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PRELIMINARY GROUNDWATER AND SOIL QUALITY ASSESSMENT
NORTHWEST COOPERAGE COMPANY, INC.
SEATTLE, WASHINGTON

INTRODUCTION

This report presents the results of our preliminary assessment of the soil
and groundwater quality conditions at the Northwest Ccoperage site. This
work was c¢onducted in general accordance with our proposal dated February
21, 1986. The site is located adjacent to the First Avenue South Bridge
and the Duwamish River as shown on Figure 1. Forthwest Cooperage has
operated as a drum recycling facility on the site for approximately 40

years.

To dimplement this preliminary assessment, Hart Crowser completed the

following work:

© Conducted a site visit, attended meetings with EPA, and developed a

work plan,

o  Conducted surface soil sampling at 30 locations,

o Drilled three borings to obtain subsurface soil samples,

o Installed three groundwater monitoring wells,

o Obtained groundwater samples from the monitoring wells,

o Coordinated chemical analysis of soil and groundwater samples,
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] Compiled and reviewed information gathered in conjunction with our work

and prepared thig report,

This report has been prepared for the exclusive use of Northwest Cooperage
Company for specific application to the referenced site. This work was
performed in accordance with generally accepted professional practices
relating to the nature of the work accomplished. This warranty is in lieu

of all other warranties, express or implied.

The following section summarizes our findings and recommendations. The
main  body of the report contains additional detail and supporting
information, Sampling locations are shown on Figure 1. Boring logs, well
construction features and field sampling procedures are described in
Appendix A. Appendix B contains the laboratory reports relating to this

work and includes method references and quality control information.
FINDINGS AND RECOMMENDATIONS

o The hydraulic gradient and apparent groundwater flow direction was
inland from the river based on measurements made on May 14, 1986,
However, the observed gradient mav have been temporarily induced by

tidal action or local comstruction dewatering.

o The most probable contaminant migration pathways are via groundwater
transport or soil erosion (unpaved portions of Zonme 6)., Since there
are no known drinking water wells beneath or in the vicinity of the

site, the Duwamish River is the most likely receptor of concern.

o Metals and a variety of organic -compounds were detected at low
concentration levels in soil and groundwater beneath the site. Given
the relatively low groundwater concentrations of detected comstituents,
soil properties, and possible groundwater flow reversals, it is
unlikely that releases from the site would cause fresh water aquatic

standards to be exceeded in the Duwamish River.



J-1659
Page 3

0 Additional site characterization 1is recommended. The purpose of
collecting this additional data is to assess whether the existing data
are representative of the site groundwater conditions, and to estimate
the magnitude of possible releases to the river, The specific

objectives of this work are to assess:

- the direction of groundwater flow beneath the site and the influence
on groundwater flow from tidal action and dewatering,
=~ groundwater quality beneath other portions of the facility,

- egroundwater flow quantities.

o If the additional data confirm our observations as to groundwater flow
directions and water quality, and the data allow estimation of flow

quantities, then the site characterization should be completed,

o] To complete the site characterization we recommend that the following

work be completed:

- Groundwater measurements should be made in the existing three wells
over at least one tidal cycle. This data would be analyzed to
assess the effects of tidal fluctuations on groundwater flow

direction. The status of METRO dewatering should also be assessed.

- Two additional wells should be installed at the locations shown on
Figure 1. These wells would be constructed in a similar fashion as

the three existing wells.

- The new wells and a control point on the small creek located on the
north side of the property should be surveyed to the same datum as
the existing wells znd two sets of water level measurements should
be made at "low" and "high" groundwater levels. Groundwater flow
directions and gradients for each set of measurements would be

assessed.

~ Permeability tests (in-situ) should be completed in all wells,
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- Groundwater samples should be obtained from the two new wells and

analyses for priority pollutants should be completed.

- The data should be compiled and analyzed, and a site

characterization report should be prepared.

HYDROGEOLOGY

Regional Conditions

The N.W. Cooperage site is located within the Duwamish River Valley (Figure
1.  The valley deposits consist of unconsolidated alluvial sand, gravel,
silt and clay (river deposits). The valley deposits are surrounded by
glacially formed uplands consisting of till, outwash (sand and gravel), and

interglacial deposits (sand, gravel, silt and clay).

In the Puget Sound region, the glacial uplands typically act as recharge
areas where regional hydraulic gradients are downward while the valleys act
as discharge areas where the regional hydraulic gradients are upward, In
the vicinity of the Duwamish River Valley, groundwater typicallv flows from

the uplands into the valley and discharges into the river.

Our review of existing data, including the preliminary assessment report
prepared by EPA, indicates that no drinking water wells are present in the
immediate vicinity of the site. Based on this data, the presence of the
river, and general hydrogeologic conditions, little potential exists for

drinking water aquifers to be adversely impacted by site activities.

Local Conditions

Drilling conducred in conjunction with our work penetrated f£ill and matural
sand deposits to the maximum depth of approximately 25 feet below ground
surface. The wupper 15 to 20 feet were very variable in composition.
Samples of this material were composed of fine to coarse sand, sandy

gravel, and sandy silt with varying amounts of wood and plant material
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(Figures A-2 through A-4). These samples are interpreted to represent

either £111 or natural river deposits.

Samples of slightly silty, fine sand were recovered at depths of between
about 15 to 23 feet. These samples are interpreted to represent natural

river deposits and were encountered in all three borings.
The depth to groundwater at the monitoring wells was measured at approxi=~
mately 8 to 16 feet below ground surface on May 14, 1986, The water table

was deepest at well B-3 and was about 8 feet deep at wells B~1 and B-2,

Relative water table elevations in feet for May 14, 1986 are:

Bl 85.53
B-2 85.84
B-3 82.59

These water table elevations indicate that the groundwater flow gradient is
away from the river and towards monitoring well B-3 for the period
measured. This flow direction 1is contrary to expectations based on the

regional hydrogeologic conditions and could be caused by:

o tidal fluctuation in the Duwamish River inducing 1loecal water table

fluctuations,

0 construction dewatering in the area (to install a METRO sewer pipeline)
which could cause the water table to be lower at well B-3 relative to
wells B-1 and B-2Z2.

Tidal fluctuations in the river could cause temporary reversals of flow
beneath the site. The net groundwater flow would still be towards the
waterway, We have encountered this conditinn on other sitas adiacent ton

tidally influenced waterways in the Puget Sound region.
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Dewatering for pipeline installation was observed during our field work.
This dewatering is assumed to be temporary and its effects on measured

water levels (if any) should dissipate once the activity ceases.

SOIL AND GROUNDWATER QUALITY

Soil and groundwater samples were analyzed to assess the presence of
chemical contamination. The sampling and chemiczl analysis conducted were

as follows:

o Surface soil samples (approximately O to 2 feet in depth) were obtained
at the locations shown on Figure l. Six composite samples were formed
by combining the individual samples collected within the six zones

shown on Figure 1.

0 Subsurface soil samples were obtained in conjunction with drilling for
installation of the monitoring wells. Two composite soil samples were
formed from samples obtained from borings B-l and B-2. Samples taken
from below about 2 feet and above the water table (at the time of

drilling) were used to prepare the composite.

0 Groundwater samples were obtained from the three monitoring wells.
These wells were located based on the results of the surface soil
chemical analyses and were placed to increase the probability that

groundwater contamination would be detected if present.

o Soil and groundwater samples were analyzed for priority pollutants.
Subsurface soil samples were scanned in the field using a portable
photoionization detector (PID) for volatile hydrocarbons. Greoundwater
samples were azlso tested in the field for specific conductance,

temperature, and pH.

The results of the these analyses are summarized in Table 1 for those
constituents detected above trace quantities. The laboratory reports of

the analyses, including method references and quality contrcl information,
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are presented in Appendix B. The measurements made with the pcrtablé
photoionization detector are presented on the boring leogs (Figures A-2

through A-4).

Surface Soil Quality

The surface soil composite sample from Zome 6 generally exhibited the
highest concentration of priority pollutant metals. Concentrations of
chromium, lead, mercury, cadmium, copper, nickel, and zinc in Zone 6 were
elevated relative to other surface soil composite samples. Surface goil
composite samples from Zones 3 and 5 generally exhibited lower
concentrations of priority pollutant trace metals than the other zones.
The total cyanide concentration was highest in the surface soil composite

sample from Zone 4, and lowest in that of Zone 1.

Methylene chloride was detected above trace concentrations in surface soil
composite samples from all but Zone 3. Acetone was detected in Zones 4, 5,
and 6. Only Zone 6 exhibited detectable concentrations of other volatile
priority pollutant organic compounds above trace levels. A total of
approximately 1.8 ppm of volatile organic chemicals were detected in Zone
6. Surface soil composite samples from Zones 1, 2, and 6 generally
exhibited the highest concentrations of solvent-extractable priority
pollutant organic compounds. Zones 3, 4, and 6 generally exhibited the

highest concentrations of priority pollutant pesticides and PCB's.

Subsurface Scoil Quality

In general, priority pollutant metal concentrations were higher in the
composite sample from boring B-2 as compéred with B~l. Chromium, lead and
zinc were detected in quanticties greater than 100 ppm. Total cyanide and
total phenclics eoxhibited similar concentrations. - With the exception of
antimony, the metal levels detected in the composite boring samples are

similar to the concentrations detected in the composite surface samples.
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Photoionization detector (PID) responses of less than 1 to 2 PPm  wWere
measured in the subsurface soil samples from boring B~3 (background well).
Responses of 10 to 25 ppm were measured in samples obtained from boring B-1
and 10 to 85 ppm in samples from boring B-2Z. Highest responses were
measured in samples taken above the water level at the time of drilling
(ATD).

Samples with the highest PID responses were included in the composite
samples for analysis. The indications provided by the responses measured
in the field are reflected in the higher concentrations of priority
pollutant volatile organic compounds detected in the cemposite sample from
boring B~2. In this composite sample, total volatiles were detected at 2.8
PDPm. This compares with about 0.68 ppm detected in B-! and about 1.8

detected in the surface soil sample from Zone 6.

The total concentrations of solvent-extractable priority pollutant organic
compounds were similar for composite samples from borings B-1 and B-2
(between about 10 and 11 ppm). This compares with a total extractable
organic chemical concentration of about 8.5 ppm detected in Zone 6 surface
samples, The total PCB concentrations in the composite samples from
borings B-1 and B-2 were less than 3 ppm. No PCB's were detected in the

surface samples.

Groundwater Quality

The results of the chemical analysis from two groundwater samples obtained
from the on-site wells are summarized in Table 1. Metals and a relatively
small number of organic chemicals were detected in the samples. The
highest concentration of an individual metal was 0.110 ppm {(zinc - in well
B~1) and of an individual organic chemical was 0.460 ppm {ethylbenzene in
well B-2). — -

Specific conductance and pH measured in groundwater from the on-site
monitoring wells were higher than at the off-site monitoring well. The

highest specific conductance was measured in well B-1 {the closest well to
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the river), which is likely indicative of the effects of infiltrating river
water during higher elevation tidal cycles. The pH and conductance

measurements are presented in Table A-2,

Chromium, copper, and silver concentrations detected in the on-site
monitoring wells (B-1 and B-2) are approximately equal to or less than the
concentrations detected in the background monitoring well (B-3). Mercury

and beryllium were not detected in any of the groundwater samples,

Antimony, arsenic, and lead were detectable in the sample from monitoring
well B-2 but were below detection limits for samples obtained from
monitoring wells B-] and B-3. Nickel is higher in the samples from B-1 and
B-2 as compared with B~-3, Zinc is higher in the sample from well B-2 and

substantially higher in the sample from well B-1 relative to well B-3.

Samples from B-1 and B~2 have higher total cyanide concentrations relative
to B~3. Phenol was not detected in monitoring well B-l but was elevated in

B-2 relative to monitoring well B-3.

The sample from monitoring well B-2 exhibited the highest concentrations of
priority pollutant volatile compounds which is consistent with the PID
measurements obtained from B-2 soil samples. Veolatile compounds detected
included vinyl chloride, methylene chloride, acetone, trans~1,2-
dichloroethylene, benzene, 4-methyl-2-pentanone, toluene, ethylbenzene, and
xylenes. The sum of the detected concentrations is less than 1.4 ppm in
the groundwater sample from B-2. Only acetone was detected in the sample
from monitoring B-1. Methylene chloride and acetone were detected in the
sample from background monitoring well B-3. The concentrations of these
two compounds are suspected as laboratory~introduced contamination.
Several prierity pollutant volatile compounds were detected {n the

groundwater sawples that were not detected in the soil samples.

The groundwater sample from monitoring well B-2 also had the highest
concentrations of priority pollutant solvent-extractable organic

compounds. However, the total concentration of all compounds detected was
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less than 0.6 ppm. No solvent-extractable compounds were detected in the
sample from monitoring well B-1. However, several compounds at a total
concentration of less than 0.2 ppm, were detected in well B-3, No priority

pollutant pesticides or PCB's were detected in the groundwater samples,

Interpretation of Soil and Groundwater Quality

The samples tested in conjunction with our work indicate that the
groundwater beneath the site is contaminated, but at a low level, relative
to the assumed background conditions. Surface and subsurface soils at the
site also appear contaminated. Surface soils appear to be contaminated to

substantially varying degrees.

Contaminant Migraticn

The assumed pathways for contaminant migration are groundwater transport
and soil erosion. The expected tranmsport characteristics of the identified
contaminants are variable. Our preliminary assessment indicates that the
most probable receptor of contaminants from groundwater transport or soil

erosion is the Duwamish River.
HART CROWSER, INC.

it { PN

MATTHEW G. DALTON

Senior Associate Hydrogeologist

MGD:taa
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FIELD PROCEDURES

The field procedures used by Hart Crowser for this work are presented in

this section. The following specific items are covered:

o field work completion,

o] surface soil sampling and sample handling,
s] borehole soil sampling and sample handling,
o groundwater monitoring well installation,

o groundwater monitoring well development,

o groundwater sampling and sample handling.

In addition to the field procedures, Appendix A includes the following
field data:

o system to classify soil samples,

o surface soil sample descriptions,

o boring logs and well construction diagrams,
0 water level data,

o chain of custody records.

Field Work Completion

Surface Soil Sampling: Surface soils (0 to 2.0 feet) were collected from
30 locations with the six assigned zomes of the site during the period from
February 4 to 5, 1986, The scil sampling locations were established by
representatives of Hart Crowser, the Environmental Protection Agency (EPA),
and their Contractor, Tetra Tech. The surface soil sampling locations are
shown on Figure 1. Surface soil sample descriptions are presented in Table
A-1.
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Borehole Soil Sampling: Soil samples were collected from drilied boreholes
at two locations on-site and one location off-site on May 5 and 6, 1986,
The boring locations were established by representatives of Hart Crowser
and EPA, The boring locations are shown on Figure 1. Interpretive

geologic logs of the borings are presented on Figures A-2 through A-4,

Groundwater Monitoring Well Installation and Levelopment: The drilled
boreholes were completed as groundwater monitoring wells on May 5 and 6,
1986, Construction diagrams for the monitoring wells are presented on

Figures A-2 through A-4.

Groundwater Sampling: Groundwater scil samples were obtained from the

monitoring wells on May 14, 1986.

Surface Scil Sampling and Sample Handling

Scil sampling holes were excavated using hand digging equipment to a depth
of 2.0 feet where conditioms permitted. Soil samples were collected from
the side wall of the excavated hole using clean stainless steel trowels.
Soil samples were ©placed in specially cleaned glass jars with
polytetrafluorcethylene (PTFE)~lined lids. Split samples were obtained for
representatives of  EPA. Soil samples were described wusing the
visual/mﬁnual classification method of ASTM D2488, This system is
presented on Figure A-1, All samples we retained were placed on ice in
insulated coolers for transport to the testing laboratory. Samples were
accompanied by chain of custedy forms and maintained in our custody until

receipt by the laboratory. Chain of custody forms are attached.

Excavation and sampling equipment were decontaminated using sequential
washes of tap water, detergent solution, tap water and deionized water.

Scil sampling holes were backfilled with the excavated material.
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Borehole Soil Sampling and Sample Handling

Subcontractors: FLD Drilling of Edmonds, Washington, was subcontracted by

Hart Crowser for the drilling work.

Equipment: Drilling was performed using a truck-mounted CME-75 drilling
rig equipped with 3-3/4~inch-inside~diameter hollow stem auger. Soils were
sampled at approximately 2.5-foot intervals using a 2-inch~outer-diameter
split-spoon sampler according to ASTM Method D 1587. Seil samples were
described wusing the visual/manual classification methed of ASTM D2488,
This systems is presented on Figure A-l. All downhole equipment was steam
cleaned before wuse and between borings. The scil sampler was
decontaminated between samples using sequential washes of tap water,
detergent solution, tap water, and deionized water. No grease was used on

the drilling tools.

Sample Handling: After retrieval, soil samples were placed in specially
cleaned glass jars with polytetrafluoroethylene PTFE-lined lids and stored
on ice in insulated coolers for transport to the testing laboratory.
Samples were accompanied by chain of custody records and maintained in our
custody until receipt by the laboratory. At the laboratory, composite
samples from the on-site borings were prepared for pickup by

representatives of EPA,

Photoionization Detector (PID) Measurements: Approximately 20 to 30
minutes after drilling was terminated, head space measurements were taken
using a portable photoionization detector (H-nu P1-101, 10.2 eV Lamp). The

readings taken are plotted on Figures A~2 through A-4.

Groundwater Monitoring Well Installation and Development

Installation: The soil borings were completed as monitoring wells by
installating 2-inch-inside~diameter, flush threaded, schedule 40, polyvinyl
chloride (PVC) pipe and screen through the hollow-stem auger. The screen

slot size used was 0.020 inches. A silica sand pack was installed arocund
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the screened section of the well and the borehole sealed with cement-
bentonite grout. The well head was secured with a locked enclosure.
Construction diagrams of the monitoring wells are shown on Figures A-~2

through A-~4.

Development: The monitoring wells were developed to remove any fine-
grained sediment from the casing and establish hydraulic connection with
the geologic formation. Development was performed by removing water with a
centrifugal pump or bailer until the removed water was relatively free of

turbidity.

Groundwater Sampling and Sample Handling

Groundwater was sampled using a baller after purging three to five casing
volumes from the well, Samples were placed in appropriate containers with
preservatives as specified by the analytical methods. Samples for metals
analysis were pumped through a 0.45 micron in-line f£ilter prior to
preservation. Samples were placed on ice in insulated coolers for
transport to the testing laboratory. Samples were accompanied by chain of
custody records and maintained in our custody until receipt by the

laboratory.
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Table A-1 - Surface Soil Sample Descriptions

Samgle

5-1.1

5-1.2

5-1.5

§~2.1

5-2.2

§-2.3

5-2.4

Meist, dark brown, slightly siley, fine to

Moist, dark brown, slightly silty, fine to

Moist, dark brown, slightly silty, fine to

Moist, dark brown, silty, medium to coarse

Moist, dark brown, medium SAND

Moist, gray, some brick, slightly silty SAND

Moist, brown to grey, slightly silty,
gravelly SAND with brick fragments

Wet, dense, very silty SAND with occasional

gravel and concrete fragments

Moist, gray to brown, slightly silty SAND
with brick fragments

Depth in Feet Description
0.0 to 2.0
medium SAND
0.0 to 2.0
medium SAND
0.0 to 2.0
medium SAND
0.0 to 2.0
SAND
0.0 to 2.0
0.0 to 2.0
0.0 to 2.0
0.0 to 2,0
0.0 to 2.0
8.0 to 2.0

Moist, brown, silty SAND with gravel laver

and roots at 0.5 feet depth
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Samgle Depth in Feet
5-3.1 0.0 to 2.0
§-3.,2 0.0 to 1.0
1.0 to 2.0
5~3.3 0.0 to 2.0
§-3.4 0.0 te 2.0
§~-3.5 0.0 to 1.5
1.5 to 2.0
85-4.1 0.0 te 2.0
S-4.2 0.0 o 2.0
5-4.3 0.0 to 0.5
0.5 to 1.3

Description

Moist, fine te medium SAND

Moist, brown, silty SAND

Moist, brown, fine to medium SAND

Moist, brown to gray, slightly silty SAND

Moist to saturated, slightly silty,

fine to medium sand. Water table

feet depth

Damp, brown, fine to medium SAND

at 1.5

Moist, light browm, fine sandy SILT

Moist, brown, well-sorted fine to medium

SAND

Mecist, brown, medium SAND with 2-inch-thick

gravel zone at depth of 4 inches

Moist, dark brown, gravelly SAND with

wood chips

Moist, gray, very gravelly SAND,
1.3 feet

Refusal at
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Sample Depth in Feet
S=4.4 0.0 to 2.0
S-4.5 8.0 te 2.0
S-5.1 0.0 to 2.0
5-3.2 0,0 to 2.0
85-5.3 6.0 to 2.0
S-5.4 0.0 te 2.0
§-5.5 0.0 to 2.0
S-6.1 0.0 to 1.0
1.0 to 2.0
§-6.2 0.0 to 1.0
5-6.3 0.0 to 1.0
1.0 o0 2.0

Description

Moist, brown, silty SAND

Moist, brown, fine

SAND

dark brown,

Moist,

Moist, dark brown,

Moist, dark brown,

Moist, dark brown,

to mediunm

slightly silty SAND

slightly silty SAND

slightly silty SAND

silty SAND with

interbedded seams of fine gray silt ar

depth of 0.75 feet

Moist,
medium SAND

dark brown,

Moist, dark brown,

Moist, gray, sandy
Moist, dark brown,
brick fragments
Moist, dark brown,
brick fragments

Moist, gravy,

uuuuuu

fragments

slightly silty,

silty SAND

SILT

silty SAND with

silty SAND with



J-1659
Page A-8

Sample

S~6.4

5-6.5

Moist, dark brown, silty SAND

Moist, gray, sandy SILT with cceasional

Moist, dark brown, silty SAND

Depth in Feet Description
0.0 to 1.
1.0 to 2.
brick fragments
0.0 to 1,
1.0 to 2,

Moist, gray, sandy SILT with fragments of
vellow chalk-like material at a depth of 2.0

feet
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Table A-2 - Temperature, pH, and Specific Conductance Measurements

Specific Conductance

Monitoring Well Temperature in °c pH in micromhos
B-1 13.2 7.0 5000
B2 13.0 7.3 1460
B-3 14.0 6.2 190



Key to Explorati

Sample Descriptions

Classification of sgils in this
which include gensity/consistency,
and snould not

Soil descriotions

Density/ccnsistency. moisture,

on lL.ogs

consist of the following: :
color, minor constituents. MAJOR CONSTITUENT, sdditional remarks.

Feport is based on visual field and labor
molstyre congition,
be construed to imply fiela nor laborstory tssting u
Yisual-manual classification methods ot ASTM D 2488 werse useqg as an

grein size,

atory observations

and plagsticity estimatses

niess presented herein.
identification guide.

Density/Consistency

Soil density/consistency in borings is related primarily
Sa11l censity/consistency in test pits is estimated based

parentnetically on the test pit logs,

etration Resistance,'
on and is presenteg

to the Standard Pen
on visual chservati

Standard Standarg Approximate
SAND or GRAVEL Benetratign SILT or CLAY Penetration Shear
Resistance Resistance Strength
Density in Blews/Foot Consistency in B8lows/Foot in TSF
Very loose o - 4 Yery soft - 2 <0. 435
Loose 4 -~ 410 Soft g~ 4 0.185 - 0.2%5
Medium dense 16 -~ 30 Medium stiff 4 - 8 g.28 - 0.5
Dense 30 - B¢ Stifef 8 - 45 0.8 - 4.0
Yery dense >50 Yery stiff 15 - 30 1.6 - 2.0
Hard >30 >2.0
* s ] Estimated
Moisture Minor Constituents Percentage
Cry Little perceptihle moisture Not identified in description Q- 5
Oamp Some perceptible moisture, Slightly (clayey, silty., etc.) 5 - 12
prrobedly below optimum
Moist Provably nesr aptimum Clayey., silty, sandy, gravelly i2 -~ 30
moisture content
Wet Much perceptible moisture, very (clayey, silty. etg.} 30 - 50
srobably sbove optimum
L
Legends
Sampling Test Symbols
BORING SAMPLES GS Grain Size Classification
& spiit spoon CN Consclidation
0N shelby Tube U Triaxial Unconsclidated Undrained
mﬂ Cuttings TCU Triaxisl Conscligated Undrained
(17 core Aun TCO  Triaxial Consolidated Drsined
»* No Sample Recovery au Unconfined Compression
P Tube Pushed, Not Driven Ds Oirect Shear
TEST PIT SAMBLES K Permeability
B eran tuar) PP Pocket Penetrumeter
Approximate Compressive Strength in TSF
EZﬂ Bag TV Torvane
Approximate Shear Strength in TSF
8J  sheiby tave cBR California Bearing Ratio
Lin] Moisture Density Curvae
Al Atterberg Linmits

6round WNater Qbservations ,

Surface Seal

Ground wWater Level on Date
(ATD! At Time gf Orilling

Observation Well Tip or
Slotted Section

? Ground Water Seepaga
{Test Pits}

' | -Liguic Limit
Natural
Plastic Limit

J-1659 July 1986
HART—-CROWSER & associates, inc.
Figure A-14



Boring Log and Construction Data for Well B-1

Geologic Log

pth

@
@
i
£
R Ground Surface Elavation in Feet Sample N
4 Loose, moist, gray, silty, gravelly, fine to
] coarse SAND. (FILL)
~
h w | S5-1 z 4
] pr
X ’ =
5~ Very dense, moist Lo wet, gray, siity, sandy 25 | 3-2 s %9
4 GRAVEL with abundant HOOD material - E
] 2~
‘h @
c"oig 5-3 X 4
£S5
10 Qo
4 Hedium dense to very ioose, wet, black, graveilly, Lo 5.4 X 10
Jsilty to very silty, loose to coarse SAND with -
] wood fibers and occasional shells. Stight ofl 5.5 4
sheen. - X
16~
] 5-5 Z 1
. s-7 X 4
20 - Loose, wet, dark gray, slightly silty, fine SAND
4+ with occasional gravel and shells. 5-8 X 8
] 59 X 8

25
Bottom of Boring at 25.0 Feet.

Completed 5/5/86.

A-tach LD, Fip V0P
/ Sie¢l Locking Monument
é ‘é Surtaco Seal
2~inch ® PV Riser Pipe
Native Material

Water Lavol

Manlerey Aqua No. 8 Sand

2«inch ® PYC Screen
(0.020 Siol Size)

Nativa Materiad

NOTES;

t.

2.

Soii descriptions &re inisrpraiive snd
SCtumi changes may De graduat.
Waies Lovel is for dale indicaled and
may vaiy with tima of year,

ATD: At tima of grliling

. Headspace Volatite Hydrocarbon

Concanttetion &% measured ih jar samples
using an H-Ny P1- 101 Phatloionizanon Meter
with & 10.2 oV Lamp.

Well Design

Top Casing Relative

Etevalion in Feet 95.3 (B-3:100.0)
Caging Stickup in Feet 1.5

W Headspace volate
Hydrocarbon Raading 1n pun

AT T
% 7 !
1Al
| A AL I
? mllE
; il

2-tnch 0.0, Spit Spoon Sampia
Drivaa by 140~th. Hammar 30-Inch Eall

N Standard Panatration Ausistanca,
Blows pat Fool

J-16569 May 1986
HART-CROWSER & associates, inc.
Figure A-2



Boring Log and Construction Data for Well B~

Geuolegic Log

£3
[+ R T
e
g Ground Surface Elevation in Fast Sample N
4Loose to mediuw dense, wet fo moist, brown to
igray. graveily, silty, fine to coarse SAND. (FILL)
w)
F ]"5’1 s
T _>_~ -
- 2 5
§+4 Turmning black with slight hydrocarbon-like odor. 8<J $.2 X 18
B s
~ g3
1 Slight oil sheen present. %g 5-3 Z 15
4 O L
10+ Very loose. wet, black, sligntly gravelly, silty ©o
4to very silty, fine to ccoarse SAND with wood. 5-4 X 2
{Siight oil sheen present,
1 Decomposed WOOD and charoal-like material. 5.5 X 2
15
5-6 Z 2
JLloose, wet, dark gray, silty SAND with wood fiber.
| {FILL?)
1 $-7 5
O~
2 B 5-8 4
. $-9 Z 3
T Very loose, wet, tan, very silty, fine SAKD.
25
{ Bottom of Boring at 25.0 Feet.
JCompleted 5/5/86.
30
35
40—
45 ~
50 ~
4-inch 1.0, Fitg To NotEs: I
P Steat Léc‘kinasuonﬂumon: 1. Soif descriptions mre inlerprative ang
% L 2ctual changes may be graduai.
% Gurtaca Seat 2. Waler Level iz for dais indicaled and

maAy vary with tHme ot ygas,
ATD: A4 vme of dritling
3. Headspacs Volatile Hydrocarbon

d-ingh @ PYC Riker Pipa
vt Hative Majerial

Water tevei Conceniration as Mmeasured in jar samptes
using an H-Nu Pi- 501 Pholowonization Mater
(=== Monleray Aqua No, 8 Sand with 8 10.2 eV Lamp,

~— Z-inch & PVC Scresn
{0.020 Sict Size)

Ut Hative Materiad
\"'““——" 2-inch @ PVC Riser Pipg

N

Well Design

Top Casing Relative
Efevation in Fea! 95.4 {B-3:100.0}
Casing Slckuo in Feet 1.0

W Hsadspace volalile

Hydiocaroon Aeading o pum
oy f 114 100 9

N
S

-f
_5 ;‘35
] H i

_: <

2-lnch O.D, Sotit Spoon Sample
Drivan by t40-1b. Hammar J30-inch Fait

8 Standara Penstration Resiclances,
Bicwe per Foat

J-1659 May : 1986
HART-CROWSER & associates, inc.
Figure A-3



Boring Log and Construction Data for Well B-3

Geologic Log

-
-]
14
asg
o Ground Surface Elevation in Feal Sampte N
4 Medium dense 1o loose, moist £3 wet, brown to
gray, very silty to silty, fine SAND with
cccasional gravel, {(FILL)
1 5-1 X 10
5_
] 5-2 X g
4 Soft, wet, gray, clayey, very fine sandy SILT s Y 5
] with wood and plant material. ‘3::__‘ <
10
4 5-4 X 2
4 Abundant wood and plant material. 5.5 X 3
15 Medium dense to dense, wet, gray, slightly silty, : S
4 fine 3AND. ) 5-52 Z3
' sqz 25
20 -
) s-az 22
i 5-9Z 48
25
J Bottom of Boring at 25.0 Feet.
Completed 6/6/86.
30
35
40—
45
50

NOTES:
py id 4-tach L0, FHp Top
i Stesl L ocking Manument 1. Soli descrigilans sce interprotive anc
/ ,/ Aciugl changas may b8 gradual,
é ?.é Surtace Seat 2. Watar Level i1 10r date ndicated and

may vary with 1me of yaar.
ATOD AL time ol deidling

2-inch & PYC Risar Plpe

Natlve Matorial 3. Headsipuce Volatits Hydrocarbon

Watur Lavai Concentration as measured in jar samoles
UsIng an H-Nu P+ 101 Pholtoionization Maler

Monlerey Aqua No. 8 Sand with & 10.2 eV Lamp,

2-inch @ PVC Scraen
(0.020 Siok Size)

Native Matoriat

Well Design
Top Casing Reiative
Elgvation in Feat Y00.0 {Arbitrary)
Casing Stickup in Feet 1.5
M Headspace volatilae

Hydrocasbon Heading i pun
- i 14 UL
- / U
7 % é . -
- % )
0] |
) / L I
27|
17 // £ '
P X 3
- ATD -
4 2 L
- - 2C
- [ ] L
i ]
- - 25
™ - 3
T i H
] ¢
- ] 50
@ 2-ingh 0.0, Spiit Spoon Semple
Driven by §40-10. Hammer 30-inch Faul
N Standard Penetrpiion Recistancs,
Blows per Fool
J-1659 May 1586
HART-CROWSER & associates, inc.

Figure A-4
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RECEIVED
l- ks MAR 27 1986
‘auc HART CROWSER & ASSOC., INC. ) o
lesting Laboratories, Inc. Certificate

940 South Harney 3t Seauie Washungton 98108 {206)767-3060

Chemistry Microbiology and Technical Services

CUENT Hart Crowser wABORATORY NO, 95178
1910 Fairview Ave. East
Seattle, WA 98102 DATE March 26, 1986
ATTN: Phillip Spadaro
Job #1659
REPOAT ON SOTIL
SAMPLE
DENTIFICATION Submitted 2/4 and 2/5 86 and identified as shown:
1y 8 1.1 2/4/86 PAS 1400
TESTS PERFORMED 2) 8 1.2 2/4/86 PAS 1310
AND RESULTS: 3) 8§ 1.3 2/4/86 PaS 1415
4}y § 1.4 2/4/86 PAS 1425
3) 8 1.5 2/4/86 PAS 1435
6) S 2.1 2/5/86 RCP/PAS (0920
7} 8 2.2 2/5/86 RCP/PAS (940
8} S 2.3 2/5/86 RCP/PAS 1000
9) S5 2.4 2/5/86 RCP/PAS 0900
10} S8 2.5 2/5/86 RCP/PAS 1015
11}y S 3.1 2/5/86 RCP/PAS 1103
12}y 8 3.2 2/5/B6 RCP/PAS 1025
13} 8§ 3.3 2/5/86 RCP/PAS 1020
14y S 3.4 2/5/86 RCP/PAS 1100
15}y 8§ 3.5 2/5/86 RCP/PAS 1035
16} S 4.1 2/4/86 PAS 1180
17) S 4.2 2/4/86 PAS 1140
18) s 4.3 2/4/86 PAS 1120
18) S5 4.4 2/74/86 PAS 1200
20) S 4.5 2/4/86 PAS 1215
21y S 5.1 2/4/86 PAS 1024
22) § 5.2 2/4/86 PAS 1040
23) S8 5.3 2/4/86 PAS 1040
24} S5 53.4 2/4/86 PAS 1100
25} 8 5.5 2/4/86 PAS 1110
26} S 6.1 2/4/86 PAS 1300
27) $ 6.2 2/4/86 PAS 1310
28) S5 6.3 2/4/86 PAS 1320
29} S 6.4 2/4/86 pPAS 1327
30y S 6.5 274785 PAS 1340
RN Thes repont st 10f tha SXCHBNS uSe O (N Derkan, DEMAEING, O COFDORATON K0 WA K 1t AUCIEMSd. SUDSEGUAN LSS Of the Aeme of this Compey of kity
r wmmmmmmmmammmmamﬁummmmmb Dany 70 1N Y

o e gue D of ¥ snaior Y 1 GO fnh Ad ACCORNNG I3 the Raed Of The trace and of SCancs.
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‘testing Laboratories, Inc. Certificate

940 South Harney 51, Seattle. Washington 98108 (206)767-5060

Cherrusmrv Microbiology, and Technical Services

PAGE NO. 2

Hart Crowser LaBORATORY No 35178

Samples were composited on an equal volume basis according to the following scheme:

Camposite A = samples 1, 2, 3, 4, 5
Composite B = samples 6, 7, 8, 9, 10
Coamposite C = samples 11, 12, 13, 14, 15
Composite D = samples 16, 17, 18, 19, 20
Comosite E = samples 21, 22, 23, 24, 25
Camposite F = samples 26, 27, 28, 29, 30

Samples were analyzed for priority pollutants in accordance with Test Methods

for Evaluating Solid Waste, (SW-846), U.S.E.P.A,, 1982, Methods 8240 {volatile
organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 9010
(cyanide), and the 7200 series (metals analysis). Phenol analysis was in accordance
with Method 420.2, Methods for Chemical Analysis of Water & Wastes, U.S.E.P.A.,

March, 1979.
Inorganics
A B C D
Total Sclids, % 86.6 89.6 88.1 87.4
parts per million {(mg/kg), dry basis
Antimony L/3. L/3. /3. L/3.
Arsenic 5.0 5.5 4.5 4.5
Beryllium 0.4 0.4 0.4 0.4
Cadmium 0.5 1.4 0.5 L/0.5
Chromnium 27. 200. 20. 37.
Corper 26, 28. i3, 15.
lead 1400. 840, 48. 160.
Mercury 0.5 1.0 0.3 0.6
Nickel 22. 21. 11, is.
Selenium L/G.5 L/0.3 L/0.5 L/C.5
Silver L/0.1 1.2 0.2 0.1
Thallium L/5. L/5. L/5. L/5,
Zinc 130. 440. 91. 120.
Total Cyanide 0.6 3.6 1.9 9.8
~ Total Phenol L/0.5 0.6 L/0.5 L/0.5
- m\,l This repar 15 SuDITRSd Jor the sxCIISNS USE Of e Deradn, par ar R SN0 4 o Mcdresssd, SubEGuUeT wle ol U fEMS of I COMDRTY OF &MY
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Total Solids, %

E

F

FAGE NO. 3

cABORATORY NO. 95178

Blank

90.1

85.9

parts per million {ma/kg), drv basis

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper

Lead
Mercury
Nickel
Seleniun
Silver
Thallium
Zinc

Total Cyanide
Total Phenol

Trus rapon & & tor the use of thie e, B

L/3.
4.0
0.4

L/0.5

22.
13.
60.
0.2
12,

L/0.3

L/0.1

L/S,

70.
3.6
L/0.5

m#g)

ht

2

ot the dus periormance of T andioe

{

Wi, OF DOV

L/3.
7.8
G.3
3.5

200.

100.

1400.
6.7
47.

L/G.5
0.2

L/3.

640,
4.5
g.9

L/3.
L/0.5
L/0.1
L/0.5
L/1.
L/1.

L/10.

L/0.1
L/2.
/0.5
L/0.1
L/5.
2.
1.0
L/0.5

1) whom o 18 adoreased. SuDEsguent use of tha name of this Comoany Of &ny
wmmﬂaﬂmmmmmwmuwmum—dmmnmwmm Thes COMBANY ACCHOM NG FeRpONRDHRy SxCept
iymis I Qoot] Taeh ) MCCOMINNG 10 N Nies Of the a0 ANa Of SOoeNCE.



Laucks

940 South Harnev 3t. Seattle. Washington 98108 (206)76? 5060

Certificate

Chernistry Microboiogy and Technical Services

2

Hart Crowser

Volatile Organics (by GC/MS)

Chloromethane
Bromomethane

Vinyl Chleride
Chlorcetrhane
Methylene Chloride
Acrolein

*Acatone
Acrylonitrile
*Carbon Disulfide
1,1l-Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chlcoroform
*2-Butanone
1,2-Dichlorcethane
1,1, 1-Trichlorcethane
*Winyl Acetate
Bramodichloramethane
Carbon Tetrachloride
1,2-Dichlorcpropane
Trichlorcethylene
Benzene
Chlorcdibromomethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
Bromoform
*4{-Methyl-2-pentanone
*J-Hexanone

% This repoe s s e e

2]
-

PAGE NO.

parts per billion fug/kg), drvy basis
A B C D

L/5. L/5. L/5. L/S.
L/5. L/5. L/5. L/5.
L/S. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
60, 40, trace 51.
L/25. L/25, L/25. L/25.
L/5. L/5. trace 40.
L/25. L/25. L/25. L/25.
L/S. L/5. L/s. L/5.
L/S. L/5. L/5. L./S.
L/5. L/5. L/5. L/S.
L/5. L/5. L/5. L/5.
trace trace L/5. trace
L/5. L/5. L/S. L/5.
L/5. L/5. L/S. L/%.
L/5. L/5. L/S. L/5.
L/5. L/S. L/5. L/S.
L/5. L/5. L/5. L/S.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/S.
L/S. trace L/S. L/5.
L/S. L/5. L/5. L/5.
L/S. L/5. L/5. L/S.
L/S. L/5. L/S5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5, L/5. L/5. L./5.
L/5. L/5. L/5. L/5.

|.§ %%‘ frbar of i3 Lt in CONMECHON with The SIverteng of Ssae Of ANy DIOCUCT OF HFOCIRE will De Qranted Only ON CONTECL Thik
o 107 Ihe Gus PEMKNIIIBNCS Of INSHECTION SNCVOr Analyvil M GOOd TR ANl ACOORING 1O The rules Of The TRGS 8 of SSeNRce.
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1,1,2,2~Tetrachloroethane
Tetrachlorcethylene
Toluene

Chlecrcbenzene
trans-1,3-Dichloropropens
Ethylbenzene
cis-1,3-Dichloropropene
Styrene

o-Xylene

Chloromethane
Bromomethane
Vinyl Chleoride
Chlorcethane
Methylene Chloride
Acrolein

*Acetone
Acrylonitrile
*Carbon Disulfide
1,l-Dichloroethylene
1,1-Dichlorcethane

trans-1,2-Dichloroethylens

Chloroform
*2-Butanone
1,2-Dichloroethane
1,1, 1-Trichloroethane

This repon 18 for the

®

PAGE NO. 5

LasoRaTcAY NO. 95178

parts per billion {(ug/kg), dry hasis
A B C D
L/5. L/S. L/5. L/S.
trace trace L/5. L/5.
L/S. L/S. L/S. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/S.
L/Ss. L/5. L/5. L/5.
L/5. L/5. L/S. L/5.
L/S. L/5. L/5. L/S.

parts per billion {ug/kg), drv basis

E F
L/5. L/5.
L/5. L/5.
L/5. L/5.
L/5. L/5.

53. 330.

L/25. L/25.
44, 92.
L/25. L/25.
L/5. L/5.
L/S. L/S.
L/5. L/S.
L/5, L/5.
L/5. trace
L/S. L/5.
L/S. L/5.
L/S. trace

use of the
mmunwmmmmmamuwmwmwmmmw Thig
for e due performance of INBOACTION AN/ AnRlyie ¥ QOGO Tl And BOCONN T the fuies Of the trace At Of SOeNCY.

W, OF GO

Lab
Blank

L/5.
L/5.
L/3.
L/3.
L/5.
L/25.
trace
L/25,
L/S.
L/3.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
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*Vinyl Acetate
Bromdichloromaethane
Carbon Tetrachloride
1,2~Dichloropropane
Trichlorcethvlene
Benzene
Chlorodibromomethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
Bromoform
*4-Methyl-Z-pentancne
*2-Hexancne
1,1,2,2-Tetrachlorcethane
Tetrachlorcethylene
Toluene

Chlorchenzene
trans~1,3-Dichloropropene
Ethylbenzene
cis~1,3-Dichloropropene
Styrene

o-Xylene

This repon o for the exch, use of the

PAGE NG. &

LascRatoRY no. 95178

parts per billion {(ug/kg), drv basis
Lab

B F Blank
L/S. L/5. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/3. 39. L/5.
L/S. L/3. L/5.
L/S. L/5. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/S. L/5. L/5.
L/5. L/5. L/5.
L/S. 870. L/5.
L/5. trace L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. 110. L/5.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. 320. L/S.

pary , OF OO
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Extractables (by GC/MS)

PAGE NQO. 7

LABORATORY NQ. 9 S 1‘7 8

tof the dus pertor of aoio v Qoo faft and ACCOMBOG 1O the rules Of the ITROe and of SCeNCE.

parts per billion (ug/kg}, drv basis
A B C D
N-nitrosodimethyliamine L/50. L/500. L/50. L/500.
Bis(Z-~chlorcethyl)ether L/50. L/500. L/50. L/500.
2-Chlorophenol L/B0. L/500. L/50. L/500.
Phanol L/50. L/500. L/50. L/500.
1, 3~Dichlorchenzene L/50. L/500. L/50. L/300.
1.4~Dichlorcbenzene L/50. L/500. L/S0. L/500.
1,2~Dichlorchenzene L/50. L/500. L/5C. L,/830.
Bis{Z-chloroisopropyl)ether L/50. L/500. L/50. L/500.
Hexachloroethane L/50. L/500. L/50. L/500.
N-nitroso~di-n-propylamine L/50. L/500. L/50, L/500.
Nitrobenzene L/30. L/500. L/50. L/500.
Isophcorone L/50. L/560. L/50. L/500.
2-Nitrophenol L/50. L/500. L/50. L/500.
2,4-Dimethylphenol L/50. L/500. L/50. L/500.
Bis({Z2-chlorcethoxy methane L/50. L/500. L/50. L/500.
2,4-Dichlorophencl L/50. L/500. L/30. L/500.
1,2,4~Trichlorobenzene L/50. L/500. L/50. L/500.
Naphthalene L/50. L/500. L/50. L/500.
Hexachlorcobutadiene L/50. L/500. L/50. L/500.
4-~-Chloro-m-cresol L/50, L/S00. L/50. L/500.
Hexachlorocyclopentadiene L/50. L/500. L/30. L/500.
2,4,6~Trichlorophenol L/50. L/500. L/80. L/500.
~Chloronaphthalene L/50, L/500. L/50. L/500.
Acenaphthyvlene L/50. L/500, L/50. L/500.
Dimethyiphthalate L/50. L/500. L/50. L/500.
2,6-Dinitrotoluene L/5G. L/300, L/50. L/500.
Acenaphthene L/50. L/500. L/S0. L/300.
2,4-Dinitrophencl L/50. L/500. L/50. L/500.
Z2,4~Dinitrotoluene L/50. L/500. L/50. L/300.
4-Nitrophenol L/50. L/500. L/506. L/500.
Fluorene L/50. L/500. L/50, L/500.
4-Chlorophenyl phenyl ether L/50. L/5006. L/50. L/500.
Diethylphthalate L/%0. L/500. L/50, L/500.
4,6~Dinitro~o-~cresol L/50. L/500. L/50. L/500.
ST marmo of us Al s coraechon wh 0w aoverting b5 B 2 W e @ pecses v e QA s o S THD SIS Mecue T Svbpoy Broe
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PAGE NO. 8
Hart Crowser LABORATORY NO. §5178

parts per billion (ug/kg), dry basis

A B C D
1,2-Diphenyihvdrazine L/50. L/506. L/50. L/500,
4~Bromophenyl phenyl ether L/50. L/500C. L/50. L/S500.
Hexachlorcbenzene L/50. L/500. L/50. L/300.
Pentachlorophenol 70. 480. L/50. L/500.
Phenanthrene 86. 64G. L/s0. L/500.
Anthracene L/50. L/500. L/30. L/5006.
Dibutylphthalate 57. 680, L/50. L/300.
Fluoranthene 72. 840. L/50. L/500.
Pyrene L/50, 510. L/30. L/500.
Benzidine L/50. L/500. L/50. L/500.
Butyl benzyl phthalate L/50. L/500. L/50. L/500.
Benzo({a)anthracene L/50. L/500. L/50. L/500.
Chrysene L/50. L/500. L/50. L./500.
3,3'-Dichlorobenzidine L/50. L/500. L/50. L/500.
Bis(2-ethylhexyl)phthalate 5800. 6900. 320. 1./500.
N-nitroscdiphenylamine L/50. L/500. L/50, L/500.
Di-n~octyl phthalate L/50. L/500, L/50. L/500.
Benzo(b)fluoranthene L/50. L/500. L/5Q. L/500,
Benzo(k)flucranthene L/50. L/500. L/50. L/500,
Benzo(a)pyrene L/50. L/500. L/50. L/500.
Indenc(l,2,3-cd)pyrene L/%0. L/500. L/50. L/500,
Dibenzo{ah)anthracene L/50. L/500. L/50. L/S00.
Benzo{ghi)perylene L/50. L/500. L/50. L/500.
*Aniline L/50, L/500. L/50. L/500.
*Benzoic Acid L/50. L/500. L/50. L/500.
*Benzyl Alcohol L/50. L/500. L/50. L/500.
*4-Chloroaniline L/50. L/560. L/50. L/500.
*Dibenzofuran L/350, L/500. L/50. L/500,
*2-Methylnaphthalene L/50. L/500. L/50. L/300.
*2-Methylphenol L/30. L/500. L/50. L/500.
*4-Methylphenol L/S0. L/500, L/30. L/500.
*2-Nitrcaniline L/50. L/500. L/50. L/300.
*3-Nitrcaniline L/50. L/500. L/50. L/300.
*4-Nitrcaniline L/50. L/500. L/50, L/500.
*2,4,5~Trichlorophenol L/50. L/500. L/50. L/500.

This repor 15 for the ube Of the person, Dat oF COrpe 5 whorm 1t s addressad. Subseguent use of ive name of this COMDANY OF ATy
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b
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Parts per tillion (ug/kg), drv basis

Lab

E F Blank
Ne-nizrosodimethylamine L/100. L/300, L/50.
Bis(2~chlorcethyl jether L7100, L7500, L/50,
2-Chlerephenol L/100. L/500, L/50.
rhenol L/100. L/500. L/50.
1,3-Dichlorocbenzene L/100. L/500. L/50.
1,4-Dichlorcbenzene L/100. L/500, L/50.
L,2-Dichlorcbenzene L/I00. 660. L/50,
Bis(2-chloroisopropyl}ethar L/100. /500, L/50.
Hexachloroethane L/100. L/500. L/50.
N-nitroso-di-n-propylamine L/100. L/500. L/30.
Nitrobenzense L/100, L/300. L/50,.
Isophorone L/100. L/500. L/56.
2-Nitrophenol L/100, L/500. L/50.
2,4-Dimethyvlphenol L/100. L/500. L/50,
Bis(2-chioroethoxy)methane L/100, ./500, L/30.
2,4~Dichlorophenol L/100. L/500. L/50.
1,2,4~Trichlorcbenzene L/100. L/500. L/50.
Naphthalene L/100, L/500. L/50.
Hexachlorobutadiene L/100. L/500. L/50.
4-Chloro~m-cresol L/100. L/500. L/50.
Hexachlorocyclopentadiene L/100. L/500. L/50.
2,4,6~Trichlorophencl L/100. L/500. L/50.
Z-Chloronaphthalene L./100. L/500. L/30,
Acenaphthylene L/100. L/500. L/50.
Dimethylphthalate L/100. L/500, L/%0,
2,6-Dinirrotoluene L/1G0. L./500. L/50.
Acenaphthene 1./100. L/500, L/30.
2,4-Dinitrophenol L/100. L/300. L7530,
2,4-Dinitrotoluene L/100. L/500. L/50,
4-Nitrophenol L/100. L/S00. L/50.
Fluorene L/100. L/500. L/50.
4-Chlorophenyl phenvl ether L/1C0, L/500. L/50,
Diethylphthalate L/100. L/500. L/50.
4,6-Dinitro-o~cresol L/100. L/500. L/50G,

i gy momoo:oi:z:suﬂmcmmncsmmenﬁcmmﬂdw%a&mﬂmwmmmmmﬂrm.msswmounommhtyﬂum
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1,2-Diphenylhydrazine
4-Bramophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene

Pyrene

Benzidine

Butyl benzyl phthalate
Benzo(a)anthracene
Chrysene
3,3'~Dichlerobenzidine
Bis(2-ethylhexyl)phthalate
N-nitrosodiphenylamine
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1l,2,3-cd )pyrene
Dibenzo{ahlanthracene
Benzo({ghi)perylene
*Aniline

*Benzoic Acid

*Benzyl Alcohol
*4-Chlorocaniline
*Dibenzofuran
*2-Methylnaphthalene
*2-Methylphenol
*4-Methvlphenol
*2-Nitroaniline
*3-Nitroaniline
*4-Nitroaniline
*2,4,5-Trichlorophenol

aate

3

L4

PAGE NG

CABORATORY NO. 95178

parts per billion (ug/kg), drv basis
Lab

E F Blank
L/100. L/500, L/30.
L/100. L/500. L/50.
L/160. L/500, L/50.
L/100. 810. L/50.
L/100. 660. L/50.
L/100, L/5006, L/50.
L/100. 600. L/50.
L/100, L/500. L/5C.
L/100. 500. L/50.
L/1G0. L/500. L/50.

180. L/500, L/50.
L/106. L/500. L/30.
L/3100. L/500. L/50.
L/100. L/500. L/50,

360, 4800, L/50.
L/100. L/500. L/50.
L/100. L/500, L/80.
L/100. L/500. L/50.
L/100. L/500. L/50.
L/100. L/500, L/50.
L/100. L/300. L/50.
L/100, L/500. L/50,
L/100, L/500, L/50.
L/100. L/500. L/50.
L/100, L/500. L/50.
L/10C. L/500C. L/50,
L/100. L7500, L/50.
L/160. L/500. L/50.
L/100. 1260, L/50.
L7100, L/500. L/50.
L/7100. L/500. L./50.
L/100C, L/500. L/50.
L/1GO. L/500. L/50.
L/100. L/500,. L/50.
L/100. L/S00. L/50.

10
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Pegticides (bv GC/ECDH)

parts per billion (ug/kg), drv basis

A B C D
alpha~BHC L/1. L/5. L/%. L/5.
beta~BHC L/1. L/5. L/L. L/5.
delta-BHEC L/1. L/5. L/1. L/S.
gamma-BHC {lindane) L/1. L/5. L/1. L/5.
heptachlor L/1. L/5S. L/1. L/5.
aldrin L/1. /5. L/L. L/5.
heptacnior epoxide L/1. L/5. L/1. L/5.
dieldrin L/1. L/S. L/%. 29.3
4,4'-DDE L/1. 46.0 L/1. L/5.
4,4'-DDD L/2. 110. L/2, 219,
endosulfan sulfate L/Z. L/10. L/2. L/10.
4,4'-DDr L/2. L/10. L/2. 246,
chlordane L/2. L/10. L/2. L/10,
alpha endosulfan L/2. L/10. L/2. L/10.
beta endosulfan L/2. L/10. L/2. L/10.
endrin 104, L/10. L/2. L/10.
endrin aldehyde L/2. L/10. L/2. L/10.
toxaphene L/50. L/250, L/50. L/250.
PCB 1016 L/20. L/100. L/20, L/100.
PCB 1221 L/20. L/100. L/20. L/100.
PCB 1232 L/20. L/100. L/20, L/100.
PCB 1242 L/20, L/100. L/20. L/1060.
PCB 1248 L/20. L7100, L/20. L/100.
PCR 1254 L/20, L/100. L/20. L/100.
PCRB 1260 L/20. L/100,. 398. 435,
Methoxychlor L/2. L/10. L/2. L/10,
Endrin Ketone L/2. L/1C, L/2. L/16.
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alpha~BHC
beta-BHC
delta~BHC
garma~-BHC { lindane)
heptrachlor

aldrin

heptachlor epoxide
dieldrin

4,4'-DDE

4.,4'-DDD
encdosulfan sulfate
4.,4°-DpT
chlcrdane

alpha endosulfan
beta endosulfan
endrin

endrin aldehyle
toxaphene

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCE 1248

PCB 1254

PCB 1260
Methoxychlor
Endrin Ketone
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parts per billion {ug/kg), drv basis

Lab

E F Blank
L/1. L/L1. L/1.
L/l. L/1. L/1.
L/L. L/1. L/1.
L/1. L/1. L/Ll.
L/1. L/1. L/%.
L/1. L/1. L/%.
L/1. L/L. L/L.
15.8 L/L. L/1.
L/1. 427. L/L.
19.2 L/2. L/2.
L/2. L/2. L/2.
199. 684. L/2.
L/2. L/2. L/2.
L/2. L/2. L/2.
L/2. L/2. L/2.
/2. L/2. L/2.
L/2. L/2. L/2.
L/50. L/50. L/30.
L/20. L/20. L/20.
L/20. L/20. L/20.
L/20. L/20. L/20.
L/20. L/20. L/20.
L/20, L/20. L/20.
L/20. L/20. L/20.
L/20. L/20, L/20.
L/2. L/2. L/2.
L/2. L/2. L/2.
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Rey

L/ indicates "less than"

* indicates additional compounds from the EPA's Hazardous Substances List.
trace indicates an unguantifiable amount between 5-25 parts per billion.

Respectfully submitted,

Laucks Testing Laboratories, Inc.
\

7
b e

/3. M. Owens
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PAGE NO.
Hart Crowser LABOHATORY NO
APPENDIX A
Spike Quality Control Report
ug/kg
Sample Spike Samp & Spike % Control
Sample # Analvte Found Level Found Recovery Limit
E {MS) Gamma DHC 0 32. 18.87 59.0 43-~127
Heptachior 0. 32. 21.07 65.8 35-130
Aldrin 0. 32. 24.07 75.2 34-132
Dieldrin 40.95 80. 104.59 79.6 31-134
Endrin 0. 80. 74.98 93.7 42139
b7 282.5 30. 256.9 g.* 23-134
E (MSD) Garma  DHC 0. 32. 27.1 84.7 43127
Heptachlor 0. 32, 26.668 83.3 35-130
Aldrin 0. 32. 28.98 890.6 34-132
Dieldrin 15.82 80. 96.1 i00. 31-134
Endrin 0. 80. 78.08 97.6 42-139
poT 199, 80. 1860, 0.* 23-134

14

95178

* Matrix interference: quantitation hampered by the significantly higher level

of DDT found in the sample than the level of the spike.
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Hart Crowser LABORATORY NO. 895178
APPENDIX B
Matrix Spike/Matrix Spike Duplicate Report
Inorganics/Metals Analyses
parts per million (mg/kag), dry mg/kg
Spike  Sample MS % MSD %
Sample  Analyte  Added  Result Result Rec  Result Rec RPD
A Cyanide 4.1 0.6 1.6 73. 3.6 73, 0.
F Phenol 2.2 0.9 2.6 7. 2.6 77. 0.
E Beryilium 2.8 0.4 2.5 84, 2.5 84. 0.
E Cadmium 2.5 L/0.5 2.6 104. 2.8 112, -7.4
E Chromium 25, 22. 42. 80, 42. 80. 0.
E Copper 30. 13. 59. 92. 60. 94 -2.2
E Lead 50. 60. 102. 84. 1313, 106, -23.
E Nickal 25. 2. 32. 80. 33, 84. -4.9
E Zinc 100. 70. 166. 36. 175. 105, -9.0
E Mercury 0.5 0.2 0.7 100, 0.7 1G0. 0.
D Selenium 2.5 L/0.5 3.2 120. 3.5 132. ~10.
D Arsenic 25, 4.5 27.6 92. 29.7 01, -9,
E Antimony  10. L/3. 2.9 29. 2.9 29, 0.
MS = Matrix Spike Rec = Recovery
MSD = Matrix Spike Duplicate RPD = Relative Percent Difference

Pyt Sy ﬁmmum«!&mﬂun&mmdmp«mmwmmwmnummﬁm &muuuallhcnmdmmormv
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APPENDIX C

Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the analysis
of volatile and organic compounds. The surrcgates are added to every sample prior
extraction and analysis to monitor for matrix effects, purging efficiency, and
sarmple processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

Spike Spike 3 Control
Sarmple No. Surrogate Compound Level Found Recovery Limit

parts per billion (ug/kg)

Blank d4-1,2-Dichloroethane 50. 46.2 92.4 50-160
d8-Toluene 50. 45.8 91.6 50-160
p-Bromoflucrchenzene 50. 46.3 82.6 50160

A d4-1,2-Dichloroethane 69.6 62.9 90.4 50-160
d8-Toluene 69.6 67.1 96.4 50~-160
p~Bramoflucrcbenzene 69.6 60.8 87.4 50~3160

B d4~} 2-Dichloroethans 68.3 63.9 93,6 50-160
d8~Toluene 68.3 68.2 99.9 50-160
p~Bromof lucrobenzene 68.3 65.2 95.5 50-160

C d4-1,2-Dichlorocethane 67.8 63.5 93.7 50-160
d8-Toluene 67.8 67.9 100. 50-160
p-Bromofluorcbenzene 67.8 66,0 897.3 50-160

D d4-1,2-Dichlorcethane 67.6 67.6 100. 50-160
d8~Toluene 67.6 687.5 99.9 50-160
p~Bromofluorchenzene 67.9 35.0 87.3 56-160

Thies report 1 suDerwttad 1or the sxciushe use ©f the DENsan. pATTMIMMGD. Of XNDOMEDON 16 whom it 13 kicresbed. wmlﬁtmﬂmo“ﬂmwﬂm‘f
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Hart Crowser LABORATORY NO. 85178

Spike Spike % Control

Sample No. Surrcgate Compound Level Found Recovervy Limit

parts per billion (ug/kg)

E d4~1,2-Dichloroethane 66.8 67.4 101, 50-160
d8-Tcluene 66.8 68.4 102. 50-160
p~Bromoflucrobenzena 66.8 58.0 86.8 50-160

F d4-1,2-Dichlicroethane 179, 165. 92.3 50-160
d8~Toluene 179. 174. 97.2 50-160
p-Branofluorcbhenzens 179, 168, 93.9 50-160

C MS dé-1,2-Dichloroethane 74.2 72.0 97.0 50-160
d8-Toluene 74.2 71.0 85.7 30-160
p-Bromofluorcbenzene 74.2 65.5 88.3 50~160

C MSD d4-1,2-Dichloroethane 72.9 69.5 95.3 50-160
d8-Toluene 72.9 69.6 95.5 501560
p-Bromoflucrcbenzene 72.9 67.1 92.0 50-160

A 2-Flucrophencl 100. 70.1 70.1 25-121
dS~Phenol 100. 77.2 77.2 24-113
2-Bromophenol 100. 84.9 84.9 38997
d5~Nitrobenzene 50. 34.2 68.4 23~-120
2-Fluorobiphenyl 5C. 40.9 81.8 30-~113
dl0-Azobenzene 50¢. 36.2 72.4 —
2,4 ,6~Tribromophenol  100. 92.2 g2.2 19-122
dl4-Terphenyl 50. 39.8 79.6 18-137

B 2~Fluorcphencl 100. 84.4 84 .4 25-121
d5-Phenocl 100. 87.8 87.8 24-113
2-Bromophenol 100. 93.9 33.9 59-97
dS5~-Nitrobenzene 50, 36.0 72.0 23-120
Z2-Fluorobiphenyl 50. 42.8 85.6 30-115
dl0-Azobenzene 50. 34.7 69.4 -
2,4 ,6-Tribromophencol 100, 85.3 85.3 19-122
dl4-Terphenyl 50. 23.7 47 .4 18-137

This raport 0 e ure ol ihe T wehOem i 8 SCKITeaed. Smmwofmnmo!mnworw
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Spike Spike % Control
Sample No. Surrccate Comound Level Found Recovery Limit
parts per billion (ug/kaq)
C 2-Fluorophencl 100. 82.3 82.3 25-121
d5~-Phenol loo. g1.9 81,9 24-113
2-Bromophenol 100, 89.7 89.7 59-97
d5~Nitrobenzene 50. 36.4 72.8 23-120
2-Flucrobiphenyl 50. 37.4 74.8 36~115
dl0-Azobenzene 50. 30.9 61.8 e
2,4,6-Tribromophencl  100. 86.3 86.3 19-122
é14-Terphenyl 50. 22.6 45.2 18-137
D 2-Flucrophenol 100. 88.2 88.2 25-121
d5~Phenol 100. 88.9 88.9 24-113
2-Bramcphenol 100. 94.0 94.0 59-97
d5-Nitrcbhenzene 50. 36.9 73.8 23-120
2-Fluorobiphenyl 50. 45.4 90.8 30-118
dl0-Azchenzene 50. 33.4 66.8 —
2,4,6-Tribromophenol  100. 98.5 98.5 19-122
dl4-Terphenyl 50. 25.7 51.4 18-137
E 2~Fluorophenol 100. 68.0 68.0 25-121
d5-Phenol 100. 73.0 73.0 24-113
2-Bromophenol 160. 81.86 81.6 59-97
d5-Nitrobenzene 50. 34.4 8.8 23-120
2-Flucrobiphenyl 50. 38.9 77.8 30-115
dl0-Azobenzene 50. 32.3 64 .5 e
2,4,6~Tribramophenol 100, 95.1 95.1 19-122
dl4-Terphenyl 50. 25.3 50.6 18-137
EMS 2-Fluorophenol 100, 66.8 66.8 25-121
d5~Phenol 100. 73.3 732.3 24-113
2-Bromophenol 100, 78.6 78.6 59-97
d5-Nitrobenzene 50. 35.0 7G.0 23-120
2~Flucrobiphenyl 50. 40 .6 81.2 30-1135
d10-Azobenzene 50. 30.1 60.2 ———
2,4,6~-Tribromophencl  100. 86.7 86.7 19-122
dl4-Terphenyl 50. 24 .4 48.8 18-137

.‘; = % mmﬂmmmoxmuummm.m.awmmahm,Swuue!mnmmmnwwmy
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Spike Spike % Control

Sarple No. Surrcagate Compound Leve], Found Recovervy Limit

parts per billion (ug/kqg)

E MSD 2-Fluorophencl 1006. 63.5 63.5 25-121
d5-Fhencl 100. 71.0 71.0 24-113
2-Bromophenol 100. 74 .4 74.4 59-~67
dS5-Nitrobenzene 50. 31.8 63.6 23-120
2-Fluorobiphenyl 50. 36.8 73.6 30-115
d1l0~Azobenzene 50. 29.0 58.0 e
2,4,6-Tribromophencl  100. 92.1 92.1 19-3122
dl4-Terphenyl 5L, 23.3 47.6 18-137

F 2-Fluorophenol 100. 53.4 53.4 25-121
d5~Phencl 100, 54.1 54.1 24-113
2=-Bromophenocl 100. 63.3 63.3 39-97
d5-Nitrobenzene 50. 26.2 52.4 23-120
Z-Flucrobiphenyl 50. 36.1 72.2 30-115
dl10-Azobenzene 50. 24.4 48.8 e
2,4, 6-Tribromophencl  100. 79.4 79.4 19-122
dl4-Terphenvl 50. 27.6 55.2 18-137

Blank 2-Fluorophenol 100. 67.2 67.2 25-121
d5-Phenol 100. 62.5 62.5 24-133
2=Bromophenol 100. 63.8 63.8 59-97
d5-Nitrobenzene 50. 33.3 66.6 23-120
2-Flucrobiphenyl 50. 37.4 74.8 30-113
dl0~aAzobenzene 50. 30.4 80.8 ——
2,4,6~Tribromophencl  100. 52.2 52.2 19-122
dl4-Terphenvl 50. 23.3 46.6 18-137
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Spike Spike % Control
Sample No. Surrogate Commound Level Found Recoverv Limit

parts per billion {ug/kg)

A dibutylchlorendate 40, 47.98 119, 20-~150
B dibutylchlorendate 40, 41.87 105. 20-150
C dibutylchlorendate 40. 61.19 153. 20-150%*
D dibutylchlorendate 40, 33.88 84.7 20-150
E dibutyichlorendate 40. 70.862 177. 20--150
F dibutylchlorendate 40, 0. 0. 20-150%*
Blank dibutyichlorendate 40, 92.95 23z, 20~150
E MS dibutylchlorendate 40. . 30.26 75.7 20-150
E MSD dibutylchlorendate 40, 40.17 100. 20~150
A Iscdrin 20. . 41.05 205. 43-118%
B Izodrin 20. 17.72 88.6 43-118#
C Isodrin 20. 28.73 144. 43-118#
D Isodrin 20. 16.61 83.1 43-118#
E Isodrin 20. 30.71 154. 43~118%
F Iscdrin 20. 22.5 113, 43-118#
Blank Isodrin 20. 36.41 182. 43-~118%
E MS Isodrin 20. 13.07 65.4 43-118#%
E MSD Iscdrin 20. 13.33 66.8 43-1184
* Matrix interference
** Sample was not reanalyzed - Isxdrin recovery is adequate.
# water control limits - none established for sediment matrix.
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APPENDIX D

Matrix Spike/Duplicate Spike Quality Control

Organics

Reported below are the results of additional

of organic coamounds.

PAGE NC.

21

LABORATORY NO.

95178

(L compounds utilized in the analysis
Compounds of interest are spiked into two additional sampie

aliquots prior to extraction and/or analysis to monitor for matrix effects, saplie
processing errors, and to calculate percent recoveries of campunds of interest
and relativc errcr in the analysis. The control limits represent the 95% confi-
dence interval established in the laboratory through repetitive analysis of these

sample types.
Sample C

Compound

1,1-Dichlorcethene
Trichlorcethene
Chilorchenzens
Toluene

Benzene

i

ug/kg ug/kg
Conc Conc Conc % Conc % RPD REC
Spike Samm MS REC MSD REC RPD  Limit Limit
0.250 0 G.268 107. 0.261 104. 2.8 22 59-172
0.250 0. 0.236 94.4 0.241 96.4 -2.1 24 62-137
0.250 C 0.215 86.0 0.225 90.0 -4.5 21 60133
0.250 0.003 06.206 8l.4 0.211 83.4 -2.4 21 59~139
0.250 0. 0.233 93.2 0.235 %4.0 ~0.9 21 h6-142
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Sample E
ug/kg

Conc Conc Conc % RED REC
Compound Spike  Sanp MS REC MSD REC Limit  Limirx
1,2,4~Trichlorcbenzene 100. 0. 70.7 70.7 64.8 64.8 23 38-107
Acenaphthene 100. 0. 80.1 80.1 72.5 72.5 19 31-137
2,4-Dinitrotcluene 106. 0. 87.8 87.8 72.6 72.6
Pyrane 100. 0. 41.9 41.9 44.4 44 .4 36 i5-142
N-Nitrosodipropylamine 100. 0. 70.4 70.4 67.2 67.9 38 41-126
1l,4-Dichlorcbenzene 100. 0. 66.6 66.1 65.1 635.1 27 28-104
Pentachlorophenol 200. 0. 122. 61, 126. 63. 47 17-109
Phencl 200. O. 124, 62. 125. 63. 35 26-90
2-Chlorophenol 200. 0. 138. 69, 135. 68, 50  25-102
P~Chloro-m—-cresol 200. 0. 176. 88. 168, 84. 33 26-103
4-Nitrophenol 200. 0. 182, 96. 152. 76. 50 11-114
Key
Conc = Concentration = Matrix Spike Duplicate
Samp = Sample = Racovery
MS = Matrix Spike = Relative Percent Difference
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CLENT Hart (rowser LaBORATORY N0 96635
1910 Fairview Ave. E.
Seattle, WA 98102 sare June 23, 1986
ATTN:  Philliip Spadaro
Job #1659
REPORT ONSOTL
" BAMPLE

IDENTIFICATION Submitted 5/6/86 and identified as shown:

I) B-1 SpT-1
Tests pereormzn 2)  B—l 8PT~2
AND RESULTE: 3) B~1 SPT-3
4) BE~1 SPT-4
5) B-1 3PI-5
&) B-1 SPT-6
7) B-1 SPT-7
8) B~1 5PT-8
9) B~l SPT-9
10y B-2 SPT-1
11y B~2 SPT-2
12} B~2 SPT-3
13 B~2 SPT-4
14y B-2 $PT-5
15} B-2 SPT-6
i6)y B-2 SpT-7
i7) B~2 5PT-8
18) B-2 5PT-9
19y B-3 SPTI-1 5/6 1l1:15
20) B-3 SPT-2 5/6 11:35
21) B-3 S5PT-3 5/6 11:45
22) B-3 SPT-4 5/6 11:50
23) B-3 5PT-5 5/6 noon
24y B-3 SPT-6 5/6 12:05
25y B~3 SPT-7 5/6 12:15
26) B-=3 SPT-8 5/5 12:10
27y B-3 SPT~9 5/6 12:20

Samples were composited according to the following scheme:

Lomposite A: samples i-4
Composite B: Samples 10-12

At your request, the remaining samples were held without analysis in the laboratory.

This repoct i subneited fof the sxclusive use of the persan, DERSTSHID. OF COTHAMRLON W whom 4 1S addressed. Subseduent ute of the nams of this company ©f any
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Samples were analyzed for priority pollutants in accordance with Test Methods
for Evaluating Solid Waste, (SW-~846), U.S.E.P.A., 1982, Metheds 8240 (volatile

organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB' s}, 9010

(eyanide), 6010 and the 7000 series (metals analvsis).

Phenol analvsis was in

accordance with Method 420.2, Methods for Chemical Analysis of Water & Wastes,

U.S.E.P.A,, March,

Inorganics

Total Solids, %

Antimony
Arsenic
Beryvilium
Cadmium
Chromium
Copper

Lead
Mercury
Nicke:?
Selenium
Silver
Thallium
Zinc

Total Cyanide
Tutal Phenol

A

B

81.4

parts per million {mg/kg), drv basis

86.8

Lab

BElank

L/0.5
0.9

1./0.5

290.
8.3
1.6

L/3.
L/0.3
L/0.1
/0.5
L/1.
L/1.
L/10.
L/0.1
L/2.
L/0.5
0.3
L/0.5
2.
L/0.5
L/0.5
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~  tor the due pedormance of inSpeCIon aNC/or analysss in QOOd fath &nd Bcconding 10 s tdes of the trade and of science.

sequent use of the name of this company or any

Pts NG reap ity sxospt
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Hart Crowser LasoraToRyY No. 26635

Volatile Organics {by GC/MS)

parts per billion (ua/kg), drv basis

Lab

A 3 Blank
Chloromethane L/5. L/S. L/5.
Bromome thane L/5. L/5. L/5.
Vinyl Chloride L/5. L/5. L/5.
Chloroethane L/5. L/5. L/5.
Methylene Chloride 130. 350. L/5.
Acrolein 1./25. L/25. /25,
*Acetone 410. 1700, trace
Acrylonitrile L/25. L/25. L/25.
*Carbon Disulfide L/5. L/5. L/5.
1,i-Dichleoroethyiene L/5. L/5. L/5.
1,1-Dichloroethane L/5. L/5. L/5.
trans~1,2-Dichlorcethvlene L/5. trace L/5.
Chloraform L/5. L/5. L/5.
*2-Butanone L/5. L/5. L/5.
1,2-Dichloroethane L/5. /5. L/5.
1,1,1~Trichloreethane trace trace 1./5.
%Vinyl Acetate L/5, L/5. L/5.
Bromodichloromethane L/5. L/5. L/5.
Carbon Tetrachloride L/5. L/5. L/5.
1,2~Dichloroprapane L/5. L/5. L/5.
Trichloroethylene L/5. trace L/5.

3 iy THiS Feport 1s submitted for the exciusve use of the person, PANNArsivg. Of COMPOFRTION (C whorn i 1% addressed. Subsequent use of tha nams of Bus campany of any

2, member of 05 S1aH N CONRBCHIGN with the AGvErlamg of sae of any Prodett or process wl be granted only on conract. Thig company accepts no responmbeity sxcept
Y for the due pertormance of MLpection andfor Enalyst in gooO laith snd accomiing o the faes of tha trade and of scisnce.
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Benzene
Chlorodibromomethane
1,1,2-Trichloroethane
Z-Chicroethyl vinyl ether
Bromoform
*4-Methyl-2-pentanone
*2-Hexanone
1,1,2,2-Tetrachicroethane
Tetrachlorcethviene
Toluene

Chlorobenzene
trans-1,3-Dichloropropene
Ethvlbenzene

cis~1! ,3~Dichloropropene
*Styrene

*Total Xylenes

Chemistry Microbiology and Techrnucal Services

parts per hillion (ug/kg), drv basis

L/S.
L/5.

L/5.
1./5.

P %,

L/5.
L/5.
L/5.
L/5.
trace
L/5.
L/5.
L/5.
trace
L/5.
L/5.
28.

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
130.

35.
L/5.
L/5.
150,
L/5.
L/5.
360.

Lab

Blank

1./5.
L/5.
L/5.
L/5.
L/S.
L/5.
L/5.
L/5.
L/5.
L/S.
L/5.
L/5.
L/5.
L/5,
L/5.
L/3.

PAGE NO 4

LABORATORY NO.9R 635

Nov  This repoft 3 sulmened 107 the exclusve use of the person, parnersiug, of QYporation 10 whom it 1% addressed. Subsequent use af the Aams of this COMDany o any

3o ) ¢ member of i stalt i connecton with e sdvartiting o saie of ANy Proguct o process will be granted only on conract This comaany accapts no raspanminbly sxcep

s27n o he Que perlorimance of INSDECHION INA/OT Analyais 1 good TBith KNd ACCORING 10 the rules ¢f the Ltace ANG of sGience.
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Extractables (by GL/MS)

Parts per billion {ug/ke), dry basis

Lab

A B Blank
N~nitrascdimethylamine L/50. L/50. L/50.
Bis(2-chloroethyi)ether L/50. L/50. L/50,
2—Chlorophenoi L/50. L/30. 1./50.
Phencl L/58. 320, L/50.
1,3-Dichlorobenzene L/50. L/50. L/50.
L,4-Dichlorobenzene L/50. L/50, L/50.
1,2-Dichlorsbenzene L/50. 1./50, L/50.
Bis(2~chloroisopropyl)ether L/50. L/50. L/50.
dexachlorocethane L/50. L/50. L/50.
N—nitrosowdi—n—prapylamine L/50. L/50. L/50.
Nitrobenzene L/50. L/50, L/50.
Isophoreone L/50. L/50. L/50,
2-¥itrophenol L/50. L/50. L/50.
2,4-Dimethylphenol L/50. 930, L/50.
Bis(2-ch1oroethoxy}methane L/50. L/50. L/50.
2,4~Dichloropheno] L/50. L/50. L/50.
1,2,4-Trichlorobenzene L/50. L/50. L/50.
Naphthalene 1900, 1900. L/50.
Hexachlorobutadiene L/50. L/50. L/50.
4~Chloro~m-cresol L/50. L/50. L/50.
Hexachlorocyclopentadiene L/50. L/50. L/50.
2,&,6~Trich10rophenol L/50. L/50. L/50.
2¢-Chloronaphthalene L/50. L/50. L/50.
Acenaphthylane L/50. L/50. L/50.
Dimethviphthalate L/50. L/50. L/50.
2,6-Dinitrotoluene L/50. L/50. L/50.
Acenaphthene 680, 330. L/50.
2,4-Dinitrophenoi L/50. L/50. L/50.
2.4-Dinitroroluena L/50, L/50¢, L/50.
4=Nitrophenol L/50. L/50, L/50.
Fluvrene 430, 340. L/50.
4~Chlorophenyl phenvl ether L/50. L/50. L/50.
Niethviphthalate L/50, L/50. L/50.

. ,b-Dinitre-o-cresol L/50. L/50. L/50.

wd,  This regort s subrmatted 100 the sxciusive use of the person, PANNANID. o corparshon 1o Whom it i3 addsreased, Subsequent use of the name of this commr_ry o any
;3,’ memoer of Ay 13l in connecton with the Rdvertming or aale of ANy product o proceas wet be granted onhly on conrract. This LOMPAny ACCEBIs no Tesponsbility except
Y5 for the dus pertarmance of mapection Wdior analysis i gooy tarth and RECORBAG 5 the Ndes of the trads &nd of scance.
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parts per billion {ug/kz), drv basis

i1,2-Diphenvihvdrazine
4-Bromophenyl phenvl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
luoranthene
Pyrene
Benzidine
Butyl benzyv! phthalate
Benzo(a)anthracene
Chrvsene
3,3'"-Dichlorobenzidine
Bis{2~ethvlhexyl)phthalate
N-pnitroscdiphenviamine
Di-n-cctvl phthalate
Benzo(b)fluoranthene
Benzo{(k)fluoranthene
Benzo(a)pvyrene
Indene(l,2,3-cd)pyrene
Dibenzo{ah)anthracene
Benzo{ghi }pervlene
*Aniline
*Benzoic Acid
*Benzvl Alcohol
*L4-Chloroaniline
*Dibenzofuran
*2-Methylnaphthalene
*2-Methyliphenal
*4-Methviphenol
*2-Nitroaniline
*3-Nitroanil.ne
*4-Nitroaniline
*2,4,5~Trichlocophenol

A B
L/50. L./50C.
1./50. L/50.
L/50. L/50.
L/50. L/50.
330. 350.
250. 1300.
L/50. 530.
759, 390.
470. 370.
L/50. L/50.
L/50. L/50.
L/50. L/50.
1./50. L/50.
L/50. L/50.
2630. 1800.
L/50. 1./50.
380. 130,
L/50. L/50.
L/50. L/50.
L/50. L/50.
L/50. L/50.
L/50. 1./50.
L/50. L/30.
L/50. L/50.
L/50. L/50.
L/50. L/50.
L/50. L/50.
420, 160.
770, 1500,
L/50. L/50.
510, 530,
L/50. L/50,
L/50. L/50.
L/50. 1./50.
1L.750. L/50.

Lab
Blank

L/50.
L/50.
L/50.
L/50.
L/50.
1/50.
L/50.
L./30.
1./50.
L/50.
L/50.
1./50.
L/50.
L/50.

63.
L/30.
L/50.
L/ 50.
L/50.
L/50.
L/50.
L/50.
L/50.
L/50.
L/50.
L750.
L/ 50.
L/50.
L/50.
L/50.
L/50.
1./50.
1750,
L/50.
L/50.

This repen is submmtted for the sxciusve use of the person, partnerShip, Of COMPOTALION to whom & & acdressed. Subsequent yse of the name of thes company of any

” member of its Stalf 11 CONNECHION with he advermmng O 5ai8 of any produst o procwss will be granted oniy on contact. This company SCCHNS (o responsiiiny sxcept

L tor the gue pariorrmance of inspection and/or analysia In good faith and according to the rules of the trade and of stencse
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Hart Crowser LABCRATORY NGO (635

Pesticides (by GC/ECD)

parts per billion (ug/kg), drv basis

Lab

A i) Blank

alpha-BHC L/10. L./10. L/10.
beta-BHC L/10. L/10. L/10.
delta-BHC L/10, 1/10. L/10.
gamma-BHC (lindane) L/10. 1./10. L/10.
heptachlor L/10. L/10. 1/10.
aldrin L/10. L/10. L/10.
heptachlor -poxide L/10. L/10. L/10.
dieldrin L/10. 1./10. L/10.
4,4'-DDE L/10. L/10. L/10.
4,4'-DDD L/10. L/10. L/10.
endosuifan sulfate L/i0. L/10. L/10.
4,4'-DDT L./10. L/10. L/10.
chlordane L/10. L/10. L/10C.
alpha endosuifan L/10. L/10. L/10.
beta endosulfan L/10. L/10. L/10.
endrin L/1¢. L/1C. L/10.
endrin aldehyde L/10. 1./10. L/10.
toxaphene L/1000. L/1000. 1/1000.
PCB 1016 L/200. L/200. 1./200.
PCB 1221 L/200. L/200. L/200.
PCB 1232 L/200. L/200. 1./200.
PCR 1242 L7200, L/200. L/200.
PCB 1218 1800. 1700. 1./200.
PCB 1254 L/2G0. L/200. L/200.
PCE 1260 950. 1200. 1./200.
Methoxvychlor L/20. L/20. L/20.
Endrin Ketone L/10. L/1C. L/10.

Thia report i submitted for the sxciusive use of the person, pannershyp, o GRPOANON 18 WhoM it is adtressad. Subsequent use of the name of this company of any
i, Eernbar of its S1aM IR Connection with the Mdvettisiy o sale ol sy product o process wik be granted oniy on conwact. This company accepts no responsbility except
7. for the dua pericrmance of inspection aAQ/or Enalyass n goog faith ang BCCORENG 10 the fules of the Trade snd of science.
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Hart Crowser LABORATORY NO. 96535

Kevy

PR

L/ indicates "less than'"
* indicates additionsl compounds from the EPA's Hazardous Substances List.
trace indicates an unquantifiable amount between 5-25 parts per billien.

Respectfully submitted,

Laucks Testing Laboratories, Inc.
/‘7! ™ \
A (/—l i

M. Owens

JMO:vep

This repoet 13 subnutied for the exciusnve use 0f the DErson. HAMNArSD, Of COTPGRANGA 10 Whom 1 i3 addressed Subsequand usa of the namae of this company of any
;  TRAITHer D! 1S Al i CONNBCTION wib the advertising or sale of any product or process will be granted only on contact. This LAY 3 il e Dty except
for tha due performance Of NSPECHON MHGF ANBlyEs in QOO fath BN ACCORLNG 10 the rulas of the trade and of sdence.




Laucks

- lesting Laboratories, Inc. Certificate

w40 South Harney St Seattle Washington 98108 {206)767-3060

Chermistry Microbickogy: and Technical Services

PAGE NO 9

Hart Crowser LABORATORY NG gg e 95

APPENDIX

Surrogate Recovery Quality Contrel Report

Listed below are surrogate (chemicallv similar) compounds utilized in the analvsis
of volatile and organic compounds. The surrogates are added to everyv sample prior
to extraction and analysis to moritor for matrix effects, purging efficiencv, and
sampie processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample tvrpes,

Spike Spike pA Control
Sample No. Surrogate Compound Level Found Recovery Limit

parts per billion (un/kg)

Blank d4~1,2-Dichloroethane 50.0 46.4 92.8 50-160
d8-~Toluene 50.0 48.8 47.6 50-160
p-Bromofluorobenzene 50.0 51.9 104, 30-160

A d4~1,2-Dichleroethane 172. 152, 88.4 50-160
d8-Toluene 172, i75. 102. 50~160
p-Bromofluorcbenzene 172. 177. 103. 50~-160

B d4~1,2-Dichlorocethane 271. 248. 91.5 50-160
d8-Toluene 271. 267, 98.5 50-160
p-Bromofluorobenzene 271, 305. i13. 50-160

Blank Z=Fluorophenol 3333. 2840. 85.2 25-121
d¢5-Phenol 3333. 2930. 87.9 24-113
2-Bromophenol 3333. 2706. 31.2 5997
d5-Nitrobenzene 1667. 1299, 77.9 23-120
2-Fluoroubiphenyi 1667, 1319, 79.1 30-115
dl0-Azobenzene 1667. 1325, 79.5 -
Z,4,6~Tribromophenol 3333. 3540. 106.2 19-122
dl4~Terphenyl 1667. 1434, 86.0 18-137

‘ Thus repart 15 submined for the exciusae use of the person, pannership, Of COTPOIAnCN 13 whoM it 3 addressed. Subsequent use of the nama of this comparny or any
;' magmbar of Hs start in connection with the adverlisang Of sai of any Pridiuct or process wi be granted onty on contract. Thid company aCCEpts NO responmbsiity except
Y2 tor the due partormancs of INSPACHICN aNC/OM Enalys:s I QOO taith and acComing o the ruies of the rade and of science.

3
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&

Spike Spike 4 Control
Sample No. Surrogate Compound Level Found Recoverv Limit

parts per billien (ur/kg)

A 2=Flucrophenol 3376. 3341. 86.2 25-121
d3-Phenol 3876. 3752. 96.8 24-113
2-Bromophenol 2876, 3659. 4.4 59-97
d5~-Nitrobenzene 1938. 1454, 75.0 23-120
2-Fluorobiphenyl 1928. 1826. 94.2 30-115
dl0-Azcbenzene 1938. 1820. 93.9 ———
2.4 ,6-Tribromophenol 3876. 3328. 85.8 19-122
dl4-Terphenyl 1938. 1558. 80.4 18~137
B 2-Fluorcphenol 3876. 3178. 82.0 25-121
d5~Phencl 3876, 3686, 85.1 24-113
2=-Bromophenol 3876. 3527. 891.0 5997
d5~Nitrobenzene 1938. 1461, 75.4 23-120
2-Fluorabiphenyl 1938. 1731. 89.3 30-115
d10~Azobenzene 1938. 1791, 92.4 —_——
2,4,6-Tribromophenocl 3876. 3624. 93.5 19-122
dl4-Terphenyl 1938, 1587. 81.9 18-137
Blank Isodrin 38.8 29.2 75.2 43-118%*
A Isodrin 38.8 23.0 59.4 43~118%
B Isodrin 38.8 33.5 86.3 43-118%
Blank dibutylchlorendate 77.5 58.3 75.2 20-150
A dibutylchlorendate 77.5 34.9 45.0 20-150
3 dibutvlchlorendate 77.5 54,2 9.9 20~150

* water matrix control limits only

i, This raport 1 submstied for the exciusee use of the Person. pannershifl, Of COMOTALON (¢ wham i s addressed. Subsaquent use af the name of the company of any
2 member of iy staff in connecion with Me advartising OF sale of any product or proceass wil be granted oniy on conTact This company accepis no responsnidny except
for the dua performance of INSpection aNG/Or anaiysia 01 QOO fasth And ACCorhAg o the ruies of the trade and of saence.
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CUENT Hart Crowser LABORATORY NO. 9R 759
i910 Fairview Ave. E.
Seattle, WA 98102 PATE  June 19, 1986
ATTN: Phillip Spadaro
Job #1659
REPORT ON WATER
SAMPLE

DENTIFICATION Submitted 5/14/86 and identified as shown:

1) 8-1 B-1 12:15
TESTS PERFORMED 2} S~1 B2 11:40
AND RESULTS: 3)  S=1 B=3 1:45

Samples were analyzed for priority pollutants in accordance with Test Methods

for Evaluating Solid Waste, (SW-846), U.S.E.P.A., 1982, Methods 8240 {volatile
organies), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 8010
{cyanide), and the 7000 series (metals analysis). Phenol analysis was in accerdance
with Method 420.2, Methods for Chemical Analysis of Water & Wastes, U.S8.E.P.A.,
March, 1979.

Samples analyzed for dissolved metals were filtered in the fieild,

use of the person, prey i3, OF COrpOrat mmnam.mxmmmnmmmwmgwm
,mmo!lnypmduuaprmwugmodw;vmmm.mnmmmymmwmmwinyozw
fyas in Qoo faith and acconting 10 the rules of the Fade and of science.
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Inorganics

Dissaolved
Dissolved
Dissolved
Dissoclved
Dissolved
Dissolved
Dissolved
Dissolived
Pissolved
Dissolved
Dissolved
Dissolved
Dissolved

Antimony
Arsenic
Beryilium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Total Cvanide
Total Phenol

parts per billion (ug/L)

Lab

1 2 3 Blank
L/5. 15. L/S. L/5.
L/5. 17. L/5. L/5.
L/1. L/1. L/1. L/1.
6, 2. 2, L/1.
3. 7. 14, i.
6. 6. 5, L/1.
L/10. 27. L/10. L/10.
L/1. L/1, L/1. L/1.
26. 22. 9, L/2.

L/0.5 L/0.5 L/0.5 L/0.53
4, 3. 10 L/1.
L/5. L/s. L/5. L/5.
110, 19. 10, 8.
18, 70. L/5. L/5.
L/5. 180. 9. L/5.

PAGE NO. 2

LABORATORY NG 9§ 759

This report o submitied fof the exciusve use of the parson, partnership, of COMPOEION 10 whien o 18 sddrassed. Subsequent use of the nama of this company or any
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Volatile Organies (by G6C/MS)

parts per billion (ug/L)

Lab
13 2 3 Blank

Chloromethane L/1. L/1. L/1. L/t.
Bromomethane L/1. L/1. L/1. L/1.
Vinyl Chloride L/t. 310. L/L. L/1.
Chlorcethane L/L. L/1. L/1. L/1.

Methylene Chloride tracel 11. 3. trace]
Acrolein L/5. L/5. L./5. L/5.

*Acetone 16. 56. 21. tracel
Acrylonitrile L/5. L/5. L/5. L/5.
*Carbon Disulfide L/1. L/1. L/1. L/1.
1,1-Dichlorcethylene L/1L. L/1. L/t. L/1.
1,1-Dichloroethane L/1. tracel L/L. L/1.
trans~-1,2-Dichloroethylene L/, 190, L/1. L/1.
Chloroform L/1. L/1. L/1. L/1.
*2-Butanone L/1. L/1. L/1. L/1.
1,2~Dichlorocethane L/1. L/1. L/1. L/1.
1,1,1~Trichloroethane L/t. L/1. L/1. L/1.
*Vinyl Acetate L/1. L/1. L/1. L/1.
Bromodichloromethane L/1. L/1. L/1. L/t.

wh. Thes report o submitied for the exclusive use of the Derson, Darnershifs, Of COIPOrRLON 10 Whom A 18 addressad. Sm“quer_\l use of the name of this COMpany of any
1. member of d3 stalf i connecuon with the achaariising o saia of any procuct oF proCess wiil e granted only on mntgz, This tompany accepis no responmsbitity sxcept
3y F2 tor the due pertormance of nsp andior analyss in gOod taith and #ccarding to the ruies of the irade and of scence.
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parts per billion (ug/L)

Lab

1 2 3 Blank
Carbon Tetrachloride L/1. L/1. L/1. L/1.
1,2~-Dichloropropane /1. L/1. L/1. L/1.
Trichloroethylene L/1. tracel L/L. L/1.
Benzene L/1. 17. L/1. L/1.
Chlorodibromomethane L/1. L/1. L/1. L/1.
1,1,2-Trichloroethane L/1. L/1. L/1. L/1.
2-Chlorocethyl vinyl ether L/1. L/1. L/Ll. L/1.
Bromoform L/1. L/1. L/1. /1.
*4-Methyl-2-pentanone L/1. I1. L/1, L/1.
*2-Hexanone L/1. L/1. L/1. L/1.
I,1,2,2-Tetrachloroethane L/1. L/1. L/1. L/1.
Tetrachloroethylene L/1. L/1. L/1. L/1.
Toluene L/1. 270. L/1. L/1.
Chlorobenzene L/1. L/1. L/1. L/1.
trans-1,3-Dichloropropene L/1. L/1. L/1. L/1.
Ethylbenzene L/1. 460. L/1. L/1.
cis~1,3-Dichloropropene L/1. L/1. L/1. L/1.
*Styrene L/1. L/1. L/1. L/1.
*Total ¥vlenes tracel 150. L/1. L/1.

Note on Volatile Organic Analvsis

Methylene chloride and acetone are common solvents in everydav use at the
laboratory. Presence of these compounds in the samples may be the result
of unavoidable laboratory contamination. Other detectable organics would
be expected to have been native to the samples.

'!,1' membut of 15 staf in connection with e Rdverusing of sale of ANy pIOduCt or process witl be grantad only on contract. This company accepis no responmbiity sxcept
analysis in good 1aah and acconing to the rules of the trade ang of scisnce.
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Extractables (bv GC/MS)

parts per billion (us/L)

Lab

1 2 3 Blank
N-nitresodimethylamine L/L. L/1. L/1. L/1.
Bis(2-chloroethyl)ether L/1. L/1. L/1. L/t.
2-Chlorephenol L/1. L/1, L/L. L/1.
Phenol L/1. 18. L/1. L/1.
1,3-Dichlorcbenzene L/1. L/1. L/!. L/1.
l,4~Dichlorobenzene L/1. L/1. L/1. L/1.
1,2~Dichlorobenzene L/1. L/1. L/1. L/1.
Bis(2-chloroisopropyl)ether L/1. L/1. L/1. L/1.
Hexachloroethane L/1. L/1. L/1. L/1.
N-nitroso~di-n-propylamine L/1. L/1. /1. L/1.
Nitrobenzene L/1. L/1. L/1. L/1.
Isophorone L/1. L/1. L/1. L/1.
2-Nitrophencl. L/, L/1. L/1. L/1.
2,4-Dimethylphenol L/1. 320. 28. L/1.
Bis(2-chloroethoxy)methane L/1. L/1. L/1. L/1.
2,4~Dichlorophenol L/t. L/1. L/1. L/1.
1,2,4~Trichlorcbenzene L/1. L/1. L/1. L/1.
Naphthalene tracel 18, 120. L/1.
Hexachlorobutadiene L/1. L/1. L/1. L/1.
4-Chloro-m~cresol L/1. 130. L/1. L/L.
Hexachlorocyclopentadiene L/1. L/1. L/1. L/1.
2,4,6-Trichliorophenol L/1. L/L. L/t. L/1.
2-Chloronaphthalene L/1. L/1. L/1. L/1.
Acenaphthylene L/1. L/1. L/1. L/1.
Dimethylphthalate L/1. L/L. L/1. L/1.
2,6-Dinitrotoluene L/1. L/1. L/1. L/L.
Acenaphthene L/1. L/1. 10. L/1.
2,4-Dinitrophenol L/1. L/1. L/L. L/t.
2,4=Dinitrotoluene L/1. L/1. L/L. /1.
4~Nitrophenol L/1. L/t. L/1. L/1.
Fluorene L/1. L/1. L/1. L/1.
4-Chlorophenyl phenyl ether L/1. L/1. L/1. L/1.
Diethylphthalate L/1. L/L. L/1. L/1.
4 6—Dinitr0mc-cresol L/1. L/1. L/1. L/1.

m
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parts per billion {ueg/L)
Lab
1 2 3 Blank
},2-Diphenylhydrazine L/1. L/1. L/1. L/1.
4-Bromophenyl phenyl ether L/1. L/1. L/1. L/1.
Hexachlorobenzene L/1. L/1. L/1. L/1.
Pentachlorophenol L/Y. L/1. L/1. L/1.
Phenanthrene L/1. L/1. L/1. L/L.
Anthracene L/1. L/1. L/1. L/1.
Dibutylphthalate L/1. L/1. L/1. L/1.
Fluoranthene L/1. L/L. L/1. L/1.
Pyrene L/1. L/1. L/1. L/1.
Benzidine L/1. L/1. L/1. L/1.
Butyl benzyl phthalate L/1. L/1. L/1. L/1.
Benzo{alanthracene Lf1. L/1. L/1. L/1.
Chrysene L/1. L/1. L/1. L/,
3,3'-Dichlorobenzidine L/1. L/1. L/1. L/1.
Bis(2-ethylhexyl)phthalate trace? tracel tracel2 L/1.
N-nitrosodiphenylamine L/1. L/1. L/1. L/1.
Di-n-octyl phthalate L/1. L/1. L/1. L/1.
Benzo{b)fluoranthene L/1. L/1. L/1. L/1.
Benzo{k)fluoranthene L/1. L/1. L/1. L/1.
Benzo(a)pyrene L/1. L/1. L/1. L/1.
Indeno(1,2,3-cd)pyrene L/1. L/1. L/1. L/1.
Dibenzo(zh)anthracene L/1. L/1. /1. L/L.
Benzo{ghi)perylene L/1. L/1. L/L. L/1.
*Aniline L/1. L/1. L/1. L/1.
*Benzoic Acid L/1. L/l. L/t. L/1.
*Benzyl Alcohol L/1. L/1. L/1. L/1.
*4~Chloroaniline L/1. L/1. /1. L/L.
*Dibenzofuran L/1. L/1. L/1. L/1.
*2-Methylnaphthalene L/1. L/1. 10. L/1.
*2-Methvlphenol L/1. 26, L/1. L/1.
*4-Methylphenol L/1. 70, L/1. L/1.
*2-Nitroaniline L/1. L/1. L/1. L/1.
*3-Nitroaniline L/1. L/1. L/1. L/1.
*4~Nitroaniline L/1. L/1. L/1. L/1.
o *2.4 5-Trichlorophenol L/1. L/1. L/1. L/1.
/‘f@g Thus report is o for the excl use of the DErson. DArNIFSRD, OF SOMMOMANGD t0 WhGm §f i3 adtiresssd. Smswlmmmmmm-muwnywmy
\ member of ns st in withi the ad g Or sals of any product O process will be granted onty on conzact. This COMPAnyY SCCAPY NG Tesponmbilty except
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Pesticides (by GC/ECD)

alpha-BHC

beta~BHC

delta-~BHC
gamma-BHC (lindane)
heptachlor

aldrin

heptachlor epoxide
dieldrin

4 ,4'-DDE

4,4'-DDD
endosulfan sulfate
4 ,4'-DDT

chlordane

alpha endosulfan
beta endosulfan
endrin

endrin aldehvde
toxaphene

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260
Methoxychlor
Fndrin Ketone

parts per billion {(ug/L)

PAGE NO 7

LABORATORY NGO 9 6 759

1 2 3
L/0.2 L/0.2 L/0.2
L/0.2 L/C.2 L/0.2
L/0.2 L/0.2 1./0.2
L/0.2 L/0.2 L/0.2
L/0.2 L/0.2 L/0.2
/0.2 L/0.2 /0.2
L/0.2 L/0.2 1./0.2
L/0.2 L/0.2 L/0.2
L./G.2 L/G.2 L/0.2
L/0.4 L/0.4 L/0.4
L/0.4 L/0.4 L/0.4
L/0.4 L/G.4 L/0.4
L/0.4 L/0.4 L/0.4
L/0.4 L/0.4 L/0.4
L/0.4 L/0.4 L/G.4
L/0.4 L/0.4 L/0.4
1./0.4 L/0.4 L/0.4

L/30. L/30. L/30.
L/5. L/5. L/5.
L/5. L/5. L/5.
L/5. 1./5. L/5.
L/S. L/5. L/5.
L/5. L/5. L/5.
L/S. L/5. L/5.
L/5. 1./5. L/5.
L/1.0 L/1.0 L/1.0
L/0.4 L/0.4 L/0.4

Lab

Blank

1./0.2
L/0.2
L/0.2
1./0.2
L/0.2
L/0.2
1.70.2
L/0.2
L/0.2
L/0.4
L/0.4
L/0.4
L/0.4
1./0.4
L/0.4
L/0.4
1/0.4
L/30.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/1.0
L/0.4

5% TS report % submiTied for tha exclusivg Lse Of the DOrson, pannershup, of COMPOMton 10 whom H iz addressed. Subtequant use of the name of this compeany or any
55 member of ds staff i connechion with tha adverusing or sals of any product of process wi b granted only on contract. Thus company sccepls no respocsmbify exceps
i tA lor the due pediormance of INSPECION aNd/or anaiysis i good farh Bad accontng t© 1he rules o the trade and of scence.
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Key

L/ indicates "less than”

* indicates additicnal compounds from the EPA's Hazardous Substances List.
trace | indicates an unquantifiable amount between 1-5 parts pe billion.
trace 2 indicates an unquantifiable amount between 1-10 parts per billion.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

)
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{ j. M. Dwens
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APPENDIX

Surrogate Recovery Qualitv Control Report

Listed below are surrogate (chemically similar) compounds utilized in the analysis
of velatile and organic compounds. The surrogates are added to every sample prior
to extraction and analysis to monitor for matrix effects, purging efficiency, and
sample processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analveis of these sample types.

Spike Spike % Contrel
Sample No. Surrogate Compound Level Found Recoverv Limit

parts per billion (ug/L)

H d4-1,2-Dichloroethane 36,0 50.4 101. 77120
d8-Toluene 50.0 48.6 97.2 86-119
p—Bromoflucrchenzene 50.0 53.8 108. 85-121

2 d4-1,2-Dichlorocethane 50.0 50.3 101. 77-120
d8~Toluene 50.0 48.2 96.4 36=-119
p~Bromcfluorchenzene 50.¢ 49.5 99,0 85-121

3 d4~1,2-Dichloroethane 50.0 49,2 G8.4 77-120
d8-Toluene 50.0 49.9 99.8 86-119
p—Bromeofluorobenzene 50.0 5.8 104. 85-121

Blank d4~1,2-Dichlorcethane 50.0 45,4 9¢.8 77-120
d8~Toluene 50.0 50.3 101. B6-119
p-Bromofluorobenzene 54.0 50.5 101. 85-121

M""«.,;‘\ This repon & sutimiited for the exciusve use of e PErson. partnersiup, Of CHPOALGN 10 WO # & aggressed. Subsequent use of the name of this company af any
s o BT embar of #s Slaf i CORRGCNON with e adverusIng of sale of Any product or process wil ba granied only on tanact. This company AcCents no responaibrliy sxcept

ad "
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Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit
parts per billion (ug/L)
Blank 2-Fluorophenol 200. 164.2 82.1 21-100
d5-Phenol 200. 127.2 63.6 10~94
Z-Bromophenoil 200, 222, I11. 6294
d5-Ritrobenzene 100. 89.5 89.5 35-114
Z~Fluorcbiphenyl 100. 36.1 96.1 43-116
dl0-Azobenzene 100. 86.% 86.9 ——
2,4 ,6«Tribromophenol 200. 228. 114, 10-123
dl4~Terphenyl 100. 99.1 99.1 33-14]1
H 2-Fluorophensl 200. 126.0 63.0 21-100
d5~Phenol 200. 128.6 64.3 10-94
2-Bromophenol 200, 175.0 87.5 52-96
d5-Nitrobenzene 160. 74.1 74.1 35-114
2-Fluorobiphenyl 0. 90.0 50.0 43-116
di10-Azobenzene 100. 105. 105. —
2,4,6-Tribromophenocl 200. 246. 123. 10-123
dl4-Terphenvl 100, 67.6 67.6 33-141
2 2-Fluorophenol 200, 143.6 71.8 21-100
d5-Phenol 200. 142.4 71.2 10~94
2-Bromophenol 200. 204, 102. 6296
d5-Nitrobenzene 160. 84.5 B4.5 35-~114
2-Flucrobiphenyl 100. i00. 100. 43-1146
d10-Azobenzene 100. 98.5 98.5 —-—
2,4 ,6~Tribromophenol 200. i81. 90.5 10-123
dl4-Terphenvl 106. 45.1 45.1 33-141

member of 15 stalf i connecnon with the adverusing of sale of any product o process wiil s granted only on contraci. This cOmMpany accepis no responsibesty axcept

o= "aﬁ This repront 13 subminad 107 the exclusve use of 1he Derson. Parnessig, of COPOTANIGR (G whom it i Addressed. Subsequent use of the nams of this company o any
g WL
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Spike Spike A Control
Sample No. Surrogate Compound Level Found Recovervy Limit
parts per billion (ug/L)
3 2-Fiuorophensi 200. 102.4 51.2 21-100
d5-Phenol 200, 85.0 42.5 10-94
Z-Bromophenol 200. 144, 4 72.2 62-95
d5-Nitrobenzene 100, 75.5 75.5 35~114
2~Fluorobiphenyl 100. 79.1 79.1 43-116
élO-Azobenzene 100. 73.9 73.9 ———
2,4,6-Tribromophensal 200. 136.4 68.2 10-123
dl4-Terphenyl 100, 39.6 39.6 33-141
Blank Isodrin 2.5 2.1 84.4 43-118
3 Isodrin 2.5 Kk k ok 43-118
2 Isodrin 2.5 1.4 55.4 43-118
2 Isodrin 2.5 .28 56.8 43-118
Riank Dibutyvichlorendate 5.0 3.5 69.5 24-150
1 Dibutylchlorendate 5.0 1.2 24.6 24150
2 Dibutvlchlorendate 5.0 0.5 10.4%% 24-150
3 Dibutylchlorendate 1.G 0.508 50.8 24-150

* TIsodrin peak obscured

** Sample was re-analyzed due to low surrogate recovery. The second set

of surrogate recoveries are reported here and are similar to the first set.
This leads us to conclude the poor recoverv is due to a matrix effect problem.







