in
gasoline. As with WTPH-G vQlatile analysis, the Method 8020 analytes are introduced
into the GC by using a purge-and-trap (EPA Method 5030). Typical of other GC
methods, a unique fingerprint represents the suite of compounds present in the petroleum
hydrocarbon matrix, so the individual BTEX compounds can be identified and quantified.

Rev. 0, 02/21/95
C-3

The analysis of semivolatile hydrocarbons (Le., diesel,· fuel oils, and lube oil) employs
soxhlet extraction (EPA Method 3540) or sonication (EPA Method 3550) with acetone
methylene chloride in soil and liquid-liquid extraction (EPA Method 3510 or 3520) in
water, using only methylene chloride. The extracted sample is analyzed by using a GC
equipped with a flame ionization detector (FID). The FID is considered a universal
detector since it does not significantly discriminate between hydrocarbon species. The
method is specific for boiling point ranges, and the analyst has the ability to select the
regio~ (Le., the carbon number or range of numbers) of the gas chromatogram on which
to base the final quantitation of total petroleum hydrocarbons present.

WTPH-D does not specifically allow for the cleanup of non-petroleum hydrocarbon
interferences (using silica gel), as does WTPH-418.1 Modified. The analyst can,
however,· base the range of hydrocarbons on the most representative quantitation of the
sample. For this reason, the method is often considered representative of the true value
of the petroleum hydrocarbons in the sample. The gas chromatogram, or GC fingerprint,
represents the unique suite of compounds associated with the type of petroleum present
in the sample and may be used for identification as well as quantitation.

BIPTSIUSTI15-R.803-94/lb:6
0357-013.01
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Dear John:

----

LABORATORIES. INC.

GOLDEN STATE/CAS

fAX 618 587-5555•616 567-5550•• CAN OGA PARK, CA 91303

May 10,1994

Golden State / CAS Laboratories, Inc.

Enclosed are the results of the rush samples submitted to our lab on May 6, 1994.
For your reference, these analyses have been assigned our service request. number
LA941941.

John Meyer
EMCON Northwest, Inc.
18912 N. Creek Parkway, Suite 100
Bothell, WA 98011-8016

Re: . Terminal 115/Project #0357.013.01

Please call if you have any questions.

GB/ib

Respectfully submitted,

All analyses were performed in accordance with our laboratory's quality assurance
program. Golden State / CAS is certified for environmental analyses by the California
Department of Health Services (Certificate # 1296/Expiration - August 1994).

~d(.~r£1·-84~
Dr. B. Gene Bennett
Laboratory Director r----------.

ORIGI"JAL IS
IN PROJECT

FILlf\fG

6925 CANOGA AVENUE
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MRL Method Reporting Limit
* MRLs are elevated because of matrix interferences and because the sample required diluting.
NO None Detected at or above the method reporting limit

Approved by~t;:~ Date S:-/O'9Y

Sample Name: SLUDGE 1 Method Blank
Lab Code: LA941941-1 LA941941-MB

i~:~ Date Analyzed: 05/09/94 05/09/95

Analyte MRL

Chloromethane 10 *<500 NO
Vinyl Chloride 10 *<500 NO
Bromomethane 10 *<500 NO
Chloroethane 10 *<500 NO
Trichlorofluoromethane (Freon 11) 5 *<250 NO
1,1-0ichloroethene 5 *<250 NO
Acetone 50 *<2500 NO
Carbon Disulfide 5 *<250 NO
Methylene Chloride 10 *<500 NO
trans-1,2-0ichloroethene 5 *<250 NO
cis-1 ,2-Dichloroethene 5 *<250 NO
2-Butanone (MEK) 10 *<500 NO
1,1-0ichloroethane 5 *<250 NO
Chloroform 5 *<250 NO
1,1,1-Trichloroethane (TCA) 5 *<250 NO
Carbon Tetrachloride 5 *<250 NO
Benzene 5 *<250 NO
1,2-0ichloroethane 5 *<250 NO
Vinyl Acetate 10 *<500 NO
Trichloroethene (TCE) 5 *<250 NO
1,2-0ichloropropane 5 *<250 NO
Bromodichloromethane 5 *<250 NO
2-Chloroethyl Vinyl Ether 10 *<500 NO
trans-1 ,3-Dichloropropene 5 *<250 NO
2-Hexanone 10 *<500 NO
4-Methyl-2-pentanone (MIBK) 10 *<500 NO
Toluene 5 *<250 NO
cis-1,3-Dichloropropene 5 *<250 NO
1,1,2-Trichloroethane 5 *<250 NO
Tetrachloroethene (PCE) 5 *<250 NO
Dibromochloromethane 5 *<250 NO
Chlorobenzene 5 *<250 NO
Ethylbenzene 5 *<250 NO
Styrene 5 *<250 NO
Total Xylenes 5 *<250 NO
Bromoform 5 *<250 NO
1,1,2,2-Tetrachloroethane 5 *<250 NO
1,3-Dichlorobenzene 5 *<250 NO
1A-Dichlorobenzene 5 *<250 NO
1,2-Dichlorobenzene 5 *<250 NO

GOLDEN STATE / CAS LABORATORIES, INC.

Analytical Report

FAX 818587-5555

05/05/94
05/06/94
LA941941

•818587-5550

Date Collected:
Date Received:
Service Request No.:

•

Volatile Organic Compounds
EPA Method 8260

pglKg (ppb)

CANOGA PARK, CA 91303•

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

Client:
Project:
Sample Matrix:

6925 CANOGA AVENUE
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Sample Name: SLUDGE 1
Lab Code: LA941941-1

Base Neutral Analyte MRL Result Base Neutral Analyte MRL Result

N-Nitrosodirnethylamine 0.3 *<9 2,6-Dinitrotoluene 0.3 *<9
Bis(2-chloroethyl) Ether 0.3 *<9 Diethyl Phthalate 0.3 *<9
1,2-Dichlorobenzene 0.3 *<9 4-Chlorophenyl Phenyl Ether 0.3 *<9
1,3-Dichlorobenzene 0.3 *<9 Fluorene 0.3 *<9
1,4-Dichlorobenzene 0.3 *<9 4-Nitroaniline 2 *<60
Bis(2-chloroisopropyl) Ether 0.3 *<9 N-Nitrosodiphenylamine 0.3 *<9
N-Nitrosodi-n-propylamine 0.3 *<9 4-Bromophenyl Phenyl Ether 0.3 *<9
Hexachloroethane 0.3 *<9 Hexachlorobenzene 0.3 *<9
Nitrobenzene 0.3 *<9 Phenanthrene 0.3 *<9
Isophorone .0.3 *<9 Anthracene 0.3 *<9
Bis(2-chloroethoxy)methane 0.3 *<9 Di-n-butyl Phthalate 0.3 *<9
1,2,4-Trichlorobenzene 0.3 *<9 Fluoranthene 0.3 *<9
Naphthalene 0.3 43 pyrene 0.3 *<9
4-Chloroaniline 0.3 *<9 Butylbenzyl Phthalate 0.3 *<9
Hexachlorobutadiene 0.3 *<9 3,3'-Dichlorobenzidine 0.3 *<9
2-Methylnaphthalene 0.3 110 Benz(a)anthracene 0.3 *<9
Hexachlorocyclopentadiene 0.3 *<9 Bis(2-ethylhexyl) Phthalate 0.3 *<9
2-Chloronaphthalene 0.3 *<9 Chrysene 0.3 *<9
2-Nitroaniline 2 *<60 Di-n-octyl Phthalate 0.3 '*<9
Dimethyl Phthalate 0.3 *<9 Benzo(b)fluoranthene 0.3 *<9
Acenaphthylene 0.3 *<9 Benzo(k)fluoranthene 0.3 *<9
3-Nitroaniline 2 *<60 Benzo(a)pyrene 0.3 *<9
Acenaphthene 0.3 *<9 Indeno(1,2,3-e,d)pyrene 0.3 *<9
Dibenzofuran 0.3 *<9 Dibenz(a,h)anthracene 0.3 *<9
2,4-Dinitrotoluene 0.3 *<9 Benzo(g,h,ilperylene 0.3 *<9
Aniline 0.3 *<9 Pyridine 0.6 *<18

Acid Analyte MRL Result Acid Analyte MRL Result

Phenol 0.3 *<9 2,4-Dichlorophenol 0.3 *<9
2-Chlorophenol 0.3 *<9 4-Chloro-3-methylphenol 0.3 *<9
Benzyl Alcohol 0.3 *<9 2,4,6-Trichlorophenol 0.3 *<9
2-Methylphenol 0.3 *<9 2,4,5-Trichlorophenol 0.3 *<9
3- and 4-Methylpheno'+ 0.3 *<9 2,4-Dinitrophenol 2 *<60
2-Nitrophenol 0.3 *<9 4-Nitrophenol 2 *<60
2,4-Dimethylphenol 0.3 *<9 2-Methyl-4,6-dinitrophenol 2 *<60
Benzoic Acid 2 *<60 ,Pentachlorophenol 2 *<60

MRl Method Reporting Limit
* MRLs are elevated because of matrix interferences and because the sample required diluting.
+ Quantified as 4-methylphenol.

GOLDEN STATE / CAS LABORATORIES, INC.

Analytical Report

05/05/94
05/06/94
05/06/94
05/06/94
LA941941

fAX 616567-5555•616567-5550•
Date 5-(O-'lY

CANOGA PARK, CA 91303

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Service Request No.:

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3550/8270

mg/Kg (ppm)

•

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

6925 CANOGA AVENUE

Client:
Project:
Sample Matrix:

Approved by~. cR.~
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Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3550i8270

mg/Kg (ppm)

Sample Name: Method Blank
lab Code: LA941941-MB

Base Neutral Analyte MRl Result Base Neutral Analyte MRl Result

N-Nitrosodimethylamine 0.3 NO 2,6-0initrotoluene 0.3 NO
Bis(2-chloroethyl) Ether 0.3 NO Oiethyl Phthalate 0.3 NO
l,2-0ichlorobenzene 0.3 NO 4-Chlorophenyl Phenyl Ether 0.3 NO
l,3-0ichlorobenzene 0.3 NO Fluorene 0.3 NO
, A-Dichlorobenzene 0.3 NO 4-Nitroaniline 2 NO
Bis(2-chloroisopropyl)·Ether 0.3 NO N-Nitrosodiphenylamine 0.3 NO
N-Nitrosodi-n-propylamine 0.3 NO 4-Bromophenyl Phenyl Ether 0.3 NO
Hexachloroethane 0.3 NO Hexachlorobenzene 0.3 NO
Nitrobenzene 0.3 NO Phenanthrene 0.3 NO
Isophorone 0.3 NO Anthracene 0.3 NO
Bis(2-chloroethoxy)methane 0.3 NO Oi-n-butyl Phthalate 0.3 NO
',2,4-Trichlorobenzene 0.3 NO Fluoranthene 0.3 NO
Naphthalene 0.3 NO Pyrene 0.3 NO
4-Chloroaniline 0.3 NO Butylbenzyl Phthalate 0.3 NO
Hexachlorobutadiene 0.3 NO 3,3'-Oichlorobenzidine 0.3 NO
2-Methylnaphthalene 0.3 NO Benz(a)anthracene 0.3 NO
Hexachlorocyclopentadiene 0.3 NO Bis(2-ethylhexyl) Phthalate 0.3 NO
2-Chloronaphthalene 0.3 NO Chrysene 0.3 NO
2-Nitroaniline 2 NO Oi-n-octyl Phthalate 0.3 NO
Dimethyl Phthalate 0.3 NO Benzo(b)fluoranthene 0.3 NO
Acenaphthylene 0.3 NO Benzo(k)fluoranthene 0.3 NO
3-Nitroaniline 2 NO Benzo(a)pyrene 0.3 NO
Acenaphthene 0.3 NO Indeno(' ,2,3-c,d)pyrene 0.3 NO
Oibenzofuran 0.3 NO Oibenz(a,h)anthracene 0.3 NO
2A-Oinitrotoluene 0.3 NO Benzo(g,h,i)perylene 0.3 NO
Aniline 0.3 NO Pyridine 0.6 NO

Acid Analyte MRl Result Acid Analyte MRl Result

Phenol 0.3 NO 2,4-0ichlorophenol 0.3 NO
2-Chlorophenol 0.3 NO 4-Chloro-3-methylphenol 0.3 NO
Benzyl Alcohol 0.3 NO 2,4,6-Trichlorophenol 0.3 NO
2-Methylphenol 0.3 NO 2,4,5-Trichlorophenol 0.3 NO
3- and 4-Methylphenol+ 0.3 NO 2A-Dinitrophenol 2 NO
2-Nitrophenol 0.3 NO 4-Nitrophenol 2 NO
2A-Oimethylphenol 0.3 NO 2-Methyl-4,6-dinitrophenol 2 NO
Benzoic Acid 2 NO Pentachlorophenol 2 NO

GOLDEN STATE 1 CAS LABORATORIES, INC.

Approved by ~ R·~~

05106/94
05/06/94
LA941941

FAX 818587-5555•

Date Extracted:
Date Analyzed:
Service Request No.:

818 587-5550•

Analytical Report

CANOGA PARK, CA 91303•

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

6925 CANOGA AVENUE

Client:
Project:
Sample Matrix:

MRl Method Reporting limit
NO None Detected at or above the method reporting limit
• Quantified as 4-methylphenol.

.. I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I



GOLDEN STATE / CAS LABORATORIES. INC.

Approved bY_--.:~=:::::..:~=!:::·s:::......<_.ILf(~.~~~~~~~__Oate,__S_-.::..-;'..;:;.6_·..L9..J.V'_

MRL Method Reporting limit
NO None Detected at or above the method reporting limit

Analytical Report

NO
NO
NO
NO
NO
NO
NO

FAX 818587-555,5

05/05/94
05/06/94
05/09/94
LA941941

Method Blank
LA941941·MB

05/09/94

•

NO
NO
NO
NO
NO
NO
NO

SLUDGE 1
LA941941-1

05/09/94

818 587-5550

Date Collected:
Date Received:
Date Extracted:
Service Request No.:

•

0.1
0.1
0.1
0.1
0.1
0.1
0.1

MRL

Polychlorinated Biphenyls (PCBs)

EPA Methods 3550/8080
mg!Kg (ppm)

CANOGA PARK, CA 91303•

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

Sample Name:
Lab Code:

Date Analyzed:

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Analyte

Client:
Project:
Sample Matrix:

6925 CANOGA AVENUE

,'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



EPA
Analyte Method MRL

Arsenic 3050/7060 5 ND ND

Barium 3050/6010 1 45 ND

Cadmium 3050/6010 1 ND ND

Chromium 3050/6010 2 12 ND

Lead 3050/6010 5 21 NO

Mercury 7471 0.2 ND ND

Selenium 3050/7740 5 ND ND

Silver 3050/6010 1 ND ND

ApprovedbY_~__--,;,,_'_0<_"_~_----:...:...::== -,--_Date_.....:-5:::::..-'..:....IO::::"""-..Lr-fI=__

GOLDEN STATE I CAS LABORATORIES, INC.

MRL Method Reporting limit
NO None Detected at or above the method reporting limit

FAX 818587-5555

05/05/94
05/06/94
05/06-09/94
LA941941

Method Blank
LA941941-MB

•818 587-5550

SLUDGE 1
LA941941-1

Date Collected:
Date Received:
Date Analyzed:
Service Request No.:

•

Analytical Report

Total Metals
mglKg (ppm)

Sample Name:
Lab Code:

CANOGA PARK, CA 91303•

/

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

Client:
Project:
Sample Matrix:

6925 CANOGA AVENUE

,'I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I



114
95

LA941941

74-121

FAX 818587-5555•

103
" 96

81-120

Service Request No.:

•

91
92

70-130

Percent Recovery
Pentafluorobenzene Toluene - Os 4-Bromofluorobenzene

OAlOC Report

Surrogate Recovery Summary
Volatile Organic Compounds

EPA Method 8260

CANOGA PARK, CA 91303

GOLDEN STATE / CAS LABORATORIES, INC.

•

Lab Code

LA941941-1
LA941941-MB

EPA Acceptance Criteria

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

6925 CANOGA AVENUE

Sample Name

SLUDGE 1
Method Blank

Approved bY_--cQ--""~""'~=:::::·:.....JRu."":'---ll~~=....c:~=-:::::=- Date'__5~~"~O_~..L9....l~__

818 587·5550

I
I
I

Client:

I Project:
, i Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



NA Not Applicable because of the sample matrix. Analysis of this sample required a dilution such that the
surrogate concentration was diluted below the MRL.

GOLDEN STATE I CAS LABORATORIES. INC.

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3550/8270

EPA Acceptance Criteria

NA
86

TPH

18-137

LA941941

NA
79

30-115

NA
77

R e cove r y
NBZ FBP

23-128

Service Request No.:

NA
83

19-122

Percent
PHL TBP

NA
74

24-113

QA/OC Report

2FP

NA
78

25-121

Lab Code

LA941941-1
LA941941-MB

EMCON Northwest. Inc.
Terminal 115/#0357.013.01
Sludge

Client:
Project:
Sample Matrix:

Sample Name

SLUDGE 1
Method Blank

2FP 2-Fluorophenol
PHL Phenol-Os
TBP 2.4.6-Tribromophenol
NBZ Nitrobenzene-D6

FBP 2-Fluorobiphenyl
TPH Terphenyl-D14

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved bY_--=~'--_~:""'·-=----l<fl~.~~:::::.....:.-=::.=.~===---__Date__5"_--,-/_D_._7,-~=---_

I
I

6925 CANOGA AVENUE • CANOGA PARK, CA 91303 • 818587-5550 • fAX 818587-5555



CAS Acceptance Criteria

GOLDEN STATE / CAS LABORATORIES, INC.

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)

EPA Methods 3550/8080

-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client:
Project:
Sample Matrix:

Sample Name

SLUDGE 1
Method Blank

GA/GC Report

EMCON Northwest, Inc.
Terminal 115/#0357.013.01
Sludge

Lab Code

LA941941-1
LA941941-MB

Service Request No.: LA941941

Percent Recovery
Tetrachloro-m-xylene

84
100

60-140

Approved bY__-=~---=~-=::;:·_-.lR._'__~---=-=---==-- Date S-tkJ, 9'{c.

I
I 6925 CANOGA AVENUE • CANOGA PARK, CA 91303 • 818587-5550 • FAX 818 587-5555



18912 North Creek Pkwy, Suite 118' Bothell, WA 98011' (206) 486·6983' FAX (206) 486-7695~~
Olumbla
Analytical
Services Inc.

CHAIN OF CUSTODY/LABORATORY ANALYSIS REPORT FORM
DATE f'"k~¥ PAGE / OF /

#_-------
ANALysl§ REOUEST

I PETROLEUM HCS I ORGANtC I ORGANIC METALS/INORGANICS

-,-
~~!

REMARKS

I~J I/)

I

CJ)

ccwz
~zo
()
u..o
ccw
co
~
::>z

/

t#c\/~
7

PHONE t/c!.1:~
S-A-M-PL-E-RS-S-IG-N-A-T-U~-----'--'/-.-p'-~-:7>.u.,--:- •

SAMPLE I I I LAB I SAMPLE
1.0. DATE TIME 1.0. MATRIX

PROJECT NAME 7&1H~;/ liP
PROJECT c:>p27 0/2. 0 I
COMPANY/ADDRESS Et#~ N /

'S/(,/b~.:2- W~ I/;I:~ol L-A'L//ct~I-II~/~~~
.5/G.-'~ 2- fit I I ( I z.

SAMPLE RECEIPT:

Shipping VIA: _

Shippingto:, _

COndition: _

Lab No: 4f94/q4(

t10 TCt.,;/

,r WI'"""7
l#efO//j )

le'7 v / I;

INVOICE INFORMATION:

P,O.# _

Bill To _

REPORT REQUIREMENTS

_ I. Routine Report

_ II. Report (includes DUP.MAS.
MSD, as required, may be
charged as samples)

_ III. Data Validation Report
(includes All Raw Data)

_ IV. CLP Deliverable Report

SPECIAL INSTRUCTIONS/COMMENTS:

'8 lffJ"JefrIj r' ~"J1 f,t>f.,I
~fr1(;f~fJC)~' . /2.ofII -

?/r/liQ

" RECEIVED BY:

" ->J -

Printed ime
&$ e.A-$

Firmb-_" -~4 -r:;~

Si9~ \
M. ~'(E, fY'IM./

TURNAROUNDR~REMENTS

-rJI:~~~~~~-±.~::::::::~r=--24 hr _V'_<!Jl48 hhrr. _5day
_ Standard (10·15 working days)

_ Provide Verbal Preliminary
Results

_ Provide FAX pre.li~~'-'~t~
~:--=~_:-';+-_--<'-l-";':~ Requested Report Date~

t;:~y:

~/5/'7Y Js :00
DatelTime

Printed NM"
Si9(fA' P,lt1rlf

~t~e,L #h ~
PrintedName~

G/11t:oJ!/

~/t./.,/O

RELINQUISHED BY:

~/#p

IDatelTime rl4> E-~ ------.-.--.....~• .--,.r-..l.r-..r....:.~~~~-~_ LI--------r-t -



Dear John:

Page 1 of L

lumbia
Analytical
ServicesInc.

Service Request No.: B940336
~-'.""_.";"'.; ; '--'.

. .·.r~~' ii;~ rs: f1 ''Ii \~ \~<.... ,lS'::7I..:;::lU~ '.; \i ;::;:..._-- ..-..- ..- \I
; 1!\ \

~\ \ MAY \ BI9!l4 \
\\ I

Re: Terminal 115/Project #0357-013.01

May 18, 1994

John Meyer
EMCON Northwest
18912 N Creek Parkway
Suite 210·
Bothell, WA 98011

Attached are the results of the sample(s) submitted to our laboratory on May 5, 1994.
Preliminary results were transmitted via facsimile on May 9, 1994. For your
reference, these analyses have been assigned our service. request number B940336.

All analyses were performed consistent with our laboratory's quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results only apply to samples
analyzed.

Please call if you have any questions.

Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

Respectfully submitted,

CBE/crw

I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



COLUMBIA ANALYTICAL SERVICES, INC.

Total Petroleum Hydrocarbons
Method Reporting Limit
None Detected at or above the method reporting limit
Elevated MRL due to matrix interferences
Quantified as Gasoline. The sample contained components that eluted in the Gasoline range,
but the chromatogram did not match the typical Gasoline fingerprint.

BTEX and TPHas Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

TPH as Gasoline

Method Blank
B0336-MB
05/07/94

05/05/94
05/05/94
05/06/94
B940336

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

*<3 NO
*<3 NO

8 NO
92 NO

**29,000 NO5

Sludge 1
B0336-1
05/07/94

MRL

0.05
0.1
0.1
0.1

Analytical Report

EMCON Northwest
Terminal 11 5
Soil

Sample Name:
Lab Code:

Date Analyzed:

*
**

Analyte

TPH
MRL
NO

Benzene
Toluene
Ethylbenzene
Total Xylenes

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved by__ti_'__._~~'__---,,;--- Date

2



-------------------.....,.....----------_._---_._-_.

COLUMBIA ANALYTICAL SERVICES. INC.

3

Quantified using 30-weight motor oil as a standard.
Method Reporting limit
None Detected at or above the method reporting limit
Quantified as Diesel. The sample contained components that eluted in the Diesel range, but
the chromatogram did not match the typical Diesel fingerprint.

6390
ND

Result

05/05/94
05/05/94
05/06/94
05/07/94
B940336

100
100

MRL

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Result

+39700
ND

Diesel

25
25

MRL

Analytical Report

Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D

mg/Kg (ppml
Dry Weight Basis

B0336-1
B0336-MB

Lab Code

EMCON Northwest
Terminal 115
Sludge

•

Client:
Project:
Sample Matrix:

*

Sample Name

Sludge 1
Method Blank

Approved by_---"~'----='-.._~.__-;-- Date

MRL
ND

·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Total Petroleum Hydrocarbons
Outside of acceptance limits because of matrix interferences. The chromatogram showed
target components that interfered with the analysis.

Approved by !l'_~-_~ Date

COLUMBIA ANALYTICAL SERVICES, INC.

73-116

*130
48

.05/05/94
05/05/94
05/06/94
05107,08/94
B940336

Percent Recovery
4-Bromofluorobenzene

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

8.8
8.8

Spike Level
(mg/Kg)

OA/OC Report

CAS Acceptance Criteria

B0336-1
B0336-MB

Lab Code

Surrogate Recovery Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE.Method WTPH-G

4

EMCON Northwest
Terminal 115
Soil

*

Client:
Project:
Sample Matrix:

Sample Name

Sludge 1
Method Blank

TPH

I,· .

I
1
I
I
I
I
I
I
1
I
I
1
1
1
I
1
I
1



COLUMBIA ANALYTICAL SERVICES. INC.

!l .~
Approved by -.:..VA- -=-- Date

lab Code

5

98
97
98

50-114

05/05/94
05/05/94
05/06/94
05/07/94
B940336

Percent Recovery
p-Terphenyl

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

B0336-1
B0336-MB
B0336-LCS

CAS Acceptance Criteria

GAIGe Report

Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D

EMCON Northwest
Terminal 115
Sludge

Client:
Project:
Sample Matrix:

Sample Name

Sludge 1
Method Blank
Laboratory Control Sample

I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Criteria

Diesel 289 263 91 41-136

Approved by --l.~~:=:.t__c·-~----.:---------Date.

COLUMBIA ANALYTICAL SERVICES, INC.

6

05/06/94
05/07/94
6940336

Date Extracted:
Date Analyzed:
Work Order No.:

GAIGe Report

Laboratory Control Sample Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D
mg/Kg(ppm)

EMCON Northwest
Terminal 115
Soil

Client:
Project:
lCS Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



REMARKS

~/~!

I~;O/1(' I /' 1-- ~....~ I I , , I I , I I , I'
~LL, I/~:~ol-:>~~-JI~/~~.e. 1/-I,XTXTTTlXlXlx I IJ'I--\-

_ _ _. _ CM6IN QiCijiiOQilA.AiiRYIMIAijiiS iiPOiilF~

18912 North Creek Pkwy, Suite 118· Bothell. WA 98011· (206) 486-6983· FAX (206) 486-7695 I OF /, . ;

PROJECT NAME 7&tq;/ //r # _

PROJECT ~32Z t:>/2. c:> .I C/)

COMPANY/ADDRESS E#1~ IVpY' ~

#/c.>/?V: §
____--'-'__~..__PHONE yf{p~ ~

SAMPLERSSIGNATU~~~~ ~
~ P' ~

SAMPLE LAB SAMPLE ~
I.D. I.D. MATRIX Z

---;7

j/~~ 2.-

.5 Ie..'~'-_ .:2

I I I I I I I I I I I II I I I I I I I I I I I _.

TURNAROUNO~IREMENTS

24 hr _v'_.tIl48 hhrr. _ 5day

_ Siandard 110-15 wOtking days)

_ Provide Verbal Prefiminary
Resulls

RELINQUISHED BY:

~~-PnntedName~
G#, &0.

F~ _ Provide FAXprel~1,
ate Requesled Report Date

REPORT REQUIREMENTS

_ I. Routine Report

_ II. Report (includes DUP.MAS.
MSD, as required. may be
charged as samples)'

_ /II. Data Vafidalion Report
(includes All Raw Dala)

_ IV. ClP Defiverable Report

INVOICE INFORMATION:

,P.O.# _

BiIIT0 _

.-
-----_.__..--

SAMPLE RECEIPT:

Shipping VIA: _

Shipping 10. . ... '.

Condition' _

Lab No. 51 <...( ...:33c;

Jf W/"'·.cr
I/JO Tee-III#of'?/J)

Ie" vii;

I I

RELINQUISHED BY: I RECEIVED BY: I SPECIAL INSTRUCTIONS/COMMENTS:

I ' ~Jtir"''*/? J''' "1 -;'<>1"/1SIgi1ature -~-I Signature

Pnnted Name Pnnted Name ey. fy>q(...fJC)~ . j2.C/f II -
FIriil I Firm I ?/1/91 Q

~
I DatefTime DatelTime I



Enclosed are the results of the sample(s) submitted to our laboratory on April· 26, 1994.
Preliminary results were transmitted via facsimile on May 13, 1994. For your reference, these
analyses have been assigned our service request number K942709.

All analyses were performed consistent with our laboratory's quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

K942709

Page 1 of _---'=--_

ORIGINAL IS
IN PRO~JECT

FHJf\~G

lumbia
Analytical
Services IOC.

I

.'"'

May 16, 1994

Re: Port of Seattle T115/Project #0357-013.01/B94-0315

..•--
Jolm Meyer·
EMCON Northwest, Inc.
18912 North Creek Parkway, Suite 210
Bothell, WA 98011

Dear John:

Please call if you have any questions. My extension is 260.

Respectfully submitted,

Columbia Analytical Services, Inc.

JMSlsm

~-t\.-J.;;t&:=Ir
Janice M. Sedlak
Project Chemist

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

• • '. _. ,;'.' .~. "'1 , ••~•• "I." '. • .]': ~



·1
1
I

ASTM

CARB

I CAS Number

CFC

I CFU

DEC

I DEQ

I
DHS

DOE

I DOH

EPA

I GC

GC/MS

I LUFf

I
MCL

MDL

I MPN

I·
MRL

NA

I NAN

NC

1 NCASI

ND

I NlOSH

I
PQL

RCRA

1 SIM

TPH

I
acronlst.lj/06/09/93

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Fonning Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services·

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Gas Chromatography

Gas ChromatographylMass Spectrometry

Leaking Underground Fuel Tank

Maximum Contaminant Level is the highest pennissible concentration of a
substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

00002



EPA Regulatory .

Analyte Method . MRL Limit*

Arsenic 3010/6010 A 0.1 5.0 ND ND

Barium 3010/6010 A 0.5 100 0.6 0.6

Cadmium 3010/6010 A 0.01 1.0 ND ND

Chromium 3010/6010 A 0.01 5.0 ND ND

Lead 3010/6010 A 0.05 5.0 ND ND

Mercury 7470 0.001 0.2 ND ND

Selenium 3010/6010 A 0.1 1.0 ND ND

Silver 3010/6010 A 0.01 5.0 ND ND

COLUMBIA ANALYTICAL SERVICES, INC.

From 40 CFR. Part 261,et at., and Federal Register, March 29, 1990 and June 29, 1990

Sample Name:
Lab Code:

5/5/94
5/11/94·
5/12/94

K942709B

SP3&4
Composite
K270902

SP1&2
Composite
K270901

Da!e:#t/ Page No.:

"nn(\')

Date Received:
Date TCLP Perfonned:

Date Analyzed:
Work Order No.:

Analytical Rel)ori

Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 1311

Metals
mgIL (ppm) in TCLP Extract

EMCON Northwest
Port of Seattle T115 /#0357-013.01
Water

Approved:~ ±h..J~~l.:::lo..e=::!..--_--

TCLPMIOl-Il-92

Client:
Project:
Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



EPA Regulatory
Analyte Method MRL Limit·

Arsenic 3010/6010 A 0.1 5.0 ND
Barium 3010/6010 A 0.5 100 ND
Cadmium 3010/6010 A 0.01 1.0 ND
Chromium 3010/6010 A 0.01 5.0 ND
Lead 3010/6010 A 0.05 5.0 ND
Mercury 7470 0.001 0.2 ND
Selenium 3010/6010 A 0.1 1.0 ND
Silver 3010/6010 A 0.01 5.0 ND

COLUMBIA ANALYTICAL SERVICES, INC.

From 40 CFR Part 261,et aI., and Federal Register, March 29, 1990 and June 29, 1990

Sample Name:
Lab Code:

NA
5/11/94
5/12/94

K942709B

Method
Blank

K2709MB

Date:~ Page No.:

U00O.~

Date Received:
Date TCLP Performed:

Date Analyzed:
Work Order No.:

Analytical Report

Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 1311

Metals
mgIL (ppm) in TCLP Extract

EMCON Northwest
Port of Seattle Tl15 1#0357-013.01
Water

Approved: t(f'oko ±b\lU.A(...,.,~.....J15;~-----

Client:
Project:
Matrix:

TCLPMlOl- U·92

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



COLUMBIA ANALYTICAL SERVICES, INC.

Percent recovery information is provided in order to assess the performance of the method on this matrix.

Matrix Spike Summary
Toxicity Characteristic Leaching Procedure (TCLP)

EPA Method 1311
Metals

mgIL (ppm) in TCLP Extract

Sample Name: SP1&2 Composite
Lab Code: K270901

Spiked
Spike Sample Sample Percent

Analyte Level Result Result Recovel)':

Arsenic 5.0 NO 5.2 104
Barium 5.0 0.6 5.7 102
Cadmium 1.0 NO 0.95 95
Chromium 5.0 NO 4.79 96
Lead 5.0 NO 4.72 94
MercUl)' 0.010 NO 0.006 60
Selenium 1.0 NO 1.1 110
Silver 1.0 NO 0.94 94

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client:
Project:
Matrix:

.EMCON Northwest
Port of Seattle TI 15/#0357-013.01
Water

QAlQC Report

Date Received:
Date TCLP Performed:

Date Analyzed:
Work Order No.:

5/5/94
5/11194
5/12194

K942709B

I TCLPM.MSIOJ-IJ-92

I APproVed¥Mt.<,..<I..~~ _ Date:~f Page No.:

"nn,,-



. 'J<- '7'f - 1t.''f"V '1bA Col~'::I~CQI CHAIN OF CUSTODY/LABORATORY ANALYSIS REPORT FORM
9 Services ,nc. 18912 North Creek Pkwy, Suite 118 • Bothell, WA 98011 • (206) 486·6983 • FAX (206) 486·7695 DATEA-2.(Q-9t PAGE I OFJ---

Sn\
~2..

<::1)3
I

~'D'f

11~~~&f

v

LAB SAMPLE
- I.D. MATRIX

~ (S-I ~I'\'.\

-7,
,.2-
,-'{

REMARKS

\'<.. 'V V' V ~

, I
(' I

~
\' "- ........ -- , ~\A.lCZM
I /

,,-
(" \\n\;l- -

TURNAROUND REQUIREMENTS

24hr _48hr. _Sday

.,.Standard (lO·lS worldng days)

""l"<:':=",,*,,:":!-':f~""""'if-l----,--- 1-'""""=:n:T=,..:..---:...-....;..~~ __ Provide Verbal Preliminary
Results

() _ Provide FAX preliminary Results
r-<::-7-=~<I---.;.=-: ......~--......-=-~::.--1y.z.=l-4--i-'~--1Requested Report· Date _

REPORT REQUIREMENTSp. Routine Report

_ II. Report (includes DUP.MAS.
MSD, as required, may be
charged as samples)

_ III. Data Validation Report
(includes All Raw Data)

_ IV. CLP Deliverable Report
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Attached are the results of the sample(s) submitted to our laboratory on April 26,
1994. For your reference, these analyses have been assigned our service request
number B940.

All analyses were performed consistent with our laboratory's quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results only apply to samples
analyzed.

8940315

Page 1 of l1-

lumbia
Analytical
Services inC.

-._-----

Dear John:

Colin B. Elliott
Laboratory Manager

Columbia Analytical Services, Inc.

Please call if you have any questions.

Re: Port of Seattle T115/Project #0357-013.01

John Meyer
EMCON Northwest
18S12 N Creek Parkway
Suite 210 .
Bothell, WA 98011

May 18,1994

CBE/crw

Respectfully submitted,
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COLUMBIA ANALYTICAL SERVICES. INC.

2

Total Petroleum Hydrocarbons
Method Reporting limit
None Detected at or above the method reporting limit
Quantified as Gasoline. The sample contained components that eluted in the Gasoline range,
but the chromatogram did not match the typical Gasoline fingerprint.

Method Blank
B0315-MB
05/05/94

04/26/94
04/26/94
05/04/94
B940315

Comp #2
SP3 &4
B0315-6
05/05/94

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

ND ND ND
ND ND ND
ND ND ND

0.1 0.3 ND

+495 +595 ND

Analytical Report

Comp #1
SP 1 & 2
B0315-5
05/05/94

5

MRL

0.05
0.1
0.1
0.1

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

EMCON Northwest
Port of Seattle T11 5
Soil

Sample Name:

lab Code:
Date Analyzed:

*

Approved by ~_ __='_<_zA.=.._~_~__In:....-_------.Date

Benzene
Toluene
Ethylbenzene
Total Xylenes

Analyte

TPH
MRL
NO

TPH as Gasoline

Client:
Project:
Sample Matrix:

··1
I
I
;1
I
I
I
I·
I
'1\

,I.
I
I
I
I
I
I
I
I



Diesel Oil"
Sample Name Lab Code MRL Result MRL Result

Comp #1 - SP 1 & 2 B0315-5 25 *378 100 220
Comp #2 - SP 3 & 4 B0315-6 25 *506 100 .310
Method Blank B0315-MB 25 ND 100 ND

Quantified using 30-weight motor oil as a standard.
Method Reporting Limit
None Detected at or above the method reporting limit
Quantified as Diesel. The sample contained components that eluted in the Diesel range, but
the chromatogram did not match the typical Diesel fingerprint.

COLUMBIA ANALYTICAL SERVICES, INC.

Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D

mg/Kg (ppm)
Dry Weight Basis

04/26/94
04/26/94
05/09/94
05/10,11/94
B940315

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Analytical Report

EMCON Northwest
Port of Seattle T11 5
Soil

*

..

Client:
Project:
Sample Matrix:

MRL
NO

.1
I
I
,I
.1
I
I
I
I
I
I
I
II

I
I
I
I
I
I

Approved by fl::....:---"=~·-b&,..£~:...:::...:::..~....!..-.-.._------Date
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Approved by CS"'-.L....---'-·_~__---.:....... _-;-- ~Date S"//",/7y .

Sample Name Lab Code Spike Level Percent Recovery
lmg/Kg) 4-Bromofluorobenzene

Comp #1 - SP 1 & 2 B0315-5 8.8 106
Comp #2 - SP 3 & 4 B0315-6 8.8 106
Comp #2 - SP 3 & 4 B0315-6DUP 8.8 114
Method Blank B0315-MB 8.8 ·146
Laboratory Control Sample B0315-LCS 8.8 102
Laboratory Control Sample B0315-GLCS 8.8 99

Total Petroleum Hydrocarbons
Outside of acceptance limits. Since the elevated percent recovery is for the method blank, and
since the percent recovery for all of the associated samples is acceptable, it is the opinion of
CAS that the Quality of the sample data has not been significantly affected.

COLUMBIA ANALYTICAL SERVICES. INC.

04/26/94
04/26/94
05/04/94
05/05/94
8940315

73-116

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

OAfOC Report

Surrogate Recovery Summary
8TEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G

4

CAS Acceptance Criteria

EMCON Northwest
Port of Seattle T11 5
Soil

*

Client:
Project:
Sample Matrix:

TPH

I
I
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I
I
I
I
I
I
I
I
I
I
I
r
I
I
I
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Sample Name: Comp #2 SP 3 & 4
Lab Code: B0315-6

Duplicate Relative

Sample Sample Percent

Analyte MRL Result Result Average Difference

Benzene 0.05 ND ND ND <2

Toluene 0.1 ND ND ND <2

Ethylbenzene 0.1 ND ND ND <2

Total Xylenes 0.1 0.3 ND

TPH as Gasoline 5 595 585 590 2

TPH Total Petroleum Hydrocarbons
MRl Method Reporting Limit
ND None Detected at or above the method reporting limit

/) ,~
Approved by__----.:&A-~ __:_------Date

5

04/26/94
04/26/94
05/04/94
05/05/94
8940315

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

OA/OC Report

Duplicate Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Port of Seattle Tl15
Soil

Client:
Project:
Sample Matrix:

.1
I
I
I
I
I
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I
I
I
I
I
I
I
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CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Criteria

Benzene 1.00 0.89 89 23-170
Toluene 1.00 0.93 93 31-166
Ethyl Benzene 1.00 0.90 90 30-164
TPH as Gasoline 50 48 96 70-140

Approved by Il- ~_~·_:_--------Date

COLUMBIA ANALYTICAL SERVICES. INC.

6

05/04/94
05/05/94
B940315

Date Extracted:
Date Analyzed:
Work Order No.:

OAloe Report

Laboratory Control Sample Summary
BTEX and TPH as Gasoline

EPA Method 503018020 WTPH-G
mg/kg"(ppml

Dry Weight Basis

EMCON Northwest
Port of Seattle T11 5
Soil

Client:
Project:
Sample Matrix:

.1
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COLUMBIA ANALYTICAL SERVICES. INC.

L<~-Approved bY Date

Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D

7

99
93

110
101

50-114

04/26/94
04/26/94
05/09/94
05/10,11/94
B940315

Percent Recovery
p-Terphenyl

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work prder No.:

Lab Code

CAS Acceptance Criteria

B0315-5
B0315-6
B0315-MB
B0315-lCS

OA/OC Report

EMCON Northwest
Port of Seattle T11 5
Soil

Client:
Project:
Sample Matrix:

Camp #1 - SP 1 & 2
Comp #2 - SP 3 & 4
Method Blank
laboratory Control Sample

- Sample Name

-.1
I
I
I
I
I
I
I
I
I
I
I
I
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Sample Name: 8atch OC
Lab Code: 80311-3

Duplicate Relative
Sample Sample PercentAnalyte MRL Result Result Average Difference

Diesel 25 28 37 32 28Oil 100 NO NO

MRL Method Reporting Limit
NO None Detected at or above the method reporting limit

COLUMBIA ANALYTICAL SERVICES, INC.

8

----1----1----
04/26/94
05/09/94
05/10/94
8940315

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

OAIOC Report

Duplicate Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D
mg/Kg (ppm)

Dry Weight 8asis

EMCON Northwest
Port of Seattle Tl15
Soil

Client:
Project:
Sample Matrix:

Approved by --.;.&-._~_.__._~_- Date
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Sample Name: Batch OC
Lab Code: B0311-5

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance

Analyte Level Result Result Recovery Criteria

Diesel 265 ND 271 102 41-136

NO None Detected at or above the method reporting limit

COLUMBIA ANALYTICAL SERVICES. INC.

9

----1----1----
04/26/94
05/09/94
05/11/94
B940315

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

GAIGe Report

Matrix Spike Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D
mg/Kg (ppm)

Dry Weight Basis

EM CON Northwest
Port of Seattle T11 5
Soil'

Client:
Project:
Sample Matrix:

j}J ,~ ~
Approved by IAA-.. i./_~__J --Date
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CAS
Percent

RecoveryTrue Percent AcceptanceAnalyte Value Result Recovery Criteria
Diesel 289 335 116 41-136

Approved by !k~-=-_..-~-- Date S ~a6;/

COLUMBIA ANALYTICAL SERVICES, INC.

Laboratory Control Sample Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH.D
mg/Kg (ppm)

10

05/09/94
05/11/94
8940315

Date Extracted:
Date Analyzed:
Work Order No.:

GA/GC Report

EMCON Northwest
Port of Seattle T11 5
Soil

Client:
Project:
LCS Matrix:
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Analytical
Services 11K 18912 North Creek Pkwy. Suite 118' Bothell. WA 98011 • (206) 486-6983 • FAX (206) 486'1695 DATE LI-~-Cj~ PAGE OFJ _

__________----::-r-__PHONE, _

SAMPLERS SIGNATURE __ZL·..L.-:pM~""~../.L---_----_

PROJECT NAME ?oet6f~b.1 \15 # - D751-0(3.0J
PROJECT John ~""""'ex:,--- _
COMPANY/ADDRESS ~tJ'----------

SAMPLE
1.0.

5~\

~2..

<m3
I
~i

I ' .

DATE

1"i..2b.'f~

v

LAB
TIME I 1.0.

I~ (S-I
-2"

.... ~
1"""'-(

SAMPLE
MATRIX

~I'\i.\

,

CJ)
a:wz
~zo
()
u.

·0
a:w
lD
::E
:J
Z

I'll\.

, I

,~

1
17

ANALYSIS REQUEST
T-PETROL.EUrJflics I ORGANIC I ORGANIC METALS/INORGANICS

',-,
/i)

REMARKS

RECEIVED BY: TURNAROUND REQUIREMENTS

fL~ l10k 24hr _48hr. _5day

sl9ifre 7>"f" M6Jief{.. trStandard (10-15 working days)

Printed Name _ Provide Verbal Preliminary
c.. ..s Results

'; 5 D _ Provide FAX preliminary Results
I-'--~-:"+---=;'='~~----J,~---,,,,,,...*=/-L-I--j~~~ Requested Report Date __~_

REPORT REQUIREMENTSp. Routine Report

_ II. Report (includes DUP.MAS:
MSD. as required. may be
charged as samples)

Itl. Data Validalion Report
- (includes All Raw Data)

_ IV..CLP Deliverable Report

INVOICE INFORMATION:

P.O.' ~ _
BiIITo _

SAMPLE RECEIPT:

Shipping VIA: _

Shipping 10: _

Condition: _

Lab No'E,cf CO( - 3 {S

)1'/ aJI SJ?2

~pJ OW stPY
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Pnntecfl\Jame
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Firm
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Attached are the results of the sample(s) submitted to our laboratory on May 11,
1994. For your reference, these analyses have been assigned our service request
number B940331.

All analyses were performed consistent with our laboratory's quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results only apply to samples
analyzed.

Page 1 of '1"D

Service Request No.: 8940331

olumbia
Analytical
Services inC.

\

May 27, 1994

Re: Port of Seattle T115/Project #0357-013.01

John Meyer
EMCON Northwest
1891 2 N Creek Parkway

Suite 210
Bothell, WA 98011

Dear John:

Please call if you have any questions.

Respectfully submitted,

Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

CBE/crw
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Approved by a-.:.-",,-=:.._,-=~:"'--_-J- Date__S:-"i1,-~_'/,-:..0_7_'.::-9_'

COLUMBIA ANALYTICAL SERVICES, INC.

Total Petroleum Hydrocarbons
Method Reporting Limit
None Detected at or above the method reporting limit
Result is from the analysis of a diluted sample, performed on OS/20/94

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

2

UST1wwb-S'
B0331-3
05/17/94

05/10/94
05/11194
05/16/94
B940331

UST1sw-S'
B0331-2
05/1S/94

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

NO NO NO
NO NO NO

2.3 2.0 NO
17.5 14.5 NO

+6700 +6200 NO

Analytical Report

MRL'

UST3sw-S'
B0331-1
05/1S/94

5

0.05
0.1
0.1
0.1

EMCON Northwest
Port of Seattle T1 15
Soil

Sample Name:
Lab Code:

Date Analyzed:

TPH as Gasoline

*

Benzene
Toluene
Ethylbenzene
Total Xylenes

Analyte

TPH
MRL
NO

Client:
Project:
Sample Matrix:
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Approved bY__....:.-.:.&-::.I<-'--'-·_~__--'-- Date__.5:.L.)J_·_I_/S_Y--,-Y_

COLUMBIA ANALYTICAL SERVICES. INC.

Total Petroleum Hydrocarbons
Method Reporting limit
None Detected at or above the method reporting limit
Result is from the analysis of a diluted sample. performed on OS/20/94

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

3

UST3nw-8'
B0331-6
05/17/94

05/10/94
05/11/94
05/16/94
B940331

UST1nw-8'
B0331-5
05/18/94

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

0.06 NO NO
NO NO NO

1.0 1.4' NO
8.0 11.2 NO

2350 +4900 NO

Analytical Report

5

UST1wwa-8'
B0331-4
05/17/94

0.05
0.1
0.1
0.1

MRl

EMCON Northwest
. Port of Seattle Tl15
Soil

Sample Name:
lab Code:

Date Analyzed:

TPH as Gasoline

Analyte

Benzene
Toluene
Ethylbenzene
Total Xylenes

Client:
Project:
Sample Matrix:

*

TPH
MRl
NO
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COLUMBIA ANALYTICAL SERVICES, INC.

Approved by__---'~~--.:..._~ Date 5"./7//f<j/

Total Petroleum Hydrocarbons
Method Reporting Limit
None Detected at or above the method reporting limit
Result is. from the analysis of a diluted sample, performed on 05/20/94

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

4

37

ND
ND
ND
ND

UST3ewc-4'
8033i-9
05/17/94

05/10/94
05/11/94
05/16/94
8940331

20

ND
ND
ND
ND

UST3ewb-8'
80331-8
05/17/94

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

ND
ND

3.3
22.9

+9600

Analytical Report

5

MRL

UST3ewa-8'
80331-7
05/17/94

0.05
0.1
0.1
0.1

EMCON Northwest
Port of Seattle 111 5
Soil

Sample Name:
Lab Code:

Date Analyzed:

Benzene
Toluene
Ethylbenzene
Total Xylenes

Analyte

TPH as Gasoline

TPH
MRL
ND

Client:
Project:
Sample Matrix:

*
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COLUMBIA ANALYTICAL SERVICES, INC.

Approved by__---=~_,_:.._'_~_· Date_---=s:::...LI-=J'::-'/....!...A---.:C7:-Y=___.

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
NO None Detected at or above the method reporting limit

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

5

ND
ND
ND
ND

ND

UST1wwc-4'
80331-11
05/17/94

05/10/94
05/11/94
05/16/94
B940331

ND

ND
ND
ND
ND

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

5

UST2sw-4'
80331-10
05/17/94

0.05'
0.1
0.1
0.1

MRL

Analytical Report

EMCON Northwest
Port of Seattle T115
Soil

Sample Name:
Lab Code:

Date .Analyzed:

TPH as Gasoline

Benzene
Toluene
Ethylbenzene
Total Xylenes

Analyte

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
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Approved by Il~..=,..<_·_~1f._t Oate__S""___+_I1-?-I-A-<;i~V-

COLUMBIA ANALYTICAL SERVICES, INC.

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH·G
mg/Kg (ppm)

Dry Weight Basis

6

NO
NO
ND
NO

NO

Method Blank
B0331-MB
05/17/94

05/10/94
05/11/94
05/16/94
B940331

NO
NO
ND
NO

NO

Date Collected:
Date Received:
Date Extracted:
Work Order No.:

MRL

UST2nw-4'
B0331-12
05/17/94

5

0.05
0.1
0.1
0.1

Analytical Report

EMCON Northwest
Port of Seattle T11 5
Soil

Sample Name:
Lab Code:

Date Analyzed:

Client:
Project:
Sample Matrix:

Benzene
Toluene
Ethylbenzene
Total Xylenes

Analyte

TPH as Gasoline

·1
I
I
I
I
I
I
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I
I
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I
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Diesel Oil·
Sample Name Lab Code MRL Result MRL Result

UST3sw-8' B0331-1 25 +2900 100 ND
UST1sw-8' B0331-2 25 +4530 100 ND
USTlwwb-8' B0331-3 25 ND 100 ND
UST1wwa-8' B0331-4 25 +1620 100 ND
UST1nw-8' B0331-5 25 +5050 100 470
UST3nw-8' 80331-6 25 ND 100 ND
UST3ewa-8' 80331-7 25 +4050 100 150
UST3ewb-8' 80331-8 25 +157 100 300
UST3ewc-4' 80331-9 25 NO 100 ND
UST2sw-4' 80331-10 25 ND 100 120

Approved by ~_·_::>......_~ Date

Quantified using 30-weight motor oil as a standard.
Method Reporting Limit
None Detected at or above the method reporting limit
Quantified as diesel. The sample contained components that eluted in the diesel range, but
the chromatogram did not match the typical diesel fingerprint.

0511 0/94
05111/94
05/18/94
OS/20,21/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

Analytical Report

7

COLUMBIA ANALYTICAL SERVICES, INC.

Total Petroleum Hydrocarbons as Diesel and Oil
Washington DO'E Method WTPH-D

mg/Kg(ppml
Dry Weight Basis

EMCON Northwest
Port of Seattle T115
Soil

*

•
MRL
ND

Client:
Project:
Sample Matrix:

·1
I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I



Diesel Oil·
Sample Name Lab Code MRL Result MRL Result

UST1wwc-4' B0331-11 25 *55 100 270
UST2nw-4' B0331-12 25 *29 100 ND
Method Blank B0331-MB 25 ND 100 ND

Quantified using 30-weight motor oil as a standard.
Method Reporting limit
None Detected at or above the method reporting limit
Result is primarily due to the beginning of oil. which elutes in the diesel region.

COLUMBIA ANALYTICAL SERVICES, INC.

8

05/10/94
05/11/94
05/18/94
OS/20.21/94
B940331

Date Collected:
Date Heceived:
Date Extracted:
Date Analyzed:
Work Order No.:

Analytical Report

Total Petroleum Hvdrocarbons as Diesel and Oil
Washington DOE Method WTPH-D

mg/Kg (ppm)
Dry Weight Basis

&. ft4bt_oate

EMCON Northwest
Port of Seattle T115
Soil

*

Approved by

•
MRL
NO

Client:
Project:
Sample Matrix:
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Sample Name Lab Code Spike Level Percent Recovery
(mg/I<g) 4-8romofluorobenzene

UST3sw-8' 80331-1 8.8 *154
UST1sw-8' 80331-2 8.8 *141
USTlwwb-8' 80331-3 8.8 97
UST1wwb-8' 80331-3MS 8.8 101
USTlwwa-8' 80331-4 8.8 *133
USTlwwa-8' 80331-4DUP 8.8 *126
UST1nw-8' 80331-5 8.8 *146
UST3nw-8' 80331-6 8.8 92
UST3ewa-8' 80331-7 8.8 *172

CAS Acceptance Criteria 73-116

Approved by__----'--'&=-------->~..._~__._' Date 5"/JI jc;y

Total Petroleum Hydrocarbons
Outside of acceptance limits because of matrix interferences. The chromatogram showed
nontarget components that interfered with the analysis.

9

05/10/94
05/11/94
05/16/94
05/17,18/94
8940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

QA/QC Report

Surrogate Recovery Summary
8TEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G

COLUMBIA ANALYTICAL SERVICES. INC.

EMCON Northwest
Port of Seattle T11 5
Soil

*
TPH

Client:
Project:
Sample Matrix:

·1
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I
I
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Sample Name Lab Code Spike Level Percent Recovery
(mg/Kg) 4-Bromofluorobenzene

UST3ewb-8' B0331-8 8.8 100
UST3ewc-4' B0331-9 8.8 102
UST2sw-4' B0331-10 8.8 102
USTlwwc-4' B0331-11 8.8 100
UST2nw-4' B0331-12 8.8 100
Method Blank B0331-MB 8.8 109
Laboratory Control Sample B0331-LCS 8.8 104
Laboratory Control Sample B0331-GLCS 8.8 97

Approved bY_--l.tJz..c=-"·----=::.......r~~:::::...::::..-.::~_I__-------Date.---=.S"---';J'-'j~/'-A..:..~~y-

TPH Total Petroleum Hydrocarbons

CAS Acceptance Criteria

10

73-116

05110/94
05/11/94

·05/16/94
05/17,1 8/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

OAloe Report

Surrogate Recovery Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwest
Port of Seattle T115
Soil

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I

II

I
I
I
I
I
I
I
I



COLUMBIA ANALYTICAL SERVICES, INC.

1 1

Approved bY__~tz=-~_~~~=--__· Date"__=-S.Lj_?_J_A_~-:.sr

Outside of acceptance limits because of matrix interferences. The chromatogram showed
target components that interfered with the analysis.

50-114

107
110
114
106
112
109

*116
114
112
110

05110/94
05/11/94
05/18/94
OS/20,21/94
B940331

Percent Recovery
p-Terphenyl

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

CAS Acceptance Criteria

B0331-1
B0331-2
B0331-2DUP
B0331-3
B0331-3MS
B0331-4
B0331-5
B0331-6
B0331-7
B0331-8

Lab Code

GAIGe Report

Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D

EMCON Northwest
Port of Seattle T115
Soil

*

UST3sw-8'
UST1 sw-8'
UST1sw-8'
UST1wwb-8'
UST1 wwb-8'
UST1wwa-8'
UST1nw-8'
UST3nw-8'
UST3ewa-8'
UST3ewb-8'

Sample Name

Client:
Project:
Sample Matrix:

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



COLUMBIA ANALVTICAL SERVICES, INC.

Approved by --t.L~~~,-=~:....-----------Date

Lab Code

12

110
106
107
104
106
108

50-114

05/10/94
05/11/94
05/18/94
05/20,21/94
B940331

Percent Recovery
p-Terphenyl

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

CAS Acceptance Criteria

B0331-9
B0331-10
B0331-11
B0331-12
B0331-MB
B0331-LCS

QA/QC Report

Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D

EMCON Northwest
Port of Seattle T11 5
Soil

UST3ewc-4'
UST2sw-4'
USTlwwc-4'
UST2nw-4'
Method Blank
Laboratory Control Sample

Sample Name

Client:
. Project:

Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Sample Name: USTlwwa-8'
Lab Code: B0331-4

Duplicate Relative
Sample Sample Percent

Analyte MRL Result Result Average Difference

Benzene 0.05 0.06 NO
Toluene 0.1 NO NO
Ethylbenzene 0.1 1.0 1.0 1.0 <1
Total Xylenes 0.1 8.0 6.5 7.2 21

TPH as Gasoline 5 2350 1910 2.130 21

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

COLUMBIA ANALYTICAL SERVICES, INC.

Duplicate Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020

Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

05/10/.94
05/11/94

. 05/16/94
05/17/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

OAIoe Report

EMCON Northwest
Port of Seattle T11 5
Soil

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved by ti_---=_,_~_· Date
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Sample Name: USTl sw-8'
Lab Code: B0331-2

Duplicate Relative
Sample Sample Percent

Analyte MRL Result Result Average Difference

Diesel 25 4530 4700 4620 4
Oil 100 ND ND ND

MRL Method Reporting limit
ND None Detected at or above the method reporting limit

COLUMBIA ANALYTICAL SERVICES, INC.

Duplicate Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D
mg/Kg (ppm)

Dry Weight Basis

05/10/94
05/11/94
05/18/94
05/20/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

GA/GC Report

EMCON Northwest
Port of Seattle T115
Soil

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved bY ~_~·--"-~--"--":.=.t'JL.!.- Date 5"/;!//<;V .
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Sample Name: UST1wwb-8'
Lab Code: B0331-3

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance

Analyte Level Result Result Recovery Criteria

Benzene 1.15 ND 1.08 94 23-170
Toluene 1.15 ND 1.13 98 31-166
Ethylbenzene 1.15 ND 1.13 98 30-164

Approved by ~_-->--··_~_' Date 5 /!//Y>/

COLUMBIA ANALYTICAL SERVICES, INC.

ND None Detected at or above the method reporting limit

15

05/10/94
05/11/94
05/17/94
05/16/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

GA/GC Report

Matrix Spike Summary
BTEX

EPA Methods 503018020
mg/Kg (ppm)

Dry Weight Basis

EMCON Northwest
Port of Seattle T115
Soil

Client:
Project:
Sample Matrix:

·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Sample Name: USTlwwb-8'
Lab Code: B0331-3

CAS
Percent

Spiked Recovery
Spike Sample Sample· Percent Acceptance

Analyte level Result Result Recovery Criteria

Diesel 278 NO 300 108 41-136

NO None Detected at or above the method reporting limit

Approved by__---'~'-·_~...:.-._~__-<- Date S;&//c?y

COLUMBiA ANALYTICAL SERVICES, INC.

16

05/10/94
05/11/94
05/18/94
05/21/94
B940331

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Work Order No.:

GA/GC Report

Matrix Spike Summary
Total Petroleum Hydrocarbons as Diesel and Oil

Washington DOE Method WTPH-D
mg/Kg (ppm)

Dry Weight Basis

EMCON Northwest
Port of Seattle Tll 5
Soil

Client:
Project:
Sample Matrix:

·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Criteria

Benzene 1.00 0.87 87 23-170
Toluene 1.00 0.91 91 31-166
Ethyl Benzene 1.00 0.90 90 30-134

TPH as Gasoline 53 55 104 70-140

IJ .~
Approved bY ~__.:..- Date

COLUMBIA ANALYTICAL SERVICES, INC.

17

05116/94
05118/94
B940331

Date Extracted:
Date Analyzed:
Work Order No.:

GA/GC Report

Laboratory Control Sample Summary
BTEX and TPH as Gasoline

EPA Method 5030/8020 WTPH-G
mg/Kg (ppm)

EMCON Northwest
Port of Seattle T11 5
Soil

Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I COLUMBIA ANALYTICAL SERVICES, INC.

I GAIGe Report

Client: EMCON Northwest Date Extracted: 05118/94

I Project: Port of Seattle T11 5 Date Analyzed: 05/21/94
LCS Matrix: Soil Work Order No.: 8940331

I
I

Laboratory Control Sample Summary

I Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH·D

mg/Kg (ppm)

I
I CAS

Percent
Recovery

I
True Percent Acceptance

Analyte Value Result Recovery Criteria

I
Diesel 289 305 106 41-136

I
I
I
I
I
I
I Approved by !I--~ Date 5'"/?//7"Y
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PROJECT NAME Mof.s'eqtt\e.. Ins # _

PROJECT ~ _

COMPANY/ADORESS 'E/fC.ON _
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Services .nc, 18912 North Creek Pkwy, Suite 118' Bothell, WA 98011 • (206) 486·6983 • FAX (206) 486·7695

LAB
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0

0

0

0
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0
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SAMPLE RECEIPT:

Shipping VIA: _

Shipping to: _

Condition: _

RECEIVED BY: TURNAROUND REQUIREMENTS
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elfhW.E ,-1. tJ. ~-?H~'d _7_ S~tandard(10·1SWOIkingdays)
Printe'01'Jame _ Provide Verbal Preliminary

c.. I"}<; Results

Firm _/ _ q '" _ Provide FAX preliminary Results

Dateffime Requested Report Date _

REPORT REQUIREMENTS

__ I. Routine Report

_ II. Report (includes DUP.MAS.
MSD, as required, may be
charged as samples)

III. Data Validation Report
-- (includes All Raw Data)

_ IV. CLP Deliverable Report

INVOICE INFORMATION:

P.O.# _

BillTo _

Lab No: eAC(--33 (

RELINQUISHED BY:

Signature

Prrnted Name

Firm

RECEIVED BY:
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PnnteCfName

Firm

SPECIAL INSTRUCTIONS/COMMENTS:
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PROJECT ~

COMPANY/ADDRESS =oiME.'OtJ _
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SAMPLE I I I LAB I SAMPLE

1.0. DATE TIME 1.0. MATRIX
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Slg(clfure ...JL Standard (10,15 working days)

~fecr~{ P"'1/'Uew' _ Provide Verbal Preliminary
C-ff-> Results

Fir _ Provide FAX preliminary Results

Requested Report Date _

REPORT REQUIREMENTS

_. I. Routine Report

_ II. Report (includes DUP.MAS.
MSD, as required, may be
charged as samples)

_ III. Data Validation Report
(includes All Raw Data)

_ IV. CLP Deliverable Report

INVOICE INFORMATION:

P.O.# ~ _
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SAMPLE RECEIPT:

Shipping VIA:~ _

Shipping 10: _
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DatelTime

SPECIAL INSTRUCTIONS/COMMENTS:

.""':'.':;1(~"'!r.~~;''';''''''-"''''';' _ ,''''<Alr,;~~qtH;:':;j,\:-:;~:ii:tt:~;!',~ii;;ft! -


