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EXECUTIVE SUMMARY

At the request of the Port of Seattle, EMCON conducted a soil and groundwater site
assessment at Terminal 115 in Seattle, Washington. The work was conducted to assess
and document subsurface soil and groundwater conditions near three former underground
storage tanks discovered and removed in April 1994. Field activities focused on
obtaining baseline groundwater quality data and information about subsurface geology
and groundwater occurrence.

Field activities completed in October and November 1994 consisted of the following:

Drilling four hollow-stem auger soil borings approximately 16 feet (ft) below
the ground surface (bgs) and installing four groundwater monitoring wells

Hand augering five soil borings approximately 5 ft bgs

Collecting soil samples from the soil borings

Developing and surveying the wells

Collecting groundwater samples

Coordinating chemical analyses of selected soil and groundwater samples

Evaluating hydrogeological and chemical data

The investigation identified the following conditions:

Soils encountered during drilling consisted of approximately 10 to 15 ft of sand and
gravel (fill) overlying interbedded silt and sand (alluvium) to the total explored
depth of approximately 16 ft bgs.

Laboratory testing indicated soil samples collected from borings MW-10 and
MW-11 and hand auger boring HB2 contained concentrations of total petroleum

B/PTS/POST-R.n29-94/ch:9 . Rev. 0, 02/21/95
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hydrocarbons as oil (TPH-O) exceeding Model Toxics Control Act (MTCA)
Method A Cleanup Levels.’

Groundwater was present approximately 9 to 11 ft bgs during the November 4,
1994, sampling event, with a hydraulic gradient of approximately 0.004 ft per ft,
- generally directed toward the west.

Laboratory testing indicated groundwater samples collected from MW-8 and MW-9
on November 4, 1994, contained concentrations of total petroleum hydrocarbons
as diesel (TPH-D) exceeding the MTCA Method A Cleanup Level. The
¥ groundwater sample collected from MW-9 also contained benzene exceeding the
MTCA Method A Cleanup Level.

Base neutral-acid semivolatile organic compound and volatile organic compound
analyses indicated the groundwater sample collected from MW-8 contained a vinyl
chloride concentration exceeding the MTCA Method A Cleanup Level; methylene
chloride, benzene, ethylbenzene, isopropylbenzene, n-propylbenzene, and
naphthalene were also detected.

Total lead concentrations exceeded the MTCA Method A Cleanup Level in all
groundwater samples analyzed.

This summary is presented solely for introductory purposes and is intended for use in
conjunction with the full text of this report.

1 Chapter 173-340 WAC, The Model Toxics Control Act Cleanup Regulation; Method A Cleanup Levels.
Amended December 1993,

B/FTS/POST-R.n29-94/ch:9 Rev, 8, 02/21/95
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1 INTRODUCTION

EMCON was retained by the Port of Seattle to conduct a subsurface investigation at the
Terminal 115 facility located in Seattle, Washington. The investigation was conducted
to assess the condition of soil and groundwater adjacent to a former underground storage
tank excavation located at the south portion of the site.
The tasks completed under the current scope of work consisted of the following:

* Ubpdating the site-specific health and safety plan

* (Conducting a utilities clearance check

* Drilling four hollow stem auger and five hand auger soil borings and logging
soil conditions

» Converting the four hollow stem auger borings to 2-inch (in)-diameter PVC
groundwater monitoring wells

* Developing and surveying the wells

* Collecting soil and groundwater samples

¢ Field screening soil samples for petroleum hydrocarbons

¢ Coordinating chemical analyses of selected soil and groundwater samples

¢ Evaluating laboratory data

¢ Preparing a report of the findings
The work was authorized under Supplemental Agreement Number 11 of Professional
Services Agreement Number P-047006, dated July 19, 1993, between the Port of Seattle

and EMCON. Tasks were completed in general accordance with the October 10, 1994,
proposal to the Port of Seattle regarding subsurface assessment activities,

B/PTS/POST-R.129-94/ch:9 Rev. 0, 02/21/95
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2 BACKGROUND

2.1 - Site Description

The Terminal 115 property is owned by the Port of Seattle. The site is located on the
Duwamish Waterway in Seattle, Washington (Figure 2-1). 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
(Figure 2-2). The property is relatively level at an elevation of approximately 20 feet
(ft) above mean sea level. The site is currently used as a marine storage, transfer, and
loading facility.

2.2 Previous Investigations

Three, approximately 6,000-gallon (gal), underground storage tanks (USTs) were
discovered at Terminal 115 during construction activities for the tenant (Seafreeze, Inc.)
in April 1994, EMCON was retained by the Port of Seattle to conduct an environmental
assessment following tank decommissioning and removal.

Approximately 750 cubic yards (cu yd) of petroleum hydrocarbon impacted soil were
removed from the UST excavation following tank decommissioning and removal. A
review of laboratory results indicated that soil samples collected from the four excavation
sidewalls contained concentrations of total xylenes, total petroleum hydrocarbons as
gasoline (TPH-G), diesel (TPH-D), and oil (TPH-O) exceeding MTCA? Method A
Cleanup Levels. Groundwater was encountered at approximately 9 ft below the ground
surface (bgs) during excavation activities. Results of the investigation were presented
in draft form to the Port of Seattle in the Underground Storage Tank Decommissioning
and Soil Assessment Report, dated August 23, 1994,

2 Chapter 173-340 WAC, The Model Toxics Control Aet Cleanup Regulation; Method A Cleanup Levels.

R/PTS/POST-R.a29-94/ch:9 Rev. 0, 02/21/95
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3 FIELD INVESTIGATIONS

3.1 : Drilling and Soil Sampling

A site-specific health and safety plan was prepared, and underground utilities clearances
were conducted by local utility companies and Locating, Inc., a private utility locating
service, before work began.

Four borings (MW-§ through MW-11) were advanced approximately 16 ft bgs by using
hollow-stem auger drilling equipment on October 27 and 28, 1994. Boring locations are
shown on the site maps in Section 4. Soil samples were collected at approximate 2.5-ft
intervals during drilling. Drilling was conducted by Tacoma Pump and Drill, Inc.,
Tacoma, Washington. In addition to hollow-stem auger borings, five hand-auger soil
borings (HB1, HB2, HB3, and HB7) were advanced in the same area. The hand borings
were advanced approximately S ft bgs. Auger boring logs are presented in Appendix A.

Soil samples were field screened by using a portable photoionization detector (PID). An
Environmental Instruments Model 580B OVM, calibrated daily to 100 parts per million
(ppm) isobutylene, was used to obtain field measurements. This analysis was performed
to assist in sample selection for laboratory testing. Soil samples for laboratory testing
were collected in laboratory supplied 4-ounce (oz) jars with Teflon™-lined lids, then
placed into an iced cooler and delivered to the laboratory for analysis. An EMCON
geologist logged soil types in accordance with the Unified Soil Classification System.

Groundwater was encountered at approximately 9.0 to 10.5 ft bgs during drilling. Drill
cuttings were contained in labeled 55-gal drums and temporarily stored on site pending
disposal. Following sampling, the hand-auger borings were abandoned with bentonite
chips, hydrated with potable water to approximately 1 ft bgs, and completed at the
surface with a concrete seal. Additional details regarding drilling and soil sampling
procedures are presented in Appendix A.

B/PTS/POST-R.n29-94/ch:9 Rev. 0, 02/21/95
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3.2 Monitoring Well Construction, Development, and Surveying

3.2.1 Well Construction

Borings MW-8 through MW-11 were completed as groundwater monitoring wells. The
monitoring wells were constructed using 2-in-diameter, flush-threaded, schedule 40 PVC
well casing and 0.010-in. factory slotted well screen. The well screen interval was
placed from approximately 5 to 15 ft bgs. A filter pack of washed silica sand was placed
around the well screen to 2 ft above the screened interval. A bentonite seal was placed
above ‘the filter pack to approximately 1 ft bgs. A flush-mounted, traffic-rated, well
cover was set in concrete in accordance with Port of Seattle construction specifications
to complete the surface seal of each well. Well construction details are shown on the
boring logs in Appendix A.

3.2.2 Well Development

An EMCON geologist developed each monitoring well to remove water introduced into
the well during drilling and to reduce the volume of fine-grained soil entering through
the filter pack. Monitoring wells MW-8 through MW-11 were developed by surging and
purging at least three well casing volumes. Water was purged from each well by using
a disposable Teflon bailer. Water accumulated during development was contained in
labeled, 55-gal drums and temporarily stored on site pending disposal.

3.2.3 Well Elevation Surveying

EMCON personnel surveyed the top of each monitoring well PVC casing to the nearest
0.01 ft relative to Seattle Tide Lands Grid horizontal data and Mean Low Low Water
vertical datum. Survey data are presented in Table 3-1. The well survey data, along
with depth-to-water measurements, were used to calculate the relative groundwater
elevations. These data were used to evaluate the groundwater gradient and inferred flow
direction.

3.3 Groundwater Sampling

Groundwater sampling was conducted on November 4, 1994, Before collecting
groundwater samples, depth-to-water measurements were taken by using a Solinst™
electronic well sounding probe. Measurements were recorded to the nearest 0.01 ft and
converted to relative groundwater elevations using the well survey data.

Approximately three well casing volumes of water were purged before sample collection.
Water was purged from each well by using a disposable Teflon bailer. Groundwater
temperature, conductance, and pH were measured and recorded on an EMCON field

B/PTS/POST-R.n29-94/ch % Rev. 0, 02/21/95
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sampling data sheet after each well casing of water was purged. Purge water
accumulated during sampling was contained in labeled, 55-gal drums and temporarily
stored on site pending disposal.

Following purging, one groundwater sample was collected from each well by using a
disposable Teflon bailer. A duplicate sample, labeled MW-5, was collected from
monitoring well MW-10 for quality control and quality assurance purposes. The five
samples were placed into an iced cooler and transported to the laboratory for analysis.
Additional details regarding groundwater sampling procedures are presented in
Appendix A.

3.4 Waste Disposal

Approximately 200 gal of purge water and decontamination rinsate were collected. The
purge water was sampled and found to contain 19 ppb total organic halides and 21 ppb
total lead. The water was subsequently transported by Spencer Environmental, Inc., for
treatment and disposal.

Approximately 4 tons (3 cu yd) of drill cuttings were transported to Roosevelt Regional
Landfill in Roosevelt, Washington for disposal.

B/PTS/POST-R.n29-94/ch:0 Rev. 0, 02/21/95
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4 FINDINGS

4.1 - Soil Conditions

The subsurface consisted of sand and gravel fill to approximately 10 to 15 ft bgs,
underlain by interbedded silt and sand with organic debris to the total explored depth of

approximately 16 ft bgs.

4.2 Groundwater Conditions

Shallow groundwater under water table (unconfined) conditions was encountered 9 to
10 ft bgs during drilling. Depth to water measurements collected during groundwater
sampling on November 4, 1994, ranged from 8.82 to 10.56 ft bgs. The groundwater
gradient was 0.004 ft per ft (ft/ft) to the west, Groundwater elevation data are included
in Table 3-1.

4.3 Quantitative Chemical Analyses

4.3.1 Laboratory Procedures

Soil and groundwater sample analyses were performed by Columbia Analytical Services,
Inc., in Bothell, Washington. Laboratory reports are contained in Appendix B.

Selected soil samples were analyzed for TPH-G and benzene, toluene, ethylbenzene, and
total xylenes (BTEX) using Washington Stafe Department of Ecology (Ecology) Method
WTPH-G/EPA Method 5030/8020 and TPH-D and TPH-O using Ecology Method
WTPH-D (extended). One soil sample collected from MW-10 was analyzed for base
neutral-acid semivolatile organic compounds (SVOCs) using EPA Methods 3550/8270,
volatile organic compounds (VOCs) using EPA Method 8260, and total lead using EPA
Method 7420.

Groundwater samples were analyzed for TPH-G and BTEX using Ecology Method
WTPH-G/EPA Method 5030/8020, TPH-D and TPH-O using Ecology Method
WTPH-D, extended, and for total lead using EPA Method 7421. One groundwater
sample collected from monitoring well MW-8 was analyzed for SVOCs using EPA

B/PTS/POST-R.129-94/ch:9 Rev. 0, 02/21/95
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Methods 3550/8270 and VOCs using EPA Method 8260. The collected purge water was
analyzed for total organic halides using EPA Method 9020A and total lead using EPA
Method 7421.

4.3.2 Laboratory Results

Soil samples collected from monitoring wells MW-10 and MW-11 at 10 ft bgs, and the
sample collected from MW-11 at 7.5 ft bgs, contained 534, 410, and 270 ppm TPH-O
respectively, exceeding the MTCA Method A Cleanup Level of 200 ppm. The sample
collected at 1.75 ft bgs from hand boring HB2 contained 220 ppm TPH-O. No other
analyte concentrations exceeded MTCA Method A Cleanup Levels in any soil samples
analyzed. Laboratory results for soil samples are shown on Figure 4-1 and are
summarized in Table 4-1.

Groundwater samples collected from MW-8 and MW-9 contained 3,170 and 1,420 parts
per billion (ppb) TPH-D, respectively, exceeding the MTCA Method A Cleanup Level
of 1,000 ppb. The laboratory reported that the samples contained components that eluted
in the diesel range; however, the chromatograms did not match the typical diesel
fingerprint. The sample collected from MW-9 also contained 10.0 ppb benzene,
exceeding the MTCA Method A Cleanup Level of 5 ppb. Total lead concentrations
ranging between 12 and 54 ppb were detected in all five groundwater samples analyzed.
TPH, BTEX, and total lead results are shown on Figure 4-2, and are summarized in
Table 4-2.

Results of SVOC and VOC analyses indicate that the groundwater sample collected from
MW-8 contained 0.6 ppb vinyl chloride, exceeding the MTCA Method A Cleanup Level
of 0.2 ppb. The groundwater sample collected from MW-8 also contained methylene
chloride, benzene, and ethylbenzene concentrations below MTCA Method A Cleanup
Levels. Isopropylbenzene, n-propylbenzene, and naphthalene were also reported. These
compounds are not included on the list of MTCA Method A Cleanup Levels. A
summary of laboratory results of SVOC and VOC analyses for MW-8 is presented in
Table 4-3. Copies of the laboratory reports are included in Appendix B.

B/PTS/POST-R.029-94/ch:9 Rev, 0, 02/21/95
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Table 4-1

Laboratory Results for Soil
Port of Seattle Terminal 115
Seattle, Washington

Results of Analyses (ppm) ]
Ecology
Method Ecology Method
Sample Depth Date WTPH-G WTPH-D (extended) EPA Method 5030/8020 Total Lead EPA
Number (1) Collected TPH-G TPH-D TPH-O | Benzene | Toluene Ethylbenzene Total Xylenes Method 7420

MTCA Method A Cleanup
Levels* 100 200 200 0.5 40 20 20
Source Location MW-8
1-1¢° 10.0 10/27/94 i6 44° 190 ND ND ND ND -
1-15° 15.0 10/27/94 ND ND 170° ND ND ND ND —
Source Location MW-9
2-7.5' 7.5 10/28/64 ND ND 120 ND ND ND ND —
2-107 10.0 10/28/94 ND ND ND ND ND ND ND —
Source Location MW-10
3-7.5' 7.5 10/28/94 ND ND ND ND ND ND —
3-10/ 10.0 10/28/94 ND 102* ND ND ND ND ND
Source Location MW-11
4-1.5' 7.5 10/28/94 ND ND ND ND ND ND o
4-107 10,0 10/28/94 ND 29° ND ND ND ND o
Hand Borings
HB1-4.75' 4.8 10/28/94 ND ND 120 ND ND ND ND —
HB2-1.75' 1.8 10/28/94 ND ND ND ND ND ND —
HB3-5' 5.0 10/28/94 ND ND ND ND ND ND —
HRB7-2.5 2.5 10/28/94 ND 29° ND ND ND ND -
NOTE: Shaded values equal or exceed MTCA Method A Cleanup Levels,

ND = mnot detected at or above method reporting fimit,

TPH-G = total petroleum hydrocarbons as gasoline.

TFH-D = total petroleum hydrocarbons ag diesel,

TPH-O = total petroleum hydrocarbons as ol

ppm = parts per million.

NA = not applicable,

- = not analyzed.
s Chapter 173-340 WAC, The Model Taxics Control Act Cleanup Regulations, Method A Cleanup Levels. Ameunded December 1693,
b Quantified as diesel. The sample contained components that cluted in the diese! range, but the chromatogram did not mateh the typical diescl fingerprint.
¢ Quantified a3 oil. The sample contained components that eluted in the oil range, but the chromatogram did not match the typical oil fingerprint,
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B 100 L = — —11.10— — Groundwater Elevation Contour
e K ' ‘ Inferred Groundwater Flow
X1 q:: Direction
0 20 40
— — pate 12-94 Figure 4-2
Emcon oW, _MLE PORT OF SEATTLE
& e = ser TS Lo
Northwest, Inc. R GROUNDWATER DATA
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5 SUMMARY AND CONCLUSIONS

Subsurface soils consist of 10 to 15 ft of sand and gravel fill, underlain by interbedded
silt and sand. Groundwater was present approximately 9 to 11 ft bgs during the
November 4, 1994, sampling event, with a gradient of approximately 0.004 ft/ft toward
the west.

Soil samples collected from approximately 7.5 ft bgs from MW-10, 7.5 and 10 ft bgs
from MW-11, and 1.75 ft bgs from hand boring HB2 contained concentrations of TPH-O
exceeding the MTCA Method A Cleanup Level. No other analyte concentrations
exceeded MTCA Method A Cleanup Levels in any soil sample analyzed.

Groundwater samples collected from MW-8 and MW-9 on November 4, 1994, contained
concentrations of TPH-D exceeding the MTCA Method A Cleanup Level. The
groundwater sample collected from MW-9 also contained a benzene concentration
exceeding the MTCA Method A Cleanup Level.

SVOC and VOC testing indicated that the groundwater sample collected from MW-8
contained a vinyl chloride concentration exceeding the MTCA Method A Cleanup Level;
methylene chloride, benzene, ethylbenzene, isopropylbenzene, n-propylbenzene, and
naphthalene were also detected. Total lead concentrations exceeded the MTCA
Method A Cleanup Level in all groundwater samples analyzed.

B/PTS/POST-R.129-94/ch:0 Rev. 0, 02/21/95
0357-013.02 5-1



LIMITATIONS

The services 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, practices, 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.

B/FTS/POST-R.n29-94/ch:% Rev. 0, 02/21/95
0357-013.02






FIELD METHODS AND SAMPLING PROCEDURES

A.1 - Drilling Methods

Tacoma Pump and Drill Inc., of Tacoma, Washington, drilled and installed the
monitoring wells. The borings were advanced by using hollow stem augers. An
EMCON geologist observed all soil boring activities. Soil samples were obtained at
approximate 2.5-ft-depth intervals by using a 3-in. outer-diameter, split-spoon sampling
device and a 140-pound hammer, free-falling 30 ins. The number of blows required to
drive the sampler the last 12 in. is shown on the boring logs at the respective sampling
depth. Samples were recovered from the split spoon sampler and described according
to the classification scheme presented in Figure A-1.

Recovered soil samples were transferred to laboratory prepared glass jars and placed in
a chilled cooler for transport to the testing laboratory. Field screening methods and
sample jars and sample handling are discussed in subsequent sections of this appendix.

Drill cuttings from the soil borings were placed in 55-gal drums, labeled, and sealed.
The drums were stored on site pending disposal. Well installation details are shown on
the log of exploratory boring. An explanation of symbols used on the boring logs is
described in Figure A-2.

A.2 Field Screening for Organic Vapors

Field tests consisted of portable PID measurements for the presence of volatile organic
vapors in each recovered soil sample. An Environmental Instruments Model 580B
OVM, calibrated daily to 100 ppm isobutylene, was used to obtain the measurements.
Typically, a small hole is poked into the soil with a gloved finger, then the PID is placed
directly into the hole and covered with the hand. The maximum reading on the PID
indicates the relative concentration of hydrocarbons in that soil sample. This screening
equipment was also used for health and safety air quality monitoring in the breathing
zone during boring operations.

The field tests were performed to determine the relative magnitude of volatile organic
vapors, if any, in the excavations or soil borings. This analysis is performed to compare
samples qualitatively and to assist in sample selection for chemical analysis. Field

B/PTS/POST-R.129-04/ch:9 Rev. 0, 02/21/95
0357-013.02 A-1
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Sample Descriptions

Classification of soils n this repoct is based on visual field observatons which include
p(asﬁdgo!ﬁmtcsu;d:hou(dnoﬁbewns&uﬁdwlm by fiald or iabocatory test
ASTM [ 2488 were usad as an identification guide,

Rasiatance. Soil density/consistency in test pits s estimat

il donshy/coa;&:enqr in

ity feonsistancy, moisture condition, grain size, knd
unless stated. Visuai-manual dlassification

2 ks refated primarily 1o the Standard Penetration
od based on visual obsecvation and ix presantsd parsnthetically on the test pit iogs.

methods of

SOIL CLASSIFICATION SYSTEM
MAJICR DIVISIONS GROUP SYMBOL, GROUP NAME
PR g
GRAVEL CLEAN GW :f[f’:,-;? Well-graded gravel, fine 10 coarsa gravel
GRAVEL [ M
Move than S0% of GP L ) Poortv-graded gravel
coarse fraction T K
COARSE rotained on GRAVEL oM ’M ] 4’“ Silty geavel
GRAINED SOUS Ha. 4 sieve, WITH FINES 9/ 4
§ oc__ @A cyey gaave
* More than 50% [ e e
retainad on No, 200 SAND CLEAN SANO Sw [ iriiire ] Well-graded sand, fine to coarss sand
’ Mars than 50% of 82 I 77271 Puorygmded sand
st N, 4 s L
passes No., 4 sisve SNQI%ES 5M ‘I‘!. 4 Silty sand
sC “d; ‘./;‘:/;4 Clayey gand
FNEEED ST ANG CLAY INORGANIC ML l l"ism
GRAIN L
SOILS Uguid et o "/// A Clay
More than 50% ) ORGANIC oL LG Orqanic silt, organic clay
siave, SILT AND CLAY INORGANIC MH I " Sitt of high plasticity, elastic silt
Uiquid Bemit CH ’y//// Clay of high plasticity, fat clay
50 of maoxe,
ORGANIC oM AL organic ciay, organic sit
HIGHLY ORGANIC SOLS pr e L
DENSITY/CONSISTENCY-
SAND or GRAVEL SHY o CLAY
Stanctard Penetration Resistance Standard Penetration Resistance
Density in Blows Toot Loosistancy in Biows/Foot
Very locse G-4 Very soft ¢-2
Loass ’ 410 Saft 2.4
Modium dense 10-30 Madium stift 4-8
Dense 30 -50 Stift 8- 15
Very denss >50 Vory stiff 15- 30
Hard >33
MOISTURE MINOR CONSTITUENTS
Moditier l Dwscription Madifier Estimated Percentage
Doy Little perceptible moisture Trace <5
Damp Some perceptible moisture, probably beiow optimum Ferwe 5.8
Moist Probably near optimum molsture content Little 1025
Wet Much pacceptible moisture, probably above eptimum Somae 25 . 45
e
[ oare_3-91 )
: m O own, 1B Figure A-1
Emaon s SOIL CLASSIFICATION SYSTEM
Northwest, Inc. REVIS.
PROJECT NHO.
1.00




FIGURE A-2
EXPLANATION OF SYMBOLS ON
EXPLORATORY BORING LOGS

SAMPLE COLUMN

SAMPLE OBTAINED

SAMPLER DRIVEN, NO SAMPLE OBTAINED

WELL DETAILS COLUMN

CONCRETE

f38 it BENTONITE CHIPS
Y
e WELL CASING

- WELL SCREEN

~'f-ff‘ ————— SAND FILTER PACK

3 END CAP

o e SAND

LITHOLOGIC COLUMN
GP Sp /
GM oM
2277,
GC SC ///
7/

€©

EMCON

ML

CL

MH
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screening with a PID is a subjective analysis influenced by, among other things, climate
(e.g., temperature and humidity), soil type and conditions, instrument calibration, and
operation.

A.3 Groundwater Sampling Procedures

After calculating the volume of water in each well, a disposable Teflon bailer was used
to remove a minimum of three casing volumes of water from each well. Field
parameters (pH, temperature, and conductivity) were measured after each well volume
was removed. Purging continued until field parameter measurements stabilized to within
10 percent of the previous measurement, or until the well was purged “dry."
Groundwater samples were collected by using a disposable Teflon bailer when water
levels had recovered sufficiently.

A.4 Sample Jars, Sample Handling, and Chain-of-Custody

Each discrete soil or groundwater sample and each composite soil sample were submitted
in a laboratory-prepared glass container. Sample jars obtained specifically for use on this
project consisted of glass jars with Teflon lid inserts. Samples were collected, labeled,
and placed immediately into a chilled cooler for transport to the testing laboratory.
Chain-of-custody records were maintained recording the sample number, the location,
the depth, the type of preservative (if any), and the handling procedures.

A.5 Field Equipment Decontamination Procedures

All sampling equipment (e.g., spoons, bailers, etc.) was routinely decontaminated after
each use and between sample locations. All sampling equipment was decontaminated
with a nonphosphatic soap in a tap water solution, a stiff-bristle brush, a
1:1 (methanol:deionized water) rinse, and a thorough deionized water rinse. A new
disposable Teflon bailer was used to collect a single sample set at each monitoring well.
The bailers were disposed after each use.

B/PTS/POST-R.n29-04/ch:9 Rev. 0, 02/21/95
0357-013.02 A-4
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[ LOG OF EXPLORATORY BORING
PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW- 8
LOCATION Seattle, Washington PAGE 10F 2
DRILLED BY Tacoma Pump and Drilling Co., Inc. GROUND ELEV. 21.08°
DRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.50°
LOGGED BY T. Bodle DATE COMPLETED 10/27/94
SAMPLE PiD BLOWS Q
soweesn | oo | en | EEZIEE B 82 | 2 oescrwrion
AND swones [ 258G 8z H % 8 3
METHOD
R _ e O to 0.33 foot: ASPHALT
B ] (.33 to 2.5 feet: SAND WITH GRAVEL (SP),
0 i N brown, coarse to medium, some fine gravel,
i ko damp. (FILL)
1-2.5 0 50-50/3 | n "2.5't0 15.0 feet: SAND {SP), brown, medium, few |
ss : R fine gravel, very dense, damp.
1-5' 0  38-40-45] S
SS | SO
1758 | 0O 60/5 N B
S8 ! I R
1-10' | 325 B3e-3s-35] _ O
SS - ¥ SRS @ 10.5 feet to 10.66 feet: SILT.
- ATD Sl @ 10.66 feet: gray and black colored sand, wet.
1-15' | 12 10910 1O 5.0t 165 feet: SILT (ML), brown, trace fine
55 i sand, trace organic debris, very stiff, damp.
] {ALLUVIUM)
| L Total depth drilled = 15.0 feet.
N ] Total depth sampled = 16.5 feet.
] 20 ] See Page 2 for Well Completion Details.
REMARKS

{1} PID = Photoionization detector readings in parts per million. (2) ATD = Approximate depth to groundwater At the Time
of Driliing, {3) $amples collected with a 3-inch 0.D. spiit-barrel sampler with 3 140-pound hammer. {4} NM = Not
measured. {6} Ground Elev. = ground elevation of top of casing relative to Seattle tide mean low fow water vertical datum.

0367-013.02 FOSEA | §0/sa:3.1/31/96 _POSEA
v i i




[ LOG OF EXPLORATORY BORING

PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW- 8
LOCATION Seattle, Washington PAGE 20F2
DRILLED BY Tacoma Pump and Drilling Co., Inc. GROUND ELEV. 21.05°
DRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.50°
LOGGED BY T. Bodle DATE COMPLETED 10/27/94

SAMPLE PiD BLOWS [+)

NUMBER {#n ppm} PER g § § E g g ig‘ g ] % I;-EEZ’;:??:-:::)CN

AND emcres | 256|482 g g3 ‘é‘g
METHOD @ 5

B - WELL COMPLETION DETAILS:

B ] 0 to 5.0 feet: 2-inch-diameter, flush-threaded,

B ] Schedule 40 PVC blank riser pipe.

B 7 5.0 1o 15.0 feet: 2-inch-diameter, flush-threaded,
— — Schedule 40 PVC well screen with 0.010-inch
- - machined slots and a 2-inch-diameter threaded
— end cap.

- g 0 to 1.5 feet: Concrete.

— 25— 1.5 to 3.0 feet: Bentonite chips hydrated with
- B potable water.

- -] 3.0 to 16.5 feet: 10 - 20 Colorado Silica Sand.

40

REMARKS

{13 PID = Photoionization detector readings in parts per million. {2) ATD = Approximate depth to groundwatar At the Time
of Drilling. {3) Samples collected with a 3-inch 0.D. split-barrel sampler with a 14C-pound hammer. {4) NM = Not
measured, {5} Ground Elev. = ground elevation of top of casing refative to Seattie tide mean low low water vertical datum.

©

N EMCON - G357-013.02,POSEA L80/54:3.1/31/95. _POSEA
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[ LOG OF EXPLORATORY BORING

PROJECT NAME Port of Seattle, Terminal 115 BORING NO. Mw- 9
LOCATION Seattie, Washington PAGE 10F 2
DRILLED BY Tacoma Pump and Drilling Co.. Inc. GROUND ELEV. 21.61°
DRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.50"
LOGGED BY T. Bodle DATE COMPLETED 10/28/94
- SAMPLE PO BLOWS ©
AND swewes | 252 85121 & 8 R
METHOD @ “1 5
| ] 0 to 0.33 foot: ASPHALT
_ 3 _ 0.33 1o 3.0 feet: SILTY SAND WITH GRAVEL {SM),
6 g ] brown, coarse to fine, some subangular to
i o subround, fine to coarse gravel, some silt,
compact, wet. {FILL}

»'»ﬁi“&o

2-2.5 10 26-19-16

L e

SS 15 3.0 to 5.0 feet: SAND WITH GRAVEL (SP), brown,
medium to fine, little subrounded gravel and

cobbles, very dense, damp.

5.0 to 8.0 feet: GRAVELLY SILT (ML}, brown,
some gravel, hard, damp.

2-5' 25 60/6
58

2-7.5 25 5-7-6
88 25

8.0 to 10.0 feet: SAND WITH SILT (SP-5M), gray
and black, medium to fine, few silt, few wood
and organic debris, loose, damp.

10.0 to 10.5 feet: GRAVELLY SILT {ML)

10.5 to 12.5 feet: SAND (SP), gray and black,
medium to fine, trace organic and wood debris,
medium dense, wet.

2-10' 25 7-7-10 |
sS 25

2-12.%' 2 9-10-10 12.5 to 16.5 feet: SILT (ML), brown, trace organic
58 and wood debris, very stiff, moist. {ALLUVIUM]
0 @ 12.5 to 13.0 feet: few sand, wet.
2-15° 2 8-5.7
SS

Total depth drilled = 15.0 feet.
Total depth sampled = 16.5 feet.

See Page 2 for Well Completion Details.

20

REMARKS

(1} FiD = Photolonization detector readings In parts per million. {2) ATD = Approximate depth to groundwater At the Time
of Drilling. {3} Samples coliected with a 3-inch 0.0, split-barrel sampler with a 140-pound hammer. (4) NM = Not
measured. {5) Ground Elev. = ground elevation of top of casing relative to Seattle tide mean low fow water vertical datum,

©
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4 LOG OF EXPLORATORY BORING
PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW.- 2
LOCATION Seattle, Washington PAGE 20F 2
DRILLED BY Tacoma Pump and Drilling Co., Inc. GROUND ELEV. 21.61
DRILL METHOD Holiow-Stem Auger TOTAL DEPTH 16.50"
LOGGED BY T. Bodle DATE COMPLETED 10/28/94
SAMPLE P BLOWS " Q@ LITHOLOGIC
NUMBER | (in ppm} PER % £ 3 £ g 41 8 g - g DESCRIPTION
AND swones | 23018212] 23 R
METHOD € “l B
i ] WELL COMPLETION DETAILS:
- ] 0 to 5.0 feet: 2-inch-diameter, flush-threaded,
- ] Schedule 40 PVC blank riser pipe.
i = 5.0 to 15.0 feet: 2-inch-diameter, flush-threaded,
— = Schedule 40 PVC well screen with 0.010-inch
- — machined slots and a 2-inch-diameter threaded
B —] end cap.
- — 0 to 1.5 feet: Concrete.
— 25 e 1.5 to 3.0 feet: Bentonite chips hydrated with
- — potable water.
o — 3.0 to 15,5 feet: 10 - 20 Colorado Silica Sand.
40
REMARKS

{1} PI3 = Photoicnization detector readings in parts per million, {2} ATD = Approximata depth to groundwater At the Time
of Drilling. {3) Samples cellected with a 3-inch O.D, split-barrel sampler with a 140-pound hammaer. (4} NM = Not
measured. (5} Ground Elev. = ground elevation of top of casing relative to Seattle tide mean low low water vertical datum.

(357.013.02 POSEA.LB0Q/sa:3.1/31/86. _POSEA
—_" W e S——




[ LOG OF EXPLORATORY BORING
PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW-10
LOCATION . Seattle, Washington PAGE 10F 2
DRILLED BY Tacormna Pump and Drilling Co., Inc. GROUND ELEV. 20.29'
DRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.00°
LOGGED BY T. Bodle DATE COMPLETED 10/28/94

SAMPLE PID sLows o UTHOLOGEE
NUMBER | tin ppmi PER % g 2 E E ﬁ § § 3 2 DESCRIPTION
AND 6 INCHES ggg ¥ % gg‘ g
METHOD 5
] __[r— 0 to 0.25 foot: ASPHALY
B EEEARS 0.25 to 5.0 feet: SILTY SAND WITH GRAVEL (SM},
B _thid brown, coarse to fine, some subangular to
3 ke subround, fine to coarse gravel, some silt,
I e -
B 1B B compact, moist.
3-2.5° 13 |16-26-30 SENE &« é’g
sS - UHES
) = 5 ,'-: Lok
3-5 14 16-19-25] .
sSs i : brown, fine to coarse, few subround grave!, few
3 - =g silt, dense, moist.
3-7.5° 75 13-16-10f @ 7.5 to 8.5 feet: ‘medium to coarse sand, moist.
sS g
T @ 8.5 to 9.0 feet: fine to medium sand, wet.
.- ATD
3-10" | 103 | 9-9-10 [
Ss 100 ] 10.5 to 15.0 feet: SILT (ML), brown, trace organic
and wood debris, very stiff, moist. (ALLUVIUM)
3-11.5') 145 | 656 | @ 11.5 to 12.0 feet: SAND (SP).
588 20 :_
3-13.5' 14 |810-121 @ 13.5 to 13.9 feet: SILTY SAND (SM).
ss 20 I
B Total depth drilled = 13.5 feet.
Total depth sampled = 15.0 feet.
i 20 - See Page 2 for Well Completion Details.
REMARKS
/-\ {1} PID = Photolonization detector readings in parts per miltion, (2} ATD = Approximate depth t¢ groundwater At the Time
of Drilling. {3) Samples collected with a 3-nch 0.0, split-barrel sampler with a2 140-pound hammer. (4) NM = Not
u measurad. (5) Ground Zlev. = ground elevation of top of casing relative to Seattle tide mean low low water vertical datum.
N EMCON O.’:_‘E?*OT&OZ.POS]_E&LSO!%:B.1!31.’35,..P08EA




LOG OF EXPLORATORY BORING

PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW-10
LOCATION Seattle, Washington PAGE 20F2
DRILLED BY Tacoma Pump and Dirilling Co., Inc. GROUND ELEV. 20.29°

DRILL METHOD Hollow-Stem Auger
LOGGED BY T. Bodle

TOTAL DEPTH 15.00°
DATE COMPLETED 10/28/94

SAMPLE PID BLOWS
NUMBER {in ppmij PER

DEPTH
IN FEET

LEVELS
EAMPLES

AND 6 INCHES

GROUND
WATER
UTHOLOGIC
COLUNMN
WELL
DETALS

LITHOLOGIC
BESCRIPTION

WELL COMPLETION DETAILS:

0 to 4.3 feet: 2-inch-diameter, flush-threaded,
Schedule 40 PVC blank riser pipe.

4.3 to 14.3 feet: Z-inch-diameter, flush-threaded,
Schedule 4C PVC well screen with 0.010-inch
machined slots and a 2-inch-diameter threaded
end cap.

0 to 1.5 feet; Concrete.

1.5 to 3.0 feet: Bentonite chips hydrated with
potable water.

3.0 to 15.0 feet: 10 - 20 Colorado Silica Sand.

40

©

REMARKS

| EMCON

{1} PID = Photolonlzation detector readings in parts per million. (2} ATD = Approximate depth to groundwater At the Time
of Drifling. {3) Samples collected with a 3-inch 0.D. split-barrel sampler with a 140-potingd hammer, (4} NM = Not
measured. (5} Ground Elev. = ground elevation of top of casing relative to Seattle tide mean tow low water vertical datum.

0357-013.02 POSCA | 80/sa:3. /31706, POSEA
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[ LOG OF EXPLORATORY BORING
PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW-11
LOCATION Seattle, Washington PAGE 10F 2
DRILLED BY Tacoma Pump and Drilling Co., Inc, GROUND ELEV. 20.78°
DRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.50°
L.OGGED BY T. Bodle DATE COMPLETED 106/28/94
SAMPLE PiD BLOWS o LITHOLOGIC
NUMBER | lin ppmi PER g & 2 £ g § ,8.1 % 3 g DESCRIFTION
AND & INCHES g $ai8 § g § S &
METHOD s
i o O to 0.33 foot: ASPHALT
, R N 0.33 1o 2.5 feet: SILTY SAND WITH GRAVEL (8M},
0 i i brown, coarse to fine, some subangular to
B ke subround, fine to coarse gravel, some silt,
ERES) 32 _ compact, damp and moist. (FILL) B
425" 605 | W BE Y 5510506 feet: SAND WITH GRAVEL (8P, brown
83 i I R S S A {some black), coarse to fine, some fine gravel,
5 S very dense, damp. {(FiLL)
) Y @ 4.5 feet: reduction in drilling resistance.
4.5 o h1-114s S ® 5.0 10 5.5 feet: trace to few silt.
4 i EEad | 5.6 to 10.0 feet: SAND (SP), gray and black,
B medium to fine, trace wood and organic debris,
i Tl medium dense, damp.
4-7.5' 12 ph7-12-10f Sl @ 7.5 to 10.5 feet: no organic or wood debris.
$S I SRS
410 0 8-6-6 | 10 10.0 to 10.5 feet: SILTY SAND {SM}, gray and
S8 3 black, medium to fine, few silt, medium dense,
i moist.
i 10.5 to 16.5 feet: SILT (ML), brown, trace organic
| debris, stiff, moist. (ALLUVIUM)
41257 4 15813 ¢ @ 12.5 10 13.0 feet: SILTY SAND (SM}.
$S 2 L ATD @ 13.0 feet: wet,
4-15" 1 5.6.7 |~ 15 @ 15.0 to 15.5 feet: SILTY SAND (SM).
SS . @ 15.5 feet: moist.
] ] Total depth drilled = 15.0 feet.
B ] Total depth sampled = 16.5 feet.
i 20 ] See Page 2 for Well Completion Details.
REMARKS

(1) PID = Photolonization detector readings in parts per million. (2) ATD = Approximate depth to groundwater At the Time
of Drilling. {3} Samples collected with a 3-inch 0.D. split-barrel sampler with a 140-pound hammer. {4} NM = Not
maasured. {5) Ground Elev. = ground elevation of top of casing relative to Seattle tide mean low low water vertical datum,
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EMCON

4 LOG OF EXPLORATORY BORING
PROJECT NAME Port of Seattle, Terminal 115 BORING NO. MW-11
LOCATION Seattle, Washington PAGE 20F 2
DRILLED BY Tacoma Pump and Diilling Co., Inc. GROUND ELEV. 20.78°
CRILL METHOD  Hollow-Stem Auger TOTAL DEPTH 16.50°
LOGGED BY T. Bodle DATE COMPLETED 10/28/94
SAMPLE PiE} BLOWS o
NUMBER | (in ppm} PER % § § ﬁ % § § % 4 % ;f;:;:frii
AND smenes | 236182 g 238 =k
METHOD © 5 b
3 ] WELL COMPLETION DETAILS:
3 ] 0 to 5.0 feet: Z-inch-diameter, flush-threaded,
3 ] Schedule 40 PVC blank riser pipe.
- 1 5.0 to 15.0 feet: 2-inch-diameter, flush-threaded,
— - Schedule 40 PVC well screen with 0.01C-inch
- — machined slots and a 2-inch-diameter threaded
[ - end cap.
- — 0 to 1.5 feet: Concrete.
= 25— 1.5 to 3.0 feet: Bentonite chips hydrated with
- — potable water.
- — 3.0 to 16.5 feet: 10 - 20 Colorado Silica Sand.
— 40
REMARKS

{1} PID = Photolonization detector readings in parts per million. (2} ATD = Approximate depth to groundwater At the Time
of Drilling. (3} Samples collected with a 3-inch 0.0, split-barrel sampler with 2 140-peund hammer. {4} NM = Not
measured. {8) Ground Elev. = ground elevation of top of casing refative to Seattle tide mean low low water vertical datum,

£367-013.02 POSEA 160/54:3.1/31/96. POSEA
—
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. Columbia
2 Analytical
*ﬁ::i“’ SerViceS inc.

November 28, 1894 Service Request No.: B940825

John Mevyer

EMCON Northwest
18912 N Creek Parkway
Suite 210

Bothell, WA 98011

Re:  Port of Seattle Terminal 115/Project #0357-013.02

Dear John:

Attached are the results of the sample(s) submitted to our laboratory on October 31,
1994. Preliminary results were given on November 14, 1994. For your reference,
these analyses have been assigned our service request number B940825.

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.

Respectfully submitted,

Columbia Analytical Services, Inc.

() .t

Colin B. Elliott
Laboratory Manager

CBE/bdr | Page 1 of IS



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: 10/27,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/94
Sample Matrix:  Soil Date Extracted: 11/07/34

Work Order No.: B340825%

BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
myg/Kg (ppm)

Bry Weight Basis

Sampie Name: 1-10° 1-15° 2-7.5°
Lab Code: B0825-4 B0825-5 B0825-8

Date Analyzed: 11/08/94 11/08/94 11/07/94
Analyte MRL
Benzene 0.08 ND ND ND
Toluene 0.1 ND ND ND
Ethylbenzene 0.1 ND ND ) ND
Total Xylenes 0.1 ND ND ND
TPH as Gasoline 5 16 ND ND

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

Approved by 4\‘ ;%W% Date ///Zf/éy




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected:
Project: Port of Seattle Terminal 115 Date Received:
Sample Matrix: Soil Date Extracted:

Work Qrder No.:

BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

Sample Name: 2-10° 3.7.%°
Lab Code: B0825-9 B0B25-14
Date Analyzed: 11/07/94 - 11107194
Analyte MRL
Benzene 0.05 ND ND
Toluene 0.1 ND ND
Ethyibenzene 0.1 ND ND
Total Xylenes 0.1 ND ND
TPH as Gasoline 5 ND ND
TPH Total Petroleum Hydrocarbons
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit
Approved by 44 %f‘ Date . ///ZJ/W

10/27,28/94
10/31/94
11/07/94
B940825%

4-7.5°
BOB25-21
11/07/94

ND
ND
ND
ND

ND



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwaest Date Coliected: 10/27,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/94
Sample Matrix:  Soil Date Extracted: 11/07/94

Work Order No.: B840825

BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

Sample Name: 4-10° hb1-4,75° hb3-5°
tab Code: B0825.22 B0825-26 B0B825-28

Date Analyzed: 11707194 11107194 11/G7/194
Analyte MRL
Benzene 0.05 ND ND ND
Toluene 0.1 ND ND ND
Ethylbenzene 01 ND ND , ND
Total Xylenes 0.1 ND ND ND
TPH as Gasoline 5 ND ND ND

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

ﬁk' %"f Date ///2"“/95(

Approved by




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Citent: EMCON Northwest Date Collected: 10/27,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/84
Sample Matrix: Soil Date Extracted: 1107194

Work Order No.: B940825

BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
mg/Kg {(ppm)

Bry Weight Basis

Sample Name: hb7-2.5" hb2-1.75%° Method Blank
Lab Code: B0B825-29 B0825-30 B0O825-MB
Date Analyzed: 11/07/94 11/07/94 11/07194
~ Analyte MRL
Benzene 0.05 ND ND ND
Toluene 0.1 ND ND ND
Ethylbenzene 0.1 ND ND ND
Total Xylenes 0.1 ND ND ND
TPH as Gasoline 5 ND ND ND

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

Approved by 4\ %ﬂf Date //A?d”’/(f“?“




COLUMEBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: 10/27,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/94
Sample Matrix:  Soil Date Extracted: 11/08/94

Date Analyzed: 11/10/94
Work Order No.: B340825

Total Petroleum Hydrocarbons as Diesel and Qil
Washington DOE Method WTPH-D  *
mg/Kg {ppm)
Dry Weight Basis

Diesel Gil*
Sample Name Lab Code MRL Result MRL Result
1-107 B0O825-4 25 e 100 190
1-15' BOB25-5 25 ND 100 w170
2-7.5 ) BO825-8, . 25 ND 100 120
2-10 BO825-9 25 ND 100 ND
3-7.5" B0B25-14 25 ND 100 ND
4-7.5' BOB8Z5-21 25 ND 100 270
4-1Q° B0825-22 25 i3 100 410
hb1-4.75" B0825-26 25 ND 100 | . 120
hb3-5' B0B25-28 25 ND 100 ND
hb7-2.5° B0825-29 25 wdd 100 ND
hbh2-1.7%' B0825-30 25 ND - 100 220
Method Blank BOB25-MB 25 ND 100 - ND
¢ Quantified using 30-weight motor oll as a standard.
MRL  Method Reporting Limit
ND None Detected at or above the method reparting Himit

Quantified as diesel. The sample contained components that eluted in the diasel range, but
the chromatogram did not match the typical diesel fingerprint,

) Quantified as oil. The sample contained components that eluted in the oil range, but the
chromatogram did not match the typical oil fingerprint.

Result is from an analysis performed on November 22, 1994,

fa}

{a}

Approved by atg % Date /{/2&’/‘7?




'-:*j'Method aaank
Laberatcry Controi Sampie
i.abarawrv Control- Sam;aie

QAIGC Repart

. _'EMCGN I’s!arthwest .
“'Port of Seattle 'i”ermmai T 25
: Saii S L o

' B0825-4

B0825-5
B0825-8

S BOB2B-9 -

L. BOB25- 14
80825217

. 86825~21 Bup

 B0825:28
 B0825-29
- B0825-30

B80825- MB
3_08_2._5;-{3;{:8
BOB25-GLCS

88

CQLQMBIA ANALYT!CA& Sﬁﬂ‘ﬂﬁgﬁ iNC
- .Bate Coliectad::

Date Recewed LU0

B .Work Ordef ﬂa;‘:

;_'-'Surrog._te'ﬁecwer' -Summary R

Spike Level -
{mg/Kg)

CAS Acceptance Criteria

TPH  Total Patroleum Hydrocarbons

Approved by
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Collected: 11/27,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/94
Sample Matrix:  Soil Date Extracted: 11/07/94

Date Analyzed: 11/07/94
Work QOrder No.: B940825

Duplicate Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
mg/Kg {ppm]
Dry Weight Basis

Sample Name: 4-7.5

Lab Code: B0825-21
Buplicate Relative

Sample Sample Percent
Analyte MRL Result Resuit - Average Difference
Benzene 0.05 ND ND - -
Toluene 0.1 ND ND ' - -
Ethylbenzene 0.1 ND ND - ] -
Total Xylenes 0.1 ND ND -~ -
TPH as Gasoline 5 ND ND - -
TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by &\ . % Date = (/ /26"/5}/




Client:
Praject:

Sample Matrix:  Soil Date Extracted:
Date Analyzed:
Work Order No.:
Matrix Spike Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020
Washington DOE Method WTPH-G
mg/Kg (ppm)
Bry Weight Basis
Sample Name: 4-10'
Lab Code: B0825-22
Spiked
Spike Sample Sample Percent
Analyte Level Result Resuft Recovery
Benzene 1.06 ND 0.92 88
Toluene 1.08 ND 0.98 83
Ethylbenzene 1.05 ND 0.99 94
ND None Detected at or above the method reporting limit
Approved by & %!9) Date é//Z‘P/?}{

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON Northwaest

Port of Seattle Terminal 115

QA/QC Report

Date Collected:

Date Received:

10/27,28/94
10/31/94
11/07/94
11/08/34
B940825

CAS
Percent
Recovery
Acceptance
Criteria

54-114
52-119
59-115



COLUMBIA ANALYTICAIL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Extracted: 11/07/894
Project: Port of Seattle Terminal 115 Date Analyzed: 11/07/94
LCS Matrix:  Soil Woaork Order No.:  B940825

Laboratory Control Sample Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G
mg/Kg (ppm}

CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Criteria
Benzene 1.00 0.85 95 54-114
Toluene 1.00 0.97 97 52-119
Ethylbenzene 1.00 0.98 98 ‘ 59-115
TPH as Gasoline 50 60 120 44-154

TPH Total Petroleum Hydrocarbons

Approved by 4\' % Date  [¢ /y/;y

10



COLUMBIA ANALYTICAL SERVICES, INC.

QA/GC Report

Client: EMCON Northwest Date Collected: 10/28,28/94
Project: Port of Seattle Terminal 115 Date Received: 10/31/94
Sample Matrix:  Soil Date Extracted:  11/08/94

Date Analyzed: 11/10/94
Work Order No.: B3840825

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

Sample Name Lab Code Percent Recovery
p-Terphenyl
1-10° B0825-4 a2
1-15° B0O825-5 85
2.7.8' : BO825-8 *113
2-10 . 80825-9 ' a8
3-7.5° BCB25-14 100
4-7.5° - B0825-21 119
4-10° BO825-22 ) 106
hb1-4.75' B0825-26 107
hb3-5' B0825-28 105
hb7-2.5' B0825-29 92
hb2-1.75’ B0O825-30 * 105
Method Blank BO8B25-MB &1
CAS Acceptance Criteria 768-122

* Result is from an analysis performed on November 22, 1994.

Approved by é N % ' Date . 1/@2/? &

11
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(r: P IECT ¢ Analytical — #y 2 -
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S

November 17, 1994 Service Request No.: K9468558B

John Meyer

EMCON Northwest, Inc.

18912 North Creek Parkway, Suite 210
Bothell, WA 98011

Re: - Port of Seattle/Terminal 115/Project #0357-013.02/B94-0825

Dear John:

Enclosed are the results of the sample(s) submitted to our Iaboratory on October 31, 1994.
Preliminary results were transmitted via facsimile on November 14 and 17, 1994. For your
reference, these analyses have been assigned our service request number K946855B.

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.

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

Respectfully submitted,
Columbia Analytical Services, Inc.

g;aﬁic}e M. Sedlak
roject Chemist

JMS/rr Page 1 of | &



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chloroftuorocarbon
Cru Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS _ Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL. Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons

acroatst HOG/0R/93



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Service Request: K9468558
Project: Port of Seattle/Terminal 115/#0357-013.02 Datc Coliccted: 10/28/94
Sample Matrix: Soil Date Received: 10/31/94

Date Extracted: NA
Date Analyzed: 11/8/94

Solids, Total
Volatile Organic Compounds
EPA Method 160.3 Modified

Units: Percent (%)

Sample Name Lab Code Result

3-1 K946855-001 89.2

Approved By: @'ﬁ\(q/ W Date: {1~ 11_[—»61‘4 00603
1A/102094 / w
SBSSBVOA CLY - TSokds 11714194 Page No



Analytical Report

Client: EMCON Northwest

Project: Port of Seattle/Terminal / #0357-013.02
Sample Matrix: Scil

COLUMBIA ANALYTICAL SERVICES, INC,

Service Request: K946855B
Date Collected: 10/28/94
Date Received: 10/31/94

Date Extracted: NA
Daic Analyzed: 11/7/94

Total Lead
EPA Method 7420
Units: mg/kg (ppm)
Diry Weight Basis
Sample Name Lab Code MRL Result
3-10 K685501 ND
Method Blank] K6855MB ND

Approved By: <1 ad (-\ o G,.L
VLRSS

FAMRES102554
GB3SBICP ST - Samiple 11/14/94

Date: I\ \l \c)\_.\kq'..\‘. 0604

Page No.:



Client:
Project:
Sample Matrix:

Sample Name

3-1¢
Method Blank

Approved

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EMCON Northwest Service Request:
Port of Seattle/Terminal 115/#0357-013.02 . Date Collected
Sail

Date Received:
Date Extracted:
Date Analyzed:

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G
Units: mg/Kg (ppm)

Diry Weight Basis
Analyte: Benzene Toluene  Ethylbenzene
Method Reporting Limit: 0.05 0.1 0.1
Lab Cede
K946855-001 ND ND ND
K941109-SB ND ND ND

K9468558B

: 10/28/94

19/31/94
11/9/94
11/10/94

Total
Xylenes
0.1

g8

SAD81694
GBSSAPHC LLY - SA JU1594

‘ ) & Date: l,///)//?b{

TPH as
Gasoline
5

58

00005

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Service Request: K9468558
Projeet: Port of Seattle/Terminal 115/#0357-013.02 Date Collected: 10/28/94
Sample Matrix:  Soil Date Received:  10/31/94
Date Extracted: 11/7/94
Date Analyzed: 11/10,11/94
Total Petroleum Hydrocarbons as Diesel and OQil
Washington DOE Method WTPH-D
Units: mg/Kg (ppm)
Dry Weight Basis
Analyte: Diesel 0il
Method Reporting Limit: 25 100
Sample Name Lab Code
3-10 K946855-001 102(a) 534
Method Blank K941107-8B1 ND ND
a Quantified as diesel. The sample contained an oil component that partially efuted in the dicsel range.
Approved By: \/\JJ&R YZ bﬁ\d/\»\ Date: I {H[‘?"f 10000

2AAG 1694
GBISBPHOC IWI - 2AMREL. LH/14/94

Pags No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwes( Service Request: K946855B
Project; Port of Seattle/Terminal 115/#0357-013.02 Date Collected: 10/28/94
Sample Matrix: Soil Date Received: 10/31/94

Date Extracted: NA

Volatile Organic Compounds

EPA Method 8260

Units: ng/Ke (pph)

Dry Weight Basis

Sample Name: 3-107 Method Blank
Lab Code: K946855-001 K946855-MB
Date Analyzed: 11/7/94 11794

Analyte MRI,
Dichlorodifluoromethane (CFC 12)
Chiloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane (CFC 11)
Acetone
1,1-Dichloroethene
Carbon Disulfide
Methylene Chloride

trans -1,2-Dichloroethene
1,1-Dichloroethane
2-Butanone (MEK)
2,2-Dichloropropane

cis -1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane (TCA)
1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene

Trichloroethene (TCE)
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
2-Hexanone
cis-1,3-Dichloropropene
Toluene

trans -1,3-Dichloropropene
1,1,2-Trichloroethane
4-Methyl-Z-pentanone (MIBK)
1,3-Dichloropropane

Y

668858568 555568585585853555558588553
688E65556555585655558556838853588833

00607

SE35OVOACLA - 382 11/14/94 Page No.:

Approved By: /)Y% c wa&/"/ Date: /. /- / s/d?¢
F = |



Ciient: EMCON Northwest

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project: Port of Seattie/Terminal | 15/#0357-013.02

Sample Matrix: Soil

Analyte

Tetrachloroethene (PCE)
Dibromochioromethane
1,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Total Xylenes

Styrene

Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Bromobenzene

n -Propylbenzene
2-Chiorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
rert -Butylbenzene
1,2,4-Trimethylbenzene
sec -Butylbenzene
1,3-Dichiorobenzene
4-Isopropyltoluene
1,4-Dichlorobenzene

n -Butylbenzene
1,2-Dichlorobenzene

1,2-Dibromo-3-chloropropane (DBCP)

1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

Volatile Organic Compounds

Service Request
Date Collected
Date Received

Date Extracted:

EPA Method 8260
Units: ng/Kg (ppb)
Dry Weight Basis
Sampie Name: 310 Method Blank
Lab Code: K946855-001 K546855-MB
Date Analyzed: 11/7/94 11/7/94

&

CEREEEEEEEEEEEEEEEEEEEEEEEREE

IS2PFIGIRG

6853BVOACLY - 3520 1I/E 404

vty (It O Cuahien
/ 5%

CEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Datc: - 1‘/’ 7%

: K9468558
1 10/28/94
: 10731794

NA

n0608

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

Clieat: EMCON NORTHWEST Service Request
Project: Port of Seattle/Terminat 115W0357-013.02 Date Collected
Sample Matrix: Soil Date Received

Date Extracted

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3550/8270
Units: mg/Kg (ppm}
Dry Weight Basis
Sample Name: 3-10' Method Blank
Lab Code: K946855-601 K941108-SB1
Date Analyzed: 11716/94 11/11/94

Base Neutral Analyte MRL
N -Nitrosodimethylamine 2 ND ND
Aniline I ND ND
Bis(2-chioroethyl) Ether 0.3 ND ND
1,2-Dichiorobenzene 0.3 ND ND
1,3-Dichlorobenzene 0.3 ND ND
1,4-Dichlorobenzene 0.3 ND ND
Bis(2-chloroisopropyl) Ether 0.3 - Nb ND
N -Nitrosodi-n -propylamine 0.3 ND ND
Hexachloroethane 0.3 ND ND
Nitrobenzene 0.3 ND ND
Isophorone - 0.3 ND ND
Bis(2-chioreethoxy)methane 0.3 ND ND
1,2,4-Trichlorobenzene 0.3 ND ND
Naphthalene 0.3 ND ND
4-Chloroaniline 0.3 ND ND
Hexachlorobutadiene 0.3 ND ND
2-MethyInaphthalene 0.3 ND ND
Hexachlorocyclopentadiene 0.3 ND ND |
2-Chloronaphthalene 0.3 ND ND
2-Nitroaniline 2 ND ND
Dimethyl Phthalate 0.3 ND ND
Acenaphthylene 0.3 ND ND
3-Nitroaniline 2 ND ND
Acenaphthene 0.3 ND ND
Dibenzofuran 0.3 ND ND
2. 4-Dinitrotoluene 6.3 ND ND

Approved By:

/

Date: \'\\;ﬂ i\{\/\

: K9468558
: 10/28/94
: 10/31/94
: 11/8/94

aao09
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Chient: EMCON NORTHWEST Service Request: K946855B
Project: Port of Seattle/Terminal 115W0357-013.02 Date Collected: 10/28/94
Sample Matrix: Soil Date Received: 10/31/94

Date Extracted: 11/8/94

Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3550/8270
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: 3-1¢ Method Blank
Lab Code: K946855-001 K941108-SB1
Date Analyzed: 11/16/94 11/51/94
Base Neutral Analyte MRIL
2,6-Dinitrotoluene 0.3 ND ND
Diethyl Phthalate 0.3 ND ND
4-Chlorophenyl Phenyl Ether 03 ND ND
Fluorene 03 ND ND
4-Nitroaniline 2 ND ND
N -Nitrosodiphenylamine 0.3 ND ND
4-Bromophenyl Phenyl Ether 0.3 ND ND
Hexachlorobenzene 0.3 ND ND
Phenanthrene 0.3 ND ND-
Anthracene 0.3 ND ND
Di-n -butyl Phthalate 0.3 ND ND
Fluoranthene 0.3 ND ND
Pyrene 0.3 ND ND
Butylbenzyl Phthalate 0.3 ND ND
3,3"-Dichlorobenzidine 2 ND ND-
Benz(a)anthracene 0.3 ND ND
Bis(2-ethylhexyl) Phthalate 0.3 ND ND
Chrysene 03 ND ND
Di-n -octyl Phthalate 0.3 ND ND °
Benzo(b)fluoranthene 03 ND ND
Benzo(k)fluoranthene 03 ND ND
Benzo(a)pyrene 0.3 ND ND
Indeno(l1,2,3-cd)pyrene 03 ND ND
Dibenz{a h)anthracene 0.3 ND ND
Benzo{g,h,i)perylene 0.3 ND ND
| o614
Approved By: \L\; Date: \\\‘\'1\‘\ \

GE53SVM NHI - 87 T0sBNA 11717794 \ Page No.:



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

Client: EMCON NORTHWEST Service Request: K9468558B
Project: Port of Seattle/Terminal 1 15\WW0357-013.02 Date Collected: 10/28/94
Sample Matrix: Soil - Date Received: 10/31/94

Pate Extracted: 11/8/94

Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3550/8270
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: 3-10' Method Biank
Lab Code: K946855-001 K941108-881
Date Analyzed: 11/16/%4 11/11/94

Acid Analyte MRL

Phenol ' 0.3 ND ND
2-Chlorophenol 0.3 ND ND
Benzyl Alcohol 0.3 ND ND
2-Methyiphenol 0.3 ND ND

3- and 4-Methyiphenol* 0.3 ND ND
2-Nitrophenol 0.3 ND ND
2,4-Dimethylphenot 0.3 ND ND
Benzoic Acid 2 ND ND
2,4-Dichiorophenol 0.3 ND ND
4-Chloro-3-methylphenol 0.3 ND ND
2,4,6-Trichlorophenol 0.3 ND ND
2,4,5-Trichlorophenol 0.3 ND ND
2,4-Dinitrophenol 2 ND ND
4-Nitrophenol 2 ND ND
2-Methyl-4,6-dinitrophenol 2 ND ND
Pentachlorophenot 2 ND ND

* Quantified as 4-methylphenol.

4

Approved By: \%7\;‘1/ Date:!!\!‘l \‘PV\ ngGti
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COLUMBIA ANALYTICAIL SERVICES, INC.

QA/QC Report
Client: EMCON Northwest Service Request: K9468558
Project: Port of Seattle/Terminal 115/4#0357-013.02 Date Collected: 10/28/94
Sample Matrix; Soil Date Received: 10/31/94

Date Extracted: 11/9/94
Date Analyzed: 11/10/94

Surrogate Recovery Sumimary
BTEX and Total Petroleurm Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
Sampie Name Lab Code 1,4-DFRB (PID - BTEX) 1,4-DFB (FID - GAS)
3-10' K946855-001 80 81
Method Blank K941109-3B 93 96
CAS Acceptance Limits: 51-133 51-133

Approved ByO/ / Date: ffl/lb//ol i nan 2
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Service Request: K946855B
Project: Port of Seattle/Terminal 115/4#0357-013.02 Date Collected: 10/28/94
Sample Matrix: Soil Date Received: 10/31/94

Date Extracted: 11/7/94

Pate Analyzed: 11/10,11/94

Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Dicsel and Oil
Washington DOE Method WTPH-D
Percent Recovery

Sample Name Lab Code o-Terphenyl
3-1¢ K946855-001 102
Method Blank K941107-5B1 96

CAS Acceptance Limits:  55-119

10013
Appraved By: Naﬁ[h P‘ Cjﬁ‘ﬂﬂ—'\ bate: I /flf_{q "f (i

SURIY/06I994
GESSUPHO W - SURT 1154594 Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Service Request: K946855B
Project: Port of Seattle/Terminal 115/#0337-013.02 Date Coflected: 10/28/94
Sample Matrix: Soil Date Received: 10/31/94
Date Extracted: NA
Date Analyzed: 11/7/94

Surrogate Recovery Summary

Volatile Organic Compounds
EPA Method 8260

Percent Recovery

Sample Name Lab Cede Dibromofluoromethane Toluene-dy;  4-Bromoflucrobenzene
3-10¢ K946855-001 103 81 77
Method Blank K946855-MB 91 101 103

CAS Acceptance Limits:  80-120 8i-117 74-121

6B33BVOA.CLL - SURI 11/34/94

Approved By: O_ﬁ& (:D W‘/ Date: //__/4/_, 67$[ nont g
s / w Page No.:



COLYUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON NORTHWEST Service Request: K946855R

Project: Port of Seattie/Terminal 115\#0357-013.02 Date Collected: 10/28/94

Sample Matrix: Soil Date Received: 10/31/94
Date Extracted: 11/8/94
Date Analyzed: 11/11,16/94

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds
""""" EPA Methods 3550/8270

Percent Recoversy

Sample Name Lab Code 2FP PHL TBP NBZ FBP TPH
3-10° K946855-001 50 67 40 74 74 93
Method Blank K941108-5B1 62 62 61 65 69 63
Lab. Control Sample K941108-SL1 61 59 59 64 64 52
CAS Acceptance Limits: 25-121 24-113 19-122 23-120 30-115 18-137
2FP 2-Fluorophenol
PHL Phenol-d ¢ ‘
TBP 2,4,6-Tribromophenol
---------- NBZ Nitrobenzene-d s
FBP 2-Fluorobiphenyl
TPH Terphenyl-d 4
4 e
Approved By: \{«M/ Date: h\\'( \ < ANINAD B
SURS/GE0894 1 o !
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27" Columbia
- Analytical
NI SerVices tac.

November 21, 1994 Service Request No.: B940848

John Mevyer

EMCON Northwest
18912 N Creek Parkway
Suite 210

Bothell, WA 98011

Re: Port of Seattle Terminal 115/Project #0357-013.02

Dear John:

Attached are the results of the sample(s} submitted to our laboratory on November 4,
1994. For your reference, these analyses have been assigned our service request
number B340848.

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.

Respectfully submitted,

Columbia Analytical Services, Inc.

Colin B. Elliott
Laboratory Manager

CBE/bdr Page 1 of [}



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: EMCON Northwest Date Received: 11/04/94

Projact: Port of Seattle Terminal 115 Work Order No.: B240848
Sample Matrix: Water

CASE NARRATIVE SUMMARY

All analyses were performed consistent with the quality assurance program of Columbia Analytical

Services, Inc.

Samples MW-3 and MW-5 analyzed by Method WTPH-D showed fow surrogate recovery due to matrix
interferences. The samples showed responses in the diesel range that did not match a typical diesel
chromatogram.

Approved by &‘\w %ﬁ Date. // /ZJ/‘? Y




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Date Collected: 11/04/94
Project: Port of Seattle Terminal 115 Date Received: 11/04/94
Sample Matrix: Water Work Order No.: BS840848

BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G

pafl {ppb)
Sample Name: MW-1 MwW-2 MW-3
Lab Code: B0O848-1 B0O848-2 B0O848-3

Date Analyzed: 11/12/94 11/12/94 11/12/94
Analyte MRL
Benzene 0.5 . 2.0 10.0 0.7
Toluene 1 ND ND ND
Ethylbenzene 1 ND ND . ND
Total Xylenes 1 ND 1 ND
TPH as Gasoline 50 449 ND ND

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

Approved by ﬁ-\ ) W Date &//2//¢7/




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client; EMCON Northwest Date Collected: 11/04/94
Project: Port of Seattle Terminal 115 Date Received: 11/04/94
Sample Matrix: Water Work Order No.:  B340848

BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G

ugfL (ppb}
Sample Name: Mw-4 MW-b Method Blank
Lab Code: B0848-4 BOB48B-5 BO848-MB

Date Analyzed: 11/12/%4 11/12/94 11/11/94
Analyte MRL
Benzene 0.5 0.8 0.8 ND
Toluene 1 ND ND ND
Ethylbenzene 1 ND ND ) ND
Total Xylenes 1 ND ND ND
TPH as Gasoline 50 ND ND ND
TPH Total Petroleum Hydrocarbons
MRL  Method Reporting Limit
ND None Detected at or above the method reporting fimit

4/\ $2 vate /P SFS

Approved by




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Ctient: EMCON Northwest Date Collected: 11704784
Project: Port of Seattle Terminal 115 Date Received: 11/04/94
Sample Matrix:  Water Date Extracted: 11/08/94

Date Analyzed: 11/08,10/94

Work Order No.: B3840848

Total Petroleum Hydrocarbons as Diesel and Oil
Washington DOE Method WTPH-D
valt {ppbl
Diesel ou*

Sample Name Lab Code MRL Result MRL Result
MW-1 B0848-1 250 w3170 750 w830
MW-2 BOg48-2 250 w1420 750 ND
MW-3 B0848-3 250 w340 750 ND
MW-4 BOB48-4 250 w7980 750 ND
MW-5 B0848-5 250 w320 750 ND
Method Blank BO848-MB 250 ND 750 ND
M Quantified using 30-weight motor oil as a standard.

MRL  Method Reporting Limit

ND 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.

Quantified as oil. The sample contained components that eluted in the oil range, but the
chromatogram did not match the typical oil fingerprint.

{a}

(1231

Approved by A)Z\ %’ ///2//?9’

Date




COLLHVIBIA ANALYTICAL SERVICES, INC.

CQA/QC Report

Client: EMCON Northwaest Date Collected: 11/04/94
Project: Port of Seattle Terminal 115 Date Received: 11/04/94
Sample Matrix: Water Date Analyzed: 11/11,12/84

Woerk Order No.:  B3940848

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

Washington DOE Method WTPH-G

Sample Name Lab Code Spike Level Parcent Recovery
{pgit) 4-Bromofluorcbenzene
MW-1 B0848-1 100 g5
Mw-2 B0848-2 100 103
MW-3 B0848-3 100 112
MW-3 80848-3Dup 100 98
MW-4 B0848-4 100 109
MW-5 BO848-5 100 104
Method Blank B0O848-MB 100 o111
{Laboratory Control Sample B0O848-L.CS 100 110
Laboratory Control Sample BO848-GLCS 100 111
CAS Acceptance Criteria 86-116

TPH Total Petroleum Hydrocarbons

Approved by 44 - % pate L /21/5¥




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Collected: 11/04/94
Project: Port of Seattle Terminal 115 Date Received: 11/04/94
Sample Matrix: Water Date Analyzed: 11/12/%4

Work Order No.: B240848

Duplicate Summary
BTEX and TPH as Gasoline ,
EPA Methods 5030/8020/Washington DOE Method WTPH-G

ug/t (ppb)
Sampie Name: MW.-3
{ab Code: B0848-3
Duplicate Relative

Sample Sample Percent
Analyte MRL Result Result Average Difference
Benzene 0.5 0.7 0.7 6.7 <1
Toluene 1 ND ND - --
Ethylbenzene 1 ND ND - _ -
Total Xylenes 1 ND ND - -
TPH as Gasoline 50 ND ND - -
TPH Total Petroleum Hydrocarbons
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by &\.“%@L Date ///2//75/




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Date Collected: wmenfrmmn frmn
Project: Port of Seattle Terminal 115 Date Received: e
Sample Matrix: Water ' Date Analyzed: 11/12/94

Work Order No.; B840848

Matrix Spike Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTFH-G

#g/L {ppbl
Sample Name: Batch QC
Lab Code: B0O870-4
CAS
Percent
Spiked Recovery
Spike Sample Sample Percent Acceptance

Analyte Level Result Result Recovery Criteria
Benzene 100 2.2 112 110 77-127
Toluene 100 ND 107 107 . 78-127
Ethylbenzene 100 ND 113 113 74-128
TPH  Total Petroleum Hydrocarbons
ND None Detected at or above the method reporting limit

Approved by &\ %7’ Date /2,75 b




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

CHlent: EMCON Northwest Date Extracted: 11/11/94
Project: Port of Seattle Terminal 115 Date Analyzed: 11/12/94
LCS Matrix: Water Work Order No.: B940848

Laboratory Control Sample Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/Washington DOE Method WTPH-G

pa/l (ppbl
CAS
Percent
Recovery
True Percent Acceptance
Analyte Valye ) Result Recovery Criteria
Benzene : 100 102 102 77-127
Toluene 100 106 106 78-127
Ethylbenzene 100 109 109 74-128
TPH as Gasoline 5,500 6,500 118 . 70-140

TPH Total Petroleurn Hydrocarbons

Approved by &\ i % Date ///&//9 )74




Client:
Project:

Sample Matrix:

Sample Name

MW-1
MW-2
MW-3
MwW-4
MW-5
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

EMCON Northwest
Port of Seattle Terminal 115
Water

Surrogate Recovery Summary

Date Collected:

Date Received:

Date Extracted:
Date Analyzed:
Work Order No.:

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

Lab Code

B0848-1
B80848-2
B0848-3
B0848-4
B80848-5
BOB48-MB

CAS Acceptance Criteria

11/04/84
11/04/34
11/08/94
11/09,10/94
B340848

Percent Recovery
p-Terphenyl

90
78
*25
87
*16
88

59-124

* Qutside of accepiance limits because of matrix effects. The sample produced an emulsion during
the preparation steps.

Approved by

(e 5

Date I/ /2//95[

10



*SINIWNOO/SNOILONHLSNI TWIOZdS

Bl /eteq

owiy /e

i

i

Wi

QleN PajuLig

BWeN patutdg

aimeublg

sinjeubig

Qg =apw %

‘A9 03A3038

‘A8 Q3HSINONNSY

BN~ yoday eREsNAg 410N T ajeq noday paisanbay _ Buyiseleq SWIL/BIE]
: fequeyseon) | siseu b yysomoy {0 I AL/ P/ /1, A0 A
. Y UOTIEpEA BIE] " ¢
LONPU0T - - SYNSaL % é%ﬁ
o) buiddyg 0} g B%E.E.zﬂw%w“dmﬂ Auinjsld Bsap spuold — Y, Q EN Palulid g Nﬁ &NW.MWZ palulid :
i buddiys yod | swedng sepnpul odey T EggﬁizﬁasmmN;l *\‘ % .)Nz\cmﬁ \\% / dirieubis
r— D — -~ )
voday sugaoy o T | keps g H¥ § “ I%&.«m\\ ;
1113034 TTAAYS ‘NOLLYWHOANI 30I0ANI SINZNILINDIY LHOJTY SINIWIHINDZE GNROYYNYNL . odM303 *AH gIHSINONNIY
\_I
i} 1
F ) Z 5 T
I AA H I C- M
/ INE = b~ MWW
P MP h i~ MW
A ME I~ ] z- i Z- MW
. 7
P A ML g1 QN g -py Pl - W
SHHYWIY o Of S/ 882/ 80/ Onf @</ 82 PP/ L/2fl 2} XHIVW al awle | 3iva al
S&5T 558 £8/33/88/58/55/s8 YFYIYFYFY | & | _Fanvs v / T1WYS
53/5 8 /8T Ve [/ 0%5158) o <ol o o | B -
o158 T IS %a o802l § &% S/ 15 \%&“@ JHNLYNODIS SHITdAYS
eg §s§°sIEsax/ Bl & 3 Py o 19
£ =3 of SEISRI$F] © 3NOHd
3859 <ff O oAy o o & Q
f 3t [s) < = oS =T ] o .
&/ o= vg 4 Z
Syl 9 ﬂ S /83 \ /< S
of 8 3 ny S : =
= &/ & &0 z SSIHAGYANYINOD
g /78 % /s i NOow=
s / H ”- Ty 103r0Hd
Ks) @ o e e e ot
SOINVOHONIS VLI OINVDHO | SINVBOHO I SHH wnaodLad | 20 20-1¢6¢0 # Gy ?,mm&uw.mﬁ@m%ﬁo%ﬁqz 133704
1S3NDAY SISATYNY
_ 40 ! 39vd * Hu...T -} 31vQ $66.-98¢ (302) Xvd4 » £869-98Y (90T} - L10BG VM 'HWI0R « §11 aung "Amid waau uuoN 21581 . SaarA E1

[joonAjouy <
Qiqunon




\ ftolumbio

‘w4, Analytical

R

3@3 £ »
s Services

November 22, 1994 Service Request No.: K946932B

John Meyer

EMCON Northwest, Inc.

18912 North Creek Parkway, Suite 210
Bothell, WA 98011

Re:  Port of Seattle Terminal 115/Project #0357-013.02/B94-0848

Dear John:

Enclosed are the results of the sample(s) submitted to our laboratory on November 7, 1994,
Preliminary results were transmitted via facsimile on November 21, 1994. For your reference,
these analyses have been assigned our service request number K946932B.

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.

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

Columbia Analytical Services, Inc.

JALLi e

fou Fwts
Janice M. Sedlak
Project Chemist

JMS/sam Page 1 of | X



ASTM
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOR
DOH
EPA
GC
GC/IMS
LUFT
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

arranter HOGARMIZ

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Society for Testing and Materials
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming 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 Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank

Maximum Contaminant Level is the highest permissible 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

Nationa! Institute for Occupational Safety and Health e
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons

00602



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client; EMCON Northwest Service Request: K946932B
Project: Port of Seattle Terminal 115/ #0357-013.02 Date Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94
Date Extracted: NA
Date Analyzed: 11/15/94
Total Lead
EPA Method 7421

Units: pg/L (ppb}

Sample Name Lab Code MRL Result

MW-1 K693201 A 12

MW-2 K693202 2 i3

MW-3 K693203 2 39

MW4 K693204 2 15

MW-5 K693205 2 54

Purge Water K693206 2 21

Method Blank K6932MB 2 ND

Approved By: /_,L\_JJ\ CMM)L_ Date: H/((o )Cf‘{‘ nooon
EAMRL/102594 { Q D ' C ’ '

69F1BICP JCL - Sample [1/16/9, Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Anatytical Reporl

Client: EMCON Northwest Date Collected: 11/4/94
Project: Port of Seattle Terminal 115/ #0357-013.02 Date Rececived: 11/7/94
Sample Matrix: Water Service Request: K946932B
Total Organic Halides (TOX)
EPA Method 9020A

Units: pg/L (ppb)

Date
Sample Name Lab Code MRL Result ' Analyzed
Purge Water K946932-006 10 19 11/18/94
Method Blank K946932-MB . 10 ND 11/18/94
Approved By: / /J/{M/d / ////,/ 78) Date: /[ /2}/9Y 00004
Page Ne.o

GI3IBWET.TDULL/21/94



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K946932B
Project: Port of Seattle Terminal 115/ #0357-013.02 Date Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94

Date Extracted: NA

Volatile Organic Compounds
EPA Method 8260

Units: pg/L (pph}

Sample Name: MW-1 Method Blank
Lab Code: K946932-001 K946932-MB
Date Analyzed: 11/16/94 11/16/94

Analyte MRL

Dichlorodiffuoromethane (CFC 12) 0.5 ND ND
Chloromethane 0.5 ND ND
Vinyl Chloride 0.5 0.6 ND
Bromomethane 0.5 ND ND
Chloroethane 0.5 ND ND
Trichloroftuoromethane (CFC 11) 0.5 ND ND
Acetone 20 ND ND
1,1-Dichloroethene 0.5 ND ND
Carbon Disulfide 0.5 ND ND
Methylene Chloride 1 2.1 ND
trans -1,2-Dichlorosthene 0.5 ND ND
1,1-Dichlorcethane 0.5 ND ND
2-Butanone (MEK) 20 ND ND
2,2-Dichloropropane 0.5 ND ND
cis -1,2-Dichlorocthene 0.5 ND ND
Chloroform 0.5 ND ND
Bromochloromethane 0.5 ND ND
1,1,1-Trichloroethane (TCA) 0.5 ND ND
1,1-Dichloropropene 6.5 ND ND-
Carbon Tetrachloride 0.5 ND ND
1,2-Dichloroethane 0.5 ND ND
Benzene 0.5 2.0 ND |
Trichioroethene (TCE) 0.5 ND ND
1,2-Dichloropropane 0.5 ND ND
Bromodichloromethane 0.5 ND ND
Dibromomethane 0.5 ND ND
2-Hexanone 20 ND ND
cis -1,3-Dichloropropene 0.5 ND ND
Toluene 0.5 ND ND
trans -1,3-Dichloropropene 0.3 ND ND
1,1,2-Trichloroethang 0.5 ND ND
4-Methyl-2-pentanone (MIBK) 20 ND ND
1,3-Dichloropropane 0.5 ND ND

: no6on

Approved By: M M% Date: / /I / Zi / ?‘/

7
E9IIBVOA LWL - 3829 11728794 / / / Puge Na.:



Client: EMCON Northwest

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Reporl

Project: Port of Seattle Terminal 115/ #0357-013.02

Sample Matrix: Water

Analyte

Tetrachioroethene (PCE)
Dibromochloromethane
1,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Total Xylenes

Styrene

Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Bromobenzene

n -Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert -Butylbenzene
1,2,4-Trimethylbenzene
sec -Butylbenzene
1,3-Dichlorobenzene
4-Isopropyltoluene
1,4-Dichlorobenzene

n -Bufylbenzene
1,2-Dichlorobenzene
1,2-Dibromeo-3-chlcropropane (DBCF)
1,2,4-Trichlorcbenzene
1,2,3-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

Fae I R o I S S

Volatile Organic Compounds
EPA Method 8260

Units: pg/L (ppb)

Sample Name:
Lab Code:
Date Analyzed:

Service Request: K946932B
Date Collected: 11/4/94
Date Received: 11/7/94

Date Extracted; NA

MW-1 Method Blank
K946932-001 K946932-MB
11/16/94 11/16/94

Z:5355555555255% 5554552583555

EEREEEEEEEEEEEEEEEEEEEEEEEEREEE

Date: /{/Z///??

ISTIPNOI094
GIIBVOA LWL - 382P §1721794

Approved By: %/ W

n0o0no6

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K9469328
Project: Port of Seattle Terminal 115%0357-013.02 Pate Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94
Date Extracted: 11/9/94

Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520/8270
Units: pg/L (ppb)
Sample Name: MW-1 Meshod Blank
Lab Code: K946932-001(a) K941109-WB1

Date Analyzed: 11/15/94 11/15/94
Base Neutral Analyte MRL
N -Nitrosedimethylamine 25 <50 ND
Aniline 25 <50 ND
Bis(2-chloroethyl) Ether 10 <20 ND
1,2-Dichlorobenzene 10 <20 ND
1,3-Dichlorcbenzene 10 <20 ND
1,4-Dichlorcbenzene 10 <20 ND
Bis(2-chloroisopropyl) Ether 10 <20 ND
N -Nitrosodi-n -propylamine 10 ' <20 ND
Hexachloroethane 10 <20 ND
Nitrobenzene 10 <20 Nb
Isophorone 10 . <20 ND
Bis(2-chlorocthoxy)methane 10 <20 ND
1,2,4-Trichlorobenzene 10 <20 ND
Naphthalene 10 <20 ND
4-Chloroaniline 10 <20 ND
Hexachlorobutadiene 10 <20 ND
2-Methylnaphthalene 10 <20 ND
Hexachlorocyclopentadiene 10 <20 ND |
2-Chloronaphthalene 10 <20 ND
2-Nitroaniline 25 <50 ND
Dimethyl Phthalate 10 <20 ND
Acenaphthylene 10 <20 ND
3-Nitroaniling 25 <50 ND
Acenaphthene 10 <20 ND
Dibenzofuran 10 <20 ND
2, 4-Dinitrotolucne 10 <20 ND
a MRL is elevated because the sample required diluting. Dilution factor:2

’ anGny

Approved By: ﬁ'\/ Date: 4 { T {L[/’}t

693285V DHT - 8270wBNA 11/16/94 Page Na.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K9469328
Project: Port of Seattle Terminal 115W0357-013.02 Date Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94

Date Extracted: 11/9/94

Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520/8270
Units: ug/L (ppb)
Sample Name: MW-1 Method Blank
Lab Code: K946932-001(a) K941109-WBE1
Date Analyzed: 11/15/94 11/15/94
Base Neutral Analyte MRI.
2,6-Dinitrotoluene 10 <20 ND
Diethyl Phthalate 10 <20 ND
4-Chlorophenyl Phenyl Ether 10 <20 ND
Fluorene 10 <20 ND
4-Nitroaniline 25 <50 ND
N -Nitrosodiphenylamine 10 <20 ND
4-Bromophenyl Phenyl Ether 10 <20 ND
Hexachlorobenzene 10 <20 ND
Phenanthrene ' 10 <20 ND
Anthracene 10 <20 ND
Di-r -butyl Phthalate _ i0 <20 ND
Fiuoranthene 10 <20 ND
Pyrene 10 <20 ND
Butylbenzyl Phthalate 10 <20 ND
3,3'-Dichlorobenzidine 25 <50 ND
Benz(a)anthracenc 10 <20 ND
Bis(2-¢cthylhexyl) Phthalate 10 <20 20
Chrysene 10 <20 ND
Di-n -octyl Phthalate 10 <20 ND ©
Benzo(b)fluoranthene 10 <20 ND
Benzo(k)fluoranthene 10 <20 ND
Benzo{a)pyrene 10 <20 ND
Indeno(l1,2,3-cd)pytrene 10 <20 ND
Dibenz(a,h)anthracene 10 <20 ND
Benzo{g,h,i)perylene 10 <20 ND
a MRL is elevated because the sample required diluting. Dilution factor: 2

Approved By: \xl\( Date: | (\\ {

&IIBSVM.DEL - BITOWBNA 11716654 Page Mo..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K9469328
Project: Port of Seattle Terminal 115W0357-013.02 Pate Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94

Date Extracted: 11/9/94

Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520/8270
Units: pg/L (ppb)
Sample Name: MW-1 Method Blank
Lab Code: K946932-001(a) K941109-WBI1
Date Analyzed: 11/15/94 11/15/94
Acid Analyte MRL
Phenol 10 <20 ND
2-Chiorophenol 10 <20 ND
Benzyl Alcohol 10 <20 ND
2-Methylphenol 10 <20 ND
3- and 4-Methylphenot* 10 <20 ND
2-Nitrophenol 10 <20 ND
2,4-Dimethyliphenol 10 <20 ND
Benzoic Acid 25 , <50 ND
2,4-Dichliorophenol it <20 ND
4-Chloro-3-methylphenol 10 <20 ND
2,4,6-Trichlorophenol 10 C<20 ND
2,4,5-Trichlorophenol 10 <20 ND
2,4-Dinitrophenol 25 <50 ND
4-Nitrophenol 25 <50 ND
2-Methyl-4,6-dinitrophenol 25 <50 ND.
Pentachlorophenol 25 <50 ND
* Quantified as 4-methylphenol.
a MRL is elevated because the sample required diluting. Dilution factor: 2
Approved By: S Date: ™ \\\V\ “Hnong
ISIPRNA/I02094 AV PN

SI3THSVM.DHL - E270wlNA 1 1/16/94 PageNa



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EMCON Northwest Service Request: K946932B
Project: Port of Seattle Terminal 115/ #0357-013.02 Date Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94
Date Extracted: NA
Date Analyzed: 11/16/94

Surrogate Recovery Summary
Volatile Organic Compounds
EPA Method 8260

Percent Recoversy

Sample Name Lab Code Dibromofluoromethane Toluene-dz  4-Bromofluorobenzene
MW-1 K946932-001 108 100 103
Method Blank K946932-MB 103 99 o4

CAS Acceptance Limits:  86-118 88-110 86-115

Approved By: M W bate: ///74{/?% {} () O 1 O

SURN11IS%4
43378VOA LWL - SURS 1171194 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Clicent: EMCON Northwest Service Reguesi: K946932B
Project: Port of Seattle Terminal 115W0357-013.02 Date Collected: 11/4/94
Sample Matrix: Water Date Received: 11/7/94
Date Extracted: 11/9/94
Date Analyzed: 11/15/94
Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520/8270

Percent Recoverty

Sample Name Lab Code 2FP PHL TBP NBZ FBP TPH

MW-1 K946932-001(a) 71 87 74 74 89 56

Method Blank K941109-WB1 63 75 74 77 76 70

Lab Control Sample K941109-WL1 66 80 83 83 80 74
CAS Acceptance Limits; 21-100 10-94 10-123 35-114 43.116 33-141

2Fp 2-Fluorophenol

PHL Phenol-d g

TBP 2,4,6-Tribromophenol

NBZ Nitrobenzene-d <

FBP Z-Fluorobiphenyl

TPH Terphenyl-d 4 —

a Result is from the analysis of a diluted sample. Dilution factor: 2

Approved By: Yy Date: 1 \g’{ \L‘“{\

SURG/060894 \}"\/
G912BSVM DHI - B2T0wSur 1 1/16494 Page Na.:
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