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Appendix A
SITE CHRONOLOGY

1969

June 1 Town of Onalaska licensed by the Wisconsin Department of Natural

Resources (DNR) to operate an 11-acre landfill (License No. 507), previously
used as a gravel pit.

1970

July 7 Daily landfill operation reports through the end of July identify Outers
Laboratories as depositiny paper, wood, oil, and some drums at the site.
Operation reports also : ‘entify disposal of refuse from private citizens and trash
and rubbish collection sc:vices.

1971

January 22 The DNR receives complaint concerning open burning of Outers
Laboratories industrial wastes.

January 26 The DNR prohibits all open burning at Onalaska landfill; records
indicate Outers Laboratories submitted solvent waste for incineration at the
Onalaska site.

February 22 The DNR, in a letter to Outers Laboratories, suggests Outers’
liquid waste be deposited in a designated area, covered immediately and
compacted. Outers also suggested a lockable gate be installed at the site
entrance.

August 31 The DNR claims operation of site is not in conformance with the
Wisconsin Solid Waste Disposal Standards. All open burning was prohibited
except clean wood, which could be burned in an area with restricted access.
Mezallic cleaner was to be dumped in a separate area and covered immediately.

May 2§ Ordinance adopted by Town Board states landfill is to be used freely

by town residents, and with written permit by nonresidents, commercial garbage
and trash haulers.

1972

August 22 The DNR inspects site for locational conformance and determines if
the site meets the locational requirements of the Wisconsin Standards.



1973

March 19 The DNR indicates that the Town of Onalaska had difficulty
covering waste because a school and an industry (unnamed) dumped waste daily.
The DNR reminded town of waste burning restrictions.

1974

October 15 Relicensing and Inspection Report names City of Onalaska, Town
of Medary, and Town of Campbell as also using site.

Solvent reportedly dumped in a separate area at rate of approximately
500 gallons/2 weeks.

A DNR inspector observes leachate, deposition of unauthorized wastes
(unspecified), open burning (unspecified), and monitoring wells in use.

1975

July 23 The DNR asks Town of Onalaska to identify the “acid and industrial
chemicals” listed on license application as accepted by township from local
industry for immediate burial.

July 26 Township reports the material is naphtha, a “standard solvent” used as
a cleaning fluid, and says the site receives approximately 2,500 gallons/month.
The DNR later determines material was from Outers Laboratories.

August 14 The DNR recommends Outers Laboratories find alternative methods
to dispose of naphtha waste.

September 12 Outers Laboratories submits waste review form to the DNR
claiming 90 percent of waste was generated by a metal cleaning process that
contained naphtha and toluene and remaining 10 percent from paint and spray
gun cleaning and machine shop cleaning fluids.

1976

April 16 Outers Laboratories informs the DNR that disposal of liquid waste at
Onalaska Landfill has ceased.

June 17 The DNR cites need for a site engineering study because the presence
of highly permeable sand and gravel soils on site and evidence of periodic high
groundwater occurrences suggest waste material deposited in landfill might
generate leachate that will affect groundwater quality.
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1977

July 21 Town of Onalaska reports to the DNR that Bill’s Pumping Service is
dumping rinsing material from a can manufacturing company in La Crosse at a
rate of approximately 600 gallons a week.

1978

February 9 The DNR issues an order to the township to submit a report of in-
field site conditions. The DNR finds Onalaska Landfill is not in compliance
with Wisconsin solid waste codes. Violations are cited because site is operating
without surface water drain control; site is located in area of permeable soils;
site is operated without proper engineering plans and specifications.

April 17 In-field conditions report by Warzyn is submitted to the DNR.
Conclusions recommend phased abandonment of the site because of
downgradient groundwater contamination.

May 21 DNR inspection says township no longer receives canning wastes.

June 1 Meeting is held with the DNR and Warzyn to discuss in-field conditions
report for Onalaska Landfill; concludes that monitoring well water levels should
be determined monthly for 1 year and water quality analyses should be
monitored quarterly.

Organic odor detected in soil samples from monitoring levels B-4 and B-3A.
The DNR agrees to phased abandonment proposal.

June 27 The DNR'’s Standard Hydrogeologic Review identifies St. Francis
Hospital, Continental Can of La Crosse, Metallics, and Outers Laboratories as
commercial refuse site generators. Continental Can is listed as major source of
nonresidential refuse at the site.

Hydrogeologic review also indicates an average of 1 foot between the
groundwater and refuse pile. Reported seasonal fluctuations in water levels
causes waste to be in contact with groundwater for extended periods of time.

October 19 Warzyn submits Plan of Operation and Phased Abandonment Plan.
Suggested the site continue to operate until grades are reached where surface
water drainage is acceptably achieved. Abandonment proposed in three phases:
November 1, 1978; October 1, 1979; and May 30, 1980, followed by a 2-foot cap
and 6 inches of topsoil.

1979

May 1 Warzyn reports two sources of final cover material for landfill that meet
DNR standards.



Warzyn water quality report concludes Onalaska Landfill is affecting
groundwater quality as indicated by observed levels of chloride, total hardness,
and conductivity.

May 4 The DNR issues plan approval and orders landfill closure by
September 30. 1979.

October 1 Landfill license application lists Modern Clean-Up as a major waste
hauler for Onalaska township. Mid-State Exterminators reportedly used to
control landfill pests. Open burning occurs once every 2 months.

1980

May 30 The DNR modifies order to close landfill. Changes closure date to
September 30, 1980.

December 11 A DNR memorandum reports copper wire was salvaged from

transformers on the landfill site and identified Trempealeau Electric as a
possible source.

1981

October 19 The DNR classifies Onalaska landfill as an open dump because of
improper closure.

1982

January 20 The DNR informs Miller of plans to construct a replacement well.
July 15 Miller’s attorney investigates Miller well water quality.

July 22 Final cap placed over the landfill. Cap seeding delayed until
September 1, 1982.

September 7 The DNR samples monitoring wells and private wells for
compliance with drinking water standards and for organic contamination.

November § The DNR recommends that well Nos. 4 and 2 and Miller’s well be
abandoned and replaced with new wells. Suggests increased monitoring and
sampling for barium, manganese, and organic compounds.

November 12 Miller receives $25,000 in damages from lawsuit against Outer
Laboratories.
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1983

January 14 Medary Well Drilling begins drilling a new, deeper well for Cecil
Miller.

January 20 The DNR says transformer oil was either dumped on the ground or
used to burn insulation off the copper wire.

May 2 An EPA Potential Hazardous Waste Site Inspection Report is submitted.

June 16 A National Priorities List Score Sheet is submitted.

1984

September Onalaska Landfill is placed on the NPL with hazard ranking of
42.97.

September 25 Tech Law, Inc., Fairfax, Virginia, submits draft report to the
EPA identifying PRPs.

1986

September 24 Consent order negotiation meeting held with Town of Onalaska.
Phased study approach to RI/FS is proposed.

1987

July 31 Town of Onalaska is named PRP by EPA.

October 9 In a Consent Order Negotiation Meeting, the Town of Onalaska
proposed $108,000 to do a preliminary investigation at the site. The town would
not sign an open ended consent order without a monetary cap and asked to be
released from liability for the site if RI/FS costs exceeded $500,000. The town
proposed that the EPA fund the remainder of the study if the cost exceeds that
amount.

November 4 Deadline for consent order agreement. The EPA could not
commit to a mixed funding settlement for an RI/FS. EPA would conduct the
RI/FS.

1988

March 28 The U.S. EPA issues a procurement request order for funding an
RIFS. .

GLT913/036.50
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Appendix B
CHARACTERISTICS OF CHEMICALS
DEPOSITED ONSITE

NAPHTHA (VM & P)

Composed of 40 to 80 percent aliphatic hydrocarbons, 25 to 50 percent
naphthenic hydrocarbons, 0 to 10 percent benzene, and 0 to 20 percent other
aromatic hydrocarbons. Derived from petroleum?

Observable Characteristics:

Watery liquid
Colorless
Gasoline-like odor

Physical and Chemical Properties:

Flash point: 103°F

Boiling point (1 atm): 266-311°F

Specific gravity: 0.84

Latent heat of vaporization: 103-150 Btu/lb

Heat of combustion: 18,200 Btu/lb

Immiscible in water, components slightly soluble in water

NAPHTHA (Stoddard solvent)

Contains paraffins, naphthenes, alkylbenzenes, with a trace of benzene. Derived
from petroleum.

Observable Characteristics:

Watery liquid
Colorless
Gasoline-like odor

Physical and Chemical Properties:

Flash point: 103°F

Boiling point (1 atm): 320-390°F

Specific gravity: 0.78

Latent heat of vaporization: 103-150 Btw/lb

Heat of combustion: 18,200 Btu/lb

Immiscible in water, components slightly soluble in water
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NAPHTHA (High Flash)

A coal tar derivative consisting of a mixture of aromatic hydrocarbons,
principally toluene, xylene, cumene, and possibly benzene (depending on grade).

Observable Characteristics:

Watery liquid
Color - Crude - dark straw-colored
Refined - water-white
Hydrocarbon-like odor (like benzene, toluene, and

xylene)
Produces irritating vapor

Physical and Chemical Properties:

Flash point: 107°F

Boiling point (1 atm): 200-500°F

Specific gravity: 0.86-0.88

Latent heat of vaporization: 101 Btu/lb

Heat of combustion: 18,200 Btu/lb

Immiscible in water, components slightly soluble in water

MINERAL SPIRITS

A naphtha composed of a fraction slightly lower in boiling point than Stoddard
solvent (names are often used interchangeably). Fraction contains paraffins,
naphthenes, olefins and aromatics.

Observable Characteristics:

Watery liquid
Colorless
Gasoline-like odor

Physical and Chemical Properties:

Flash point: 105-140°F, depending on grade

Boiling point (1/atm): 310-395°F

Specific gravity: 0.78

Latent heat of vaporization: not available

Heat of combustion: not available

Immiscible in water, components slightly soluble in water

Solvosol (aka Mineral Spirits)

Ethanol (ethyl alcohol) used as a solvent for resins, oils, hydrocarbons, surface,
cleaning preparations, surface coatings, etc.
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Observable Characteristics:

Colorless, limpid, volatile liquid
Pungent taste

Ethereal, vinous odor
Physical Chemical Properties:

Flash point: 55°F
Boiling Point: 173°F
Specific gravity: 0.816
Miscible in Water

TOLUENE (Toluol)
Methylbenzene (C,Hy)
(Observable Characteristics:

Mobile liquid
Colorless
Distinct aromatic odor, milder than benzene

Physical and Chemical Properties:

Flash point: 40°F

Boiling point: 110°F

Specific gravity: 0.866

Immiscible in water, components slightly soluble in water

ASPHALTUM

A dark brown to black oily liquid or semiliquid bituminous material resulting
from the distillation of petroleum. Consists largely of asphaltic hydrocarbons
which is a mixture of paraffinic and aromatic hydrocarbons and heterocyclic
compounds containing sulfur, nitrogen, and oxygen. Aka residual oil, liquid
asphalt, black oil, petroleum tailings and residuum.

Observable Characteristic:
Oily liquid to semiliquid

Dark brown to black color
Tarry odor
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Physical and Chemical Properties:

Flash point: 300-550°F

Boiling point: not pertinent

Specific gravity: 1.11 at 50°C (liquid)

Molecular weight range--290 to 630

Immiscible in water, components slightly soluble in water

PAINT FORMULAS

Proprietary formulas. Solvent components include high-flash petroleum and
toluene. Substance is not water soluble.

SYNTHETIC LUBRICANT (PTL-1009)
Amine soap with chemical lubricity and extreme pressure additives.

Observable Characteristics:

Clear fluid
Mild odor

Physical and Chemical Properties:

Flash point: 220°F

Boiling point: 206°F

Specific gravity: 1.08

pHZ%sqln: 72

Saponification value: 24.8
Neutralization No.: 26.45 mg KOH/g
Cloud point: 60°F

Soluble in water

BARIUM

A silver white metallic element. A secondary mineral constituent in carbonate
sedimentation rocks of barite. Barium compounds used in many commercial
processes. Barium is not very mobile in soils because it forms water insoluble
salts and is unable to form soluble complexes with humic and fulvic materials.
In an aquatic environment, solubility of barium is controlled by the solubility
product of barium carbonate.

The properties of barium compounds vary with specific compounds. A few
selected compounds are shown with their physicai/chemical properties listed:
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Chemical Formuls Ba
Molecular Weight 137
Physical State Silver
White Solid
Boiling Point 163F°C
Melting Point 730°C
Density (g/cm>) 3
Vapor Pressure 1.810 x 10 mmHg
Water
Solubility (mgA) decomposes
GLT913/065.50

Barium Barium Banum Barium

Carbonate Chloride Oxide Sulfide
BaCO4 BaC1, BaO BaS
197 208 153 169
White White Coloriess In

Crystal/ Solid Crysials Aqueous

Powder Solution
N/A 156°C 2.000°C -
- 960°C 1.923°C -

443 39 572 425
N/A N/A N/A N/A

2 (20°C) 31 (0°O) 35 (20°C) decomposes

B-5

Barium
Suifate

233

Coloriess
Solid

1.580°C
4.5

N/A
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Appendix C
CAP INVESTIGATION

INTRODUCTION

The cap investigation at the Onalaska Landfill was conducted in two stages
according to the scope of Task F1, Subtask FS--Cap Investigation. The first was
conducted on April 19 and 20, 1989; the second between May 1 and 3, 1989.
The objectives of this investigation were to:

0 Determine the permeability of the existing cap soils to evaluate the
magnitude of precipitation infiltration

o Determine engineering properties of the cap soils to evaluate their
susceptibility to damage from freezing/thawing and desiccation and to
evaluate the magnitude of damage that has occurred because of
freezing and thawing, desiccation, and root damage

During the first stage of the cap investigation, 11 shallow test pits (STP-01
through STP-11) were excavated through the cap to characterize the thickness of
the cap and physical properties of the cap soil. Depths of the shallow test pits
ranged from 2.5 to 5 feet. Soil samples, consisting of Shelby tubes and bag
samples, were taken at each location for geotechnical analysis. A total of 13
Shelby tube (3-inch thin walled sampler) samples were taken in accordance with
ASTM D 1587. At least one Shelby tube was pushed at each test pit location.
At locations STP-02 and STP-06, two tubes were pushed. At least one bag
sample was takepr at each test pit location. Two bag samples were taken at
STP-01, STP-03, and STP-04.

Test pit locations are shown in Figure C-1. Test pit logs are included as
Attachment C-1. Sample intervals are shown on the test pit logs. In addition to
the shallow test pits, four deep test pits were excavated, as shown on Figure C-1,
as part of the Task FI, Subtask FI--Solvent Disposal Area Investigation. Deep
test pit wall logs were also used to aid in cap characterization; they are included
in Appendix H, Source Area and Test Pit Investigation.

The following persons were onsite specifically for the first stage of the cap
investigation:

Field Team Member Affiliation Responsibility

Chris Lawrence CH2M HILL Field Team Leader/
Test Pit Logging

Jeff Salerno Exploration Technologies, Inc. Backhoe Operator

Dave Cruise Exploration Technologies, Inc. Helper

Geotechnical laboratory testing was performed by Warzyn Engineering, Inc., of
Madison, Wisconsin.
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During the second stage of the cap investigation, double-ring infiltrometer tests
were conducted to quantify the in situ permeability of the cap. In situ densities
and moisture contents of the cap were also measured. Seven double-ring
infiltrometer tests were performed. Infiltrometer test locations are shown in
Figure C-2. Infiltrometer test locations were chosen based on information
derived from shallow test pit excavations, and are roughly adjacent to selected
test pits. Density and moisture tests were performed at ground surface on 100
foot centers across the site and at selected locations in pits 1 to 1.5 feet
underground. Density and moisture tests were performed to characterize the
uniformity of the site soils and the durability of the existing cap.

The following persons were onsite specifically for the second stage of the cap
investigation.

Field Team Member Affiliation Responsibility

Chris Lawrence : CH2M HILL Field Team Leader/
Cap Evaluation

Paul Boersma CH2M HILL Cap Evaluation

SHALLOW TEST PIT EXCAVATION, SAMPLING, AND TESTING
PURPOSE
Shallow test pits were excavated to determine the thickness and material
properties of the existing landfill cap. Material from or near the test pits was
sampled and tested to:

o} Classify the soil in accordance with the Unified Soil Classification

System

o Determine the in situ permeability and other engineering properties
of the soil

0 Characterize the moisture-density relations of the soils to provide a

baseline from which to evaluate the extent of damage from freeze
and thaw, desiccation, and root damage

0 Determine the permeability of recompacted cap soil
FIELD PROCEDURES
Test pits were excavated using a JD-310A wheel-mounted backhoe/loader. The

backhoe, operator, and helper were provided by Exploration Technologies, Inc.
(ETI), an environmental services firm based in Madison, Wisconsin.

C-2
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Test pits were approximately 3 feet long by 2 feet wide. The actual depth of
each test pit is shown on the test pit logs. Test pits were excavated in passes
approximately 12 inches deep. Test pit soil was classified by a CH2M HILL
geotechnical engineer in accordance with ASTM D 2487 during excavation. All
cover material was assumed to be uncontaminated and was stockpiled on the
ground surface adjacent to the test pit. Excavation continued through the entire
thickness of the cap. In all cases, the cap was underlain by sand. Excavation
was discontinued when sand was encountered. In two cases (STP-03 and STP-
04) refuse was encountered. Soil containing refuse was not stockpiled on the
ground surface, but was instead held in the bucket of the backhoe until the hole
was backfilled. Test pits were backfilled in the reverse order they were
excavated using the backhoe. Backfilled soil was tamped using the backhoe
bucket.

Air in the breathing zone was continuously monitored during excavation and
backfilling using an HNu photo-ionization device and an MSA explosimeter. No
readings above background were observed during excavation of any of the 11
shallow test pits. '

Shelby tubes were 30 inches long by 3 inches in diameter. Shelby tubes were
pushed from the surface to their full depth and extracted using the backhce. A
special head, provided by ETI, allowed the tube to be pulled using the teeth on
the backhoe bucket. Holes left by the Shelby tubes were backfilled using dry
concrete. After the Shelby tubes were withdrawn, the ends were packed with
damp newspaper and plastic caps were taped into place. Bag samples,
consisting of 10 to 20 pounds of soil placed in double-lined plastic bags, were
taken from material excavated from the test pits. Soil samples were transported
to the Warzyn Soils Lab in Madison by ET]. The Shelby tube samples were
transported vertically in a cushioned box.

TEST PIT EXCAVATION SUMMARY

Test pits were excavated in reverse order starting with STP-11 and ending with
STP-01. Test pits STP-11 through STP-05 were excavated on April 19, 1989,
and test pits STP-04 through STP-01 were excavated on April 20, 1989.

Test pit logs are presented in Attachment C-1. Classifications shown in the logs
have been adjusted from the field classifications based on the results of
laboratory and infiltrometer testing. Figures C-3 through C-5 show cross sections
of the cap based on the test pit logs. Cross section locations are shown on
Figure C-1. Table C-1 summarizes material types and thicknesses encountered
at each test pit.

LABORATORY TESTING SUMMARY

Soil samples taken from the cap were assumed to be uncontaminated and
nonhazardous, so precautions during testing were considered unnecessary. Soil
samples from each location were analyzed for grain size, Atterberg limits,
density, and permeability. Two moisture-density relation tests were performed
on bag samples taken from STP-04. With the exception of one flexible-wall

C3
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Table C-1

TEST PIT LOG SUMMARY
intervai
Below Ground Summary (a) USCS (a)
Location Surface (in) Soil Color Classification Classification Comments
STP-01 0 - 16 Light brown Slity sand SM
16 - 24 Gray Lean clay CL
>24 Brown Mad. to fine sand SP-SM
STP-02 0 - 30 Brown to gray Lean clay CL
>30 Brown Med. to fine sand SP-SM
STP-03 0 -8 Light brown Silty sand SM SP-SM contained
8 - 20 Gray Lean clay CL refuse including
>20 Brown Maed. to fine sand SP-SM medical waste
STP-04 0 - 18 Light brown Siity sand SM SP-SM contained
18 - 48 Gray Lean clay CL refuse
>48 Brown Med. to fine sand SP-SM
STP-05 0 - 12 Brown Silt ML
12 - 18 Gray Lean clay CL
>18 Brown Med. to tine sand SP-SM
STP-06 0 - 19 Brown Silt ML
19 - 24 Gray Lean clay CcL
> 24 Brown Maed. to fine sand SP-SM
STP-07 0 -~ 24 Brown Silt ML
> 24 Gray Fine sand SP-SM
STP-08 0 -8 Brown Silt ML
8 - 20 Gray Lean clay CL
> 20 Brown Med. to fine sand SP-SM
STP-09 0 - 12 Brown Silt ML
12 -~ 20 Gray Lean clay CcL
>20 Gray Fine sand SP-SM
STP-10 0 - Brown Sitt ML
12 ~ Gray Lean clay CL
> Gray Fine sand SP-SM
STP-11 0 - 12 Brown Siit ML
12 - 20 Gray Lean clay CcL
>20 Gray Fine sand SP-SM
DTP-01 0 - 24 Brown to gray  Silty sand SM Refuse observed
24 - 26 Gray Lean ciay CcL below 12”
> 26 Brown Med. to fine sand SP~-SM
DTP-02 0 - 12 Brown Siit ML Refuse observed
>12 Brown Med. to fine sand SP-SM below 24”
DTP-03 >0 Brownto gray  Med. to fine sand SP-SM Refuse observed
below 36”
DTP-04 >0 Brown Med. to fine sand SP-SM Retuse obszrved
below 12

(a) The classifications are based on the resuits of laboratory testing. Sampies from every test
pit were not laboratory classified, however, soils which were visual observed to be similar to
those which were laboratory tested have been given the same classification.



permeability test performed on a recompacted specimen taken from STP-04,
permeability tests were performed on undisturbed samples taken from the
Shelby tubes.

Soil plasticities of many of the samples were lower than anticipated, resulting in
deviations from the testing proposed in the original Work Plan. Rigid-wall
permeability tests were performed on samples that were not plastic enough to
be extruded and trimmed for flexible-wall permeability testing. Shrinkage limit
tests were not expected to provide any useful information and were omitted.
With the exception of the permeability tests, laboratory tests were performed in
accordance with appropriate ASTM standards. No ASTM standards are available
for the types of permeability tests performed. Permeability tests were conducted
in accordance with COE EM 1110-2-1906, Appendix V1L

Laboratory analyses were performed on Shelby tube samples taken adjacent to
shallow test pits STP-01, STP-02, STP-04, STP-06, STP-07, STP-08, STP-10, and
STP-11 and on a bag sample taken from STP-04. Samples to be analyzed were
chosen based on visual inspection of sample type and condition. Results of
laboratory testing are summarized in Table C-2. Detailed results of laboratory
analysis are presented in Attachment C-2.

INFILTRATION TESTING
PURPOSE

Infiltration testing was performed to provide information that would allow order-
of-magnitude permeability estimates to be made and to aid in characterization
and comparison of different soil types used to construct the existing cap.

FIELD PROCEDURES

Infiltrometer testing was conducted in general accordance with ASTM D 3385,
Standard Test Method for Infiltration Rate of Soils in Field Using Double-Ring
Infiltrometers. The double-ring infiltrometer method consists of driving two
open cylinders, one inside the other, into the ground, partially filling the rings
with water, and then maintaining the water at a constant level. The volume of
water added to the inner ring to maintain the water level constant is the
measure of the volume of water that infiltrates the soil. The volume infiltrated
during timed intervals is converted to an incremental infiltration velocity. The
maximum steady state infiltration velocity is equivalent to the infiltration rate.

Testing was performed using infiltrometer rings constructed from well casing, 55-
gallon drums, and/or stovepipe. Water used for infiltration testing was taken
directly from the Black River and brought to the site in 6-gallon jugs.

For tests conducted underground, a pit large enough to allow placement of the
infiltrometer rings was excavated to the interface of the first underlying soil
layer. The surface of the underlying soil layer was then leveled, and testing
proceeded as described below.
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Table C-2

RESULTS OF LABORATORY TESTING

Sample Natural Maximum (b)
interval in Laboratory Moisture Dry Type of Dry
Shelby Tube (a) Content  Density Permeability Permeability Liquid  Plastic Density
Sample (in) Description Classification (%) (pcf) {cm/sec) Test Limit Index  (pcf)
STP-01 10 - 18 Brown, silty, tine 10 SM 1.5 118.0 0.000049 Rigid-wall NP NP
med. SAND:; littie
clay, trace gravel
STP-02B 7 - 13 Brown, lgan CLAY, CL 225 102.9 0.00000032 Flexible-wall 30 9
trace sand
STP-04 12 - 17 Brown, siity, fine to SM 15.0 113.0 0.000024 Rigid-wall NP NP 120
med. SAND; little clay
STP-06A 9 - 14 Brown silt, some sand, ML 15.6 113.4 0.000002 Flexible-wall 19 1
little clay
STP-068 1 -6 Gray SILT, some sand, ML 18.6 108.6 0.0000011 Flexible-wall 21 2
little clay
STP-07 2 -6 Brown SILT, little ML 22.2 95.0 0.000062 Flexible-wall 22 2
sand and clay
STP-08 1 -7 Gray SILT, some sand, ML 19.6 106.0 0.0000046 Flexible-wall 21 1
little clay
STP-10 1 -6 Brown, fine to med. SP-SM 7.2 103.5 0.00068 Rigid-wali NP NP
SAND, trace silt and
clay
STP-10 % - 19 Gray-brown SILT, some ML 225 100.2 0.00000055 Flexible-wall 26 4
clay, little sand
STP-11 14 - 19 Brown, silty, fine to SM 13.4 115.8 0.0000063 Rigid-wali NP NP
med. SAND; little clay '
STP-04 18 - 48 Brown, lean CLAY, CL 19.4 103.7 0.00000043(c) Flexible-wall 30 10 112
(Bag Sample) little sand

(a) Zero inches is bottom of tube.

(b) Maximum Dry Density and Optimum Moisture Content were determined in accordance with ASTM D 698.
Tests were performed on bag samples taken while excavating test pits.

(c) Permeabilily 1est was pertormed on a trimmed moisture density specimen.

Optimum (b)
Moisture

_ (%)

1

14




Infiltrometer rings constructed from well casing or 55-gallon drums were set by
driving them into place with a sledge hammer. Rings constructed from
stovepipe were too fragile to be driven into place and were set into place by
excavating a narrow trench with a screwdriver, pouring powdered bentonite into
the trench, forcing the ring into place, and backfilling and tamping the trench
around the ring.

Equipment constraints and the slow soil infiltration properties required that
some deviations from the ASTM procedure be made during testing. Deviations
from the ASTM procedure included the following:

o The ASTM procedure requires that the rings be driven or pushed
into place, not trenched as previously described.

0 The ASTM procedure requires the ratio between the diameters of the
inner and outer ring be at least two. The actual ratio was less than
two for some tests.

o The ASTM procedure requires that the level of water (head) in the
rings be no greater than 6 inches. During the first test no changes in
water level were observed at a head of 6 inches over a period of 4
hours. Water levels in subsequent tests were increased to provide
heads as high as 15 inches.

Water levels were measured using either a 1-foot ruler fastened to the inside of
the ring, or a series of marks etched onto the inside of the ring. Constant heads
were maintained by adding water to the rings at various time intervals. Records
were kept of the time and volume of added water. Lengths of time the tests
were run ranged from 23.5 hours to 46.8 hours. Table C-3 presents a summary
of test parameters and calculated infiltration rates.

After an infiltration test was completed, the rings were bailed and removed from
the soil. After the rings were removed, a trench approximately 6 inches wide
was dug along the centerline of the rings to observe the wetting front in the soil.
Dye (green or red food coloring) was added to the inner ring water in Tests
IT-4, IT-6, IT-9 and IT-10A to aid in the determination of the depth of wetting
front.

Trenches and pits resulting from infiltrometer testing were backfilled by hand.
A layer of powdered bentonite, approximately 1 inch thick, was placed in each
pit before backfilling.

TESTING SUMMARY

Infiltration tests were numbered to correspond with the shallow test pit they
were adjacent to. Infiltration tests IT-4, IT-6, IT-9, and IT-10 were conducted
on the ground surface adjacent to shallow test pits STP-04, STP-06, STP-09, and
STP-10, respectively. Tests IT-4A, IT-9A, and IT-10A were conducted 1 to 1.5
feet underground and adjacent to shallow test pits STP-04, STP-09, and STP-10,
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Table C-3
INFILTRATION TEST SUMMARY

Depth Height Estimated

Below inner Ring Outer Ring of Water Infiltration Depth of Estimated Estimated

Ground 0.D. 1.D. 1.D. in Rings Rate Watting Front Gradient Permeability

Location Surface Type (in) {n) Type (in) (in) (cm/sac) (in) (in/in) (cm/sec)

iT-4 0” Waell Casing 10.75 10.25 Waell Casing 15.38 1 0.0001 3.0 4.7 0.000021
IT-4A 18 Stove Pipe 10.26 10.00 55-galDrum 22.50 10 0.000002 0.5 21.0 0.0000001
IT-6 0" Stove Pipe 10.25 10.00 55-galDrum 22.50 15 0.0001 3.0 6.0 0.000046
iT-8 0* Waell Casing 12.75 12.00 55-galDrum 22.50 10 0.00005 3.5 38 0.000013
IT-8A 12* Stove Pipe 10.25 10.00 55-galDrum 22.50 12 0.00003 0.5 25.0 0.0000012
IT-10 0” Waell Casing 10.75 10.25 Woaell Casing 15.38 6 0.000022 2.5 34 0.0000073

IT-10A 12* Waell Casing 14.00 13.38 55-galDrum 22.50 10 0.000014 3.0 4.3 0.0000032




respectively. Tests IT-9, IT-10, and IT-10A were started on May 1, 1989, and
tests [T-4, [T4A, IT-6, and IT-9A were started on May 2, 1989.

Incremental infiltration rates were computed using the following formula:

R
where:

R

A"

A

t

V(A xt)

incremental infiltration rate (cmy/s)

volume of water added to maintain a constant
head (cc)

cross sectional area of inner ring or annular space
between rings (cm?)

time elapsed since head was last adjusted (s)

Average infiltration rates were computed as a logarithmic average of
representative incremental infiltration rates taken after the test had been running
for a minimum of 24 hours.

Average infiltration rates were computed using the following formula:

R,yvg = INV log,, [(log,oR; + logy R, + ... + log,y Ry, + logyg Ry)/N]

where:

Ravo
Ry
N

average infiltration rate
incremental infiltration rate

number of terms averaged

Permeability values are considered to be order-of-magnitude estimates because
gross assumptions concerning hydraulic boundary conditions had to be made.
Estimated permeabilities of the soils at each test location were computed using
the following formula:

k

where:

RAVG

Ravoli

permeability (cm/s)
average infiltration rate (cm/s)

Hydraulic gradient (cm/cm)
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] = Hydraulic gradient (cm/cm)

= (H+L)/L
where:
H = Hydraulic head (cm)
= Height of water in infiltration ring
L = Length of drainage path (cm)

Depth of wetting front

A brief description of each infiltration test is given below, including the method
used to determine the depth of werting front for each individual test. The depth
of saturation referred to in the descriptions is the depth to which excess
moisture (excess relative to surrounding and underlying soil) was visually
observed.

Test IT-4

Test IT-4 was conducted using rings constructed from well casing. The inner
ring had an inner diameter of 10.25 inches and an outer diameter of 10.75
inches. The outer ring had an inner diameter of 15.38 inches. Rings were
driven 6 inches into the ground. Soil at the surface was brown silty fine to
medium sand. A water level of 11 inches was maintained in the rings during
testing. Two ounces of green food coloring were added to the inner ring. The
test was run for 28.3 hours. An average infiltration rate of 1.0 x 10 cm/s was
computed based on the last three incremental infiltration rates measured in the
inner ring.

A trench was excavated through the area after the test was completed. Green
dye was clearly visible to a depth of 3 inches underground across the area of the
inner ring. The depth to which dye was visible appeared to correspond with the
depth of saturation and the depth of the root mat. Green dye was also visible
along individual deep roots paths to a depth of 6 inches. The depth of wetting
front was assumed to be 3 inches based on the presence of the dye and depth
of saturation. The permeability of the soil was estimated to be 2.1 x 10° cmy/s.

Test IT4A

Test IT-4A was conducted using an inner ring constructed from stove pipe and
an outer ring constructed from a steel 55-gallon drum. The inner ring had an
inner diameter of 10 inches and an outer diameter of 10.25 inches. The outer
ring had an nner diameter of 22.5 inches. The test was conducted in a pit
excavated tc |8 inches underground at the interface “etween the brown silty fine
to medium sand surface layer and the underlying gray lean clay layer. The rings
were placed 6 inches into the gray lean clay layer. A water level of 10 inches

C-7



was maintained in the rings during testing. The test was run for 29.8 hours. An
infiltration rate of 2.2 x 10® cm/s was the only rate measured in the inner ring.

A trench was excavated through the area after the test was completed. The
depth of wetting front was assumed to be 0.5 inches based on the depth of
saturation. The permeability of the soil was estimated to be 1.0 x 107" cmy/s.

Test IT-6

Test IT-6 was conducted using an inner ring constructed from stove pipe and an
outer ring constructed from a steel 55-gallon drum. The inner ring had an inner
diameter of 10 inches and an outer diameter of 10.25 inches. The outer ring
had an inner diameter of 22.5 inches. Rings were placed 4 inches underground.
Soil at the surface was brown silty fine to medium sand. A water level of 15
inches was maintained in the rings during testing. Two ounces of green food
coloring were added to the inner ring. The test was run for 25.4 hours. An
average infiltration rate of 1.0 x 10* cm/s was computed based on the last three
incremental infiltration rates measured in the inner ring.

A trench was excavated through the area after the test was completed. Green
dye was visible along individual deep root paths to a depth of 9 inches, but the
depth of saturation appeared limited to the top 3 inches. The depth of wetting
front was assumed to be 3 inches based on the depth of saturation. The
permeability of the soil was estimated to be 4.6 x 10° cmys.

Test IT-9

Test IT-9 was conducted using an inner ring constructed from well casing and an
outer ring constructed from a steel 55-gallon drum. The inner ring had an inner
diameter of 12 inches and an outer diameter of 12.75 inches. The outer ring
had an inner diameter of 22.5 inches. Rings were placed 6 inches underground.
Soil at the surface was brown silt. A water level of 10 inches was maintained in
the rings during testing. Two ounces of red food coloring were added to the
inner ring. The test was run for 46.8 hours. An average infiltration rate of 5.0
x 10% cm/s was computed based on the last six incremental infiltration rates
measured in the inner ring.

A trench was excavated through the area after the test was completed. No red
dye was visible in the excavation. The depth of wetting front was assumed to be
3.5 inches based on the depth of saturation. The permeability of the soil was
estimated to be 1.3 x 10° cm/s.

Test IT-9A

Test IT-9A was conducted using an inner ring constructed from stove pipe and
an outer ring constructed from a steel 55-gallon drum. The inner ring had an
inner diameter of 10 inches and an outer diameter of 10.25 inches. The outer
ring had an inner diameter of 22.5 inches. The test was conducted in a pit
excavated to 12 inches underground at the interface between the brown silt
surface layer and the underlying gray lean clay layer. The rings were placed 6
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inches into the gray lean clay layer. A water level of 12 inches was maintained
in the rings during testing. The test was run for 29.9 hours. An average
infiltration rate of 3.0 x 10 cm/s was computed based on the last two
incremental infiltration rates measured in the inner ring.

A trench was excavated through the area after the test was completed. The
depth of wetting front was assumed to be 0.5 inches based on the depth of
saturation. The permeability of the soil was estimated to be 1.2 x 10® cm/s.

Test IT-10

Test IT-4 was conducted using rings constructed from well casing. The inner
ring had an inner diameter of 10.25 inches and an outer diameter of 10.75
inches. The outer ring had an inner diameter of 15.38 inches. Rings were driven
5 inches into the ground. Soil at the surface was brown silt. A water level of 6
inches was maintained in the rings during testing. The test was run for 23.5
hours. An infiltration rate of 2.2 x 10° cm/s was the only rate measured in the
inner ring.

A trench was excavated through the area after the test was compieted. The
depth of wetting front was assumed to be 2.5 inches based on the depth of
saturation. The permeability of the soil was estimated to be 7.3 x 10 cmys.

Test IT-10A

Test IT-10A was conducted using an inner ring constructed from well casing and
an outer ring constructed from a steel 55-gallon drum. The inner ring had an
inner diameter of 13.38 inches and an outer diameter of 14 inches. The outer
ring had an inner diameter of 22.5 inches. The test was conducted in a pit
excavated to 12 inches underground at the interface between the brown silt
surface layer and the underlying gray lean clay layer. The rings were placed 6
inches into the gray lean clay layer. A water level of 10 inches was maintained
in the rings during testing. Two ounces of red food dye were added to the inner
ring. The test was run for 46.2 hours. An average infiltration rate of
1.4E-5cm/s was computed based on the last four incremental infiltration rates
measured in the inner ring.

A trench was excavated through the area after the test was completed. The
depth of wetting front was assumed to be 3 inches based on the depth of
saturation. The permeability of the soil was estimated to be 3.2 x 10 cmys.

NUCLEAR DENSITY AND MOISTURE TESTING/VISUAL INSPECTION
PURPOSE

Nuclear density and moisture tests were performed to aid in characterization of

cap soil and determine extent of damage from freeze and thaw and desiccation.

Nuclear testing was selected because it was rapid and allowed a large number of
tests to be performed across the site.



FIELD PROCEDURES

Density and moisture tests were conducted using a Troxler 3411 Nuclear Density
Gage. Tests were conducted in accordance with ASTM D 2922, Density of Soil
and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth) and ASTM D
3017, Water Content of Soil and Rock in Place by Nuclear Methods. Two tests,
one with the source rod 6 inches deep and one with the source rod 12 inches
deep, were conducted at each location. At three locations (STP-04, STP-09, and
STP-10), density and moisture tests were performed on the underlying gray lean
clay layer. These tests were conducted in the pits excavated for infiltrometer
rings. The pits provided a minimum of 8 inches clearance on each side of the
gauge. Holes drilled for density testing were backfilled with powdered bentonite.

Density and moisture tests were performed on a 100-foot grid across the site.
While density testing, the site was visually inspected for depressions, erosional
gullies, soft or wet zones, ruts, and animal holes.

DENSITY AND MOISTURE TESTING/VISUAL INSPECTION SUMMARY

Density test locations and results are shown in Figure C-6. Nuclear moisture
test results for tests performed in pits are typically high because of the moisture
in the side walls of the pit. For tests taken in pits, dry densities were computed
based on the nuclear wet density and the average laboratory moisture content
for the soil type being tested. Maximum dry densities were obtained from the
moisture-density relation test performed during the laboratory analysis. [n situ
densities obtained from laboratory analysis of Shelby tube samples are also
included in the figure.

Figure C-7 shows areas where significant cap damage or features were observed.
Animal holes observed along the east side of the site appeared, from the
surface, to extend more than 2 feet underground. Erosional gullies as deep as 1
foot were also observed on the east side of the site. A 6-inch depression
approximately 15 feet in diameter was observed near Station 4+00N, 5+00E.

EVALUATION OF PRECIPITATION INFILTRATION
PROCEDURES

Table C-4 summarizes results of laboratory and infiltrometer tests together. Soils
with similar properties have been grouped together and average engineering
property values (e.g., permeability, density, and moisture content) have been
computed for each soil type. Permeabilities estimated from infiltrometer testing
were only used to compare soil types and were not included in the
determination of average permeability values. Soils used to construct the cap
can be classified into three categories: lean clay (CL), silt (ML), and silty sand
(SM).
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Table C-4

SUMMARY OF RESULTS

OF LABORATORY AND INFILTRATION TESTS

Laboratory Moisture  Dry
Content Density Permeability Liquid (a) Plastic (a)
Locatlon Laboratory Description Classitication (%) {pch) {cm/sec) Limit index Comments
STP-01 Brown, slity, fine to SM 11.5 118.0 0.000049 NP NP
med. sand; little
clay, trace gravel
STP-04 Brown, silty, fine to SM 15.0 113.0 0.000024 NP NP
med. sand; little clay
IT-4 SM 0.000021 Field classification
IT-6 SM 0.000046 Fleld classification
STP-11 Brown, silty, fine to SM 13.4 115.8 0.00000063 NP NP Permeabilily value is considered
med. sand; little clay outlying and is not inicuded in
average
AVERAGE 13.3 115.6 0.000034 Based on results of standard proctor
(ASTM D698) maximum dry density lor
this material is 120 pct and optimum
moisture content is 11%
STP-06 Brown slit, some sand, ML 15.6 113.4 0.000002 19 1
little clay
STP-06 Gray siit, some sand, ML 18.6 108.6 0.0000011 21 2
little clay
STP-07 Brown silt, little ML 22.2 95.0 0.000062 22 2 Sample is considered outlying and
sand and clay values are not included in averages
STP-08 Gray silt, some sand, ML 19.6 106.0 0.0000046 21 1
little clay
IT-9 ML 0.000013
IT-10 ML 0.0000073
AVERAGE 17.9 109.3 0.0000021 21 2
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Table C-4
SUMMARY OF RESULTS
OF LABORATORY AND INFILTRATION TESTS

Laboratory Moisture  Dry
UsCcs Content Density Permeability Liquid (a) Plastic (a)
Location Laboratory Description Classification (%) (pch (cmisec) Limit Index Comments
STP-02 Brown lean clay, trace CL 225 102.9 0.00000032 30 9 Sampies all border on classification
sand ) as a CL-ML. Because the exhibit
IT-4A CL 0.0000001 relatively similar properties they
T-9A CL 0.000001 have been grouped together. Sample
STP-10 Gray-brown silt, some ML 225 100.2 0.00000055 26 4 {rom STP-04 was recompacted and
clay, littie sand values from STP-04 are not included
IT-10A CL 0.0000032 - in averages.
STP-04 Brown, lean clay, CL 19.4 103.7 0.00000043 30 10
little sand
AVERAGE 225 101.5 0.00000042 28 7 Basad on results of standard proctor
(ASTM D698) maximum dry density for
this material is 113 pct and optimum
moisture content is 14%
STP-1 Brown, silty, fine to SP-SM 7.2 103.5 0.00068 NP NP

med. sand; trace siit
and clay

(@) NP = non-plastic



The three soil types are similar except for varying sand content and the lean
clay and the silty sand both border on classifications as a silt. Sand content
ranges from 57 percent by weight in the silty sand to 6 percent by weight in the
lean clay. For the purposes of this cap investigation, soil from STP-10 that was
classified as a gray silt (ML) was grouped with soil from STP-2 that was
classified as a lean clay (CL) because it was closer to lean clay in terms of visual
appearance, grain size, Atterberg limits, and permeability than it was to other
silt encountered at the site.

A precipitation infiltration analysis was performed for each thickness and soil-
type combination encountered during excavation of test pits. The infiltration
analysis was initially performed using both the Wisconsin Department of Natural
Resources Water Balance Program and the Hydrologic Evaluation of Landfill
Performance (HELP) Model. Both models use simplifying assumptions and have
limitations that must be considered when reviewing the results.

The WDNR Water Balance Analysis Program applies procedures that have been
developed from water balance computational methods originally published by
Thornthwaite and Mather (ref.), adapted by Fenn, Hanley and Degeare (ref.),
and detailed by Kmet (ref). These methods do not account for retardation of
percolation due to the inclusion-of a low permeability barrier layer and
increased runoff from saturation of soil over a barrier layer.

The HELP Model was designed for comparison of candidate landfill caps and
uses assumptions not appropriate for this analysis. The inappropriate
assumptions include:

o The drainage rate out of a segment (vertical percolation soil layer)
cannot be limited by the permeability of the segment below it.

0 The barrier layer is always saturated and percolation through it is
controlled by the head acting on it.

o No evapotranspiration can occur from the barrier layer.

Neither method accounts for either runoff from an adjacent area draining onto
the area being analyzed or for infiltration through channels such as cracks or
animal burrows.

An extensive parametric study was conducted using both models. No correlation
was seen between the models, and the WDNR model did not appear to
recognize a low permeability barrier as a deterrent to infiltration. It was
concluded that the assumptions made by the HELP Model were more
appropriate for this investigation than those made by the WDNR Model;
therefore, only the HELP Model was used for the precipitation infiltration
evaluation.

Table C-5 summarizes input parameters and the results of the HELP Model

analysis. The soil profiles (soil type and thickness) input to the model were
developed from the shallow test pit logs and laboratory soil classifications. Soil
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Table C-5
RESULTS OF H.E.L.P. MODEL ANALYSIS
HELP Input Parameters Swrface
Area Assumed
Layer Field Wilting Moisture  Percolation Represented by
Soll Type Layer (a) Thickness Porosily Capacity Point Permeability Content  Tiwough Cap Test Pit
Location (USCS) Type (in) (volivol) (voiivol) (volivol) (cm/sec) (volivol) (invyr) (sq ht)
STP-01 SM VP 3 0.473 0.222 0.104 0.00068 0.244 1.10 20,000
SM vP 13 0.381 0.193 0.104 0.000034 0.244
CL BR 8 0.406 0.309 0.210 0.00000042 0.371
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
STP-02 SM VP 3 0.473 0.222 0.104 0.00068 0.244 0.25 27,000
CL vP 15 0.4086 0.309 0.210 0.00000042 0.371
CL BR 12 0.406 0.309 0.210 0.00000042 0.3
SP-SM vP 0.351 0.071 0.033 0.00068 0.120
STP-03 SM VP 3 0.473 0.222 0.104 0.00068 0.244 1.90 16,000
SM vP s 0.381 0.193 0.104 0.000034 0.244
CL BR 12 0.406 0.309 0.210 0.00000042 0.371
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
STP-04 SM VP 3 0.473 0.222 0.104 0.00068 0.244 0.88 19,000
M VP 15 0.381 0.193 0.104 0.000034 0.244
CL BR 30 0.406 0.309 0.210 0.00000042 0.37
SP-SM VP 8 0.351 0.071 0.033 0.00068 0.120
STP-05 SM vP K] 0.473 0.222 0.104 0.00068 0.244 0.74 19,000
ML VP 9 oM 0.247 0.135 0.0000021 0.313
CL BR 6 0.406 0.309 0.210 0.00000042 0.371
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
STP-06 SM vpP 3 0.473 0.222 0.104 0.00068 0.244 0.91 20,000
SM vP 16 0.381 0.193 0.104 0.000034 0.244
cL BR 5 0.406 0.309 0.210 0.00000042 0.371
SP-SM VP 8 0.351 0.071 0.033 0.120

0.00068
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Table C-5
RESULTS OF H.E.L.P. MODEL ANALYSIS
HELP Input Parameters Suriace
Asea Assumed
Layer Field Wilting Moisture  Percolation Represented by
Soll Type Layer (a) Thickness Povosity Capacity Point Permeability Content  Thwough Cap Test Pt
Location {(USCS) Type (n) {volivol) (volivol) (volivol) (cm/sac) (volivol) (indyr) (sq i)
STP-07 SM vP 3 0.473 0.222 0.104 0.00068 0.244 2.30 29,000
ML VP 9 0.41 0.247 0.135 0.000062 0.313
ML BR 12 0.41 0.247 0.135 0.000062 0.313
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
STP-08 SM VP 3 0.473 0.222 0.104 0.00068 0.244 1.80 22,000
SM vP 1 0.381 0.193 0.104 0.000034 0.244
ML BR 6 0.41 0.247 0.135 0.0000021 0.313
SP-SM VP 8 0.351 0.071 0.033 0.00068 0.120
STP-09 SM VP 3 0.473 0.222 0.104 0.00068 0.244 0.73 25,000
ML VP 9 0.41 0.247 0.135 0.0000021 0.313
CL BR 8 0.406 0.309 0.210 0.00000042 0.3
SP-SM VP 8 0.351 0.071 0.033 0.00068 0.120
STP-10 SM . vP 3 0.473 0.222 0.104 0.00068 0.244 0.73 29,000
ML VP 9 0.41 0.247 0.135 0.0000021 0.313
CL BR 8 0.406 0.309 0.210 0.00000042 0.371
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
STP-11 SM vP 3 0.473 0.222 0.104 0.00068 0.244 0.73 34,000
ML VP 9 0.41 0.247 0.135 0.0000021 0.313
CL BR 8 0.406 0.309 0.210 0.00000042 0.371
SP-SM vp 8 0.351 0.071 0.033 0.00068 0.120
DTP-01 SP-SM VP 8 0.351 0.07 0.033 0.00068 0.120 410 15,000
SM BR 12 0.381 0.193 0.104 0.000034 0.244
SP-SM VP 8 0.351 0.0Mm 0.033 0.00068 0.120
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Table C-5
RESULTS OF H.E.L.P. MODEL ANALYSIS
HELP Input Parameters Surtace
Area Assumed
Layer Field Wilting Moisture Percolation Represented by
Soll Type Layer (a) Thickness Porosity Capacity Point Permeability Content Through Cap Test Pit
Location (USCS) Type (in) (volival) {volivol) (volivol) {cmJ/sec) (volivol) (indyr) (sq ft)
DTP-02 SM VP 3 0.473 0.222 0.104 0.00068 0.244 5.80 19,000
ML VP 3 0.41 0.247 0.135 0.0000021 0.313
ML BR 6 0.41 0.247 0.135 0.0000021 0.313
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
DTP-03 SM vP 3 0.473 0.222 0.104 0.00068 0.244 1.40 15,000
SM VP 21 0.381 0.193 0.104 0.000034 0.244
SM B8R 12 0.381 0.193 0.104 0.000034 0.244
SP-SM vP 8 0.351 0.071 0.033 0.00068 0.120
DTP-04 SM vP 3 0.473 0.222 0.104 0.00068 0.244 4.00 6,000
SM VP 5 0.381 0.193 0.104 0.000034 0.244
SM BR 4 0.381 0.193 0.104 0.000034 0.244
SP-SM VP 8 0.351 0.071 0.033 0.00068 0.120
Average Infiltration Rate (weighted by area) 1.60
Total Area 315,000

(a) VP denotes vertical percolation layer, BR denotes barrier layer.

NOTE: Depth of evaporative zone is 20 inches.



profiles input to the model were adjusted from the test pit logs based on the
results of laboratory and infiltrometer testing. While laboratory classification
tests were not performed on soil samples taken from every test pit, soils that
were observed to be similar to those laboratory tested, based on appearance and
infiltration rate, were assigned the laboratory classification. Permeabilities and
moisturce contents input for each soil type were the average values presented in
Table C-4.

The HELP Model was designed for parametric analysis; therefore, it was
necessary to make assumptions common to all soil profiles to be able to
compare the results. The following assumptions were made for each soil profile
analyzed.

0 The top layer of each soil was assumed to be 3 inches of silty sand,
regardless of what was encountered in the field. This was done to
account for the higher permeability expected in this area because of
the presence of roots.

o The HELP Model assumes that a barrier layer is always saturated,
and that no evapotranspiration can occur from it. Therefore each
profile analyzed was assumed to have a barrier layer to allow the
model to make consistent assumptions. Labeling a layer as a barrier
does not affect the soil layer type or permeability (i.e., if the soil
profile observed in the field consisted entirely of silty sand, the
barrier would consist of silty sand also).

0 The cap was assumed to be underlain by 8 inches of fine sand.
Percolation into the waste mass was assumed to be equal to
percolation from the bottom of the sand layer.

SUMMARY OF RESULTS
The results of the infiltration study can be summarized as follows:

o The results of the infiltration analysis show annual infiltration rates to
range from 0.25 inches per year in areas capped with 2 feet of clay to
5.8 inches per year in areas capped with 1 foot of silt. The average
infiltration rate, weighted based on the area of the cap assumed to be
represented by each test pit, is 1.6 inches per year or 860 gallons per
day across the 7.2-acre cap.

o The HELP Model indicates that infiltration is greatest in areas where
the cap is thinnest (DTP-02 and DTP-04). This is because of the thin
evaporative zone recognized by the model. The actual evaporative
zone may extend through the cap into the waste mass; in these cases,
the volume of percolation through the cap may not correspond
directly to the volume of leachate produced.

o The HELP Model computes percolation through a barrier layer
assuming saturated flow. Percolation is directly related to the
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hydraulic head acting above the barrier layer. The actual
effectiveness of a clay or silt layer as a barrier is greatly reduced
because no lateral drainage layer is included above it, thereby
allowing large hydraulic heads to build. The decreased effectiveness
is accentuated by the model because of the conservative assumption
that the barrier is always saturated.

4) The HELP Model indicated that a thick (> 24 inches) silty sand
(SM) layer was nearly as effective a deterrent to infiltration as silt

(ML) and clay (CL layers. This is most likely because of assumptions
made by the HELP Model, particularly that the barrier layer is always

saturated and that no evapotranspiration can occur from it. Because

the silty sand is at least one order of magnitude more permeable than

the silt or clay, it is likely that infiltration through areas of the cap
constructed from sand is greater than through areas of the cap
constructed from silt or clay.

5) The infiltration analysis was performed based on microscopic soil
properties. Infiltrometer and laboratory testing did not account for
macroscopic cap features such as large cracks, erosion gullies, or
animal holes. It is likely that, at least in localized areas, precipitation
infiltration through these features is much greater than reported here.

FREEZE AND THAW, DESICCATION, AND ROOT DAMAGE EVALUATION

Mechanical stresses, such as those resulting from freeze and thaw, desiccation,
and root damage, increase void space within soil, increasing its permeability and
decreasing its effectiveness as a cap. When a saturated soil freezes, the soil
volume increases 3 to 5 percent, creating mechanical stresses. This phenomenon
is termed frost action. Under certain conditions, water near the top of the
capillary zone freezes in progressively growing lenses causing substantially higher
volume changes. This phenomenon is termed frost heave. The three conditions
necessary for frost heave to occur are a frost susceptible soil, freezing conditions,
and a water supply. The most frost susceptible soils tend to be silts. Cap soil
used at the site has been laboratory classified as silt, clay, sand bordering on
classification as a silt. Reported depths of frost in the arca range from 3.5 to 6
feet (Sowers et al.). Assuming a2 minimum depth of frost of 3.5 feet, the entire
thickness of the cap would usually be subjected to freezing conditions.
Generally, large frost heaves will occur only if a constant supply of groundwater
is available. However, the cap cross section observed during test pitting was not
uniform, and the potential for perched water in the silt over the clay barrier is
likely in some areas. This would provide a source of water that would allow
frost heave to occur. However, the magnitude of the frost heave would be
limited by the volume of perched groundwater.

As previously described, two soil samples, one silty sand (SM) and one lean clay,
were tested for moisture-density relationship (Standard Proctor, ASTM D 698).
The silty sand had a maximum dry density of 120 pcf at an optimum moisture
content of 11 percent. The lean clay had a maximum dry density of 112 pcf at
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an optimum moisture content of 14 percent. No moisture density test was
performed on the silt (ML) but for the purposes of this report, it was assumed
to have a maximum dry density of 116 pcf (the average of the sand and clay
maximum densities).

Surface nuclear density tests indicate that the top foot of material has loosened
to a point where it is as low as 73 percent of maximum dry density. The cap is
assumed to have an original dry density of 90 percent of maximum dry density.
This is a common construction compaction requirement and is usually readily
attainable in the field. Actual compaction requirements during cap construction
are not known. Loosening can be attributed to root damage, frost action, and
desiccation damage. In most cases, material tested over 1 foot underground had
a dry density of 90 percent or more of the maximum dry density determined in
the laboratory analysis.

Areas of low density coincided with areas of high moisture content, indicating
that frost heave, as described abave, may be occurring. One silt specimen taken
from a Shelby tube sample obtained approximately 19 inches underground in the
area of STP-07 had a dry density of 95 pcf (81 percent of maximum dry density)
indicating that deep frost damage could have occurred in some areas. This
specimen had a permeability an order of magnitude higher than other silt
specimens. Areas where deep frost damage (“deep” meaning frost damage
greater than 1 foot underground) is indicated by excessive (excessive relative to
the soil type and other moisture tests) surface soil moisture contents. This can
be attributed to the depth from which the moisture specimen was obtained. All
laboratory samples were taken from at least 15 inches underground surface.
Testing was conducted in early May, and it is likely that the ground surface was
still saturated from snow melt.

CAP INVESTIGATION SUMMARY AND CONCLUSIONS

Based on the results of field testing, laboratory testing and precipitation
infiltration analysis, the cap has been divided into five general classes:

o Single sand layer cap greater than 12 inches thick
o Layered cap greater than 12 inches thick with clay barrier
o Layered cap greater than 12 inches thick with silt barrier

o Layered cap greater than 12 inches thick with evidence of frost
damage in the silt barrier

0 Single layer sand or silt cap less than 12 inches thick
Figure C-8 shows the cap sectioned into these five classes. Interfaces between

cap classes were interpolated based on test pit locations and were not observed
in the field.
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Areas of particular concern where infiltration may be greater include those
where the cap is less than 12 inches deep, constructed from a single sand layer,
or has been affected by frost damage at depth. Areas which are 12 inches or
less thick are of particular concern. The precipitation infiltration analysis shows
them to provide the least effective barrier to precipitation infiltration and they

provide minimal coverage to prevent direct human or animal contact with the
waste.

While the Help Model indicates that areas of the cap constructed using silty
sand are as effective limiting precipitation infiltration as areas of the cap
constructed using clay or silt, this is based on a number of limiting assumptions,
as discussed previously. Because the permeability of the silty sand is at least
one order of magnitude greater than the silt or clay at the site it is likely that
infiltration through these areas is excessive relative to other areas of the cap.

Increased permeability can be explained by loosening and fracturing of the soil
from frost action. The cap in the area of STP-07 appears to have been
significantly damaged to depth by frost action or frost heave. The permeability
of the silt in this area has been tested to be an order of magnitude greater than
similar silt located elsewhere at the site and two times greater than silty sand at
the site. It is likely that infiltration through areas damaged at depth by frost
action or frost heave is substantially greater relative to the rest of the site.

During the visual inspection of the cap erosion gullies, animal holes, and animal
holes in erosion gullies were found in some areas. The volume of precipitation
infiltration through animal holes in these areas may be more than infiltration
through the soil.

The WDNR requires existing landfills to be closed with a minimum 2-foot thick
clay cap plus a 1.5- to 2.5- foot thick soil cover layer. Clay used in the cap
must contain a minimum of 50 percent material by weight that passes the
Number 200 sieve and have a saturated hydraulic conductivity of 1 x 107 cm/s or
less. The silty sand encountered at the site does not meet the particle size
requirement, and none of the material encountered on the site has been shown
to have a saturated hydraulic conductivity of 1 x 107 cm/s. Therefore, the
existing landfill cap is substandard relative to current State requirements.

GLT913/040.50
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Attachment C-1
TEST PIT LOGS
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TEST PIT LOG LEGEND:

SAMPLE TYPE:
B - BAG SAMPLE
ST - SHELBY TUBE

NOTES:

1. THE TEST PIT LOGS AND RELATED INFORMATION DEPICT SUBSURFACE
CONDITIONS ONLY AT THE SPECIFIC LOCATIONS AND DATE INDICATED.
SOIL CONDITIONS AND WATER LEVELS AT OTHER LOCATIONS MAY DIFFER
FROM CONDITIONS OCCURRING AT THESE BORING AND/OR TEST PIT
LOCATIONS. ALSO, THE PASSAGE OF TIME MAY RESULT IN A CHANGE IN
THE CONDITIONS AT THESE LOCATIONS.

2. TEST PITS WERE LOGGED IN THE FIELD BY A CH2M HILL ENGINEERING
GEOLOGIST OR GEOTECHNICAL ENGINEER. SAMPLES WERE EXAMINED
AND VISUALLY CLASSIFIED IN APPROXIMATE ACCORDANCE WITH ASTM
D2488.

3. SOIL DESCRIPTIONS PRESENTED IN THESE LOGS ARE A SUMMARY OF
FIELD LOGS, VISUAL CLASSIFICATIONS AND LABORATORY TESTS.

4. LABORATORY TEST RESULTS PRESENTED ON THESE LOGS ARE RESULTS
OF TESTS PERFORMED ON SHELBY TUBE SAMPLES. SHELBY TUBES WERE
PUSHED AS FAR AS 5 FEET AWAY FROM THE TEST PITS AND VERTICAL
INTERVALS DO NOT ALWAYS CORRELATE. TEST RESULTS ARE SHOWN
ADJACENT TO THE TYPE OF SOIL TESTED, AND ARE NOT NECESSARILY AT
THE SHELBY TUBE INTERVAL TESTED.

TEST PIT
A
LOG LEGEND ——

A




CHM 1t PROJECTNUMBER TEST PIT NUMBER
GLO65550.FLFS STP-01 SHEET 1 OF 1
TEST PIT LOG
PROJECT Onalasks Municipal Landfill RI/FS LOCATION 3+80E, 7+60N LOGGER C. Lawrence
ELEVATION 658 fr CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT___JD 310-A DATE EXCAVATED 4/20/89
WATERLEVELAND DATE____Not encountered APPROX. DIMENSIONS: Length_3 ft Width_2 ft Maximum Depth__3 ft
3 ~| SAMPLE SOIL DESCRIPTION COMMENTS
§ = S o | SCILNAME.COLOR,MOISTURE CONTENT, Q ow%rg INE)E(EAVATDN
253 | B3| St g | BRSNS
sl B # 2 | USCSGROUPSYMBOL ' D o | ORBAIS ENCOUNTERED, WATERSEEPAGE.
5| E S Rou 25 © | GRADATIONALCONTACTS, TESTSAND
83| = £z = | INSTRUMENTATION
SILTY SAND BEGIN EXCAVATION AT 09:25
Fine sand, light brown, moist, medium dense (SM)
é —
&
5
1.0' - | We = 11.5%
' = Dry Density = 118 PCF
13 » K = 4.9 x 10° cry/sec
LEAN CLAY, gray, moist, siff (CL)
o
[« ]
20 29 —
23
POORLY GRADED SAND, medium to fine sand,
brown, moist, loose to medium dense (SP)
30
END TESTPIT@ 3'B.G.S. FINISH BACKFILLING 10:00
40 —
5.0'— —




PROJECT NUMBER TEST PIT NUMBER
GLO65550.FLFS STP-02 SHEET | OF 1
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RL/FS LOCATION 200+40E, 6+00N LOGGER__C. Lawrence

ELEVATION_662 ft £

CONTRACTOR_ET.L

EXCAVATION EQUIPMENT___JD 310-A

DATE EXCAVATED 4120789

WATERLEVELAND DATE____Not encountered APPROX.DIMENSIONS: Length_ 3 ft __ Width_2ft Maximum Depth__ 3 ft
3 ~| SAMPLE SOIL DESCRIPTION COMMENTS
=Ry :
o e SOIL NAME, COLOR. MOISTURE CONTENT, o DIFFICULTY INEXCAVATION,
w2 % « | RELATIVEDENSITY OR CONSISTENCY, = RUNNING GRAVEL CONDITION,
=% 2 & | SOILSTRUCTURE, MINERALOGY, 2 COLLAPSE OF WALLS. SANDHEAVE,
SE|l E | w2 | SCSGROUPSYMBOL = g | DEBRISENCOUNTERED WATER SEEPAGE.
5 = 3 5 S | GRADATIONALCONTACTS, TESTSAND
SR &= z INSTRUMENTATION
0 LEAN CLAY, brown to gray, moist, stiff (CL) BEGIN EXCAVATION at 08:55
&
=}
@ We=2225%
1.0' h LL=30 PI=9
e ] Dry Density = 102.9 PCF —j
@ 5 K=32x10" cm/sec
[
(72}
20 22 — —
2.5
POORLY GRADED SAND, medium to fine sand,
brown, moist, loose to medium dense (SW)
30
END TEST PIT @ 3' B.G.S. FINISH BACKFILLING @ 9:20
40 — |
5.0' —] ]




PROJECTNUMBER TEST PIT NUMBER
GLO65550.F1.FS STP-03 SHEET 1 OF 1
TEST PIT LOG
PROJECT Onalaska Mupicipal Landfill R/FS LOCATION 4+00E, 6+00N LOGGER__ C. Lawrence
ELEVATION_ 659 ft + CONTRACTOR_E.T.L.
EXCAVATION EQUIPMENT___JD 310-A DATE EXCAVATED 4/20/89
WATERLEVELAND DATE Not encountered APPROX. DIMENSIONS: Length__ 3 ft Width__ 2 ft Maximum Depth___3 ft
2~ SAMPLE SOIL, DESCRIPTION COMMENTS
R SOU NAME COLOR, MOISTURE CONTENT, @ DEEFICULTY NEXCAVATION.
- 4 = A
¢ 5 | 2 g A D e TAISISTENCY. 3 COLLAPSE OF WALLS, SANDHEAVE,
el B w USCS GHOUUCPI Usvm ¢ | DEBRISENCOUNTERED, WATER SEEPAGE.
S5 = ] 25 S | GRADATIONALCONTACTS, TESTSAND
Sa| & Fz INSTRUMENTATION
SILTY SAND, fine sand, light brown, moist, BEGIN EXCAVATION @ 08:20
- medium dense (SM)
@
0.7
N LEAN CLAY, gray, moist, suff (CL) Gray silty clay layer ranged from 0.5' to 1.5’
g =3 thick along east pit wall
1.0 - ] ]
1.2 (7S
POORLY GRADED SAND, medium to fine sand,
brown, moist, loose to medium dense (SP)
20 20 ] ] Excavated material contained what 1
: appeared to be medical waste (blood-stained
plastic bags and labels which read “T&G Bags .
30
ENDTESTPIT @ 3'BG.S. FINISH BACKFILLING @
4.0' — —
5.0 — —




a1/ PROJECT NUMBER TEST PIT NUMBER
GLO65550.FLFS STP-04 SHEET | OF 1
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RUFS LOCATION 5+00E, 6+00N LOGGER___C. Lawrence
ELEVATION__656 ft + CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT___JD310-A DATE EXCAVATED, 4£20/89
WATERLEVELANDDATE____ Notencountered _ APPROX.DIMENSIONS: Length__3ft  Width_2ft  Maximum Depth___ S fi
3 ~| SAMPLE SOIL DESCRIPTION COMMENTS
IR 3 | EEmR.,
z3| 2 22 | SOn STRUCTURE.MINERALOGY, = COLLAPSE OF WALL'S, SANDHEAVE,
EL & g 2 | DSesGROUPSYM = co | DEBRISENCOUNTERED WATERSEEPAGE,
58| g =32 YMBOL > S | GRADATIONAL CONTACTS, TESTSAND
23 = Z INSTRUMENTATION
0 SILTY SAND, fine sand, light brown, moist, BEGIN EXCAVATION @ 07:30
medium dense (SM)
@ ~ We=15.0%
- Dry Density = 113.0 PCF
1.0 = — K=24x10%cm/sec ]
-
un
15
LEAN CLAY, gray, moist, saff (CL)
20 20 ] ] ]
o
@
3.0' — —
40 440
PQORLY GRADED SAND, medium to fine, Refuse observed in excavated material ]
brown, moist, loose to medium dense (SP)
50
END TEST PIT @ 5.0°' B.G.S. FINISH BACKFILLING @ 08:15
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A
fOrM ¢ | PROJECTNUMBER TEST PIT NUMBER
GLO65550.F1.FS STP-05 SHEET | OF i
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RUFS LOCATION 2+00E, 5+00N LOGGER__C. Lawrence
ELEVATION 664 ft + CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT___JD 310-A DATE EXCAVATED 4/19/89
WATERLEVELAND DATE Not encountered APPROX. DIMENSIONS: Length__3 ft Width_ 2 ft Maximum Depth___ 2.5 ft
3 ~| SAMPLE SOIL DESCRIPTION COMMENTS
2 a SOIL NAME, COLOR, MOISTURE CONTENT, o DIFFICULTY INEXCAVATION.
88 < Z & | RELATIVEDENSITY ORCONSISTENCY, = RUNNING vaa.couomou
=2 2 § | SOLSTRUCTURE. MINERALOGY. 2 SOLLAPSEOFWALLS, SA SANDHEAVE,
< w ¥ USCS GROUP SYMBOL =z DEBRIS ENCOUNTERED, WATER SEEPAGE,
55| £ =2 > S | GRADATIONALCONTACTS, TESTSAND
22 2 z INSTRUMENTATION
0 SILT, brown, moist, firm to stff (ML) BEGIN EXCAVATION @ 16:20
&
Lo 10 =3 ]
' = LEAN CLAY, gray, moist, saff (CL) )
a': 7]
1.5
POORLY GRADED SAND, medium to fine, brown,
moist, loose to medium dense (SP)
2.0
20 — — —
END TEST PIT @ 2.5 B.G.S. FINISH BACKFILLING @ 16:55
3.0' _ ]
4.0' — —
5.0 — —




PROJECT NUMBER TEST PIT NUMBER
GLO65550.F1.FS STP-06 SHEET | OF 1
TEST PIT LOG
PROJECT____Onalaska Municipal Landfill RUFS LOCATION 3+60E, 5+00N LOGGER_C. Lawrence
ELEVATION__ 661 fi + CONTRACTOR _E.T.L
EXCAVATION EQUIPMENT___TD 310-A DATE EXCAVATED, 4/19/89
WATERLEVELAND DATE Not encountered APPROX.DIMENSIONS: Length__ 3t Width_2ft  MaximumDepth__ 3 ft
2 SAMPLE SOIL DESCRIPTION COMMENTS
S a SOR NAME :COLOR, MOISTURE CONTENT, @ DIFFICULTY INEXCAVATION,
B4 2 Z & | RELATVEDENSITY ORCONSISTENCY. = RUNNING GRAVEL CONDITION
SZ| E | g | SOUSTRUCTURE MNERALOGY, g o | SO R A pace,
S| E g | USCSGROUPSYMBOL £ S | GRADATIONALCONTACTS. TESTSAND
sal & =z INSTRUMENTATION
0 SILT, brown, moist, firm to stiff (ML) BEGIN EXCAVATION @ 15:55
&
e
© “—”
1.0'— ~ — ST-1A ST-1B __|
» We = 15.6% 18.6%
< Dry Density = 113.4 PCF 108.6 PCF
N LL= 19 21
1.6' @ Pl= 1 1
lrEethl AY, gray, moist, saff (CL) K= 20x10%cm/sec 1.1 x 10 cmy/sec
o @
20
2.0 - —
POORLY GRADED SAND, medium to fine, brown,
moist, loose to medium dense (SP)
3.0
ENDTESTPIT @ 3.0'B.G.S. FINISH BACKFILLING @ 16:15 ~
4.0 - — —
5.0 —] ]




PROJECTNUMBER TEST PIT NUMBER
]
GLO65550.FLFS STP-07 SHEET | OF !
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RUFS LOCATION 5+00E, 4+50N LOGGER___C. Lawrence
ELEVATION__ 658 ft+ CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT____JD310-A DATE EXCAVATED 4/19/89
WATER LEVELAND DATE Not encountered APPROX.DIMENSIONS: Langth__3ft  Width_2ft  MaximumDepth__ 3 ft
2 ~| SAMPLE SOIL DESCRIPTION COMMENTS
25 2 |25 | BRI s | RN,
z3 2 2 & | SORSTRUCTURE.MNERALOGY. 8 COLLAPSE OF W LLS. SANDHEAVE,
TE| w o g USCSGROUP SYMBOL = SEWERED WAT'ERSEEPAGE.
e s >3 CRADAT IONAL CONTACTS, TESTS AND
aal = £z INSTRUMENTAT!
0 SILT, mostly brown with some gray zones, moist, BEGIN EXCAVATION @ 15:30
suff (ML)
1.0' @ |5 — |
We=22.2%
Dry Density = 95.0 PCF
2.0° LL=21 Pl=2
3 5 — = _$ 1
20 POORLY GRADED SAND, fine, gray, dry 1 moist K =62x 107 cm/sec
loose o medium dense (SP)
30
END TEST PIT @ 3.0'B.G.S. FINISH BACKFILLING @ 15:50
40| — —]
5.0 ] ]




PROJECT NUMBER TEST PIT NUMBER
GLO65550.F1.FS STP-08 SHEET 1 OF i
TEST PIT LOG
PROJECT Onalasks Municipg] Landfill R/FS LOCATION 2+5S0E, 3+00N LOGGER___C. Lawrence
ELEVATION CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT___JD 310-A DATE EXCAVATED__ __ 4/19/89
WATERLEVELAND DATE____Not encountered APPROX.DIMENSIONS: Length__3ft  Width_2ft _ MaximumDepth__3 ft
2~ SAMPLE SOIL DESCRIPTION COMMENTS
Se SON. NAME, COLOR, MOISTURE CONTENT, @ DIFFICULTY INEXCAVATION.
Byl & g & | RELATIVEDENSITY ORCONSISTENCY, = RUNNING GRAVEL CONDITION,
z<| 2 SO STRUCTURE, MINERALOGY, § COLLAPSE OF WALLS, SANDHEAVE,
2| & | 3 | Uscsaroupsvaeor 2 o | CCBRISENCOUNTERED WATERSEEPAGE,
83| & =¥ B S | NROVENTATION 1S TESTSAND
0 SANDY SILT. brown, moist, firm to suff (ML) BEGIN EXCAVATION @ 15:10
We = 19.6%
Dry Density = 100.0 PCF
0.7 LL=21 PI=1
LEAN CLAY, gray, moist, stff (CL) K =4.6 x 10¢ cm/sec
&
1.0 -2 — ]
T Q :
7
L7
POORLY GRADED SAND, medium to fine,
brown, moist, loose 1o medium dense (SP)
w4224 L ] ]
0
END TEST PIT @ 3.0' B.G.S. FINISH BACKFILLING @ 15:25
4.0 "1 —
5.0' —




PROJECTNUMBER TEST PIT NUMBER
GLO65550.FLFS STP-09 SHEET 1 OF 1
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RUFS LOCATION 3+80E, 3+00N LOGGER__C. Lawrence
ELEVATION_ 664 ft + CONTRACTOR_E.T.L
EXCAVATION EQUIPMENT__JD 310-A DATE EXCAVATED____ 4/19/89
WATERLEVELAND DATE____ Not encountered APPROX. DIMENSIONS: Langth__3ft _ Width_2ft ___ Maximum Depth
z | SAMPLE SOIL DESCRIPTION COMMENTS
2zl L [ eq SOLNAME COLOR, MOISTURE CONTENT, Q gmwaeauvnmm
=g 2 22 | SOk STRUCTURE MIERALOGY. 2 COLLAPSE OF WALLS_ SAND HEAVE,
£zl B w2 | JSCSaROUPS = o | OEBRISENCOUNTERED, WATERSEEPAGE
5l = s YMBOL > S | GRADATIONALCONTACTS, TESTS AND
aal % Fz = | INSTRUMENTATION
0 SANDY SILT, brown, moist, firm to saff (ML) BEGIN EXCAVATION @ 14:50
&
P I B 5
: - LEANCLAY, gray, moist, salf (CL)
- =
| D
@
L7
POORLY GRADED SAND, fine, dry to moist,
loose o medium dense (SP)
20 +—201 L —
3.0
END TEST PIT @ 3.0' B.G.S. FINISH BACKFILLING @ 15:05
40 —
5.0 —




Ll

Mt PROJECT NUMBER TEST PIT NUMBER
GLO65550.FLFS STP-10 SHEET | OF 1
TEST PIT LOG
PROJECT___Onalaska Municipel Landfill RUFS LOCATION 4+80E, 1+00N LOGGER__C. Lawrence
ELEVATION__666 fi+ CONTRACTOR_ET.L
EXCAVATION EQUIPMENT___ID 310-A DATE EXCAVATED ___ 4/19/89
WATERLEVELAND DATE___ Not encountered APPROX.DIMENSIONS: Langth__3 ft __ Width_2ft  Maximum Depth__ 3 ft
2 | SAMPLE SOIL DESCRIPTION COMMENTS
el o . | SOLNAME.COLOR.MOISTURE CONTENT, Q DIFFICULTY INEXCAVATION. |
22l $ | T8 | Sl TRcrons ematoay C v 3 COLLAPSE OF WALLS, SANDHEAVE,
EE| & | w3 | Jscseroupsvneot g | DEBRISENCOUNTERED. WATERSEEPAGE,
5| = £3 5 S | GRADATIONALCONTACTS. TESTSAND
3| 2 INSTRUMENTATION
0 SANDY SILT, brown, moist, firm to stiff (ML) BEGIN EXCAVATION @ 14:20
1.0 g We=225%
1.0 < — Dry Density = 100.2 PCF —]
E LEAN CLAY, gray, moist, stff (CL) LL=26 Pl=4
» K =55x 107 cm/sec
@
20 20 —]
' POORLY GRADED SAND, fine. gray, dry to We = 7.2%
moist, loose to medium dense (SP) Dry Density = 103.5 PCF
K =68 x 10* cm/sec
3.0 ENDTEST PIT@ 3.0 BGS. FINISH BACKFILLING @ 1445
40 —
50 —




PROJECT NUMBER TEST PIT NUMBER
GLO65550.F1.FS STP-11 SHEET 1 OF 1
TEST PIT LOG
PROJECT___ Onalaska Municipal Landfill RI/FS LOCATION 5+SOE, 2+50N LOGGER___C. Lawrence

ELEVATION__ 660 ft £

CONTRACTOR_E.T.L.

EXCAVATION EQUIPMENT, JD 310-A

DATE EXCAVATED 4/19/89

WATERLEVELAND DATE Not encountered APPROX.DIMENSIONS: Length__ 3 ft  Width__2ft Maximum Depth____ 3 ft
2~ SAMPLE SOIL DESCRIPTION COMMENTS
2 L [ @ = | SOLNAME COLOR MOISTURE CONTENT, Q DIEFICULTY INEXCAVATION.
HERH IR oo g, | wEmisioioe
§5| £ | £3 | UscSeRouPsvmeat 5 S | GRADATIONALCONTACTS.TESTSAND
on{ & Z INSTRUMENTATION
0 SANDY SILT, brown, moist, firm to stiff (ML) BEGIN EXCAVATION @ 13:50
- We =13.4%
Ry Dry Density = 115.8 PCF
10 +—LL e K =63 x 107 cr/sec |
= LEAN CLAY, gray, moist, stiff (CL)
-|o
@
1.7
POORLY GRADED SAND, fine, gray, dry to
moist, loose to medium dense (SP)
2.0' — — — —
3.0
END TESTPIT @ 3.0'B.G.S. FINISH BACKFILLING @ 14:15
4.0~ —
5.0' —




Attachment C-2
GEOTECHNICAL LABORATORY DATA
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WARZYN

June 5, 1989
13410.12

Exploration Technology, Inc.
1402 Emil Street
Madison, WI 53713

Attention: Mr. Tom Ruda

Re: Geotechnical Laboratory Test Results
Onalaska Municipal Landfill Cover
Onalaska, Wisconsin
CH2M Hill Job # GLO65550.FI.FS

Dear Mr. Ruda:

As requested, we have completed laboratory soil testing on the 13, 3-in.
diameter Shelby tube samples and 11 bag samples that you delivered to us on
April 20, 1989. Testing was performed in general accordance with CHM Hill's
letter of April 17, 1989. As instructed, each sample which was tested for
permeability also had the following laboratory tests performed: natural
moisture content, grain size distribution (including a hydrometer analysis for
samples with more than about 10% passing the No. 200 sieve), and dry unit
weight.

Because many of the samples are silty to sandy in character, changes in the
testing program were made from those outlined in the April 17, 1989 letter.
These revisions were discussed earlier by telephone with Chris Lawrence of
CHzM Hill, and include the following:

1) Tests were performed on 11 of the 13 Shelby tube samples. Two of the
bag samples were tested for standard Proctor compaction, with one of
the two bags also tested for permeability at approximately 95%
compaction (based on standard Proctor).

2) Due to the lower soil plasticities of many of the samples than
anticipated, the shrinkage limit test was not performed. Atterberg
limits were not performed on samples which are nonpiastic.

3) The lower soil plasticities also influenced specimen preparation and
test parameters for the permeability tests. For example, a
length-to-diameter ratio of approximately 2:1 instead of 1.5:1 was
used, hydraulic gradients were in the range of 8 to 22 instead of 10 to
30, and the time intervals between readings were in some cases about
8 h instead of approximately 24 h. Warzyn Engineenng inc

One Science Cour:
Urwversity Researcn Mo
PO Bus 5155

Madison. Wisccnsin 53 °CS

160B) 27yt



Mr. Tom Ruda -2- June 5, 1989
Madison, Wisconsin 13410.12

4) An average net confining pressure of 2 1b/sq in. was used for the
flexible-wall permeability tests. The net confining pressures at the
influent and effluent ends of the specimens were slightly lower and
higher, respectively, than the average pressure, to create a flow
condition during the "rising head/falling head" tests.

5) Because the spread sheets of flexible-wall permeability test data
include incremental and cumulative influent and effluent flow volumes
for each permeability test reading, plots of water volumes entering and
leaving the specimens as a function of time have not been included.

The test results are contained in the attached Grain Size Distribution Test
Reports, Moisture-Density Curve, Falling Head Permeability Test Reports and
Flexible-Wall Permeability Test Laboratory Data Spread Sheets. Also enclosed
are the record sheets used to visually classify the Shelby tube samples and to
select portions of the tube samples for laboratory testing.

A1l soil samples will be stored for 30 days, at which time they will be
discarded unless otherwise instructed by you.

Should you have any gquestions concerning these results or require additional
testing, please contact us.

Sincerely,
WARZYN, ENGINEERING INC.

STV

Donald W. Arenander
Geotechnical Laboratory Supervisor

DWA/mm1/DLN
[L-S-80]

Attachments: As Stated

WARZYN

$




WARZYN

had

ENGINEERING INC

3-INCH SHELBY TUBE

(c) FLEXBLE WALL
FALLING HEAD
PERMEABILITY TEST RESULTS

PAOJECT: ONALASKA LANDFILL

CH2M HILL JOB # GLO65550.FI.FS

ONALASKA, WISCONSIN
;_.wm ENGINEERING INC. + ONE SCIENCE COURT » UNWVERSITY FESEARCH PARK < PO BOX S38% * MADISON, WISCONSIN §)705

Test No,

1

Job No.__134

Date

10.12

05-26-89

Sheel 1

of

SAMPLE (a) STP 08 STP 10 STP 06A
RECOVERY 0-2' 0-2' 0-1.7"
SOIL DESCRIPTION Gray SILT, Some Sand, Gray-Brown. SILT, Brown SILT, Same Sand,

[ittle Clay (ML) E:me Clay, Little Little Clay (ML)
nd (ML) '
INITIAL FINAL INITIAL FINAL INITIAL FINAL
SAMPLE DIAMETER (cm) 4.95 4.94 4.96 4.94 4.97 4.95
SAMPLE AREA, A (cm?) | 19.25 19.17 19.29 19.21 19.39 19.28
SAMPLE LENGTH, L (em} 10.11 10.09 10.11 10.09 10.03 10.00
MOISTURE CONTENT, & | 19.6 20.5 22.5 24.1 15.6 16.6
DRY DENSITY (PCF) 106.0 106.6 100.2 100.9 113.4 114.4
| MAXIMUM GRADIENT 8 8 8 22 7 7
S I I e . . T
COEFFICIENT OF PERMEABILITY, k (cm/sec)
RUN NO. 1 6.6 x 10-6 3.1 x 10-6 2.9 x 10°®
2 6.7 x 10-6 1.3 x 10-6 3.0 x 10-6
3 6.5 x 10-6 9.0 x 10-7 2.9 x 10-6
4 5.1 x 10=6 6.7 x 107 2.8 x 106
5 5.7 x 10-6 7.6 x 10~7 2.2 x 106
6 4.5 x 10-6 6.4 x 10~7 2.0 x 10°6
7 4.8 x 10-6 6.1 x 10-7 2.2 x 10-6
8 4.5 x 10-6 5.4 x 10-7 2.0 x 10-6
9 4.6 x 10°° 5.4 x 10~/ 2.1 x 10-
10 4.6 x 10-6 5.7 x 10-7 2.0 x 10-6
AVERAGE k, (cm/sec)(b) 4.6 x 10-6 5.5 x 10-7 2.0 x 10-6
FORMULA: (c) ‘Where a = cross-sectional area of standpipe,
t = time for water level to fall from
k=233L | 100 initial hefght, hg, to final height, h
At “hr (A1) other terms are defined above)
REMARKS : 2

(a)

Shelby tube samples.

(r)
(c)

TESTED BY 222154\43

"Rising Head/Falling Head" formula.

CHECKED BY £)1LI\,

Average coefficient of permeability based on run numbers 8 through 10.

Permeability tests were performed on relatively undisturbhed 3-inch diameter

approveD By £)1/]




() FLEXIBLE WALL

WARZYN

ho d

ENGINEERING INC

PROJECT:

FALLING HEAD
PERMEABILITY TEST RESULTS
ONALASKA LANDFILL

CHoM HILL JOB # GLO65550.FI.FS
ONALASKA, WISCONSIN

Test No.

1

JobNo._ 13410.12

Date

05-26-89

Sheet 2

of

WARZYN ENGINGERING INC. - ONE SCIENCE COURT = UNIVERSITY RESEARCH PARK < PO HOX $8% « MADISON. WISCONSIN $1705

3-INCH SHELBY TUBE

SAMPLE (a) STP 02B STP 06B STP 07
RECOVERY 0-2" 0-2' 0-1.8"
SOIL DESCRIPTION Brown Lean CLAY, Gray SILT, Same Sand, Brown SILT,
Trace Sand (CL) Little Clay (ML) Little Sand & Clay
(ML)
INITIAL FINAL INITIAL FINAL INITIAL FINAL
SAMPLE DIAMETER (cm) 5.01 5.01 4.97 4.96 4.96 4.95
SAMPLE AREA, A (cm¢) | 19.75 19.75 19.43 19.30 19.34 19.25
SAMPLE LENGTH, L (am)} 10.03 10.03 10.09 10.06 10.11 10.09
MOISTURE CONTENT, % 22.5 22.2 18.6 20.2 22.2 27.4
ORY DENSITY (PCF) 102.9 102.9 108.6 109.7 95.0 95.7
MAXIMUM GRADIENT 8 22 8 8 8 8
NET CONFINING
PRESSURE (PSI) 2 2 2 2 2 2
COEFFICIENT OF PERMEABILITY, k (cm/sec)
RUN NO. 1 3.4 x 10-7 1.9 x 10-6 8.2 x 1073
2 3.1 x 10-7 1.6 x 10-6 | 8.0 x 105
3 3.0 x 10~ 1.3 x 1076 7.6 x 10-5
4. 3.3 x 10~7 1.1 x 10°6 7.4 x 10-5
5 3.4 x 10~7 1.2 x 10-6 7.4 x 10-2
6 3.0 x 10~7 1.1 x 10-6 7.2 x 10-5
7 3.2 x 107 1.2 x 106 6.1 x 10-5
8 3.2 x 10~7 1.1 x 10-6 6.0 x 10-5
9 3.2 x 10~7 1.2 x 10-6 6.2 x 10=
10 3.1 x 10~/ 1.1 x 105 6.2 x 1072
AVERAGE k, (cm/sec)yy 3.2 x 10-7 1.1 x 10-6 6.2 x 10-5
FORMULA:  (¢) Where a = cross-sectional area of standpipe,
2.3aL t = time for water level to fall from
k=230 1g10 00 initfal height, hg, to final height, h
At h1 (A11 other terms are defined above)
REMARKS : 2

(a) Permeability tests were performed on relatively undisturbed 3-inch diameter

Shelby tube samples.

(b) Average coefficient of permeability based on run numbers 8 through 10.

(c) "Rising Head/Falling Head" formula.

mesmen o ()

aEaE Y 1S

APPROVED BY Eb'l,{\



FLEXBLE WALL

WARZYN (©) CALLING HEAD Test Ne.
PERMEABILITY TEST RESULTS JobNo.__13410.12
w PROJECT: ONALASKA LANDFILL Oste _035-22-89
CHoM HILL JOB # GLO65550.FI.FS | Sheet 3 o 3

WARZYN ENGINEERMNG INC, + ONE SCIENCE COURT * UNIVERSITY FESEARCH PARX + P O) HOX SJ8% « MADISON. WICONIIV 53705

SAMPLE BAG (a) STP 04
RECOVERY 1.5-3.5°
SOIL DESCRIPTION Brown Lean CILAY,
Little Sand (CL)
INITIAL FINAL INITIAL FINAL INITIAL FINAL
SAMPLE DIAMETER (cm) 4.96 4.95
SAMPLE AREA, A (cm®) | 1935 19.24
SAMPLE LENGTH, L (am} g.99 9.87
MOISTURE CONTENT, % 19.4 0.6
DRY DENSITY (PCF) (p)! 103.7 104.6
HAXLIMUH GRADIENT 8 22
NET CONFINING
PRESSURE (PSI) 2 2
COEFFICIENT OF PERMEABILITY, k (cm/sec)
RUN NO. 1 4.6 x 10~7
2 4.6 x 10~/
3 4.6 x 107
4 4.8 x 1077
5 4.5 x 10-7
6 4.2 x 10-7
7 4.3 x 1077
8 4.4 x 10-7
9 4.2 x 10-7
10 4.3 x 1077
AVERAGE k, (cm/sec)p 4.3 x 107
FORMULA: (c) Where a = cross-sectional area of standpipe,
c-23aL ho t = :hne for water level to fall from
= log 10 nitial height, hg, to final height, hy
At “hi (A1l other terms are defined above)
REMARKS : 2

(a) This permeability test was performed on remolded soil, trimmed from a standard
Proctor sample. .
Initial percent compaction was 92.6% and the final percent compaction after
consolidation was 93.4% at a confining pressure of 2 psi.

(b) Average coefficient of permeability based on run numbers 8 through 10.

(c) "Rising Head/&allinq Head" formula.
Y & YPCRTD AY QM ADDONVER DV Q’Zﬂ

MDOCYTEY. YV



Job No. 13410
Date: 04/20/88

)3} LING HEAD PERMEABILITY TEST

Nars). .agineering Inc., | Science Ct.,

PROJECT
CLIENT

SAMPLE (a)

SOIL DESCRIPTION

SAMPLE DIAMETER (cm)
SAMPLE AREA,A(cm2)

SAMPLE LENGTH,L(cm)
MOISTURE CONTENT.%
DRY DENSITY (1lb/cu ft)
PERCENT COMPACTION

Baiversity Research Park, PO Box 5335, Nadison, NI 53705  (608) 273-0440

ONALASKA LANDFILL
CHZM HILL
STP 01 @ RECOVERY 0-2.0 FT

Brown Silty Fine-Medium SAND, Little
Clay, Trace Gravel (SHM)

7.4

42.6
_INITIAL — FINAL
16.0 16.0
11.5 12.7

118.0

118.0

COEFFICIENT OF
RUN PERMEABILITY .k(cm/sec)

1 5.0E-05
z 4.9E-05
3 5.0E-05
4 5.0E-05
5 4.9E-05
6 4.9E-05
7 5.0E-05
8 4,9E-05
9 4.9E-05
10 4.9E-05

AVERAGE COEFFICIENT OF PERMEABILITY = 4.9E-05 cm/sec

2.3l be
FORMOLA: k = ----- logie -- , ¥here a = cross-sectiosal area of staadpipe,
it b1 -tz tise for water level to fall fros initial Reight, o, to finmal beight, b1
{411 other terss are defined above)
FOOTNOTES: (a) This permeability test was performed on a relatively undisturbed 3-in.

(Based on run numbers 8 through 10)

diameter Shelby tube sample.

CHECKED BY: DUJP” DATE: ©-2 -GF

APPROVED BY: A\ patE: ©-5-89

Yh

A o 4



Job No. 13410
Date: (04,/20/89

FALLING HEAD PERMEARILITY TEST

¥ar: gineering lzec., 1 Scleace Ct.,

PROJECT
CLIENT

SAMPLE (a)

SOIL DESCRIPTION

SAMPLE DIAMETER (cm)
SAMPLE AREA,A(cm?)

SAMPLE LENGTH,L(cm)
MOISTURE CONTENT,%
DRY DENSITY (lb/cu ft)
PERCENT COMPACTION

Baiversity Research Park, PO Box 5385, Nadison, NI 53705  (608) 273-04d0
ONALASKA LANDFILL
CH2ZM HILL
STP 04 @ RECOVERY 0-2.0 FT

Brown Silty Fine-Medium SAND, Little Clay

(SM)
7.4
42.6
_INITIAL — FINAL
14.0 14.0
15.0 15.5
113.0

113.0

COEFFICIENT OF
RUN DPERMEABILITY . k{(cm/sec)

.4E-05
.4E-05
.4E-05
.5E-05
.4E-05
.4E-05
.4E-05
.4E-05
.4E-05
.4E-05

WOW-NDO e W)

(SO OU I AU I ab I AU N SO TN SR T S0 2N 3% 38 ON )

10

AVERAGE COEFFICIENT OF PERMEABILITY = 2.4E-05 cm/sec

20b b

(Based on run numbers 8 through 10)

BORMOLA: k = ----- logie -- , Where a = cross-sectional area of staadpipe,
At bt = time for sater level to fall fros isitial height, ks, to fina] deight, Iy
{(A11 other terns are defined above)

FOUTNOTES: (a) This permeability test wae performed on a relatively undisturbed 3-in.

diameter Shelby tube sample.

CHECKED BY: ®UJ\D" patE: @€ -&1

APPROVED BY: QMI DATE: @-5-99

A o 4



Job No. 13410
Date: 04,20/89

F’”" .,LING HEAD PERMEABILITY TEST
Nars,  .glaeerisg lnc., 1 Selence Ct., Ualversity Research Park, PO Box 5385, Badivon, NI S3TS  (608) 213-0440

PROJECT ONALASKA LANDFILL
CLIENT CH2M HILL
SAMPLE (a) STP 10 @ RECOVERY 0-2.0 FT
SOIL DESCRIPTION Brown Fine-Medium SAND, Trace Silt & Clay
(SP-SM)
SAMPLE DIAMETER (cm) 7.4
SAMPLE AREA,A(cm3) 42 .6
_INITIAL — FINAL
SAMPLE LENGTH,L(cm) 14.4 14.4
MOISTURE CONTENT,% 7.2 19.2
DRY DENSITY (lb/cu ft) 103.5 103.5

PERCENT COMPACTION

COEFFICIENT OF
RUN EERMEABILITY .k(cm/sec)

.1E-03
.8E-04
.7E-04
.6E-04
.2E-04
.1E-04 -
.9E-04
.0E-04
.8E-04
.8E-04
.8E-04

H OWW-J0 Uik WM
DONDTVTNIII3WWr

[

AVERAGE COEFFICIENT OF PERMEABILITY = 6.8E-04 cm/sec
(Based on run numbers 9 through 11)

2.3k (1]
FORMOLE: & = ----- logie -- , Where a - cross-sectional arer of stasdpipe,
it k1t = tise for water level o fall fros initial height, he, to fimal deight, b
{811 other terms are defined asbove)

FOOTNOTES: (a) This permeability teest was performed on a relatively undisturbed 3-in.
diameter Shelby tube sample.

CHECKED BY: L""_V_» paTe: ©-2 -&1 APPROVED BY: WIS paTE: ©-S- 89 "
\ o 4



Job No. 13410
Date: 04/21/89

FAT.LING HEAD PERMEABILITY TEST

Nars, ;ineering lnc., 1 Scieneo CL., Baiversity Research Park, PO Box 5385, Badison, W] 53785

PROJECT
CLIENT

SAMPLE (a)

SOIL DESCRIPTION

SAMPLE DIAMETER (cm)
SAMPLE AREA,A(cm2)

3AMPLE LENGTH,L(cm)
MOISTURE CONTENT, %
DRY DENSITY (1lb/cu ft)
PERCENT COMPACTION

ONALASKA LANDFILL
CH2M HILL

STP 11 @ RECOVERY 0-2.0 FT

Brown Silty Fine-Medium SAND, Little Clay (SM)

7.4
42.6
IRITIAL — FINAL .
10.7 10.7
13.4 13.7
115.8

115.8

COEFFICIENT OF
RUN PERMEARILITY.K(cm/gec)

.8E-07
.8E-07
.9E-07
.8E-07
.6E-Q7
.0E-07
.9E-07
.1E-07
.1E-07
.1E-07
.5E-Q7
.3E-07

[y
DO =T e WIIND

—
[y
[N N N ONONS R NSNS N N We))

[
[g¢]

AVERAGE COEFFICIENT OF PERMEABILITY = 6.3E-07 cm/sec

2.3k he

(Based on run numbers 10 through 12)

TORMOLA: k = ----- logts -- , Where & = cross-sectional area of stasdpipe,
it b : tise for mater level to fall froe initial height, ho, to fisal height, 1

(A1} otber terss are defised above)

FOOTNOTES: (a) This permeability test was performed on a relatively undisturbed 3-in.

diameter Shelby tube sample.

CHECKED BY: M:_ DATE: @~ 2-89

(608) 273-0440

aPPROVED BY: DAJ DpatE: ©-5-89

WARZYN

A o 4



GEAIN SIZE DISTRIBUTION TEST REPORT
-é e é & Conru .l-bdlu. Fln-. .
é é - ==
100 - ::zfs%s s 3 8 131 1%
. : | ™ :
90 : ;
80
70
& <o f*
: M
— Soe
z
w
Q
& 40
Q.
3e
20 \
10 N
"~ R : : : ; Lk o
200 109 1.9 1.0 2.1 .81 . 901
GRAIN SIZE ~ mm
Symbol | %+3* 7 GRAVEL ¥ SAND % SILT 2 CLAY
o 8.0 1.2 s5.0 37.9 5.9
LL PI Dgs Dso Dsp D3g Dis | Die c. | &y
- - 2.41 9.20 9.12 | 2.055 | 8.0314 |0.0152 | 1.00 13.2
MATERIAL DESCRIPTION Uscs
Q0 Brown Silty Fine—Medium SAND, Little Claw, Trace Gravel SM
(Rigid Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:
O Sample: STP ©1 @ RECOVERY ©-2.9 FT
ENTERED BY: MML
CHECKED BY: {_Lv®,
| D~ »: @4-20-89 APPROVED BY: &4 1\
BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYHN ENGINEERING INC. Sheet No.
WARZYN



GRAIN SIZE DISTRIBUTION TEST REFORT
5 p P d é Coar se . nediun ' Fiew
d [ T .z
oo 5 S i fse : oz &8 3 3 %8
]
80
70
« \
’l-lé 40
= 59
wl E
; {
L 40 :
) i
30 \
208 : '
ey
1@ B (O—
3 R N ] §1lE
200 100 190.0 1.0 2.1 .01 . 001
GRAIN SIZE - mm
Symbol | A+3I* # GRAVEL # SAND %z SILT Z CLAY
o e.9 2.5 4.8 79.4 16.2
LL PI Dos Dso Dse D30 his Dig Ce Cu
o} 36 4 0.02 0.915 | 0.0041 |0.0017 4.52 172.6
h—————-h————h——_——J
— e —
MATERIAL DESCRIPTION UsScCsS
O Brown Lean CLAY, Trace Sand cL
(Flexible Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:
Project: OMNALASKA LANDFILL TESTED BY: DA FHFP
o Sample: STP 62B RECOVERY ©-2.0 FT
ENTERED BY: MML
CHECKED BY: LQuJF)
| Date: 04-20-89 APPROVED Bv: AN\
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet No.

2 4



GRAIN SIZE DISTRIBUTION TEST REFORT
. ‘ ‘ ; ‘ 5' £ s Coar oo Nodtua Firne .
100 s = wi 23°% s 3 ! 1 3 :s
7 T
80
n
= SO : :
w ]
2 :
5 4@ :
o
30 "
20 N
1@
8l H S I (A & : : ] - - BERE H_‘}
200 100 16.0 1.9 0.1 .01 . 001
GRAIN SIZE - mm
Symbol ne3” % GRAVEL % SAND % SILT “ CLAY
(o} 0.0 .4 S46.7 3?7.2 5.7
|
- LL PI Dgs Dso Dsg Dzg Dis Dio Ce Cy,
(e} -— - 2.35 0.13 0.10 2.052 0.02468 |0.01346 1.30 11.1
——i——J—-_———-—-————___—____—_z
MATERIAL DESCRIPTIOMN uscs
O Brown Silty Fime—-Medium SAND, Little Clay SM
(Rigid Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:
o Sample: STP ©4 @ FRECOVERY 0-2.0 FT
ENTERED BY: nrMML
CHECKED BY: @Udﬁ
| _Date: 04-20-89 APPROVED BY: [ 1|
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet Ho.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REFORT
.‘. =l =: -é. Coar ee ‘ ediva Firne
oo L fiifscs gz 8 ;i
L : ; . - :----?—_“*% - R
sal MULLEL L WL L
80
70
& o
o ]
— S8 ;
=z
i
(]
] 4@
[+
20
16
; : ]
8L : I S LA : : ; ' : g1SE
200 100 18.0 1.9 9.1 .01 . 001
GRRIN SIZE - mm
Symbol | %+3¥ * GBRAVEL % SAND % SILT % CLAY
o] 0.0 2.4 44,7 44,1 8.8
LL Pl Dgs Dso Dsgp Do Dis Dinp Ce Cu,
e} - - 9.32 6.10 9.06 9.034 9.0124 | 0.02066 1.721 15.4
I U N W B S
MATERIAL DESCRIPTION uscs
0O Brown Sandy SILT, Little Clay ML
{Standard Proctor Sample)
R
Project No.: 13410.12 Remarks:
O Sample: STP 64 @ 9-.75 FT
. ENTERED BY: MML
(Bag Sample)
CHECKED BY: (v
| _Date: 04-20-8% HPPROVED BY: VI
BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet Ho.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

iy cwm e iem
¢ e $£S 47 oo - ?
100 - - ~ :L - S s f s - i ! > !
%0 i L. m—qL
80
70
; 4@
w
= So
wl
o
S a0
o TR R T
;
—
Y %)
a : F : : : B | : : :
200 190 18.@ 1.0 9.1 .01 .001
GRAIN SIZE — mm
Symbol | %+3* % GRAVEL % SAND % SILT % CLAY
0 2.0 0.0 8.3 3.1 18.4
LL PI Dgs Dso Dso Dzo D1s Dio Ce Cu
e} 30 10 9.082 90.013 9. 0023
F__——____.J—_—__—_____L___—L_——______—__J____—._
MATERIAL DESCRIPTION uscs
2 Brown Lean CLAY; Little Sand cL
(Standard Proctor and
Flexible Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:
N Sample: STP 64 0 1.5-3.5 FT
ENTERED BY: MML
(Bag Sample)
CHECKED BY: Duﬁ
Date: 04-20-89 APPROVED B‘(:m
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet Mo.
WARZYN



GRAIN SIZE DISTRIBUTION TEST REFORT

é & e ¢ Coar oo reodius Fire
£ ¢ &% £, Coe . L3 |
2 e = o~:1 -3 %S 3 3 § 3 1 s S
109 : : : O . .
se | (ullLl L : :
sof HLLL ML WL
70
& se
o
—_ S50
=z
w
Q : : Pl
E 40 : : o D T i ' B ] : 11}
= T AT
sel o iir L Pl L
20 | \\
16 i- : | : {]. 1 N,
% _ Oty
= : N N R | : . : : EIRE
208 109 120.0 1.0 2.1 .01 .801
GRAIN SIZE - mm
Symbol 3 % GRAVEL % SAND % SILT < CLAY
¢} 0.0 9.0 31.8 59.3 8.9
LL PI Dgs Dso Dso Dz Di1s Dig Ce Cu
o 19 1 9.21 8.04 9.0827 2.9123 | 0.0085 2.97 3.4
I . B T T———————ETTEEN E—————————————h————
MATERIAL DESCRIPTION uscs
2 Brown SILT, Some Sand, Little Clay ML
(Flexible Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:

o Sample: STP 8A @ FECOVERY ©-1.6 FT
ENTERED BY: MML

CHECKED BY: [ Py
| T e: 04-20-89 APPROVED BY: Q4 f\
BRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC. Sheet No.




GRAIN SIZE DISTRIBUTION TEST REPORT
i 4 4 4 c.vu . 'b‘lu.. Fire -
¢ é N & = - = '
oo _:_ 4 sifszvs 4 0z & 313 3%
H H . . T% .
FQ
8e
70
g 40
™
— So
z
(VY]
(3]
] 40
a.
I0
20
!
10 *4F~ w—
e ; i ; i B :
200 100 190.90 1.0 8.1 .91 . 001
GRAIN SIZE - mm
Sumbol | A+3* % GRAVEL v« SAND # SILT “ CLAY
'e) 0.0 0.0 16.0 72.1 11.9
LL PI Dgs Dso Dso Dzo Dis Dig Ce Ciy
o 21 2 8.e8 2.03 9.023 0.0078 | 0.0029 4,55 13.8
;———J——————Jb______——-.&-—_—a———————-——h—-
MATERIAL DESCRIPTION uscs
G Gray SILT, Same Sand, Little Clay ML
(Flexible Wall Permeability Test Sample)
Project No.: 13410.12 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DG~ BWE
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Appendix D
HYDROGEOLOGY INVESTIGATION

INTRODUCTION

This appendix describes the field procedures and presents results of the
hydrogeologic investigation (Subtask FQ) of the Onalaska Municipal Landfill site
RI/FS. The following activities were performed:

0 Geotechnical Boring

0 Monitoring Well Installation
0 Water Level Monitoring

0 Slug Testing

The start and finish dates for the major activities of the hydrogeologic
investigation are listed below.

Geotechnical Boring 3/6/89 3/20/89
Monitoring Well Installation 3/10/89 3/30/89
Survey Elevation/Location 3/30/89 3/31/89
Groundwater Elevation 3/31/89 3/31/89

4/17/89 4/17/89

6/12/89 6/12/89
Slug Testing 4/27/89 4/27/89

All work was done or observed by CH2M HILL personnel. The overall
hydrogeologic investigation was directed by Jeff Lamont. Either Kevin Olson,
Jewelle Imada, or Dan Plomb was the field hydrogeologist assigned to log
individual boreholes, collect samples, and monitor subcontractor activities.
Drilling and monitoring well installations were subcontracted to Exploration
Technology, Inc. (ETI), Madison, Wisconsin. Surveying, leveling, and the first
round of groundwater elevations were measured by Dan Plomb and Kevin
Olson. The second round of groundwater elevations were measured by Phil
Smith and Kevin Adler/EPA. Slug testing was performed by Dan Plomb and
Kevin Olson.
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FIELD PROCEDURES AND RECORDS
GEOTECHNICAL AND MONITORING WELL BORINGS

Eight geotechnical boreholes were drilled and sampled to provide information
about the stratigraphy, extent of soil contamination, and preliminary water
quality data. Borehole locations are shown in Figure D-1. Soil samples were
collected at regular intervals for geologic logging. Soil samples were collected
from select boreholes for grain-size analysis or for analysis of routine (RAS) and
special (SAS) parameters as specified in the QAPP. Water samples were
collected from pre-selected intervals and analyzed at the onsite laboratory for
selected VOCs.

Eighteen additional boreholes were drilled for installing groundwater monitoring
wells (see Figure D-1). Inasmuch as the drilling and sampling methods are
identical and the observations tend to supplement information from the
geotechnical borings, the monitoring well boreholes are included in the following
discussion. Monitoring well construction details are presented in a later section.

Drilling

Two rigs, a CME 75 and a CME 750, and crews were provided by ETI. All
boreholes were drilled by hollow-stem auger or rotary methods.

Four-and-one-quarter inch (ID) hollow-stem augers were used for medium depth
(to 80 feet) borings. The lead auger was screened to allow a head of water to
enter the hollow stem to minimize sand “blow” into the augers. A wooden plug
was also used in the lead auger to prevent sand blow-in in monitoring well
boreholes when no soil or water sampling was required during drilling.

The augering methods specified in the Work Plan were not possible below about
80 feet because of limitations of the drilling method. Sand blow-in below

80 feet became significant, which interfered with soil and water sampling. In
some cases it was not possible to drive the sand-point (for water samples) past
the sand in the auger stem. Below 80 feet, it was difficult to turn the augers
because of loose sand caving around the auger flights. In addition, auger
methods were not appropriate for drilling through layers of floating free product
because of the possibility of contaminating soil and water samples taken from
deeper horizons. Accordingly, rotary drilling replaced augering when
appropriate.

Rotary drilling was done using a 4':-inch roller bit with a bentonite mud wash.
Rotary methods were modified, as described below, to prevent spreading
contaminants when drilling through the landfill or through floating naphtha and
to avoid using drilling mud in zones to be screened.

Floating naphtha was encountered along the southern and western edges of the
landfill. Temporary surface casing was installed in these boreholes to isolate the
contaminated zone. The temporary casing was then flushed with clear water to
remove contaminants from inside the casing. The flush continued until the flush
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water was free of visible contamination. The borehole was then advanced with a
new batch of drilling mud.

Where monitoring wells were to be built, such as at GB2, the use of drilling
mud was discontinued approximately S-feet above the intended screened zone.
Casing was then installed to the bottom of the borehole and the drilling mud
was flushed from the casing. The borehole was advanced to the desired depth
by drilling and driving casing in 5-foot intervals using clear water. Drilling and
driving casing by this method was extremely slow. In addition, a single deep
borehole required all of the available S-inch casing at the site. Because of this,
the borehole for MW-8D was drilled to its final depth with mud, eliminating the
need for the casing, which was being used in another borehole.

Drilling methods for each borehole are summarized in Table D-1. Additional
information regarding drilling methods may be found in the Soil Boring Logs
(Attachment 1), which were completed for the geotechnical borings, and in the
field notebooks (stored in project files).

Soil Sampling

All soil samples were collected by driving a split-spoon soil sampler into the soil
ahead of the open borehole. Normally, a 2-inch spoon was driven with a
140-pound hammer in accordance with ASTM D 1586. However, 3-inch spoons
were used when analytical samples were collected to obtain the required volume
for RAS and SAS samples.

Locations, depths, and geologic descriptions for all samples taken from
geotechnical boreholes are given on the Soil Boring Logs (Attachment 1). For
convenience as a quick reference, locations and depths for grain-size samples
and analytical samples are also given on Tables D-2 and D-3. Laboratory
results for the grain-size analyses are presented in Attachment 2.

Water Samples

Water samples were collected from predetermined depths in the geotechnical
boreholes or from screened zones of monitoring wells. Samples were analyzed
for selected VOCs in the onsite laboratory to obtain preliminary information on
the distribution of VOCs in the groundwater. Analytical results from water
samples from the geotechnical boreholes and initial monitoring well boreholes
were used to modify, if necessary, the planned depth of the remaining
monitoring wells and to evaluate the need for and location of additional
monitoring wells.

Samples from geotechnical borings and the initial monitoring well boreholes
were collected by driving a 2-inch-diameter, 3-foot screened sandpoint into the
undisturbed soil ahead of the augers or casing. Two-inch gaivanized riser
connected to the sandpoint and extending to the surface formed the temporary
well from which samples were taken. At least three volumes from the
temporary well were removed before sampling. Samples from monitoring wells
installed toward the end of the well-construction period were collected directly
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GBl

GB2

GB3

GB4
GBS
GBé6
GB7
GBS
MW-1S
MW-1M
MW-2S
MW-2M

MW-2D

MW-3S
MW-3M
MW-3D

MW-45
MW-5S

MW-6M
MW-T™

Table D-1 (Page 1 of 2)
SUMMARY OF DRILLING METHODS

Method

Mud rotary to 118 feet
Surface casing (5 inches)
to 30 feet

Flight auger (pilot hole)

to 10 feet .
Surface casing (6 inches) to 15 feet
Mud rotary to 65 feet

Water rotary to 80 feet

Casing (5 inches) to 80 feet

Auger to 16 feet
Surface casing (6 inches) to 20 feet
Mud rotary to 68 feet

Auger to 60 feet
Auger to 80 feet
Auger to 80 feet
Auger to 69 faeet
Auger to 50 feet

Auger to 26 feet

Auger to 80 feet

Auger to 28 feet

Auger to 78 feet, Wooden plug in
screened lead auger

Auger to 18 feet

6-inch Surface casing to 20 feet
Mud rotary to l10 feet

Water rotary to 139 feet

S-inch Casing to 134 feet

Auger to 18 feet

See GB-2 for details

Flight auger to 10 feet (pilot hole)
6-inch Surface casing to 15 feet
Mud rotary to 100 feet

Water rotary to 142 feet

S-inch Casing to 138 feet

Auger to 28 feet
Auger to 22 feet

See GB-5 for details
Auger to 80 feet

Comments

Floating product

Floating product
Installed MW-3M in borehole

Floating product

Installed MW-6M in borehole

Installed MW-8M in borehole



Table D-1 (Page 2 of 2)
SUMMARY OF DRILLING METHODS

Method Compents

MW-8S Auger to 24 feet
MW-8M See GB-6 for details
MW-8D Mud rotary to 138 feet

MW-9M Auger to 80 feet
MW-10M Auger to 80 feet
MW-11M Auger to 80 feet

MW-12S Auger to 23 feet Drilled 3 times (well problem)

MW-13S  Auger to 25 feet
MW-14S  Auger to 18 feet

GLT913/007.WP



Boring Number

Boring Number

GLT913/008.WP

Table D-2

GRAIN-SIZE SAMPLE LOCATIONS

GB-1
GB-3
GB-3
GB-3
GB-4
GB-4
GB-4
GB-5
GB-8
GB-8
MW-1
MW-1
MW-1
MW-3
MW-7
MW-7

Table D-3

RAS/SAS SAMPLE LOCATIONS

GB-1
GB-2
GB-2
GB-2
GB-6
GB-6
MW-1
MW-1
MW-1
MW-2
MW-2
MW-2
MW-2

Depth (ft)

113-117
14

55

75

20

80
18-22
53-55
78-80
24

58

75
108



from the installed screen. At this point in the investigation, the need for
additional wells had been established and rapid turnaround times for analytical
results were not critical.

Sample locations and depths are given in Table D-4.
MONITORING WELL INSTALLATION
Well Construction

Boreholes were drilled or augered to the desired depth. Ten feet of screen and
enough riser to result in 2 to 3 feet of stick-up were placed in the borehole.
Wells penetrating the landfill or floating product were constructed of stainless
steel. The other wells are PVC.

Depending on the drilling method, augers or 5-inch casing were then removed to
allow approximately 13 feet of sand to cave around the screen to form a natural
gravel pack that extended at least 3 feet above the top of the screen.

Approximately 1 foot of bentonite pellets formed a bentonite pellet seal above
the gravel pack. One foot of fine-sand was added to prevent the bentonite
slurry from penetrating the pellet seal. .The borehole was grouted to the surface
with a bentonite slurry to form an annular seal. The slurry was added using a
tremie pipe that extended to within 2 feet of the fine sand.

The remaining augers or casing were removed after the grout was added.
Typically, the grout would settle overnight at or near the water table (10 to

20 feet below the surface). A bentonite/cement grout was used to top off the
annular seal. This, in conjunction with a 2-foot-diameter concrete pad, formed a
surface seal. The concrete pad also supported the locking 6-inch diameter steel
protective casing that was installed over the riser pipe. Bumper posts were
installed around wells along the road and in the farm field south of the site.

Attachment 3 contains construction details for each monitoring well. Deviations
from the typical construction method are noted on the diagram.

Well Development

Groundwater monitoring wells were developed by removing water from the well.
Water was removed with a hand operated (BK pump) or an air-driven (QED
well-development pump) positive displacement type pump. The amount of
water removed was based on the clarity of the water, the amount of water
added during drilling, and the volume of the riser. At least 100 gallons were
removed. For deeper wells, five well volumes plus the estimated quantity of lost
circulating fluid, were removed. Actual purge volumes are given in Table D-5.

Well Locations/Elevations

Well elevations were established using a tripod level and rod. All riser
elevations were measured from the north side of the uncapped riser pipe unless
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Table D-4
GROUNDWATER SAMPLE LOCATIONS
CSL FIELD SCREENING

Boring Nupber Repth (ft) e .D. No,
GB-1 20 MW-5S-01
GB-1 80 GB-01-01(80)
GB-1 120 GB-0l1 (120)
GB-3 17 GB-03-01
GB-3 60 GB-03-02
GB-4 8-11 GB-04 (8-11)
GB-4 54-57 GB-04 (54-57)
GB-5 10 GB-5 (10)
GB-5 80 GB-5 (80)
GB-6 18-21 GB-06-(18-21)
GB-6 73 GB-6M-73
GB-6 121-131 MW-8D
GB-7 22 GB-07-01
GB-7 70 GB-07-02
GB-8 18-28 GBO8 (18-28)
GB-8 55-58 GB-08 (55-58)
MW-1 23 MW-1S-23 feet
MW-1 80 MW-1M-01
MW-2 28-31 MW-2S-01
MW-2 78-81 MW-2M-01
MW-2 108-111 MW-2D (108-111)
MW-3 18 MW-3S-01
MW-3 69 MW-3M
MW-4 20-30 MWO4 (20-30)
MW-7 25-30 MW-7S (25-30)
MW-7 80-82 MW-7M (80-82)
MW-9 25 MW-9M (25)
MW-9 80 MW-9M (80)
MW-10 18-21 MW-10M (18-21)
MW-10 76-78 MW-10M (76-78)
MW-11 20-22 MW11M (20-22)
MW-11 76 MWLIM (76)
MW-12 13-23 MW-12S
MW-13 14-24 MW-13S
MW-14 6-16 MW-14S

GLT913/009.WP



Table D-5
PURGE VOLUMES FOR WELL DEVELOPMENT

Well Nugber Burge Volume
MW-18 100
MW-1M 100
MW-25S 100
MW-2M 400
MW-2D 400
MW-3S 100
MW-3M 350
MW-3D 400
MW-48 100
MW-58 100
MW-6M 100
MW-T™ 100
MW-8S 100
MW-8M 100
MW-8D 400
MW-9M 100
MW-10M 100
MW-11M 100
MW-128 L1oo
MW-13S8 100
MW-14S 100

GLT913/010.WP



otherwise noted. Measuring points other than the north side of the riser are
marked on the riser pipe. Ground surface elevations are measured from a
representative point in the general vicinity of the well.

All elevations were tied to the National Geodetic Vertical Datum (NGVD)
through the bench mark establish by Martinez, Inc., as part of the site
topographic mapping. Surveyed elevations are given in Table D-6.

The location of each new monitoring well was determined by taping distances
from known landmarks or based on the grid established on the site during the
geophysical survey. Monitoring well locations were marked on a 1:1200
topographic site map. Monitoring well locations are also shown on Figure D-1.
The topographic map is stored in the project file.

GROUNDWATER ELEVATIONS

Depth to water in the monitoring wells was measured with an electric water
level indicator. Depths and elevations for March 31, April 17, June 12, and
August 2, 1989, are given in Table D-7.

SLUG TESTS

A schematic diagram of the gas-displacement slug test apparatus used in the
medium and deep wells is shown in Figure D-2. The apparatus allows for the
depression of the water level in the well using compressed nitrogen gas. When
the gas pressure in the well equilibrated with the difference in elevation head
between the well and aquifer, the test was started by venting the well. Data
were collected using a Campbell Scientific, Inc., Model 21X Micrologger linked
to Druck pressure transducers.

The gas displacement apparatus cannot be used on wells screens that straddle
the water table, as is the case for the shallow wells. Slug tests in shallow weils
used the apparatus shown in Figure D-3. A hollow slug was placed in the well
to displace water. The test was started by rapidly removing the slug. Data were
collected using a single transducer connected to the Micrologger.

Three tests were done on each well that was tested. Raw data for each test
were plotted on the graphs in Attachment 6. Data were analyzed according to
the method described by Bouwer and Rice (1976) and Bouwer (1989). The
average hydraulic conductivity for each well is given in Table D-8.
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Table D-6
WELL ELEVATIONS

Well Riser Ground
Number Elevation (ft) Elevation (ft)
New Wells
MW-1S 663.22 660.9
MW-1M 663.47 660.9
MW-2S 664.88 662.3
MW-2M 664.93 662.9
MW-2D 665.07 662.75
MW-3S 656.44 653.7
MW-3M 655.43 653.6
MW-3M 655.43 653.6
MW-3D 656.46 653.9
MW-4S 665.01 662.6
MW-5S 659.46 656.4
MW-6M 648.46 646.0
MW-7M 662.51 660.3
MW-8S 661.88 659.4
MW-8M 662.63 659.4
MW-8D 661.65 659.2
MW-9M 656.10 653.6
MW-10M 656.51 653.3
MW-11M 657.17 654.3
MW-12S 662.95 660.2
MW-13S 664.87 661.8
MW-14S 656.19 654.8
0ld Wells
B-1 663.42 660.6
B-2 667.23 665.3
B-3 661.06 659.9
B-4S 656.16 655.1
B-4D 656.62 655.0
B-5 662.00 659.4

GLT913/011.WP



Table D-7
GROUNDWATER ELEVATIONS IN FEET

Well 6/1/88 3/31/89 4/17/89 6/12/89 8/2/89
Nugber _Elev. Depth Elev. Depth Elev. Depth Elev, Depth Elev.

New Wells

MW-1S -—- 16.87 646.35 19.13 644.10 18.48 644.25 20.88 642.34
MW-1M -- 17.13 646.34 19.35 644.12 19.22 644.25 21.12 642.35
MW-2S - 17.82 647.06 20.33 644.55 20.16 644.72 22.11 642.77
MW-2M -- 19.07 645.86 20.94 643.99 20.67 644.26 22.59 642.34
MW-2D -- 19.61 645.46 21.05 644.02 20.79 644.28 22.81 642.26
MW-3S - 11.17 645.27 12.50 643.94 12.35 644.09 14.46 641.98
MW-3M - 10.12 645.31 11.58 643.85 11.36 644.07 13.35 642.08
MW-3D - 11.06 645.40 12.52 643.9¢ 12.30 644.16 14.29 642.17
MW-4S -- 20.19 644.82 21.16 643.85 20.90 644.11 22.82 642.19
MW-58 -- 13.82 645.64 15.54 643.92 15.35 644,11 17.52 641.94
MW-6M -- 3.21 645.25 4.83 643.63 4.66 643.80 6.55 641.91
MW-7M -- 18.12 644.39 18.58 643.93 18.28 644.23 20.39 642.12
MW-8S - 17.15 644.73 18.15 643.73 19.93 643.95 19.91 641.97
MW-8M -- 17.80 644.83 18.90 643.73 18.66 643.97 20.63 642.00
MW-8D - 16.84 644.81 17.89 643.76 17.65 644.00 19.63 642.02
MW-9M - 11.73 644.37 12.53 643.57 12.35 643.75 13.71 642,39
MW-10M -- 11.71 644.80 13.07 643.44 12.93 643.58 14.22 642.29
MW-11M - 13.10 644.07 13.55 643.62 13.21 643.96 15.14 642.03
MW-12S - 18.43 644.52 19.14 643.81 18.87 644.08 20.90 642.05
MW-138 - 20.03 644.84 20.86 644.01 20.55 644.32 22.69 642.18
MW-14S -- 11.48 644.71 13.44 642.75 13.24 642.95 15.14 641.05
0ld Wells

B-1 642.61 17.76 645.66 19.28 644.14 19.03 644.39 -- --
B-2A 642.45 -- 23.30 643.93 23.12 644.11 -- --
B-3A 642.42 16.09 644.97 17.20 643.86 16.93 644.13 -- --
B-4S 642.45 11.24 644.92 12.82 643.34 12.60 643.56 -- --
B-4D - 11.20 645.92 12.75 643.87 12.58 644.04 - --
B-5 642.57 16.92 645.08 18.12 643.88 - -- -- --
River 642.56

GLT913/012.WP
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Table D-8
HYDRAULIC CONDUCTIVITY

Well Average Hydraulic Number of
Rumbex Conductivity (cm/s) —Tests
New Wells

MW-1S 0.04 3
MW- 1M 0.04 3
MW-2M 0.03 3
MW-2D 0.03 3
MW-3M 0.03 3
MW-3D 0.06 3
MW-TM 0.03 3
MW-8M 0.03 3
MW-8D 0.0028 3
MW-9M 0.03 3
MW-10M 0.03 3
MW-11M 0.03 3
MW-13S 0.06 3
Q0ld Wells

B-1 0.01 4
B-2A 0.08 4
B-3A 0.01 4
B-4S 0.009 4
B-4D 0.05 2

@Hydraulic Conductivity on MW-8D is probably not representative of the
aquifer. It is low most likely because of the drilling method and
ingsufficient well development.

GLT913/013.WP
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) [PROVECTRUNBEN NOM®
] GLO 68550.F1.FQ GB-01 SHEET 1 OF 4
CHMHILL
I SOIL BORING LOG
PROUECT_ONALASKA LocaTion _SE OF MW-58
ELEVATION DRILLING CONTRACTOR __ETI (CME 750)
DRILLING METHOD ANO EQUIPMENT _MUD ROTARY WITH SPLIT- SPOON SAMPLING
WATER LEVEL AND DATE START__3-13-89 FINISH __3-15-89 LOGGER ___JAl
STANDARD
3&' SAMPLE ALy SOIL DESCRIPTION COMMENTS
St z RESATS SONL NAME, COLOR, MOISTURE CONTENT. DEPTH OF CASING, DRILLING RATE.
o 4 g¢ RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
§ s e grmc‘rune. MINERALOGY, USCS GROUP AND INSTRUMENTATION
& w Ea (M II“. OL a
Ea g |23 | #€ 59
§ i
. §s1 | 18 2-1-2:2 Light Brown Silty - Fine Sand 1 SM | HNu =0 ppm (t=11:50)
5 .
- -
-
. ss2 | - 4788 No Recovery 4 HNu = O ppm (t = 11:58)
10 -
:
) 883 1.0 5-7-8-10 Loose Medium o Coarse Sand 1 spP HNu = 8-9 ppm SS
= 10-12 ppm in Borehoie
15 n Note: Slight oil sheen on water
from SS
. < Hard Drilling - Gravelly
< Ss4 | 07 4-4-4-5 Loose Coarse Sand and Fine Gravel 4 SP HNu = 4 ppm in Borehole
= 0 ppm in Breathing Zone
20 . =2-3ppmin SS
] J Hard Driling - Gravelly
i i
HNu = 0 ppm in Mud
. Sss | 05 10-9-9-8 Loose Coarse Sand and Fine Gravel 4 SP HNu = 2-6 ppm in Borshole
= 0 ppom in Bree Zone
25 _ = 0 pom in Mud and SS
- -
Cobbiss
. Ss6 | 06 | 7577 | Loose Coarse Sand and Fine Gravel 1 sp | Mz -2pom i Jorenoie
30 = 0 ppm in Breathing Zone
11 8-17-08




NUM
GLO 65550.F1.FQ GB8-01 SHEET 2 OF 4

.
[ |
I

SOIL BORING LOG

PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR __ET1 (CME 750)
DRILLING METHOD AND EQUIPMENT _MUD ROTARY WITH SPLIT- SPOON SAMPLING
WATER LEVEL AND DATE START____3-13-89 FNisH ___3-1589 LOGGER __JAl
STANDARD
SE SAMPLE Imm ARD S0IL DESCRIPTION _ COMMENTS
-1 z | nesiurs SOL NAME, COLOR. MOISTURE CONTENT. PTH OF CASING. DRILLING RATE,
-§ 2 g‘ RELATIVE DENSITY OR CONSISTENCY, DRlLNG FLUID LOSS TESTS
E g8 STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTAT
;5& £ Eg ™~ SYMBOL g
%3 | £ | =3 | 8€ 23
§ 4 Note: 30" Casing in Hole
(t= 4:20)
4 h Drifling Rough - Gravelly
Losing Water
4 SS87 0.6 4-14-5-5 Gravelly Sand 1 SP ;-INu -43 ppm in Borehole
t = 4:40)
35 -
. .
. Ss8 0.2 6-6-8-8 Fine Gravel with Some Coarse Sand 4 GP {t = 5:00)
40 -
- b
i SS9 | 02 | 14-14-16-22 | Fine to Medium Gravel with Some Coarse ] GP HNu = 0 ppm
Sand (Rock Blocking End of Spoon)
‘5 —
J 4
Drilling Easier Less Gravel
4 -
0.2° Fine - Mediumn Gravel
HNu = 0 ppm (t = 8:15)
4 SS10{ 1.0 | 12-1422-16 | Medium Coarse Sand 4 SP
w —
(t = 8:40)
1 A Make Another Baxdh of Mud
i ss11| 1.3 | 12151428 | Medum - Coarse Sand 1 sP | HMNu=0pom(t=900)
55 _ _
0.5 Graveldly Sand
-
. SS12 | 0.5 | 1510-10-13 | Medum - Coarse Sand with Trace Fine Gravel - HNu = 0 ppm
&0
12 61788




) PROJEST NOWBER BORING NUNB,
] GLO 68550.F1.FQ GB-01 SHEET 3 OF 4
CHMHILL
I SOIL BORING LOG
PROJECT _ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR __ETI (CME 750)
DRILLING METHOD AND EQUIPMENT _MUD ROTARY WITH SPLIT- SPOON SAMPLING
WATER LEVEL AND DATE START___3-13-89 FINISH ___3-15-89 LOGGER __JAl
. STANDARD
SE SAMPLE ,“T;gm“ SOIL DESCRIPTION COMMENTS
™ SON. NAME, COLOR, MOISTURE CONTENT. DEPTH OF CASING. DAILLING RATE.
3 2 |9 3 RESULTS RELATIVE DENSITY OR CONSISTENCY, SOL DRLLLING FLUID LOSS, TESTS
E§ s coe STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
2 w &g ™ vBoL a
%3 | £ | =3 | € 29
~4
1 §S13 1.5 3-1-1-1 Very Loose Medium Sand with Some Coarse 1 SP (t = 1:05)
65 -
-{ -
4 SS14 | 0.9 | 12-11-14-17 | Medium - Coarse Send 4 sP HNu = 0 ppm (t = 1:22)
70 ~
4 J
i Ss15 | 1.7 | 11-16-133 Medium - Coarse Sand with Lite Fine Gravel 1l sP ﬂ:l'u-o P t = 1:50)

78 -

4 Ss18| 1.8 9-2-28 Same as Above 4 SP
80 -
< SS17| 0.9 | 20-30-31-35 | Brown Medium - Coarse Sand 4 sP OVA = 0 ppm
= 1-2 ppm from SS
85 i = 4-6 ppm in Mud
- -
< 8s18 - 7-1-5-13 Brown Medium - Coarse Sand with Fine Gravel 4 SP

372180



GLO €5550.F1.FQ

NUM
GB-01

SHEET 4 OF 4

SOIL BORING LOG

pROJECT _ONALASKA

LOCATION

ELEVATION DRILLING CONTRACTOR __ET! (CME 750)
DRILLING METHOD AND EQUIPMENT MUD ROTARY WITH SPLIT-SPOON SAMPLING
WATER LEVEL AND DATE START___2-13-89 FiniSH __3-15-89 LOGGER ___JAl
STANDARD
3E SAMPLE P AN SOIL DESCRIPTION COMMENTS
TEST SOIL NAME, COLOR, uomu CONTENT, DEPTH OF CASING, DRILLING RATE,
g < « & RESULTS RELATIVE GENSITY OR CONSISTENCY, SOR. onum nf"u'o LOSS, TESTS
,§ s § s STRUCTURE, uuem.oav USCS GROUP TION
35 | & :3 #E 3
i 19 12:1 i t = 505
% ss 210-31-33 (OVA 40-50) pom in Mud
4 =0 ppm in Brurhmg Zone
= 0 ppm in Boreho
J J
1 1
J
100 — 5520 13-17-25-20 | Reddish Brown Silty Fine Sand with 4 SM
Trace Medum Sand
.
0.5 Medium Fine Sand Cobbles
. S§821 11-15-19-24 Mnmmmmm 4 SM (t = 5:40)
Trace Medlum Sand
108 4
. .
. ss22| 18| 22n-21 Same as Above 4 sP = 8:50)
= 0 ppm
110 -
. $S233 10 | 31403928 | Reddish Fine Sand J sP HNu =0
Take CLP Sample (-0.1)
115 ..
- 3°- 17-22 -
ss
4 J
B END OF BORING ]
LB DL G804 1210




] BRSSO o
]

GLO 65550.F1.FQ GB-02 SHEET 1 OF 3
CHMHIlL
I SOIL BORING LOG
PROJECT_ONALASKA LOCATION _ WEST OF SHED, SW OF LANDFILL
ELEVATION DRILLING CONTRACTOR __ET!
DAILLING METHOD AND EQUIPMENT _FUGHT AUGERS TO MUD ROTARY, WATER ROTARY THROUGH SCREENED ZONE
WATER LEVEL AND DATE START___3-19-89 FINISH __3-20-89 LOGGER K. OLSON
8&‘ SAMPLE IP “m‘r : RD: SOIL DESCARIPTION COMMENTS
TEST
L SON NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
z 3 |8 3 RESULTS RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
§ 2 rore STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
5 ; Eg N SYMBOL s 8
3 z2 | 8E %S
1 1
L 8§17 2.0 4-563 Medium o Coarse Sand, Brown, Moist. Alt - SP HNu = 0 ppm Down Hole
Sequences of Coarse Sand Grading 10 Hnu-apapmSanprudspaa
Medium Sand. Fineing upwerd in Approx. ﬁ SO LEL =
4° Sequences.
- 4
10 ss2 | 10 | 3455 | Same, butwit isss Apparent Lamines 4 sp | HMu=5p0m in Breathing zone -
Structure, Trace Fine o Medium Gravel l’J:knz'mUndroOppmwmn
) HNu = 70 ppm on Sample Head-
J sp:;" 90 LEL = 10
-
4 8° Casing installed to 15"
15 ssa| o | s1o1s23| mw lsp| a 14'10 16 CLP Sampie
Stough o Ty e w16 e
.} Sampied. ON-6802-16
: SS4 | 08 7-7-6-6 Fine to Coarse Sand, Trace Sik and Gravel. 41 SP VOAs (4 - 40z. jars) and h
Brown in Color. (8 - 8oz jars)
4 SSs| 07 6-10-8-8 Same as Above 4 SP
20 -
J
- SS6 0 7-7-6-8 4 SP HNu = 0 ppm Down hole
e
- J
30 |
189




I [ PRGUECT NUMBER TORING NUMBER
R GLO 65550.F1.FQ GB-02 SHEET 2 OF 3
CHMHILL
I SOIL BORING LOG
PROUECT _ONALASKA LOCATION _WEST OF SHED, SW OF LANDFILL
ELEVATION DRILLING CONTRACTOR __ET!
DRILLING METHOO AND EQUIPMENT _FLIGHT AUGERS TO MUD ROTARY, WATER ROTARY THROUGH SCREENED ZONE
WATER LEVEL AND DATE START___3-1980 raisH__3-2089 | 0gGeR ___K. OLSON
STANDARD
3 SAMPLE IPMTII par SOIL DESCRIPTION COMMENTS
oE z RO ATS SOIL NAME COLOR. MOISTURE CONTENT. DEPTH OF CASING, DRILLING RATE,
o 2 gg RELATIVE DENSITY OR CONSISTENCY, SOIL DRILLING FLUID LOSS. TESTS
=§ s F55 STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
E2 & Hg N symeoL ag
43 | 2 |23 | #€ 53
. 1
as —J SS7 | 04 [13-18-15-17 | Sand with Gravel less than 1° SP HNu = 0 pom on Sampie
] Headspace. Coukd be mosty
B sloczh. Rig has been noisy, so
couid be occasional Gravel Seams
) ) in Last 10'
40 — .
~ -
. SS8 | 09 | 12-13-11-14 Fine 1o Coarse Sand, Trace Gravel '1 SP HNu = 0 pom on Sampie
Headspace
45
50 -1
- -
4 SS9 19-27-49-21 Same ss Above, Except Encountered s 4° Gravel 4 SP 3° Spoon at 55' to Collect CLP
Zone, Gravel Less than 2° at 54 Sample (2 - doz. jars) for VOAs
55 - and (S - 8oz. jars) ON-6802-55
Hnu = 0 ppm on Sample
A i Headspace
~ .
80 Gravel Zones Rig Chatwring from 57 o 5¢'
251780




I BRI WU NUM®
GLO 88850.F1.FQ GB-02 SHEET 3 OF 3
[ ] SOIL BORING LOG

PROSECT_ONALASKA LOCATION _WEST OF SHED, SW OF LANDFILL

ELEVATION DRILLING CONTRACTOR __ET!
DRILLING METHOD AND EQUIPMENT _FLIGHT AUGERS TO MUD ROTARY, WATER ROTARY THROUGH SCREENED ZONE
WATER LEVEL AND DATE START __3-19-89 FINISH ___3-20-89 LOGGER ___K. OLSON
STANDARD
SE SAMPLE w ,fm“ SOIL DESCRIPTION COMMENTS
S SOIL NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DAILLING RATE,
T RERE 3 RESULTS RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
s P STRUCTURE. MINERALOGY, USCS GROUP AND INSTRUMENTATION
55 ai &‘g N SyMBoL ag
a | & |r2|3€ 23
- 4
65 - -
< 8S10| 04 |21-19-16-13 Same as Above, Fine to Coarse Sand, 4 sP Install 5° Casing to 65, and
Trace Gravel Flushed with C, Water
- -
70 s -
> ss11| o | 28901516 1 sP CLP Sample Collected from 73
to 78, VOAs were
75 . Co from Uncisturbed .
Sample. Some of other Parameters
4 . were Collected from Undisturbed
Sampile and Slough that Settled
out in Cased Borehole ON-GBO2-75

END OF BORING

17-00




[PAGIESY NUUBER
GLO 88880.F1.FQ GB-03 SHEET 1 OF 3
SOIL BORING LOG
PROJECT_ONALASKA LOCATION _75FT WEST OF SOUTH GATE.
ELEVATION DRILLING CONTRACTOR __ET1
ORILLING METHOD AND EQUIPMENT _CME-75 HSA (4 1/27) AND MUD ROTARY WITH SPLIT-SPOON SAMPLING
WATER LEVEL AND DATE START _3-8-89 FINiSH ___3-9-89 LOGGER __JAl
STANDARD
§E SAMPLE PanaoARD SOIL DESCRIPTION COMMENTS
w TEST SO, NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE.
3 |9 E RESULTS RELATIVE BENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS TESTS 1
§ s g core STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
w E (N) =
53 g r.g SE 3
HSA
4 Ss 1.3 29-21-13 Dark Brown Silty - Fine Sand with Trace Fine 4 SM No HNu Deflection 4
. . .
s ss 1.6 3-433 LEL = 0%
Rust Sifty - Fine Sand withTrace Fine Gavel SM
{ SS 06 2-5-6-7 Fine 10 Coarse Sand With Some Sik SP LEL = 0%
-4 -4
10 ss | 1.3 6-3-1-1 ~ No HNu Deflection -
Dark Brown Fine Sand with Trace Fine Gravel
. HNu Deflection 1
SS 0.5 3-2-23 Medium 10 Coarse Sand and Fine Gravel sp Fmssw%“
L - Borehole 10-1 ~
Breathing Zone
HNu Deflection
15 SS 0.7 2-1-1-1 Same as Above (Sample Collected for CSL) -4 SP Fran&wd}owaOppm —
one
4 Last 172" B-au-?pg‘:w 1>4
1 1 Noted Osi-type Sheen N
SS 0.3 2-3-12-13 Same as Above SP HNu Deflection
4 < From SS 12-13ppm s
Breathing Zone Oppm
i Shight Discoloration T
20 4 Ss 08 Same as Above - sP HNu Deflection —
From Borehole 10-15ppm
4 ing Zone .
. e Mud Rotary ——————|
. sS01| 08 | 611-13-19 | Madum 10 Coarse Sand with Trace Fine Gravel { SP gn‘»a x -
4 Coldlected Grain Size Sampie :
25 - SS 1.4 | 30-16-20-18 | Same as Above -4 SP No OVA Reedings -1
o 4 4
Ss 0.7 5575 Same as Above SP No OVA Readings
- -
2 SS o 10-18-12-11 | No Recovery
ml 1 m —




| ] [PROJECT NUMBER NUM
] GLO 65550.F1.FQ GB-03 SHEET 2 OF 3
CHMHIlL
— SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE STARY ______ FNISH_____  LOGGER __JAl
STANDARD
gE SAMPLE PN Ao SOIL DESCRIPTION COMMENTS
TEST SOIL NAME, COLOR, MOISTURE OONTENT DEPTH OF CASING, DRILLING RATE,
g 2 | 9c | E RESULTS RELATIVE BENSITY OR CONSISTENCY DRILLING FLUID LOSS, TESTS
g 3 2 § ce s RUCTURE, MINERALOGY, USCS anw ANO INSTRUMENTATION
W E N YMBOL =
E g :g € 58
SSs 0.8 7-8-9-23 Medium - Coarse Sand with Trace Fine Gravel SP
Sand with some Fine Gravel
35 - Ss 1.3 | 27-27-21-22 | Medium - Coarse Sand with some Gravel -4 SP
Gravelly Medium Coarse Sand
] SS 0.8 | 11-12-13-12 | Medum to Coarse Sand, More Gravelly at Botiom SP OVA =0 ppm (t = 11:15)
40 SS0z2| 09 | 11-10-10-13 | Medium 1o Coarse Sand with Trace Fine Gravel - SP OVA-Oppn{f-ndO)
Collected Gran Size Sampie
| 3 08 | 1521-22-24 | Same as Above J SP
45 - SS | 09 | 12-1312-12] Same as Above 4 sp
ss 0.8 | 10-18620-20 | Same as Above SP OVA = 0 ppm (t = 13.00)
E
50 4 Ss 1.1 | 10-1515-17| Same as Above -4 sP
S8 0.9 6-10-11-18 Same as Above | SP OVA = 0 ppm (t = 13:50)
55 < SS 0.7 | 1515-13-13| Same as Abovw -1 sP
S8 1.0 | 18-18-16-25 | Gravelly Madium - Coarse Send sP
. Fine to Mediumn Gravel 4
o SS | 0.9 |504820-20| Same asAbove 1 sp
1




[PROJECT NOWSER N

GLO 85880.F1.FQ GB-03 SHEET 3 OF 3
CHMHIIL
 — SOIL BORING LOG
PROUECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE START FiNiSH _3-9-89 LOGGER ___JAl
STANDARD
gE SAMPLE PETANDARD, SOIL DESCRIPTION COMMENTS
x neaTe ME, COLOR, MOISTURE CONTENT, DEFTH OF CASING, DRILLING RATE.
3 2 g¢ neumve DENSITY OR CONSISTENCY, SOIL DRLLING FLUID LOSS, TEST
§ s s STRUCTURE, MINERALOGY, USCS GROUP ANO INSTRUMENTATION
a G| W N F
€ 28
3] & |z2)8E >
60
- -
S8 1.2 | 20:20-45-35| Same as Above SP
+ Gravelly Fine - Medium Sand
68 - Ss 0.9 | 18-14-11-10 | Medium - Coarse Sand 4 sP OVA =0 ppm (t = 14:45)
Fine - Madium Sand
j Ss 1.0 | 10-10-15-18 | Fine - Medium Sand with Trace Fine Gravel SP OVA = 0 ppm (t = 15:10)
70 - END OF BORING ]




| FPROIEST NUNBER
] GLO 65850.F1.FQ GB-04 SHEET 1 OF 2
CHMHIIL
[ SOIL BORING LOG
PROJECT ONALASKA LocaTion RAVINE SW OF SHED
ELEVATION DRILLING CONTRACTOR _ET1
DRILLING METHOD AND EQUIPMENT _4 1/4° AUGERS, LEAD SCREENED, SS SAMPLUING WITH 2'-2° SPLIT-SPOONS
WATER LEVEL AND DATE START___3-8-89 FINISH ___3-9-89 LOGGER ___KLO/ I
STANDARD
SE SAMPLE AR SOIL DESCRIPTION COMMENTS
e z | nesours SON. NAME, COLOR, MOISTURE CONTENT. DEPTH OF CASING, DRILLING RATE,
] g,, RELATIVE DENSITY OR CONSISTENCY, SOL DRI.LING LING FLUID LOSS, TESTS
! é res STRUCTURE, MINERALOGY, USCS GROUP INSTRUMENTATION
Ss w &g (N, S ’8
RERES 23
. ss1 | 1o 2333 Brown Medium 10 Coarse Sand, Moist to Wet, 4 sp HNu =0
Trace Gravel (fne). pem
. ss2 | 12 6-4-2-2 Same, but Saturased. 4 spP HNu = 0 ppm
5 -
4 Ss3 | 15 1-3-35 Same, with a Trace of Sik. 4 sp HNu =0 ppm
4 ss4 | 02 2-1-2-1 Same 4 sp HNu =0 'Suspect of Vaiidi
He ,.E"’"' ( poa ty
10 4
4 sss | o8 11-8-4-2 Same ] sP Installed Sandpoint from 8 to 11°to -
Sample, Collected CSL Sample
J 15=05 - 3/8/89.
- Ssé 1.5 | 2131520 Brown, Medium 1 Coarse Sand, Wet, 4 SP & Sample for Grain Size -
Trace Gravel (up 10 1°). Andyu. HNu-Oppmss
15 .
. ss7 ) 0 2248 Same 4 SP | A inte Fine Gravel Lettin Spoon. -
.
- SS8 | 1.0 | 1615812 | Same, with a Sight increase in Gravel 4 sp HNu = 0 ppm SS
(subanguisr).
20 .
1 SS9 | 08 | 401358 | Same 18P
-
J Ss10| 1.2 21-12-8-9 Same 4 SP HNu = 0 ppm SS
25 =
. sSt1| 1.8 | 120-11-17 | Same 4 SP
-1
. 8812| 20 | 261728 | Same 4 s HNu = 0 ppm SS
30 .
1 181




Iy UMBE BORING NUM
| ] GLO 65550.F1.FQ GB-04 SHEET 2 OF 2
CHMHILL
N SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOO ANO EQUIPMENT
WATER LEVEL AND DATE START ____ ~ FNISH__ 3988  oacager ___KLO/JWI
STANDARD
EE SAMPLE !" NI SOIL DESCRIPTION COMMENTS
. DEPTH OF CASING, DR A
g 4 < E RESULTS AELATVE BENSITY OR A CONSISTENGY, SOL DRILLING FLUID LOS% %s"’re RATE.
§ s 2 P STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTAT|
E& & !‘!3 N ag
#3 | ¥ | 73 | &€ 2
. ss13| 1.5 | 201512-25| Same 4 sp
4 SS14)| 20 | 351335 Same 4 sp
a5 -
- No | 0 5.2-6-11 4
. SS15| 20 |5-12-36-50/5°| Same J sP Collected a Sampie for Grain-size
: Analysis.
40 -
. No 0 106-7-23 4
.J
E SS16| 20 7-7-14-41 Same, with Slightly Less Gravel, 4 SP HNu = 0 ppm SS
45 -
- S$S17| 1.5 15-128-13 | Same 4 &P HNu = 0 ppm SS
. ss18| 1.0 | 2110630 | Same 4 8P
s J
. No | 0 | 18201313 4
[Sample|
ﬁ
. No 0 37-28-29-50 1 SP Blow Counts Reflect a Full Spoon,
55 - Sediment Caicher. Coflected
Grain-size Sample.
. SS19 | 0.9 | 16454433 Same, Skghtly More Well Graded. 4 sp Hm-ozmm 4nof
Blow in into Augers,
J Shake out 4”.
W No 0 28-69 - Collected a CSL. Sample from
80 % END OF BORING Sandpoint within Auger at 53 i
W|

)
y




N ‘ [PROJECT NUUBER NUM
] GLO 65880.F1.FQ GB-05 SHEET 1 OF 2
CHMHIL
—— SOIL BORING LOG
PROJECT ONALASKA LOCATION _WEST EDGE OF [ PROPERTY
ELEVATION DALLING CONTRACTOR __ET
DRILLING METHOD AND EQUIPMENT _4 1/4° AUGERS
WATER LEVEL AND DATE START ___3-20-89 FnisH __3-20-89 LOGGER __D. PLOMB
STANDARD
SAMPLE PerANDARD SOIL DESCRIPTION COMMENTS

E RESULTS SO NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, ORILLING RATE,
ﬂ d « RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
g E g 688 ng MINERALOGY, USCS GROUP AND INSTRUMENTATION
% w &3 N YMBOL
2| & |23 |aE 28
-{ 4 .
ﬁ - =
Dark Brown Fine Coarse Send, with a liwe Sit, | sw 1
4 sst| 11| 122 Loose, and Dry. HNu Borehole -

=0 on
Dark Brown Medium to Coarse Sand, Loose, and SP HM.O%SS
Saturatec.

. §s2 | 1.0 2-2-2:2 Same 4 sP HNu = 0 ppm on Borehole 2
HNu = 0 ppm SS

10 - -1

. ss3| 20| 5833 | same { sP | HMu <0 ppm on Borehole :
HNu = 0 ppm SS

18 - .

j . -

1 Ssé | 20 | 24287 | Same, but with Occasionally Small © { sP | HMu=0 pom on Borehole -
Large Gravel. HNu = 0 ppm SS

20 - i

1 b 1

. SS85 | 1.5 | 14202823] Same, but Very Dense { s | HMu=0 pom an Borehole .
HNu = 0 pom SS

28 - -

e sse | - 29-33-27-16 | Seme, but Very Denve WSP .




| ) [PACIECT NUMBER PORING NUMBER
] GLO 85550.F1.FQ GB-08 SHEET 2 OF 2
CHMHIL
L SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE START FINISH ___3-20-89 LOGGER ___D. PLOMB
STANDARD
gE SAMPLE pENETRANC SOIL DESCRIPTION COMMENTS
|y SON. NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
g 4 | 9« | E RESULTS RELATIVE DENSITY OR CONSISTENCY, SO DRILLING FLUID LOSS, TESTS
§ 3 2 ¥ = STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
E& w 8‘!3 3 N SyveoL ]
33 | £ | 72 | &€ 5
] j ]
40 ss7 | o4 | 111177 Same 4 sp HNu = 0 ppm on Borehole -l
HNu = 0 ppm SS
. g .
50 SS8 | No | 92729087 | — H — | HNu=0 ppm on Borshole ~
[Sample
- -4 -
60 859 0.4 | 19-36-35-12 | Same - SP HNu = 0 ppm on Borshole -
HNu = 0 ppm SS
J J 5
— -— -J
1 1 1
70 SS10| 03 | 45-1922-13 | Same 4 SP HNu = 0 ppm on Borehole -
HNu = 0 ppm SS
} . i
Same, but Very Dense with increased A HNu = 0 ppm on Borehole j
80 SS11 | 1.5 | 56-27-274 | Gravel Contert. sP HNu = 0 ppm SS |
1 END OF BORING ]
] . .
d < 4
oSBT IS OB T Tauee -




| BRSIECY ROMSER NOMS
]

GLO 63550.F1.FQ GB-08 SHEET 1 OF 3
CHMHILL
- SOIL BORING LOG
PROUECT_ONALASKA Location __ENTRANCE TO SN
ELEVATION DRILLING CONTRACTOR __ET!
DRILLING METHOD AND EQUIPMENT __4 1/4° AUGERS
WATER LEVEL AND DATE START_3-19-89 FINISH ___3-19-89 LOGGER ___D. PLOMB
STANDARD
SE SAMPLE P SOIL DESCRIPTION COMMENTS
Se = | nesotrs SON NAME, COLOR, MOISTURE CONTENT. DEPTH OF CASING, DRILLING RATE.
w § 2 gc RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
E& z g g a'-(cN"-q' grmcmtt MINERALOGY, USCS GROUP AND INSTRUMENTATION
w ® YMBOL E
43 | & | =2 | %€ 23
. . -
- - -
4 SS1 1.6 2-2-3-3 Dark Brown Fine to Coarse Sand, With a little Sit, 4 SW HNu = 0 ppm on Borehole .
Dry and Loose. HNu = 0 ppm SS
5 - -
J 4 J
. ss2 | o9 2335 Dark Brown Medium to Coarse Sand, Moistand 4 SP HNu = 0 ppm on Borehole ﬂ
Loose HNu = 0 ppm SS
10 - .
4 4 B
4 SS83 0.4 5555 Same 4 SP HNu = 0 ppm on Borehole .
HNu = 0 ppm SS
15 - .
-4 - -
. .
4 S$S4 1.8 10-8-4-3 Same, But Saxssed with Occasionally some SP HNu = 0 ppm on Borehole .
Smal 10 Mediumn Gravel .1 HNu = 0 ppm SS
20 4 4
- SSs | 1.1 18-17-12.5 | Same 4 SP HNu = 0 ppm on Borshole 2
HNu = 0 ppm SS
25 4 i
-4 -4 4
1 HNu = 0 ppm on Borehole T
30 sss | 13| 1010-128 | Same sP | HNus=0ppmSS
1 181




[ PROJECT NUMBER NOMD
] GLO 65550.F1.FQ GB8-08 SHEET 2 OF 3
A SOIL BORING LOG
PROUECT _ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOO AND EQUIPMENT
WATER LEVEL AND DATE START_____  FNISH________ ___ LogGer __D.PLOMB
STANDARD
;E SAMPLE paVANDARD SOIL DESCRIPTION COMMENTS
oL z RESourS SON NAME, COLOR. MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
w 4 g « RELATIVE DENSITY OR CONSISTENCY, SOR ORILLING FLUID LOSS, TESTS
:§ 3 g § ,-4“-,..- gm:cwae. MINERALOGY, USCS GROUP AND INSTRUMENTATION
w ¥ { BO a
83 | 5 |88 (g€ 53
i J i
J J J
~—
35 - = -
- - -
. SS7 | 1.3 | 3542-17-13| Same, with an Occasional Cobble or Bouider, 41 SP HNu = 0 ppm on Borehole .
Very Dense. HNu = 0 ppm SS
40 . ~
] 1 ﬂ
§ J
45 | 1 -
558 | 1.8 | 51-88-80-45| Same, Cobbiss are Stll Presert, Vary Dense. 1 SP HNu = 0 ppm on Borehole 1
7 HNu = 0 ppm SS
50 - -
-1 - -
j + i
— - 1
55 _ 4 4
4 - 4
7 b No Recovery ]
60 ss9 | 0 |28e3 100 —— | HNu =0 ppm on Borehole
(83887, 2720 = e




PROJECT NUMBER BORING NUM
GLO 65550.F1.FQ GB-08 SHEET 3 OF 3
CHMHIU
A SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL ANO DATE STAAT FINISH _3-19-89 LOGGER ___D. PLOMB
STANDARD
35 SAMPLE PeNANOARD SOIL DESCRIPTION COMMENTS
Sk z ALS LTS SOLNAME COLOR MOISTURE CONTENT. DEPTH OF CASING, DRILLING RATE,
o 4 « RELATIVE DENSITY OR CONSISTENCY. DRILLING FLUID LOSS, TESTS
§ 3 2 Py STRUCTURE, MINERALOGY, USCS GRoUeT AND INSTRUMENTATION
§ﬁ w 8‘.5 N) SymaoL g
3| % |73 |3k %S
-4 -
65 .
4 J
- -y
1 §S10| 0.5 | 4080-100/3°] Same, Very Dense 4 SP HNu = 0 ppm on Borehole
HNu = 0 ppr SS
70 .
1 1
e -4
. .
75 —
. SS11) 20 -_— Same, Cobbles and Very Dense. 1 SP HNu = 0 ppm on Borehole
HNu = 0 ppm SS
80
END OF BORING
- -
ST O ok TR -




FPROJECT NURBER ING NUMB
GLO 65550.F1.FQ GB-07 SHEET 1 OF 3
SOIL BORING LOG

PROJECT_ONALASKA

LOCATION SQUTH OF SITE ENTRANCE

ELEVATION DRILLING CONTRACTOR __ET1 (CML 75)
DRILLING METHOO AND EQUIPMENT _HSA (4 1/2°) WITH SPUIT SPOON SAMPLING EVERY 2.5
WATER LEVEL AND DATE START ___3-7-89 FINISH ___3-7-89 LOGGER __ YAl
STANDARD
SE SAMPLE PERET AT SOIL DESCRIPTION COMMENTS
g x ARSULTS SOILNAME, COLOR. MOISTURE CONTENT, OF CASING, DRILLING RATE,
2 - RELATIVE DENSITY OR CONSISTENCY, SOR. DRlLING FLUID LOSS TESTS
g z g g res STRUCTURE, MINERALOGY, USCS GROUP NO INSTRUMENT.
w E (N) [
53 2 :g 3 28
Fine Sand with some Silt 4
SSs 1.8 | 33-21-17-11 | Fine to Coarse Sand, Poorly Sorted with SP Frostto ¥
- some Gravel e HNu =0
-5 4
5 -
ss 1.6 2-1-23 Loose Fine - Coarse Sand with Trace Gravel SP LEL = 0% (t = 9:35)
b Poorly Sorted 5 RAD = 0.05 (BKG)
J HNu =0
b Ss 0.4 1-2-3-3 Same as Above .
-
10 -
Ss 0.8 1-3-3-3 Medium Sand with Trace Fine Sand and some SP
R Coarse Sand .
4 ss | — | 38585 | NoRecovery (Caxcher Broke - HNu = 0
( ) LEL = 0%
15 -
Ss X ] 1-2-2-2 Medium Sand with Trace Fine Sand and some SP
. Coarse Sand s
-1 Ss 07 4-3-2-2 Same as Above 1 LEL = 0%
HNu =0
J WH =1
20 -
SS - No Recovery Take H,0 Sample
- S8 0.4 2-3-13-17 Medium - Coarse Sand 4 SP
25 — -
4 ss 0.7 | 4317-18 Medium - Coarse Sand with Trace Fine Gravel SP
-
W S8 -_ 2-3-17-37 No Recovery (Catcher Broke) W SP HNu = 0 ppm
-y
30 | —
1 1720008




I [PROUECT NUMBER NUM
N GLO 85550.F1.FQ GB-07 SHEET 2 OF 3
CHMHIL
] SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE START FINISH LOGGER __JAl
STANDARD
3&' SAMPLE PR AT SOIL DESCRIPTION COMMENTS
< TEST COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
r « | E RESULTS RELATIVE BENSITY O CONSISTERGY. SOL DRILLING FLUID LOSS, TESTS
§ g 2 55 STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTAT ION
2 w &fg N =
53 g |23 | 8€ 53
% — | 6-18-13-33 No Recovery .
7 h
- 18° Drives
9
- SS 1.1 3533 Medium Sand 41 SP HNu = 0 ppm e
1 .
35 - - -
ss 0.5 13-27-33 Medium Sand and Medium Gravel SP
T [~ Fine - Medikum Gravel 0.3 i
. SS 02 81317 Medium - Fine Sand 1 &P HNu = 0 ppm .
40 1 =
Ss _— 58-13 No Recovery SP Hard Drilling - Gravelly
< SS 1.3 6-25-26 Medium Sand with some Cosrse Sand and 4 SP s
Trace Fine Gravel
45 - - ~4
4 Ss 07 8-10-24 Medium Sand with some Fine Gravel sp
[ Sty Fine Sand B
1 ss 0.4 8-12-28 Medium - Coarse Sand with some Fine Gravel 41 SP l
G - 4
SS 0.5 51322 Medium - Coarse Sand withTrace Fine Gravel SP
1 h h
4 SS — 5521 No Recovery 1 .
-1 B
55 Medium Send 0.8 . i
S| 09 | 103 e Five Gl I g
-J ss 0.9 3-17-22 Medium - Coarse Sand with some Fine Gravel 4 SP <
w —

27



] rPROIECT NOUSER NUB
] GLO 65550.F1.FQ GB-07 SHEET 3 OF 3
CHMHILL
L SOIL BORING LOG
PROJECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE START FINISH _3-7-89 LOGGER ____JAl
2 SAMPLE ﬂ% SOIL DESCRIPTION COMMENTS
of = | nesoirs SOIL NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE.
w 4 « RELATIVE DENSITY OR CONSISTENCY, SO DRILLING FLUID LOSS, TESTS
,§ 2 ¢ P STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
§& w Eg ) N ag
(% |22 (=€ 58
80 Ss 0.5 13-20-32 Medium Sand with some Gravel SP
1 Last 0.2° Fine - Coarse Sand with Trace '{
‘ellowish Brown Silt)
. Ss _— 11-13-15 No Recovery T
85 N
Ss 08 4-21-34 Medium 10 Coarse Send with some Fine Gravel SP
. and Trace Medium Gravel .
. 8S 1.5 14-21-57 Same as Above 1 &P
70 "
: §
- -
B s
- -
] i}
- 7
B £ ——=




I [BROJECY NOMBER NUM
N GLO 65550.F1.FQ GB-08 SHEET 1 OF 2
CHMHIUL
SOIL BORING LOG
PROJECT _ONALASKA LOCATION SE OF LANDFILL
ELEVATION DAILLING CONTRACTOR _ET!
DRILLING METHOD AND EQUIPMENT _4 1/4° AUGERS
WATER LEVEL AND DATE START _3-7-89 FiNISH __3-8-89 LOGGER __KLO
STANDAAD
8&‘ SAMPLE pENETRAION SOIL DESCRIPTION COMMENTS
Y SOR NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING. DRILLING RATE,
g < gc E RESULTS RELATIVE DENSITY OR CONSISTENCY, SOL DRILLING FLUID LOSS, TESTS
§ 3 oy STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
] vy ggi (N YMBOL 3
53 g | z2 | 8E 28
SS1 | 1.5 | 321820 | Medum 1 Coarse Sand with Trace Gravel, Moist, | SP | FrostDownto 21t
7 Color=7.5 YR 58. Loose Beiow Frostine, Mostly
Quartz With Pebbles and Particies of Granite
Magnetw, exc., and Glacial Outwash 1
7 $s2 | 15 356 7 HNu = 0 ppm on Borehole
5 p=
i ss3 | o8 222 Thin 1-2° Fine Sand With Siit, Trace Gravel. Dark | SM
Reddish Brown, Color «7.5 YR 3/4, Moist
T Ss4 | 1.0 154-5 Medium 10 Coarse Sand, as above, but Geting | SP
10 ot -
i sss | 06 745 i
. i
1 886 | 1.0 12-12.8 Medium Sand, Trace Gravel, Moist. 7 sP OUA = 0 pom on Borehole
15 .
-
i ss7 | 1o 334 Medium 1o Coarse Sand, Trace Gravel, i
Color =7.5 YR 4/6.
pu ] < Collected a Gramn-size Sample.
J =
Ss8 | 08 2.2-2-2 Same, but Saturased.
20 — OUA = 0 ppm on Borehole
i 4 Blind Dri 10 28 1
1 ]
25 mws-wucscznm.mwumﬁ OUA = 0 ppm on Purge Water.
.
] Sse | 13 12-16-17 | Same, Mosty Medium Send with some Coarse. |
% nE
Imﬁ 160




R "PAGIECT NOMBER
A GLO 65550.F1.FQ GB-0s SHEET 2 OF 2
CHMHILL
I SOIL BORING LOG
PROUECT_ONALASKA LOCATION
ELEVATION DRILLING CONTRACTOR
DRILLING METHOD AND EQUIPMENT
WATER LEVEL AND DATE START _______  FmisH_388  oGeger __KLO
3 SAMPLE m SOIL DESCRIPTION COMMENTS
5E z nanrs SON NAME, COLOR, MOISTURE CONTENT, DEPTH OF CASING, DRILLING RATE,
g; 4 gf- RELATIVE DENSITY OR CONSISTENCY, SOL DRLLING FLUID LOSS, TESTS
3 3 g .-.z,, STRUCTURE, MINERALOGY, USCS GROUP AND INSTRUMENTATION
W { MBOL S
53 g | =3 | %€ 53
T ss1o| 10 11-8-8 Same T OVA = 0 ppm on Borehole

Ss11| 1.0 10-10-12 Same

} ss12| 1.2 12.15-10 | Same 7

ss13l 1.7 20-36-42 Same

40 4
A SS14 | 20 7-29-29 Same, but had & 2° Subrounded Gravel Seam |
] (Minus 3/4°) in Bottorn of Spoon :
. .
Ss15| 1.3 12-18-10 Same 7 OVA = 0 ppm on Borehols
s - 4
) ss6| o 15-16-6 No Recovery i
T
1 Collecd a Grain-size Sampie.
] ss17| 20 121518 | Same .
. Drove Sandpoint 1o 58 . and
50 ~ Collected s CSL Water Sample
. END OF BORING 4
4 J
. -
- .
4 .
m#m : = ==



Attachment 2
GRAIN-SIZE ANALYSES

GLT913/014.50-2



GRAIN SIZE DISTRIBUTION TEST REPGORT
) e, e o
. . . ; ‘ £ £ s Coaer s Redlun : Fine . ’
199[_;.' :...:‘.-;3.};3 2 H 2 I 3 3
0
AN
80 : :
70 ;
§ 60
r | .
o Se
z 4
u 0
Q
5 40 -
Q. :
. 30
20 g
ie \
%) : Nt y\
200 100 10.0 1.0 2.1 .91 . 901
GRAIN SIZE - mm
Symbol 2 A S 7 GRAVEL 7% SAND “ SILT l % CLAY
Qo 2.8 3.5 96.1 9.4
LL PI Dgs Dso Dsgy Dzp Di1s Dio Ce Ciy
(] -— - 0.73 8.56 9.52 a. 449 8.38%90 | @, 3589 1.01 1.5
HﬂTéEIRL DESCRIPTION USCS
O  Brown Fine-Medium SAND, Trace Gravel ' sP
Project No.: 134108.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DA~ RIWP
S le: BORING: GB- 78~
O Sample 1@ 78-80 FT ENTERED BY: MML
CHECKED BY: LQ WY
Date: @3-23-89 APPROVED BY:M
BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING IHNC. Sheet No.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REFOQORT
! ‘ ! Coares . wetun Fine .
N
o0 5 S fifzcgx 5z 8 33 %4
0 TS
80 i
] ]
; 80 .
w |
— Se :
z 2
[V}
Q
] 40
&
R -]
20
10
B L : N R : : i | : T
200 100 10.0 i.0 9.1 .01 . 001
GRAIN SIZE - mm
Symbol | #+3* % GBRAVEL % SAND % SILT T # CLAY
6] a.8 5.2 92.@ 2.8
LL PI Dgs Dso Dso Do Dis D19 Cc Cu
[o} - — 8.97 2.41 8.355 9.457 | 0.3741 | 6.3221 1.07 1.9
MATERIAL DESCRIPTION uscs
O Brown Fine—~Coarse SAND, Little Sravel, Trace Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DA RIWNP
O Sample: BORING: GBI SAMPLE: 2 @ 3%9-41 FT
ENTERED BY: MML
CHECKED BY: (oA
| Date: 83-14-89 APPROVED BY:
BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet No.




GRAIN SIZE DISTRIBUTION TEST REFPORT
:‘ . e é ¢ Conree ' .~¢I|‘ Fire .
é 4 4 = - =
100 _s 2 <I 3 c8 2 0z g § 3 1%
99 o T IN
=]
70
: . M N . N B
= S0
v}
o)
> 4@
[
30
20
10
] : : b : . ] . 3 ]
200 100 190.0 1.0 9.1 .01 .801
GRAIN SIZE - mm
Symbol | Z+3* % GRAVEL “ SAND “ SILT I % CLAY
o 8.9 16,6 79.5 3.9
LL PI Dgs Dsa Dsg Do D15y Dio Cc Cu
Q -— - 5.07 1.74 1.14 9.5696 0.4694 | 8,34688 86.76 4.7
| 1 L
MATERIAL DESCRIPTION uscs
2 Brown Fine—Coarse SAND, Some Gravel, Trace Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DHA-RWP
O Sample: BORING: GBI SAMPLE: | @ 22-24 FT
ENTERED BY: MML
CHECKED BY: kUL
_Date: @3-14-89 APPROVED BY:
BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet No.
WARZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

5 d & Cobrse . Mo diue Fine
¢ ¢ 45 o - ]
100 __o ~ I T3 3 H ? T 3 R :
90 e aa
NN
70 . §
o N
Y 40 .
@
= 50
m : 3 . . B : r : :
=2 : : - F - H : : : : ' :
I - I S 415 5 O i : P ':
@ L L :__ {1%11 | {1 i
< 11130 0 L
20
10 L A N I £ ] : ; :
oL : : -k s é : | 1
200 100 18.0 1.0 9.1 .01 . 001
GRAIN SIZE - mm
Sumbol | Z+3* 4 GRAVEL % SAND “ SILT l % CLAYy
o} 2.0 I3.2 $0.1 8.7
LL Pl Dos Dso Dso Do Dis Die _Cc Cu
fo] — - 19.146 2.10 .96 2.498 | 0.24868 [ 0.1140 1.63 18.4
MATERIAL DESCRIPTION usCcs
QO Brown Fine—Couwrse SAND, Some Gravel, Little Silt & Clay Sh—-SM
Project No.: 13410.11 Remarks:

O Sample: BORING: GBI SAMPLE: 3 @ 59-41 FT
ENTERED BY: MML

CHECKED BY: |oius/
|_Date: @3-14-89 APFROVED BY: LOK

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC. Sheet No.




GRAIN SIZE DISTRIBUTION TEST REFORT
f ¢ ¢4 oarse . mestem  bime
é d d 4 - - =
00 s s < fz3 =& 3 3 § 13 tt8
oy 5 :
s N :
e
]
70 ]
;4 5@ 5
™ :
= bo1%) ;
o |
S J
X 40
W .
h{)
20
18
%) : N ;
200 100 10.0 1.0 2.1 .01 .001
GRAIN SIZE - mm
Symbol | %+3* ¥ GRAVEL ¥ SAND % SILY | % cLAY
o C) 4.0 $s.0 9.9
LL PI Dos Dso Dso Dz Dis Dig Cc Cu
o - - 1.64 2.83 .72 9.54% [ 08.429S |[0.3784 | 0.94 2.2
41 |
MATERIAL DESCRIPTION uscs
2 Brown Fine-Coarse SAND, Trace Gravel & Silt & Clay SP
Project No.: 13410.11 Renarks:
Pro.ioct: ONALASKA LQNDFILL TESTED BY . DA RWP
N Sample: BORING: GB4 SAMPLE: i @ 13-1% FT
ENTERED BY: MML
CHECKED BY: (Lo Ar
| Date: @3-14-89 aPPROVED Bv: LT
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet No.
WARZ YN




GRAIN SIZE DISTRIBUTION TEST REFORT
‘ ‘ . g ‘ ‘ s s “.9- Ibd‘!n. C . Fine ' B
100 =+ = ~: 23§85 3 2 g 1 3 : 8
90 L
se d
70
. 3
lé-l 40
w
= 1] '
o] :
< B
5 a0 :
o 3
30
20
10
R I ; F :
200 100 10.0 1.0 2.1 .91 001
GRAIN SIZE - mm
Symbol | Z+3* % GRAVEL % SAND % SILT | # CLAY
(o] 0.9 2.3 938.7 2.0
LL Pl Dgs Dso Dso D3e D1s Dio Cc Cu
o — — 90.%06 8.59 8.53 B.430 | 0.3431 | 0.30412 1.03 1.9
e
MATERIAL DESCRIPTION uUscCs
QO Brown Fine~Coarse SAND, Trace Gravel & Silt & Clay SP
Project No.: 13410.11 Remarks:
O Sample: SAMPLE: GB4 SAMPLE: 2 @ 38-40 FT
ENTERED BY: MML
CHECKED BY: \JiLoA
| Date: 93-14-89 APPROVED BY:
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN ENGINEERING INC. Sheet No.
WARZYN



GRAIN SIZE DISTRIBUTION TEST REFORT

. . é . & ¢ ¢ Conrve nedtun H Flne
¢ ¢ ¢S 47 L. '
. @ . L |
e = oo ~: o g3 _‘.‘N 2 ! LA T
ca .
00 {1
70 Hl:
« 1]
'-él 46
ol '
- =0 . 0 I R : : ] 1
= : I A : : ; I
s A ; : i HRRE
Q HYE N
b 40 ; 1L
& 1l
3@ i
10
™
8 - : . : H : f § -
200 10Q 190.0 1.0 2.1 .21 . 9091
GRAIN SIZE —~ mm
Symbol | #A+3¥ % GRAVEL % SAND % SILT L'/. CLAY
o) 2.9 2.5 92.5 5.0
-
LL PI Das Dso Dso Do Dis Dio Cc Cu
o - - 9.91 0.5?7 9.5 8.408 | 0.2931 | 0.223%9 1.28 2.5
#—___—_ —— A
MATERIAL DESCRIPTION uUscs
O Brown Fine-Coarse SAND, Trace Gravel & Silt & Clay SsP
Project No.: 134106.11 Remarks:

Sample: BORING: GB4 SAMPLE: 3 @ SS-5? FT
Q Samele e ENTERED BY: MML

cHECKED BY: LA

| Date: 83~14-89 APPROVED BY: \OR
BRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC. Sheet No.




GFAIN SIZE DISTRIBUT

ION TEST FREPOFRT

. .
- ‘ ‘ ‘ . Coaree Redlva H fire
<
jop S i fifices sz 8 33 1B
ERIBIIAE : S 5.
90 | _ i
= f 1
§ <o :
=
- S8 1L
z HERE
w ; H
5 40 HIBE
o ] .' it
] E
30 ] " ;
20 | \
18 |
ol ] n:
200 190 10.0 1.0 2.1 .01 .201
GRAIN SIZE - mm
Symbol | %+3* % GRAVEL ¥ SAND % SILT | 2 cLay
o 2.0 2.0 97.1 2.9
LL Pl Des Dso Dso D39 Dis Di1p Ce Ciy
ol - — 0.73 9.54 0.49 | 0.408. | 0.3203 [0.2726 [ 1.13 2.9
MATERIAL DESCRIPTION uscs
O Brown Fine-Medium SAND, Trace Silt & Qlay SP
Project No.:! 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DUA
O Sample: : 78-
BORING: GB-5 @ 78-80 FT ENTERED BY: MML
cHECKED BY: e
Date: 83-23-89 APPROVED BY: 1/:_?2
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LL Pl Dgs Dso D=g Dz s Dig Cc Cu
e} — - 5.25 1.14 9.8% B.600 | 9.4385 | 9.3490 92.83 3.1
L —
MATERIAL DESCRIPTION USCS
2 Brown Fine—Coarse SAND, Some Gravel, Trace Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DA RWP
o Sample: BORING: GB8 SAMPLE: 8 @ 18.5-20.5 FT
ENTERED BY: MML
CHECKED BY: J_juf
|_Date: @3-14-67 ' APPROVED BY: \5@
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Symbol | %+3* % GRAVEL % SAND 4 SILT r?. CLAY
(o] 8.0 2.4 3.6 4.0
LL PI Dgs Dso@ Dso D3o Dis Di1g Cc Cu
0 - - 1.2?7 0.37 2.52 0.412 [ 0.°1990 |0.2712 1.06 2.2
MATERIAL DESCRIPTION uscs
O Brown Fine—Coarse SAND; Trace Gravel & Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: OMNALASKA LANDFILL TESTED BY: DA RWP

o Sample: BORING: GB8 SAMPLE: 17 @ 48-49.3 FT
ENTERED BY:

MML

cHECKED ~v: KUt

| Date: ©3-14-89 apPROVED .v: LT
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LL Pl Dgs Dg¢o Dsp D39 D1s Dio Cc Cy
Q — — 1.33 8.73 0. 63 0.491 0.3936 | 6.33508 9.94 2.1
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MATERIAL DESCRIPTIONM uUscs
O Brown Fine—Coarse SAND,; Trace Gravel SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DUA/RWP
O Sample: BO s MA- -
BORING: MW-1 @ 20-22 FT ENTERED BY: MML
cHECKED BY: |()uoR
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LL PI Dgs Dso Dse D30 Dis D1 Ce Cu
lo} — —_— 2.48 0.49 .43 9.331 8.2111 | 9.1418 1.39 3.0
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MATERIAL DESCRIPTION . Uscs
QO Brown Fine—-Medium SAND, Trace Silt & Clay sP
Project No.: 13410.11 Remarks:
O Sample: BORING: MW-IM ® 53-55 FT
ENTERED BY: MML
CHECKED BY: [LULNY
Date: 83-23-89 APPROVED By:1fC_
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Symbol | X+3* » GRAVEL ¥ SAND 2 SILT | % cLay |
0 9.9 8.1 $0.6 1.3 !
LL P1 Dgs Dsp Dsp Do Dis Dinp Ce Cu.
o - — 2.94 0.57 9.51 9.427 | 0.3535 |0.3221 1.00 1.&
o | L
MATERIAL DESCRIPTION . uscs
O Brown Fine—Coarse SAND, Little Gravel, Trace Silt & Clay SP
Project No.: 13410.11 Remarks:
PI"OJQCt: OWSKQ LQNDFILL TESTED BY: DWA-RWP
O Sample: : MW~ 78~
BORING: MW-1M @ 78-80 FT ENTERED BY: MML
CHECKED BY: @b\x‘ﬁ
Date: 03-23-89 APPROVED BY: m
GRAIN SIZE DISTRIBUTION TEST REPORT
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Sumbol | %+3* % GRAVEL % SAND % SILT | % cLay
o 2.8 7.9 0.5 1.6
LL P1 Dgs Dso Dsg D30 Dis Dio Ce Cu
o - — 2.99 8.79 0.64 9.491 | 9.394% [0.3544 | 0.86 2.2 |
MATERIAL DESCRIPTION . ' T USCs
QO Brown Fine~Coarse SAND, Little Gra_vol. Trace Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DUWA/RWP
Sample: BORING: MW-7 @ 80-82
° ¢ @ 80-82 FT ENTERED BY: MML
cHECKED BY: \Ouu
Date: Q@3-23-89% APPROVED BY: |/ J<
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LL PI Dgs Dso Dso Do Dis Dig Cc Ciy
o - — 1.15 0.70 8.581 8.471 |0.353210.2838 | 1.11 2.5
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MATERIAL DESCRIPTION Uscs
O Brown Fine~Coarse SAND, Trace Gravel & Silt & Clay SP
Project No.: 13410.11 Remarks:
Project: ONALASKA LANDFILL TESTED BY: DUARWP
Sample: BORING:
o Samp BORING: MW-7M @ 30-32 FT ENTERED BY: MML
CHECKED BY: {DUJH
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MATERIAL DESCRIPTION uscs
O 'Brown Fine-Medium SAND, Trace Gravel & Silt & Clay sP
Project No.: 13410.11 Remarks:
Project: OMALASKA LANDFILL TESTED BY: DUA/RUWP
S le: . ; : -35 -
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Attachment 3
GROUNDWATER MONITORING WELL
AS-BUILT CONSTRUCTION DATA
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Attachment 4
SLUG TEST PLOTS
AND ANALYSES
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Y IFEET)

ONALASKA LANDFILL
MA-1S

TEST 1
=)

10°

1 gl

107!

]
0 5.0 10.0

|
15.0 20.0

TIME (SECS)

K (CM/S) = Q.04S540

WELL SPECS. (FEET)

SCREEN LENGTH = 5.8

WELL SCREEN/BORE RADIUS = 0.08
HELL CRSING RADIUS = 0.08
RQUIFER THICKNESS = 130.0

H (FEET) = 5.84

COEFFICIENTS

R = 3.57

B = 0.60

C=0.00
Y-INTERCEPT = 1.79
SLOPE = -0.3939

1

29.0



(FEET)

Y

ONALASKA LANDFILL

MW-195

TEST 2

10!

107!

{
.0 S.0 1.0
TIME

K (CM/S) = 0.042155

WELL SPECS. (FEEM

SCREEN LENGTH = 5.8

WELL SCREEN/BORE RADIUS = 0,08
WELL CARSING RADIUS = 0.08
RQUIFER THICKNESS = 130.0

H (FEET) = S5.84

i

|
15.0 20.0
(SECS)

COEFFICIENTS

A = 3.57

B = 0.60

C=0.00
Y-INTERCEPT = 2. 64
SLOPE = -0,3647

1

29,0

N
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ONALASKA LANDFILL

MW-13

TEST 3

10!

107!

7

-C—>° l 1 1 1 7
0.0 8.0 16.0 24, 0 32.0 4Q0. 0

TIME (SECS)

K (CM/$) = 0.036110 COEFFICIENTS

WELL SPECS. (FEET) A= 3.57

SCREEN LENGTH = 5.8 B = 0.60

WELL SCREEN/BORE RRDIUS = 0.08 C=0.00

WELL CASING RADIUS = 0.08
RQUIFER THICKNESS = 130.0
H (FEET) = 5.84

Y-INTERCEPT = 4.06
SLOPE = -0.3124
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ONALASKA LANDFILL

MA-1M
TEST 1
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.
0.0 C.8 1.6

TIME

K (€M/S) = 0.036630

WELL SPECS. (FEET

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
WELL CRSING RROIUS = 0.08
RQUIFER THICKNESS = 130.0

H (FEET) = S5.60

2.4 3.2 4.0
(SECS)

COEFFICIENTS
A=U4,76

B = 0.8

C=0.00
Y-INTERCEPT = 29.41
SLOPE = -0.3736
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0.0 0.5 1.0
TIME

K (CM/S) = 0.0393%4

WELL SPECS. (FEET

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
HELL CASING RADIUS = 0.08
AQUIFER THICKNESS = 130.0

H (FEET) = 55.60

1 1

1.5 2.0
(SECS)

COEFFICIENTS
R=4.,76

B = 0.82

¢=10.00
Y-INTERCEPT = 17.52
SLOPE = -0.4040

2.9
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TEST 3
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10°
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0.0 0.5 1.0
TIME

K (CM/S) = 0.032188

HELL SPECS. (FEET

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0,08
HELL CRSING RADIUS = 0.08
AQUIFER THICKNESS = 130.0

H (FEET) = 55.60

:
1.9 2.0 2.9
(SECS)

COEFFICIENTS
A=U,76

B = 0.82

C=0.00
Y-INTERCEPT = 18.086
SLOPE = -0.3301
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ONALASKA LANDFILL

MW-2M
TEST 1
o _
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0.0 0.5 1.0 1.9 2.0 2.9
TIME (SECS)
K (CM/S) = 0.035767 COEFFICIENTS
WELL SPECS. (FEET A= Uy, ,76
SCREEN LENGTH = 10.0 B = 0.8
WELL SCREEN/BORE RADIUS = 0,08 C = 0.00
HELL CASING RADIUS = 0.08 Y-INTERCEPT = 15.76
AQUIFER THICKNESS = 130.0 SLOPE = -0,3668

H (FEET) = 55.60
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ONALASKA LANDFILL

MiN-2M

TEST 2

0\ -

1o

|
0.0 0.5 1.0

TIME

K (CM/S) = 0.0328S2

WELL SPECS. (FEET

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
HELL CRSING RADIUS = 0.08
AQUIFER THICKNESS = 130.0

H (FEET) = S5.60

T
1.9 2.0 2.9
(SECS)

COEFFICIENTS
A=4.76

B = 0.82

C=10.00
Y-INTERCEPT = 15.38
SLOPE = -0.3369
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ONALASKA LANDFILL

MW-2M
TEST 3
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0.0 0.3 1.0

TIME

K (CM/S) = 0.034497

WELL SPECS. (FEET)

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
HELL CASING RAOIUS = 0.08
AQUIFER THICKNESS = 130.0

H (FEETM = S55.60

|
1.9 2.0 2.9
(SECS)

COEFFICIENTS
R=4,76

B =0.82

C=0.0
Y-INTERCEPT = 15.26
SLOPE = -0,3537
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0.0 0.8 1.6 2. 4 3.2 4.0
TIME (SECS)
K (CM/S) = 0.030967 COEFFICIENTS
HELL SPECS. (FEET) A= 0.00
SCREEN LENGTH = 10.0 B = 0.00
WELL SCREEN/BORE RADIUS = 0.08 C=4N
HELL CASING RADIUS = 0.08 Y-INTERCEPT = 19.06
RQUIFER THICKNESS = 130.0 SLOPE = -0.2432

H (FEET) = 116.80
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MW-20

TEST 2
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0.0 0.8 1.6
TIME

K (CM/S} = 0.03S611

WELL SPECS. (FEET

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
HELL CRSING RADIUS = 0.08
RAQUIFER THICKNESS = 130.0

H (FEET) = 116.80

T
2.4 3.2 4.0
(SECS)

COEFFICIENTS

A= 0.00

B = 0.00

C=4.7
Y-INTERCEPT = 19.72
SLOPE = -0.2796
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TEST 3
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0.0 0.8 1.6 2.1 3.2 1.0
TIME (SECS)
K (CM/S) = 0.034383 ~ COEFFICIENTS
WELL SPECS. (FEET A=0.00
SCREEN LENGTH = 10.0 ' B = 0.00
WELL SCREEN/BORE RADIUS = 0.08 €= 47
WELL CRSING RADIUS = 0.08 Y-INTERCEPT = 18.95
AQUIFER THICKNESS = 130.0 SLOPE = -0.2698

H (FEET) = 116.80
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0.0 o.u c.8 1.2 1.6 2.0
TIME (SECS)
K (CM/S) = 0.05u232 COEFFICIENTS
WELL SPECS. (FEET) AR=U4U76
SCREEN LENGTH = 10.0 B = 0.8
WELL SCREEN/BORE RADIUS = 0.0 C=0.00
HELL CRSING RADIUS = 0.08 Y-INTERCEPT = 4.93
ARQUIFER THICKNESS = 130.0 SLOPE = -0.5447?

H (FEEM = 68.20
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TIME (SECS)
K (CM/S) = 0.040155 COEFFICIENTS
HELL SPECS. (FEET A =476
SCREEN LENGTH = 10.0 B = 0.8
WELL SCREEN/DORE RADIUS = 0.08 C=10.00
WELL CRSING RAOIUS = 0.08 Y-INTERCEPT = 4. 18
RQUIFER THICKNESS = 130.0 SLOPE = -0.40

H (FEET) = £§8.20
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-
0.0 o.u 0.8

TIME

K (CM/S) = 0.0S63M

HELL SPECS. (FEET)

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RADIUS = 0.08
WELL CRSING RADIUS = 0.08
RQUIFER THICKNESS = 130.0

H (FEET) = 68.20

T
1.2 1.6 2.0
(SECS)

COEFFICIENTS
R=Y.7

B=0.8

C=10.00
Y-INTERCEPT = 7.13
SLOPE = -0.5664
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MW-3D
TEST 1
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0.0 0.4 0.8

TIME

K (CM/S) = 0.065404

WELL SPECS. (FEET)

SCREEN LENGTH = 10.0

WELL SCREEN/BORE RRDIUS = 0.08
HELL CASING RADIUS = 0.08
AQUIFER THICKNESS = 130.0

H (FEET) = 128.60

R
1.2 1.6 2.0
(SECS)

COEFFICIENTS

R = 0.00

B=0.00

C=4. M
Y-INTERCEPT = 7.01
SLOPE = -0.9082
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ONALASKA LANDFILL
MW =30

TEST 2
[y}
=4

2.0

E
- | { | LI |
0.0 0.4 0.8 1.2 1.6
TIME (SECS)
K (CM/S) = 0.073429 COEFFICIENTS
WELL SPECS. (FEET) A = 0.00
SCREEN LENGTH = 10.0 B = 0.00
WELL SCREEN/BORE RADIUS = 0.08 C=4

HELL CASING RAOIUS = 0.08
RQUIFER THICKNESS = 130.0
H (FEET) = 128.60

Y-INTERCEPT = S. 94
SLOPE = -0.5706
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ONALASKA LANDFILL

MW-30
TEST 3
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S
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N
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.0 0.4 0.8 1.2 1.6 2.0
TIME (SECS)
K (CM/S) = 0.053289 COEFFICIENTS
WELL SPECS. (FEET) A= 0.00
SCREEN LENGTH = 10.0 B = C.00
WELL SCREEN/BORE RADIUS = Q.08 C=4 N

WELL CRSING RADIUS = 0.08
AQIFER THICKNESS = 130.0
H (FEET) = 128.60

Y-INTERCEPT = S.684
SLOPE = -0.4141
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TEST 1
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- | T 1) | 1
0.0 0.9 1.0 1.9 2.0 2.9
TIME (SECS)
K (CM/S) = 0.036418 COEFFICIENTS
WELL SPECS. (FEET A=4.76
SCREEN LENGTH = 10.0 B = 0.82
WELL SCREEN/BORE RADIVS = 0.08 C=0.00

WELL CASING RADIUS = 0.08
AQUIFER THICKNESS = 130.0
H (FEED = 60.00

Y-INTERCEPT = 14.54
SLOPE = -0.3709
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TEST 2
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0.0 0.8 1.6 2.4 3.2 4.0
TIME (SECS)
K (CM/S) = 0.033185 COEFFICIENTS
HELL SPECS. (FEET) A=Y 76
SCREEN LENGTH = 10.0 B= 0.8
WELL SCREEN/BORE RADIUS = 0.08 C=0.00
HELL CRSING RADIUS = 0.08 Y-INTERCEPT = 16.38
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Appendix E
GEOPHYSICAL SURVEYS

INTRODUCTION
Geophysical surveys were performed at the Onalaska landfill from October
6 to 8, 1988 by Don Johnson and Jewelle Imada of CH2M HILL. The

objectives of the investigations were:

0 To determine the location, extent, and magnitude of the main
drum disposal area and the location of the buried truck.

o To map the groundwater conductivity plume extending south of the
landfill.
o To locate the “designated” soivent disposal area.

Magnetometer and electromagnetic conductivity methods were used to meet the
objectives. The magnetometer survey included measurement of the earth’s total
magnetic field and the vertical magnetic gradient. The electromagnetic survey
was performed by measuring the ground conductivity with the Geonics EM34 at
10- and 20-meter coil separations.

The magnetometer survey defined several areas of buried metal. The
magnetometer interpretations were performed using the total field data. The
vertical gradient data were not used because the shallow, scattered metal
throughout the landfill caused excessive noise levels. The total field data are not
affected as much by the scattered metal.

The electromagnetic survey was unable to detect a conductivity plume on the
south side of the landfill or to identify liquid disposal pits. " The electromagnetic
data have been used to delineate the limit of the landfill and to estimate its
thickness.

MAGNETOMETER SURVEY
PROCEDURES

Magnetometer readings were made over a 20- by 20-foot grid across the site.
The readings were made using an EDA OMNI [V magnetometer that
simuitaneously measured total field and vertical gradient values. A base station
was located off the landfill in an area with no nearby metal, and readings were
made there several times a day to determine the amount of diurnal drift in the
total field. The amount of drift was small (less than 50 gammas) compared to
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the observed anomaly sizes (several thousand gammas) and no drift correction
was performed. The vertical gradient is not affected by diurnal drift.

Data were contoured with a 500-gamma contour interval (Figure E-1). The
source locations for the anomalies were interpreted from profile plots (not
included) and are shown on Figure E-2. Data are tabulated in Attachment 1.

RESULTS

The site was operated as a landfill accepting domestic, commercial, and
industrial wastes. Accordingly, a considerable amount of metal is scattered
throughout the refuse. The scattered metal is the primary source of noise in the
magnetometer data. Several areas throughout the landfill exhibit magnetic
anomalies with magnitudes much stronger than the noise, and extend across
several lines. These anomalies are caused by areas of fill that contain more
metal than the remainder of the fill.

The approximate locations of the buried metal causing the most prominent
anomalies are shown in Figure E-2. It is not possible using the magnetic data
alone to determine whether the buried metal is drums or not. Additional site
investigations will be necessary to establish the nature of the source. The areas
of buried metal have been listed according to anomaly size (both amplitude and
extent). The strongest anomalies have amplitudes on the order of

5,000 gammas. Anomalies less than about 500 gammas could not be used
because they could not be distinguished from noise. Areas A, B, and C have
the greatest anomalies. The remaining areas have smaller anomalies and
represent smaller quantities of metal or less dense concentrations of metal.
Since these areas are evident across at least two lines, they are presented here.
Anomalies appearing on only one line are note discussed.

Area A

Area A the largest source area identified at the site, covering an area about 400
feet by 100 feet. It is located along the southern perimeter of the landfill. The
character of the anomalies change across the area, so for descriptive purposes,
Arca has been divided into three subareas.

Subarea Al. The anomalies on the western end of Area A (lines 220 to 260,
and possibly line 280) constitute Subarea Al. They indicate a narrower source
than the remainder of Area A, probably less than 40 feet wide. Because of its
dimensions, it has the best chances of being the buried tank truck. The truck,
however, could be within Subareas A2 or A3 and not be identifiable.
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Subarea A2. Subarea A2 extends from line 280 to line 480 and averages about
100 feet in width. The strongest magnetic anomalies encountered in the survey
are included in this zone.

Subarea A3. Subarea A3 extends from line 500 to line 580. It is seen, but
weakly, on line 600. The source of these anomalies is about 200 feet wide. The
anomalies are about half the amplitudes of the anomalies making up

Subarea A2.

Area B

Area B is located along the southwestern edge of the fill. It is about 200 feet
long and 40 feet wide, and it is strongest on line 160.

Area C

Area C is located along the western edge of the landfill, but its shape does not
conform to the edge of the landfill like Area B does. This source corresponds
to an area of “barrels and oil seep” shown on Figure 2-4 of the work plan. A
powerline crosses Area C and may be distorting the shape. The powerline does
not affect all the anomalies in this area, and cannot be the source.

Area D

The source of this anomaly is probably well nest B4.

Area E

Area E extends east of what appears to be the east edge of the landfill. Minor
amounts of domestic trash and rusted drums were observed in the vicinity.

Area F

A small trench identified in the July 10, 1973, aerial photo is located within
Area F.

Areas G-K

Areas G through K are within the landfill. They have no distinguishing features,
are small in amplitude, and are limited in extent relative to areas A through C.
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ELECTROMAGNETIC SURVEY
PROCEDURES

Ground conductivity measurements were made using the Geonics EM34.
Readings were made on a 40- by 40-foot grid across the site. An additional
east-west line was run south of the landfill to determine if a plume could be
detected. Measurements were made with the system operated in the horizontal
dipole position and at both 10- and 20-meter separations between receiver and
transmitter coils. Data are tabulated in Attachment 2.

Landfill thickness was estimated by comparing measured 10-meter and 20-meter
electromagnetic conductivities against a set of interpretation curves (Figure E-3).
The curves indicate the theoretical instrument responses over a two-layer earth.
The upper layer thickness and conductivity are variable. The bottom layer is
infinitely thick and at a constant conductivity of 5 mmhos/meter. The curves
were generated using a program supplied by Geonics for use with its
instruments.

The edge of the landfill is identified in the data where the conductivity is greater
than the average background (about 5 mmhos/m). Exceptions to this are in the
vicinity of the powerline which crosses the site. The edge of the landfill can also
be defined by comparing the 10-meter data with the 20-meter data. The values
are the same off the landfill where the ground conductivity does not change with
depth. On the landfill, the fill material is more conductive than the native
material beneath and the 10- and 20-meter data differ since they are seeing to
different depths.

RESULTS

The 10-meter conductivity data are presented in Figure E-4. No conductivity
plume was detected south of the landfill. The data collected along grid line

80 south indicates an increase in conductivity from background (about

5 mmhos/m) to 9 mmho/m. The highest conductivity along this line occurs at
the powerline and the conductivity changes may be related to this feature. The
20-meter data reflect the average ground conductivity to about twice the depth
as the 10-meter data. The 10-meter and 20-meter data differed by very little,
indicating the instrument was seeing no differences in conductivity with depth
and therefore no groundwater conductivity plume.

No features that are recognizable as liquid waste disposal areas are evident in
the data. Four areas shown in Figure E-4 where localized conductivity
anomalies correspond with magnetic anomalies. There is apparently sufficient
metal in these locations to cause both conductivity and magnetic anomalies.

E-4



MILLIMHOS/METER

20 METER RESPONSE

60 — [}
!
1
A\ a0
&% 5.y 4
// & 7 7/
50 — S
V4
7/
/7
V4
40 -
30
20 — [ C1 (mmhos/m) d (melers) J
C2 = 5 mmhos/m
10 n
0 T T T T —/
0 30 40 50 60 70
10 METER RESPONSE MILLIMHOS/METER
FIGURE 3
INTERPRETATION CURVES
FOR EM 34 DATA

ONALASKA SITE




3 - -

s 2/

= // i

3 ///800 -+

/

’ LIMIT OF

SURVEY

700 —
600 —

\ .
:\ * ”
- '\., A :
500 */ : :
400 — X
Va
. L
a9, A
300 *7 :
& 3
9713 .
[ ) €
:‘.__ 5

LEGEND \ X O
LOCALIZED CONDUCT! B3A |
ANOMALIES AR C
EM 34 with 10 meter coil separation, i \
horizontsl dipole. \ N
Comour inwerval: 10 millmhos/meter iy \ . FIGURE ¢ ‘/
0 100 -
EN N £ ConpbeTITY
vy ONALASKA SITE



Two lie within magnetic area A2; the others correspond to magnetic areas C
and E.

The limit of the landfill and the estimated depths determined from the graph in
Figure E-3 are shown in Figure E-S.
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Attachment 1
MAGNETOMETER DATA
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Appendix F
SHALLOW GROUNDWATER SAMPLING

INTRODUCTION

The shallow groundwater sampling investigation consisted of sampling
groundwater through a narrow probe and analyzing the samples in the onsite
close support laboratory. The analysis and results are discussed in Appendix G.
This investigation was substituted for the soil gas survey of Subtask FT, Solvent
Disposal Area Investigation, when evaluation of the initial soil gas results
indicated a high degree of variability in analytical results. Also soil moisture,
which reduces soil gas VOC concentrations, was high as a result of the spring
thaw.

The objectives of the shallow groundwater sampling investigation were:

o To locate the major disposal area for solvent waste within the
landfill

0 To determine the extent of the floating naphtha downgradient of
the landfill

o To provide additional groundwater analytical data to aid in
selecting locations for monitoring wells

The third objective was not originally an objective of the soil gas survey, but was
added during the field investigation to reduce drilling costs and potentially avoid
the need for an additional phase of monitoring well installations.
Sampling was conducted in two episodes, from March 19 to 21 and from
March 28 to 30, 1989. The sample team leader on all days of sampling was Phil
Smith. Additional samplers were:

o Jeff LaMont on March 19 to 21, 28, and 30

0 Dan Plomb on March 28 and 29

o Kevin Olson on March 29

FIELD PROCEDURES

Sampling was accomplished by driving a 0.625-inch O.D. stainless steel probe to
about 2 feet below the water table and withdrawing a 40-ml sampie with a
peristaltic pump. The probe consisted of a 10-inch slotted intake tip and
2.5-foot sections of stainless steel.

A slide hammer was used to drive and remove the probe. Once the probe was
at the desired depth, a 2-foot length of silicon tubing was attached to a nipple at
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the end of the probe. At least three probe volumes were withdrawn with the
peristaltic pump prior to filling three 40-ml VOA vials. One of the vials was
filled halfway for subsequent headspace analysis. The other two were filled and
capped with no air bubbles. The vials were marked with the sample location
and stored in a cooler. Several times per day samples were delivered to the
close _Is_lcl:pport laboratory for analysis of toluene, xylene, TCE, PCE, and
L1,1-TCA.

A headspace analysis was performed in the field to provide information for
sample dilution and to aid in the selection of the subsequent probe sampling
locations. A half-filled VOA vial was heated for 5 minutes on the auto heater
outlet. The vial lid was opened slightly to allow insertion of an HNu probe to
measure organic vapors.

Field blanks were collected by drawing distilled water through the probe tip and
5 feet of pipe with the peristaltic pump. Field duplicates were taken by filling
six VOA vials instead of three.

Decontamination of the probe and silicone tubing was performed at each sample
location. The probe tip and each 2.5-foot section were removed and
decontaminated individually. The sections were scrubbed in a solution of water
and trisodium triphosplate and rinsed in distilled water; a 10 percent solution of
methanol and distilled water; and again in distilled water. Silicon tubing was
decontaminated by drawing at least three tubing volumes through the tubing.

RESULTS
Shallow groundwater sampling locations were selected based on HNu headspace

results and laboratory testing results. Table F-1 presents the probe sampling
locations, HNu headspace results, and observations during sampling.
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Sample
Number

PB-01
PB-02
PB-03
PB-04
PB-05
PB-06
PB~07
PB-08
PB-09
PB-10
PB-11
PB-12
PB-13
PB-14
PB-15
PB-16
PB~17
PB-18
PB-19
PB-20
PB-21
PB-22
PB-23
PB~24
PB-25
PB-26
PB-27
PB-28
PB-29

Depth of
Gria Proble

Coordinates Tip
160E 160N 13' 6"
80E 90N 5°

20W 80N 4' 3"
80E 30N 4' 3"
160E 30N 5' 4"
Probe blank -
Bottle blank --

40W 30N 5' 10"
80M 90N 3' 4
160E 80S 4' 10"
240E 70S 15" 10%
320E 80S 17' o"
372E 40S 19" 6"
400E 160S 16' 6"
S70E 708 21 6"
68B0E 80S 21 o"
600E 160S 18' 6"
480E 160S 21 o¥
OE 200N 3" 4
40N 330N 12'6"
10E 430N 15' "
70E 540N 21' o"
1506 410N 14" 4
6B0E 430N 8' 4"
680E 280N a8' o%
655E 160N 15" 10"
Probe blank -

Table F-1

SHALLOW GROUNDWATER SAMPLING RESULTS

Date

3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/21/89
3/21/89
3/21/89
3/21/89

Time

1050
1137
1145
1330
1340
1409
1420
1437
1504
1534
1605

804

845

918
1022
1115
1150
1337
1404
1430
1505

1700
841
921

1025

HNu
Headspace

(ppm)

500
400
50
5
500
?
0.5
55
1.5
170

Observations

Sheen on water sample

Slight sheen on water sample
HNu reading may be due to moisture evaporation froam probe

Light milky brown color
Slight yellow-green color; slight foaming when shaken
Slight yellow-green color; slight foaming when shaken

Slightly cloudy; naphtha smell during purging
Yellow-green color
Slightly cloudy; foaming

Yellow-green color; slightly cloudy
Yellow-green color; slightly cloudy
Yellow-green color; slightly cloudy
Yellow-green color; slightly cloudy




Table F-1 (Continued)

Depth of HNu
Sample Grid Proble Headspace
Number Coordinates Tip Date Time (ppa) Observations
PB-30 110E 440N 19' o" 3/29/89 1012 400 Slight foaming
pPB-31 1B0E 450N 21’ o" 3/29/89 1353 60 Slight foaming
PB-32 120E 530N 20° o" 3/29/89 1435 90
PB-33 200E 350N ' 3/29/89 No sample obtained
PB-34 120E 350N 14' o" 3/30/89 1107 450
PB-35 190E 160M 13' o" 3/30/89 1205 420 Slight foaming
PB-36 300W 400N 8' o" 3/30/89 1423 9
PB-37 2900 490N 4' o" 3/30/89 1450 6
PB-38 340W 310N 5' Q% 3/30/89 1700 4
PB-39 21060 420N 10 ¢* 3/30/89 1508 3
PB-40 2106 420N 10°' 4% 3/30/89 1508 3 Field duplicate of PB-39
PB-41 2108 340N 8' o" 3/30/89 1530 3
PB-42 Probe blank - 3/30/89 1543 0
PB-43 3006 200N 5' 6" 3/30/89 1637 2
PB-44 2008 8ON 8' o* 3/30/89 1612 4
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Appendix G
CLOSE SUPPORT LABORATORY ANALYSIS

INTRODUCTION

From March 21, 1989 to April 30, 1989, a CH2M HILL Close Support
Laboratory (CSL) was deployed at the Onalaska Municipal Landfill ARCS V
site in Onalaska, Wisconsin. The CSL, equipped with a Hewlett-Packard S890A
gas chromatograph in conjunction with both a flame ionization detector and
electron capture detectors, was used to analyze soil and water samples for the
following target compounds, which were selected based on available historical
data from previous investigations at the site:

Compound Abbreviation
1,1,1-Trichloroethane 1,1,1-TCA
Trichloroethene TCE
Perchloroethylene PCE
Toluene TOL
Xylenes XYL

The purpose of the CSL was to provide an onsite Level II sample screening
analysis with quick turnaround, and thereby allow for informed and timely field
decisions on where to place monitoring wells and what samples to submit to the
CLP. This technical memorandum addresses both the usability of the resultant -
CSL data and compliance with the project data quality objectives.

Before using the CSL analytical data, the user must be familiar with the general
workings of gas chromatography (GC) methods, the QA/QC protocol
incorporated in the named methods, the major influences on the GC system, and
the onsite CSL operations. This memorandum provides the reader with a
general understanding of gas chromatography and how GC was integrated into
the Onalaska project as part of the CSL. In addition, this memorandum will
address the quality control/quality assurance measures needed to assess data
quality and describe how these measures were incorporated into the CSL.
Finally, the memorandum focuses on the actual CSL data and discusses its
usability.

ANALYTICAL APPROACH

The basic components of a laboratory gas chromatograph include the oven,
column, integrator, and carrier gas. The standard GC analytical method is
described below.

Prior to GC analysis, soil samples are extracted with a suitable solvent. The
solvent allows for mass transfer of organics from the sample into the solvent.
Once the sample has been extracted with solvent (done by physically agitating
the solvent/sample mixture), the resultant extract may be used for GC analysis.
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A small portion of the extract (0.5 ul to 5 ul) is then injected into the injection
port of the GC, where it is vaporized.

Next the carrier gas, which continuously purges the system, sweeps the sample
components into the GC column. As the compounds are swept through the
column, the individual compounds will begin to separate. Chromatographic
separation is a function of both chemical and physical properties of the column
and the sample constituents. Consequently, the individual compounds elute at
different characteristic retention times. (Retention time is the time between
extract injection and compound detection.) Detection occurs at the column’s
end by use of various detectors. The relative response by the detector is a
measure of a compounds concentration. Identification and quantification of
compounds are based on expected retention time and response as compared to
calibration standards.

A site-specific method was developed that met project objectives for the
Onalaska site. CSL staff employed standard gas chromatography methods to
analyze soil samples (EPA Method 3550--Sonification Extraction and Method
8000--Gas Chromatography Analysis as found in SW846, Test Methods for
Evaluating Solid Waste, 3rd edition, 1986). Pentane was used in conjunction with
physical agitation to extract the Onalaska target compounds from the sample
matrix. The extract was subsequently analyzed on a capillary gas chromatograph
using an electron capture detector (ECD) for the chlorinated compounds and a
flame ionization detector (FID) for the aromatic compounds. Gas
chromatography with an ECD or FID is a common instrumental analysis used by
laboratories for the qualification and quantification of complex mixtures.

CSL OPERATIONS

The CSL was housed in the EPA laboratory trailer. During mobilization of the
CSL, the HPS890A GC with the HP3392 Integrator and the HP7673
Autosampler were interfaced and powered up. The required GC gases were
then installed, and appropriate flows were established. Nitrogen (ultrapure) was
chosen as the carrier gas, and air (zero grade) and hydrogen (ultrapure) were
needed for the FID. The system was checked for leaks.

As mentioned earlier, both the ECD and FID detectors were used at the
Onalaska CSL. The ECD is very sensitive to chlorinated compounds such as
TCA, TCE, and PCE, while the FID is more appropriate for nonchlorinated
aromatics such as TOL and XYL.

To record detector response, an integrator was used to electronically calculate
the concentration of a compound. The presence of compounds eluting from the
GC column results in a peak shaped response drawn on the integrator chart
paper. The integrator integrates the area under the peak, and this area
correlates to a concentration. However, many *“area counts,” as they are called,
do not necessarily correlate to a high compound concentration because every
compound responds differently to a detector. A 1 pg/ml standard of a given
compound may register a large peak and many area counts by GC/FID, while a
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1 ug/ml standard of another compound registers a small peak with a few area
counts by GC/FID.

Calibration is required to establish gas chromatographic performance, detector
response factors, and retention times for each target compound. A response
factor is defined as the standard concentration of a compound divided by the
area counts as produced by the integrator. For example, a 1 pg/ml toluene
standard that produces 20,000 area counts produces a response factor of 0.00005
pg/ml per area counts.

A five-point standard calibration curve was used for the Onalaska CSL. Using
2,000 pg/ml custom standards prepared and assayed by Supelco, Inc., serial
dilutions to concentrations of 2.0 pg/ml, 1.0 pg/ml, 0.2 pg/ml, 0.1 pg/mi, and 0.02
ng/ml were made for the ECD compounds and 5.0 pyg/ml, 2.0 pg/ml, 1.0 ug/ml,
0.5 pg/ml, and 0.1 pg/ml for the FID compounds. All standards were prepared
using Burdick & Jackson GC-Capillary Grade Pentane. Before any standards
were analyzed, the pentane was analyzed by GC/FID-ECD to establish the level
of purity.

A five-level calibration was performed to assess detector linearity because a
detector does not respond uniformly over a wide concentration range. As a
result, a good working range must be found where the detector response is
linear and the subsequent response factors are relatively constant. Samples of
unknown concentration are then analyzed within this working range. If a sample
concentration exceeds the working range, it must be diluted and reanalyzed.

QUALITY ASSURANCE/QUALITY CONTROL AND CSL DATA VALIDATION
The Onalaska CSL analytical program involves a number of special analyses to
characterize the quality of a data set. The following questionnaire presents the
concerns of an environmental chemist regarding the validity of any analytical
method. They are followed by QA/QC procedures that must be part of the
analytical approach to address the issue of concern.

L Is the instrument-system working?

Relevant QA/QC Procedure: Initial calibration, continuing
calibration, and retention time markers

2 Is the method working?

Relevant QA/QC Procedure: Matrix spike/matrix spike duplicates
3. Are analytical results reproducible?

Relevant QA/QC Procedure: Laboratory duplicates



4, Is there a problem with laboratory cross-contamination?

Relevant QA/QC Procedure: Laboratory blanks—-solvent, syringe,
method

5. Is there a problem with cross-contamination due to sampling?
Relevant QA/QC Procedure: Field blanks
6. Is the sampling being performed in a reproducible fashion?
Relevant QA/QC Procedure: Field duplicates
CALIBRATION

[nstrument calibration must precede any sample analysis. More specifically,
instrument calibration conforming to QA/QC criteria must be demonstrated. For
the Onalaska CSL, initial calibration consisted of the analysis of a series of
standards. Specifically, the concentrations mentioned earlier were analyzed by
GC/FID-ECD in succession. A calibration curve for each compound could then
be constructed by plotting standard concentration on the abscissa and the
corresponding area counts on the ordinate. The plot should show a direct
relationship between the standard concentration and area counts. Between the
low and high standards, the calibration curve should be linear, and hence this
region defines the working linear range for the analysis. The linearity of the
working range is determined by using least squares to compute the correlation
coefficient from the calibration data. The correlation coefficient for a linear
segment is 1.00. Standards were analyzed until the calibration curve correlation
coefficients were 0.98 and better.

CONTINUING CALIBRATION

After initial calibration was completed, analysis of samples began. GC systems
change with time due to factors such as column condition and changing flow
rates, so it was necessary to continuously monitor the GC by continuing to
calibrate. The midrange standard was analyzed periodically to determine GC
performance. The Onalaska CSL SOP set a continuing calibration frequency of
one in twenty, but CSL staff checked calibration more frequently to ensure the
reliability of GC results.

RETENTION TIME MARKER

A retention time (RT) marker is a compound that can be used to measure
retention time drift and injection reproducibility. In most cases, a solvent
impurity peak is likely to be chosen as an RT marker because it exists at a
specific concentration that will not change and it elutes at a characteristic
retention time. Therefore, both the retention time and the area counts of the
RT marker should be consistent from run to run. By monitoring the RT
marker, the GC system is monitored indirectly.
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SPIKED SAMPLES

Spike sample analyses are done to determine the effect of the sample matrix on
the solvent extraction method and on measurement procedures. To prepare a
matrix spike (MS), a known amount of compound is added to a sample, the
sample is analyzed, and the amount of the spiked compound recovered is
compared to the amount added.

Matrix spike analysis was performed as part of the CSL analysis. A matrix spike
is a target compound added to a sample and prepared as a sample. Matrix
spike samples are analyzed to evaluate matrix effects on the analytical method.
Poor recoveries may be due to poor sample preparation and an inefficient
extraction process, a GC system that has changed, matrix interferences, or other
factors.

Percent recovery for a target compound spike is calculated by:

R = [(SSR-SR)/SA] x 100
where:

SSR = spike sample result

SR = sample result

SA = spike added

Because of their physical/chemical characteristics, certain compounds can be
readily extracted. After years of performing rigorous statistical analyses on
historical data, the EPA has developed acceptable recovery ranges for TCL
compounds. These ranges represent empirical benchmarks; however, they are
useful in gauging the extraction efficiency of a solvent for a given compound.

Using matrix spike/matrix spike duplicate data, it is possible to construct quality
control charts that illustrate the accuracy of the spike analysis. Such a control
chart is constructed by plotting percent recoveries on the ordinate and dates
analyzed on the abscissa. Reading the chart from left to right, the data points
should cluster near the 100 recovery line.

If there is just one analyst for a project’s duration, recoveries will trend closer to
the 100 percent recovery line. This is because over time the analyst has honed
his or her technique. Conversely, a trend may not be discernable if more than
one analyst staffed the laboratory for the project’s duration.

DUPLICATES
Duplicates refer to two representative aliquots from a discrete sample. Both
field and laboratory duplicate samples were analyzed to determine data

precision, a measure of reproducibility of the analysis. The results were then
reported as relative percent difference (RPD) and were calculated by:
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RPD

[[(D1-D2)/[(D1+D2)/2]] x 100
where:

D1

concentration of the first duplicate
D2

concentration of the second duplicate

Matrix Spike Duplicates

To prepare a matrix spike duplicate (MSD), a given sample is separated into
two fractions and each fraction is spiked with the same amount of known
compound. There are now two samples: the matrix spike and the matrix spike
duplicate.

Taken together, the percent recoveries for the MS/MSD are used to calculate
the relative percent difference between the two numbers. RPD is a measure of
precision. In other words, two samples derived from the same location and
spiked with equal amounts of target compound should produce recoveries that
are identical. In practice it is very difficult to spike two different samples with
exactly equal amounts of a target compound, so it is unlikely that the two
samples will be exactly the same. Consequently, the EPA has set quality control
limits for RPD.

Using MS/MSD data, a quality control chart can be constructed that will
graphically show the precision for the spike analysis. The control chart is
constructed by plotting RPDs on the ordinate versus dates analyzed on the
abscissa. Reading from left to right, the data points should cluster near the 0.0
RPD baseline.

Laboratory Duplicates

As the name suggests, laboratory duplicates are duplicates prepared in the
laboratory to monitor laboratory reproducibility. To prepare a laboratory
duplicate, a sample is split into two fractions and prepared and analyzed as two
discrete samples. The results for the two samples should fall within certain
QA/QC criteria for RPDs. Poor replication may indicate laboratory carelessness.
Regardless, laboratory duplicates must be interpreted carefully since some
matrixes are inherently difficuit to replicate perfectly. In such cases, the QA/QC
criteria may be adjusted accordingly.

Field Duplicates

Two samples collected in the field at the same location, depth, and orientation
comprise a sample and a field duplicate. As might be expected, there is a great
deal of variability associated with field duplicates, especially soil, because of the
heterogeneous composition of the matrix.
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BLANKS

A blank is a clean sample equivalent that is processed and analyzed as a sample
to determine the existence and magnitude of potential contamination introduced
during sampling, shipping, or analysis. The general heading of “blanks” can be
separated into field blanks and laboratory blanks.

Field Blanks

Field blanks check field decontamination procedures. They are collected in the
field during a sampling effort. Laboratory grade deionized water or high
performance liquid chromatography (HPLC) water is used for aqueous field
blanks. To prepare the field blank, the water is transferred to the sampling
device (i.e., bailer) before being transferred to the sample container. The
process mimics the actual groundwater sampling procedure.

Laboratory Blanks

Laboratory blanks check laboratory procedures. They can be divided into
method blanks, solvent blanks, and syringe blanks.

Method Blanks. Method blanks are prepared in the laboratory as part of the
analytical protocol. These blanks, prepared from HPLC grade water or washed
sand, are processed along with the samples through each sample preparation
and analysis step. Method blanks check possible contamination that might have
been introduced during sample preparation.

Solvent Blanks. Since the analytical method used at Onalaska required a
solvent extraction sample preparation, it was imperative to periodically check the
solvent for contamination. This was accomplished by analyzing the solvent by
GC/FID. A contaminated solvent could lead to false positives.

Syringe Blanks. All sample extracts are introduced into the GC by microliter
syringes. Even though the syringe is cleaned after each injection, it is important
to check the syringe for possible cross-contamination. This is accomplished by
injecting syringe headspace into the GC. Syringe blanks also allow monitoring of
the background signal and possible carryover caused by a previous contaminated
sample.

ONALASKA CSL DATA VALIDATION/DATA ASSESSMENT

The purpose of data validation is to determine the precision and accuracy of a
data set, to characterize the weaknesses of questionable data, and to determine
data usability.

The Onalaska data were evaluated by assessing the QA/QC criteria described
earlier. These QA/QC criteria are evaluated quantitatively when their values are
specified in the analytical methods or as part of the project data quality
objectives (DQOs). If values are not specified, a qualitative assessment is made
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using established data validation procedures and a knowledge of good laboratory
procedures.

All samples were analyzed using a flame ionization detector (FID) and electron
capture (ECD) detectors. The results for TOL and XYL were obtained using

the FID. Due to its increased sensitivity, the ECD was used to quantify DCE,

TCA, TCE, and PCE.

Overall, the data generated from the Onalaska site was determined to be good
and 100 percent usable for the DQO specified in the SOW (e.g., screening
analysis). All CSL data is summarized in Table 1. Appendixes A and B in
project files contain the CSL computation sheets that were used to calculate
concentrations; these sheets provide a record of all samples analyzed, including
QA/QC samples. A discussion of the data validation parameters follows.

HOLDING TIMES

All samples and extracts were refrigerated from the time they were sampled
until they were analyzed. All samples were extracted within 2 days (48 hrs) of
sampling. All extracts were analyzed within 2 days (48 hrs) of extraction. These
holding times are well within Contract Laboratory Program (CLP) requirements.

INSTRUMENT CALIBRATION

Response factors for each detector (flame ionization detector and electron
capture detector) were calculated initially using a five-level calibration (2.0 pg/ml,
1.0 pg/ml, 0.2 pg/ml, 0.1 pg/ml, and 0.02 pg/ml for the chlorinated compounds
and levels of 5.0 ug/ml, 2.0 pg/ml, 1.0 ug/ml, 0.5 pg/ml, and 0.1 ug/mi for the
aromatics). Whenever a change was made in the system, a new initial
calibration was performed.

Initial Calibration

To assess the instrument performance before the analysis of any samples, the
correlation coefficient of the least squares line was calculated for each
compound and the total response was considered.

Continuing Calibration

A continuing calibration standard was analyzed before each set of samples and
used to calculate the concentration of the target compounds in each batch. To
assess instrument stability before sample analysis, the percent difference between
the response factor (RF) for the initial standard and the continuing calibration
response factor was calculated. The criteria for continuing calibration RFs
allowed for a +15 percent variance from the initial calibration RF. All
continuing calibration criteria were met.
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DETECTION LIMITS

The working ranges established for the target compounds were based on
anticipated concentrations of Onalaska-derived samples. The working range for
DCE, TCA, TCE, and PCE was 0.02 uyg/ml to 2.0 pg/ml, while the working range
for TOL and XYL was 0.1 pyg/ml to 5.0 yg/ml. This is not to say the
instrument could not detect compounds at concentrations lower than the low end
standard of the working range; detection limits are a function of instrument
capabilities and analytical methodologies.

The instrument detection limit (IDL) represents the lowest concentration an
instrument can detect. This concentration must be discernable from background
noise. The [DL represents a theoretical detection limit because one is assuming
100 percent extraction efficiency and no chemical/physical or electronic
interferences. The IDL is determined by analyzing the low standard of the
working range. This standard is analyzed repeatedly, and statistics are
performed on the pool of standards data.

The method detection limit (MDL) represents the lowest concentration the
instrument can detect for a certain methodology. Because of extraction
inefficiencies and interferences, the MDL will always be greater than the IDL.
To determine the MDL, matrixes are spiked with compounds at sequentially
lower concentrations until the concentrations can no longer be detected. In
general, the MDL is twice the IDL.

The Onalaska CSL results indicate that compounds are sometimes detected
above the MDL but below the working range for the detector. In such case,
compounds are qualitatively identified but quantitatively suspect because the
concentrations do not fall within the working calibration range. Accordingly,
these values are flagged with a “J,” meaning estimated.

BLANK ANALYSIS

A blank sample containing only the extraction solvent was analyzed with each
batch of samples. The amount of target compound in the blank was considered
in determining whether any compound found in the sample could have come
from the solvents. No blank contaminant was found at a level greater than 10
percent of the compound at the reported detection limit; therefore, no
qualification of the data was necessary due to blank contamination. See Table 1
for blank sample resuits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Tables 3, 4, §, 6, and 7 in the project files following the text summarize the
recovery of compounds detected in the matrix spike and matrix spike duplicate
samples. Regarding the MS/MSD samples, the recovery of target compounds
was within the specified control limits set in the analytical method. In some
cases the recoveries were outside of the control limits because the sample
chosen to be spiked was highly contaminated. High levels of organic compound
background in highly contaminated samples caused inaccuracy in the integration,
and therefore quantitation, of the target compounds. Regardless, the recoveries
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for the “clean” samples demonstrated the validity of the method. As for the

duplicate analyses, RPDs between like samples were within QA/QC acceptable
ranges.

No qualification of the data was necessary since these results do not indicate a
problem with the sample matrix in the recovery of target compounds. Figures 6,
7,89, 10, 11, 12, 13, 14, and 15 in the project files graphically depict the
results of the MS/MSD sampies.

For an interpretation of the control charts, please refer to relevant sections of
this memorandum.

CSL “GC FINGERPRINT” STUDY

According to past records, it is known that naphtha was disposed of at the
Onalaska site. However, it is unclear as to the specific identity of the naphtha
pollutants. In addition, soil was found to be visibly contaminated near MW14S,
outside the area of suspected naphtha contamination. The area near MW14S
had a diesel fuel odor. As an aside experiment, the CSL staff analyzed a
number of samples of diesel fuels and attempted to match the resultant
chromatograms with pure product sample chromatograms. Unfortunately, no
pure product was captured for analysis and no obvious correlation was observed
between the diesel fuel chromatograms and the sample chromatograms. This is
not surprising given the differences between the Onalaska CSL target
compounds and typical naphtha (oil variety) constituents. Figures 16 and 17 in
the project files show example chromatograms.

GLT913/067.50
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4/19/89

Field 1.D.

GB-07-01
GB-07-02
GB-08 (55'-58')
GB-03-01
GBO08 (18'-28")
GB03-02
GBO4 (8'-11")
GBO4 (54'-57")
MWO4 (20°-30")
MW-25-01
GB-01-01 (80")
GB-01-(120)
MW-55-01
MW-2M-01
MW-15-23'

MW-2D(108'-111")

MW-1M-01
MW-3S-01
MW-75(25'-30')

ONALASKA CLOSE SUPPORT LABORATORY DATA

GC RUN#

128
129
130
131
134
135
136
137
139
140
141
147
155
156
158
159
160
161
162

N = Qualitatively suspect.
J = Estimated value. Reported value is below quantitation limit.

BMDL = Below method detection limit.

20-Dec-89

TABLE 1

Units for Water = ug/ml (ppm)
Units for Soil = mg/kg

CSL 1.D. Date Analvzed
1 3/17/89
3 3/17/189
5 3/17/189
7 RN/ ]
9 /17189
1 3/17/189

13 3/17/189
15 3/17/89
19 317/89
21 /17189
23 3/17/189
27 3/18/89
17 3/18/89
25 3/18/89
29 a/18/89
31 3/18/89
33 3/18/89
35 3/18/89
37 3/18/89

ONALASKA CSL

Toluene

0.080
0.120
0.040
0.690
0.040
0.110
0.390
0.100
0.110
0.130
0.150
0.140

4.51
BMDL
0.170
BMDL
0.030

6.58
0.160

222

222

Xvienes

0.020 J
0.010 J
BMDL
1.12
B8MDL
BMDL
BMDL
0.040 J
0.060 J
BMDL
BMDL
BMDL
0.420
BMDL
BMDL
BMDL
BMDL
0.530
BMDL

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Walter
Water
Water
Water
Water
Water
Water
Walter
Water
Water
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TABLE 1
- 4/19/89 ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/ml (ppm)
Units for Soil = mg/kg

Floid 1.0, GCRUN® CSLID. Date Anglvzed Yolueng Xylones Mauix
MW-7M (80'-82') 163 39 318/89 0.130 N 0.030 J Water
MW4PSO01 206 a 320/89 37.949 J 1.39¢ Water
GB-08-(18'-21") 209 43 3/20/89 0.470 J 0.010 J Water
PB-02 213 45 320/89 0.440 0.020 J Water
PB-03 214 47 20/89 0.420 0.010 J Water
PB-04 215 49 320/89 0.610 J 0.010 J Water
PB-05 216 s1 32089 869y’ J 0.950 Water
PB-08 218 53 3/20/89 0.140 0.010 J Water
PB-08 219 55 3/20/89 0.040 J 0.020 J Water
PB-09 220 57 3/20/89 0.050 J BMDL Water
PB-10 221 59 3/20/89 0.130 0.220 Water
PB-11 222 61 3/20/89 0.360 0.230 Water
GB-6M-73 224 63 3/20/89 0.190 J BMOL Water
PB-12 22§ 65 3/20/89 0.010 J 0.010 J Water
PB-13 227 67 3/20/89 0.430 J 0.220 Water
PB-14 228 69 3/20/89 0.410 J B8MOL Water
PB-16 230 73 3/20/89 0.200 J BMOL Water
PB-17 231 75 3/20/89 0.150 J BMDL Water
PB-18 233 77 3/20/89 5570 J 0.140 Water
PB-20 238 a1 3/21/89 0.140 0.110 Water
PB-21 238 83 3/21/89 3.404 0.670 Water
10-Aug-89 ONALASKA CSL PAGE 2



TABLE 1
4/19/89 ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/mi (ppm)
Units for Soil = mg/kg

Fiold 1.D. GC RUN#  CSLILD. Dato Analyzed Yolueng Xyleneg Matrix
GB-5(10') 239 85 3/21/89 BMDL BMDL Water
GB-5 (80") 240 87 3/21/89 BMODL BMDL Water
PB-22 241 89 321189 0.140 0010 J  Water
PB-23 242 91 3/21/89 0.220 J BMDL Water
MW-10M (18°-21') 249,261 83 21189 BMDL BMDL Water
PB-24 250,262 85 21189 BMOL BMDL Waier
PB-28 251,263 97 21189 BMDL BMDL Water
PB-26 252,264 99 321189 BMODL BMDL Water
PB-27 254,265 101 321189 BMDL BMDL Water
PB-19 255 79 3/21/89 10. 0.310 Water
MW-10M (76'-78') 257 103 3/21/89 BMDL BMOL Water
MW-9M (25') 258 105 3/21/89 BMDL BMOL Water
PB-15 259 n 321/89 1.08 0.120 Water
MW-9M (80') 266 107 32189 BMDL BMDL Water
MW-3M 340 109 3/28/89 0.010 J 0020 J  Water
MW-11M (20°-22') 343 113 3/28/89 BMDL BMDL Water
MW-11M (76') 344 115 3/28/89 BMDL BMDL Water
PB-28 348 17 3/28/89 BMDL BMDL Water
PB-29 347 119 3/26/89 BMDL BMOL Water
PB-30 363 121 3/29/89 43.099' J 0.650 Water
PB-31 369 123 3/29/89 5. 97}1 J 0.470 Water

10-Aug-89 ONALASKA CSL PAGE 3




4/19/89

Field 1.D.

PB-32
MW-12S
MW-14S
MW-13S
MW-80
PB-34
PB-35
PB-37
PB-39
PB-40
PB-38
PB-41
PB-42
PB-43
PB—44
PB—4S
PB—46
TP-01 (CSL)
TP-02 (CSL)
TP-03 (CSL)
TP-04 (CSL)

10-Aug-89

393
395
396
397

401
402
403
404
405
406
454
456
463
458

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/ml (ppm)
Units for Soil = mg/kg

CSLID, Date Anivzed Tolueng
125 3/29/89 s.ny J
127 3/30/89 BMOL
129 3/30/89 BMDL
135 3/30/89 BMDL
137 3/30/89 BMDL
131 3/30/89 20400 J
133 3/30/89 1:.% J
139 3/30/89
141 3/30/89 BMDL
143 30/89 BMDL
145 3/30/89 BMDL
147 3/30/89 BMDL
149 3/30/89 BMDL
151 3/30/89 BMDL
153 3/30/89 BMOL
155 2/30/89 BMDL
157 3/30/89 0.140 J
159 4118/89 0.050
181 4/18/89 BMDL
163 4N8/89 1.

165 4118/89 13.089 J
ONALASKA CSL

0.7720
BMDL
BMOL
BMODL
BMDL
0.8630
0.766

BEEREREEES

0.060 J

0.390 J

2-"7 J

Water
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Wates
Water
Water
Water
Water

£¢¢
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4/19/89

Field 1.0,

TP-05 (CSL)
TP-08 (C5L)
TP-07 (CSL)
TP-08 (CSL)
TP-09 (CSL)
TP-10 (CSL)
TP-FB-04 (CSL)
TP-11(C5L)
TP-11-FR (CSL)
TP-12(CSL)
TP-13 (CSL)
TP-14 (CSL)

10-Aug-89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/mi (ppm)

Units for Soil = mg/kg

GCRUN# CSLID. DalgAnayzod = Toluene

464
4668
467
469
472
474
479
480
483
486
488
490

167
169
7
173
177
179
181
183
185
187
189
191

4/18/89
4/18/89
4/18/89
4/18/89
4/18/89
4/18/89
419/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89

ONALASKA CSL

BMDL
BMDL
9.27¢ J
1.1
L
BMDL
BMDL
0.975
1.
BMODL
0085 J
BMDL

8MDL
BMDL
8MOL
0.670
BMOL
BMDL
BMDL

oy

BMDL
BMDL
BMDL

J
J

geegeeegeees E
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TABLE 1
4-20-89 ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/ml (ppm)
Units for Soil = mg/kg

Analyzed
GB803-02 92 12 n 5/89 BMDL BMDL B8MDL Walter
GBO04 (8'-11°) 93 14 3/15/89 8MDL 8MDL aMoL Water
GBO4 (54'-57") 94 16 3/15/89 BMDL BMDL BMDL Water
MW-58-01 95 18 3/15/89 B8MDL 8MDL eMDL Wates
MWO04 (20'-30') ] 20 3/15/89 BMOL 8MDL 8MDL Walter
MW-25-01 97 22 3/15/89 BMDL 8MDL 8MDL Water
GB-01-01 (80°) 98 24 y15/89 8MDL BMDL 8MoL Water
MW-2M-01 29 26 3/15/89 8MOL 8MDL 8MoL Water
GB-07-01 101 2 3/15/89 0.010 8MODL BMDL Water
GB8-07-02 102 4 3/15/89 B8MDL B8MDL B8MOL Water
GB08 (55°'-58') 103 6 y15/89 BMDL BMDL 8MDL Water
GB-01 (120) 7 28 3/19/89 aMoL aMDL 8MDL Water
MW-18-23' 178 30 3/19/89 BMDL 8MDL 8MDL Water
MW2D(108'-111") 177 32 3/19/89 BMDL 8MDL BMDL Water
MW-1M-01 178 34 3/19/89 BMDL BMDL 8MDL Water
MW-35-01 179 36 3/19/89 0.130 0.010 8MDL Water
MW-75-(20'-30') 181 38 3/19/89 aMDL 8MDL BMDL Wates
MW-7M—(80'-82') 182 40 3/19/89 B8MDL BMDL BMDL Water
MW4PS-01 186 . 42 3/19/89 0.730 0.010 8MOL Water
GB-06(18'-21") 187 44 3/19/89 8MOL BMODL 8MODL Walter

10-Aug-89 ONALASKA CSL PAGEY (|



TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

4-20-89
Units for Water = ug/ml (ppm)
Units for Soil = mg/kg
Fiold 1.0, GC RUNS CSLID. Date 11,1-TCA
Analyzed

PB-02 192 46 3/19/89 BMDL
PB-03 193 48 3/19/89 0.008
PB-04 185 50 3/19/89 BMDL
PB-05 196 52 3/19/89 0.050
PB-08 197 54 3n9/89 BMDL
PB-09 272 58 3/21/89 BMDL
PB-10 273 60 3/21/89 BMDL
PB-11 274 62 3/21/89 BMDL
GB-6M (73") 275 64 3/21/89 BMDL
PB-12 277 66 3/21/89 BMDL
PB-13 278 68 3/21/89 BMOL
PB-14 279 70 3/21/89 BMOL
PB-16 280 74 3/21/89 0.010
PB-17 282 76 3/21/89 0.040
PB-18 283 78 3/21/89 BMDL
PB-18 DUP 284 78 DUP 3/21/89 BMDL
PB-20 285 82 3/22/89 BMDL
PB-21 287 84 3/22/89 0.090
'GB-5 (10" 288 86 3/22/89 BMDL
GB-5 (80) 289 88 3/22/89 BMOL
PB-22 290 90 312289 BMOL
10-Aug-89 ONALASKA CSL

ICE

B8MDL
8MOL
BMOL
B8MDL
BMDL
BMDL
BMDL
8MDL
B8MDL
B8MDL
8MODL
BMOL
BMDL
B8MDL
BMDL
B8MODL.
BMODL
B8MDL
BMDL
BMDL
8MDL

PCE

BMDL
B8MOL
8MDL
0.010
BMDL

BMDL
B8MDL
BMOL
BMOL
8MOL
BMDL
B8MDL
B8MDL
BMDL
8MDL
BMDL
BMOL
B8MDL
8MDL
BMOL

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Water
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4-20-89

Field 1.0,

PB-23

MW-10M (18-21")
PB-24

PB-25

PB-26

PB-27

MW-10M (76'-78")
MW-9M (25')
MW-9M (80°)
PB-08

PB-15

PB-19

HOSE DISC WATER
MW-3M

MW-11M (20°-22)
MW-11M (76")
PB-28

PB-29

PB-30

PB-31

PB-32

10-Aug-89

GCRUNS  CSLID.

gEREEYESFRER

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA
Units for Water = ug/ml (ppm)
Units for Soil = mg/kg

92
94
96
98
100
102
104
106
108
56
72
80
12
110
114
116
118
120
122
124
126

Date 1,1,1-TCA
Anglyzed
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMOL
3722189 BMDL
/22189 BMDL
3122189 BMDL
3/22/89 0.450
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMDL
3/22/89 BMOL
322/89 BMDL
/31789 BMDL
3/31/89 BMDL
3/31/89 0.010
3/31/89 0.470
3/31/89 0.020

ONALASKA CSL

ICE

8MOL
aMDL
BMODL
BMOL
8MOL
8MOL
BMOL

BMODL

8MOL

B8MODL
B8MOL
BMDL
BMODL
BMODL
B8MDL
BMODL

PCE

8MDL
BMODL
BMDL
B8MDL
B8MDL
BMDL
8MDL
B8MOL
BMOL

B8MOL
BMDL
8MOL
B8MDL
B8MDL
8MOL
8MDL
8MOL
BMDL
8MOL
B8MDL

Water
Water
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Walter
Water
Water
Water
Water
Water
Water
Water
Water
Water
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TABLE 1

ICE

BMDL
BMDL
0.010
B8MODL
B8MOL
BMDL
8MOL
BMDL
BMDL
B8MDL
B8MOL
BMDL
BMDL
B8MOL
BMDL
B8MODL
8MDL
BMDL
B8MDL
B8MDL
BMDL

PCE

BMDL
BMDL
BMDL
B8MDL
BMOL
B8MDL
BMDL
8MDL
BMDL
8MDL
8MOL
8MDL
BMDL
BMDL
BMOL
BMOL
0.010
BMDL
BMDL
B8MDL
8MDL

4-20-89 ONALASKA CLOSE SUPPORT LABORATORY DATA
Units for Water = ug/ml (ppm)
Units for Soil = mg/kg
Figid 1.0, GC RUN# CSLLD. Date 1,1,1-TCA
Analyzed

MW-12S 426 128 3/31/89 B8MDL
MW-14S 427 130 3/31/89 BMDL
PB-34 431 132 3/31/89 0.210
PB-35 432 134 3/31/89 0.040
PB-38 _ 433 136 3/31/89 © BMDL
MW-8D 434 138 3/31/89 BMDL
PB-37 435 140 3431789 BMDL
PB-39 436 142 3/31/89 8MDL
PB-40 437 144 3/31/89 8MODL
PB-41 438 148 3/31/89 BMOL
PB-42 439 150 3/31/89 BMDL
PB—43 440 152 3/31/89 BMOL
PB—44 441 154 31/89 BMDL
TP-01 506 160 4/20/89 BMDL
TP-02 507 162 4/20/89 8BMDL
TP-03 508 164 4/20/89 . BMDL
TP-04 509 166 4/20/89 BMDL
TP-05 511 168 4/20/89 BMDL
TP-08 512 170 4/20/89 BMDL
TP-07 513 172 4/20/89 BMDL
TP-08 514 174 4/20/89 BMDL
10-Aug-89 ONALASKA CSL

Maltrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Walter
Walter

Soil
Soit
Soil
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4-20-89

Fleld 1.0,

MW-14S (8.5")
TP-09

TP-10
TP-FR-04
™-11
TP-11-FR
TP-12

™-13

10-Aug-89

515
516
517
518
519
520
521
522

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water = ug/ml (ppm)
Units for Soil = mg/kg
GC RUNS CSLID. Date 11,3-TCA
Analyzed
176 4120/89 BMDL
178 412089 BMOL
180 4/20/89 BMOL
182 4/20/89 BMDL
184 4/2089 BMDL
186 © 4120089 BMDL
188 4/20/89 BMDL
190 4/20/89 BMDL
ONALASKA CSL

ICE

BMOL
BMODL
B8MDL
BMDL
8MDL
BMDL
8MDL
8MDL

ECE

BMDL
BMDL

BMOL
8MDL
BMOL

i

gegegeEse
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Appendix H
SOURCE AREA AND TEST PIT INVESTIGATION
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Appendix H
SOURCE AREA TEST PIT INVESTIGATION

INTRODUCTION

The source area test pit investigation was conducted between April 17 and 19,
1989 to fulfill the requirements of Task FI, Subtask FT, Solvent Disposal Area
Investigation. The objectives of the investigation were:

o To locate the major disposal area for the solvent waste within the
landfill and to evaluate the degree of contamination in the
unsaturated soils in this area

o To obtain data important in the evaluation of soil incineration and
offsite disposal
o To locate and determine the condition of a cache of 300 drums

and a 500-gallon tank truck buried at the landfill site

Four test pits were excavated to a maximum depth of 14 feet. Test pit locations
were selected based on the resuits of the geophysical investigation and
observations made during the hydrogeological investigation. Test pit locations
are shown in Figure H-1.

Fourteen soil samples were taken from the test pits for analysis by the close
support laboratory. Soil samples were extracted and analyzed for indicator
VOCs. Sample locations are shown on the test pit logs. Based on the results of
testing and visual observation, eight soil samples were submitted for CLP
analysis of TCL organic and inorganic chemicals as well as total organic carbon
(TOC), total organic halides (TOX), sulfur, moisture content, Btu content and
EP toxicity.

The following persons were on site specifically for the source area test pit
investigation:

Team Member Affiliation Responsibility

Jeff Lamont CH2M HILL Field Team Leader

Kevin Olson CH2M HILL Site Safety Officer

Chris Lawrence CH2M HILL Test Pit Logging/Sampling
Jeff Salerno ETI Backhoe Operator

Dave Cruise ETI Helper

FIELD PROCEDURES

Test pits were excavated using a John Deere JD-310A wheel-mounted backhoe
loader. The backhoe, operator, and helper were all provided by Exploration

H-1
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Technologies, Inc. (ETI), an environmental services firm based in Madison,
Wisconsin.

For all test pits, the top 2 feet of soil was assumed to be uncontaminated cover
material and was stockpiled separately from the material encountered during
further excavation. All excavated material encountered more than 2 feet below
ground surface was stockpiled on a layer of 6-mil polyethylene, which was placed
on the ground surface adjacent to the test pit before the start of excavation.

Test pits were excavated in passes approximately 12 inches deep. Uniform
passes were difficult because of the nature of the waste material. The maximum
depth of excavation was limited to approximately 14 feet by the reach of the
backhoe. The backhoe couid excavate approximately 10 linear feet of trench
from one location. After the limits of excavation were reached from one
location, the backhoe would move forward and excavation would continue. Test
pit trenches ranged from 2 to 8 feet wide by 28 to 40 feet iong. The actual
dimensions of each pit are shown on the test pit logs. Each test pit was logged
using the Unified Soil Classification System. Test pits were backfilled in reverse
of the order by which they were excavated using the front-end loader bucket.

Air in the breathing zone was continuously monitored during excavation and
backfilling, using an HNu photoionization device (PID). If sustained PID
readings above background were observed, field team members would upgrade
to level B personal protective equipment.

Fourteen soil samples were taken for analysis by the close support laboratory.
Sample locations were chosen on the basis of visual observations (material
changes, discolorations, or adjacent to an anomaly). Samples were also taken
from the last layer of soil excavated for all test pits.

TEST PIT EXCAVATION SUMMARY

Test pit DTP-01 was excavated on April 17, test pits DTP-02 and DTP-03 were
excavated on April 18, and test pit DTP-04 was excavated on April 19. A brief
description of each test pit is given below. The test pits varied laterally in the
types and thicknesses of material encountered, and a more accurate description
of each pit is presented in the test pit wall logs (Figures H-2 through H-5).

DTP-01

DTP-01 was excavated from Station 1+00E, 4+80N to Station 1+00E, 4+40N.
The ground surface elevation was approximately 662 feet. The pit was
approximately 40 feet long by 2 feet wide and was excavated to a maximum
depth of 13 feet.

The first 12 inches of excavated material consisted of brown well-graded sand

with silt. This was underlain by a layer of gray silty clayey sand, ranging in
thickness from 6 inches at the south end of the pit to 12 inches at the north

H-2



PROJECT NUMBER TEST PIT NUMBER
GLO65550.FLFT DTP-O1 SHEET 1 OF 1
TEST PIT WALL LOG
PROJECT, ONALASKA LOCATION _1400E, 4+80N TO 1+00E, 4+40N MmaPoF__E_ waLLoFPIT
ELEVATION 862" contractor__ETH DATE EXCAVATED _417/89
WATER LEVELAND DATE__13'B.G.S. 4/17/80 _ EXCAVATION METHOD __BACKHOE - JD - 310A LOGGER _J- LAMONT / C. LAWRENCE

APPROXIMATE DIMENGIONS: LENGTH

‘ot

WIDTH

z DEPTH_12-13

REMARKS

U COMMENTS
 —
—
2120 . i
. it
4 . _}.
] T
. ..o‘ . ] [ ﬁ—
WELL GRADED SAND WITH GRAVEL,
LERRLLS e wo oo [ |
BROWN,MOIST,MEDIUM DENSE TO
i DENSE LITTLE TO NO REFUSE (8W)
8.0

. » . —r—

9.0' | TP-04 " |
SAMPLE TP-04 i
10 . . L
12 120 . . 1
13.0'| TP-03 1

L)
WATER TABLE Limits
‘. - ° he . hd . °'o . L] . b
Excavation
J en—
FIGURE H-2
LI | | I T T 1 [ T | D | T T T T T T 1
NORTH 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 SOUTH DTP-01
LENGTH (FT) ONALASKA LANDFILL R
"GOm0 FI\TP 01 1024 80




PROJECT NUMBER TEST PIT NUMBER
GLO65550.F1.FT DTP-02 SHEET 1 oOF 1
TEST PIT WALL LOG
§€ SAMPLE | PROUECT__ONALASKA LOCATION _1+40E, 2+50N TO 1470E, 2+80N MapOF N waLLOF PIT
g§ : ELEVATION 056’ - 660° CONTRACTOR___ETI _ DATE EXCAVATED_4/18/89
] £ | F APPROXIMATE DIMENSIONS: LENGTH____ 40" wioTH 2-4 pepTH 13" REMARKS
| | I D B I L v "l ! L COMMENTS
ﬂ IAD. IlED TO DE
| Iy ciar N—— SAND Wm 1 Bagan excavation at 0820 hrs
2 — LEAN CLAY, GRAY 10 <+
4 +
s | 4
7.0’ 4
s |80 4
- 4
104100 L
Jue +
12 -1 ’-]m— 4
Stop excavation and begin
4130 4 :.34""5'3% ngg: I::ul( for
nch 1 op
“ SAMPLE TP-06 backfliling at 1500.
ﬂ e . . . 'ﬂl 0 . . umn' i
SIMLAR TO ABOVE of
- - REFUSE Excavation 4
— T T 17 7 T 1T 17— T T T T 17T 1T T 77T FIGURE H-3
WEST 0 38 36 34 32 30 28 26 24 22 20 N 16 14 12 10 8 6 4 2 0 .o DTP-02
LENGTH (FT) ONALASKA LANDFILL RI

BLOSS80.FI\ TP 02 82080



PROJECT NUMBER TEST PIT NUMBER
GLO65550.FL.FT DTP-03 SHEET 1 OF 1
TEST PIT WALL LOG
E AAMPLE PROJECT_ONALASKA LOCATION _ 2+50E, 1+20N TO 2+60E, 1+50N MAPOF_ S  WALLOFPIT
g 3 ELEVATION___ 858' - 662° CONTRACTOR __ETI DATE EXCAVATED _ 4/18/89
E E WATER LEVEL AND DATE _NOT ENCOUNTERED EXCAVATION METHOD BACKHOE JD -310-A LOGGER __CHRIS LAWRENCE
s = APPROXIMATE DIMENGIONS: LENGTH__ 28°  wiDTH__ 2'-3'  DEPTH 10.5° REMARKS
—r . 1 1 1 11 1T 17T 11T T 1 -7 1T 1T 7T 1 COMMENTS
A SILTY SAND, FINE SAND SROWNMOB TMED DENSE (8P-8M) / mm excavation at 1530.
2 : . 1
e . . 1
Littie svidence of lsave
decomposltion
- 1
. hn - L] - r
= T
. ﬂ - [ ] ——
9.0'
T
TP-00
10 10.0° | TP-10 . . -
124 . . 4
B - excavation and begin
| T Sehicnat s con?
- - . . . ) . . . . . | backiiiiing st 1800.
T T T T 1 T T | T T T T T 1T T T T FIGURE H-4
EAST 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 WEST DTP-03
| LENGTH (FT) | ONALASKA LANDFILL RI

GLOSSSSO FINTP O3 8 26 80




PROJECT NUMBER TEST PIT NUMBER
GLO65550.FI.FT DTP-04 SHEET 1 OF 1

TEST PIT WALL LOG

E SAMPLE | PROJECT_ONALASKA LOCATION 3+60E, 0440N TO 3+80E 0+30N mapor_ N waLLOFPIT
"§ : ELEVATION__ 857" CONTRACTOR _ ETI DATE EXCAVATED 4/18/89
E E ;;E WATER LEVEL AND DATE NOT ENCOUNTERED EXCAVATION METHOD_BACKHOE JD-310- A LOGGER _C. LAWRENCE

-

APPROXIMATE DIMENSIONS: LENGTH____ 38  wipTH___2'-8' DEPTH_10'-12° REMARKS

\ I LI ' | I 1 1 1 | | | 1 I | | I I COMMENTS

Bagan excavation at 0755 HNU
reading 10 ppm at top of trench
on west side afier ~ 0.5' of
excavation.

Sample TP-11 taken at 0805
upgrade to Level B at 0015 (2 ppm
on HNU in B2).

1.0

| 20 [TP12

TP-12 taken at 0845.

TP-13 taken at 1022.

Large amounts of sheet metal,
cans, and other metallic debris
cobserved throughout excavation.

TP-14 taken at 1120,

Fine gray sand layer continuously
sloughing during pit excavation.

TP-13
TP-14

E

12

Stx excavation and begin
backfiliing at 1130.
Finish backfiliing at 1215.

14

FIGURE H-5
DTP-04
ONALASKA LANDFILL Ri

I 1 | 1 i 1
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 EAST
LENGTH (FT)

WEST 0 2 4 6

GLOASSE0.FI\ TP-04 8-25-80




end. The silty clayey sand layer was underlain by approximately 2 inches of gray
silty clay.

From approximately 2 to 13 feet below ground, a well-graded sand was
encountered. Sand in the north half of the pit ranged in color from brown to
black to gray and was interlayered with refuse. Sand in the south half of the pit
was dark brown with gravel and contained little to no refuse. The water table
was encountered at approximately 13 feet. No drums were encountered.
Sustained PID readings above background were observed in the breathing zone
after approximately 6 feet of excavation at the north end of the pit, and field
team personal protection was upgraded to level B.

Four soil samples were taken for analysis. Sample TP-01 was taken
approximately 6.5 feet below ground, 2 feet from the north end of the pit. PID
readings from the soil sample of over 20 ppm were observed. Sample TP-02
was taken 2 feet below ground, 15 feet from the north end of the pit;

sample TP-03 was taken 12.5 feet below ground, 22 feet from the north end of
the pit; and Sample TP-04 was taken 9 feet below ground, 32 feet from the
north end of the pit.

DTP-02

DTP-02 was excavated from Station 1+40E, 2+50N to Station 1+70E, 2+80N.

The ground surface elevation ranged from 656 feet on the west side to 660 feet
on the east side. The pit was approximately 40 feet long and 2 to 4 feet wide

and was excavated to a maximum depth of 13 feet.

The first 12 inches of excavated material consisted of brown silty clay on the
west side of the pit, and a brown silty sand on the east side of the pit. The
brown silty sand was underlain by a 6- to 12-inch layer of gray to reddish brown
silty clay.

A well-graded sand was encountered approximately 2 feet to 13 feet below
ground. Sand ranged in color from brown to black, and was interlayered with
refuse. Sand encountered lower than 12 feet beiow ground appeared to contain
less refuse. The water table was not encountered. Six crushed drums were
excavated 6 to 8 feet below ground, 10 to 30 feet from the east wall of the pit.
One drum contained oily rags and a blue pigmented material. The other drums
contained no residue. No sustained PID readings above background were
observed i the breathing zone.

Four soil samples were taken for analysis. Sample TP-05 was taken
approximately 7.5 feet below ground, 8 feet from the east end of the pit.
Sample TP-06 was taken 13 feet below ground, 14 feet from the east end of the
pit; sample TP-07 was taken 11 feet below ground, 28 feet from the east end of
the pit, and sampie TP-08 was taken 12 feet below ground, 32 feet from the
east end of the pit.

H-3



DTP-03

DTP-03 was excavated from Station 2+50E, 1+20N to Station 2+60E, 1+50N.

The ground surface elevation ranged from 658 feet on the west side to 662 feet
on the east. The pit was 28 feet long and 2 to 3 feet wide and was excavated

to a maximum depth of 10.5 feet.

The first 36 inches of excavated material consisted of brown to gray silty clayey
sand. A well-graded sand was encountered 3 to 10.5 feet below ground. Sand
ranged in color from brown to black and was interlayered with refuse. The
water table was not encountered. No drums were encountered, but metal debris
(sheet metal, car oil pan, etc.) was excavated 8 to 10 feet below ground on the
east side of the pit. No sustained PID readings above background were
observed in the breathing zone.

Two soil samples were taken for analysis. Sample TP-09 was taken
approximately 10 feet below ground, 4 feet from the east end of the pit and
sample TP-10 was taken 10 feet below ground, 17 feet from the east end of the

pit.
DTP-04

DTP-04 was excavated from Station 3+50E, 0+40N to Station 3+80E, 0+20N.
The ground surface clevation was approximately 657 feet. The pit was
approximately 38 feet long and 2 to 8 feet wide and was excavated to a
maximum depth of 12 feet.

The first 12 inches of excavated material consisted of brown well-graded sand to
silty sand. This was underlain by a 6-inch thick layer of dark brown to black
cemented sand and a 2- to 4-foot layer of fine gray sand. A brown to black
well-graded sand interlayered with refuse was encountered in the rest of the
excavation.

Three crushed drums were excavated, and large amounts of sheet metal, cans,
and other metallic debris were observed throughout the excavation. No residue
was observed on the drums. The backhoe bucket struck a large metal object
approximately 16 feet from the west end of the pit. The object could not be
unearthed because the reach of the backhoe was not long enough. Efforts to
unearth the object caused the fine gray sand to slough, increasing the width of
the pit up to 8 feet in some locations. The water table was not encountered.
Sustained PID readings above background were observed in the breathing zone
after the first foot of excavation, and field team personal protection was
upgraded to level B.,

H4



Four soil samples were taken for analysis. Sample TP-11 was taken
approximately 4 feet below ground, 6 feet from the east end of the pit, in the
fine gray sand. PID readings of 50 ppm were observed coming off of the
sampie. Sample TP-12 was taken 1.5 feet below ground, 1 foot from the east
end of the pit, from the layer of cemented sand. TP-13 was taken 11 feet below
ground, 24 feet from the west end of the pit. TP-14 was taken 11 feet below
ground, 34 feet from the west end of the pit.
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Appendix I
ENVIRONMENTAL SAMPLING

INTRODUCTION

This appendix summarizes the sampling procedures and field analytical results
for residential well, monitoring well, surface water, and sediment sampling.
Sampling of soils from borings is discussed in Appendix D and from test pits in
Appendix H. Shallow groundwater sampling is discussed in Appendix F.

RESIDENTIAL WELL SAMPLING

PURPOSE AND SCOPE

Residential well sampling was performed to determine whether contaminants
from the landfill site had migrated to surrounding residential wells. Seven
residential wells were sampled on March 15, 1989 (Figure I-1). Three additional
residential wells located on the property of ﬂ could not be sampled
because the [l were gone for the winter but were sampled on April 20

as part of the monitoring well sampling. The Sportsmen’s Club well could not
be sampled because it was silted.

The sampling team consisted of:

) Phil Smith, CH2M HILL/Sample Team Leader
o Cathy Kantowski, CH2M HILL/Sample Team Member

SAMPLING PROCEDURES

Sampie bottles were filled directly from faucets after allowing the water to run
wide open for 10 minutes. Residents were asked if water softeners were present
and sample locations were chosen upstream of water softeners, if present. Field
measurement of pH was made immediately preceding sample collection.
Conductivity measurements were not taken because of the unavailability of a
meter and difficulties in rescheduling sample analysis at the U.S. EPA Central
Regional Laboratory (CRL) in Chicago.

A duplicate of sample RW-04 was taken by filling two sets of bottles. A field
blank was taken by filling VOA vials and organic sample bottles with HPLC
water. Inorganic 1-liter bottles were filled with locally obtained distilled water
for the field blank. Samples were stored in coolers before packaging. Once all
samples were obtained, samples were packed in coolers and shipped the same
evening to the EPA CRL.

I-1
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The wells sampled and field results are summarized in Table [-1. Samples were
analyzed at the CRL for the target organic and inorganic compounds.

MONITORING WELL SAMPLING
PURPOSE AND SCOPE

Monitoring well sampling was performed to determine the nature and extent of
groundwater contamination. Twenty-one monitoring wells, five existing landfill
wells, and the three residential wells on the i property were sampled
from April 17 to 20. A second round of monitoring well sampling was
performed from June 12 to 14.

Sampling personnel for the April sampling were:

Phil Smith, CH2M HILL/Sample Team Leader, Crew 1

Paul Boersma, CH2M HILL/Sample Team Member, Crew 1
Brian Laude, CH2M HILL/Sample Team Leader, Crew 2
Cathy Kantowski, CH2M HILL/Sample Team Member, Crew 2
Kevin Adler, U.S. EPA/Sample Team Member, Crew 2

0O OO0 Q0o

Sampling personnel for the June sampling were:

Phil Smith, CH2M HILL/Sample Team Leader, Crew 1

Dorothy Hall, CH2M HILL/Sample Team Member, Crew 1

Paul Boersma, CH2M HILL/Sample Team Leader, Crew 2

Chris Lawrence, CH2M HILL/Sample Team Member, Crew 2
Cathy Kantowski, CH2M HILL/Sample Team Member, Paperwork
Brian Laude, CH2M HILL/Sampie Team Member, Crew 2

O 0000 Oo

SAMPLING PROCEDURES
Round 1

Water levels were taken in all wells the morning of April 17. After opening the
well cap, HNu readings were taken according to the Site Safety Plan. Water
levels were taken with an electric water level indicator. The indicator probe was
slowly lowered until the buzzer and the light responded. The corresponding
location of the indicator line flush with the top of well casing was marked and
the probe was raised and lowered two more times. The depth to water was
recorded and was later used to calculate purge quantity. The water level
indicator probe was decontaminated between wells first with a 10 percent
methanol and distilled water solution followed by a distilled water rinse.



Sample

Number
RW-01
RW-02
RW-03
RW-04
RW-05

RW-06

RW-07
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Residence

Table
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Outside

Outside

Outside

Outside

Outside

Tap Location

tap next to front door

tap

tap

tap

tap

on

on

on

on

east side of house

east side of house

south side of house

each side of house

Inside faucet in laundry room

Outside tap next to front door

Sample

Time

1120

1140

1152

1731

1407

1423

1523



The thickness of the floating naphtha layer was measured in wells on or near the
landfill with a clear bailer. Table I-2 identifies the wells where the clear bailer
was used. The bailer was slowly lowered about 1 foot into the water table. It
was withdrawn and the thickness of the floating layer recorded. The floating
layer was found to be either 1/8 inch thick or absent in all wells sampled.

Dedicated teflon tubing was placed in all wells. In wells where the hydraulic lift
was less than 18 feet, a peristaitic pump was used for purging the well and
collecting all samples except the VOC sample. An 18-inch section of silicone
tubing was secured to the teflon tubing and dedicated to the well for use in the
peristaltic pump head. Wells with a hydraulic lift over 18 feet were purged and
sampled with a Waterra pump from Solinist. The pump consists of a small
diameter PVC check valve screwed to the bottom of the teflon tubing. Water is
pumped by quickly lowering and raising the tubing. The pump achieved a
pumping rate of 1 to 2 gpm.

The wells were purged of five well volumes from near the top of the water level.
To remove stagnant water in the well, the tubing was temporarily raised during
purging until air was drawn in and then slowly lowered.

Following purging, a glass jar was partially filled and pH, conductivity, and
temperature were measured immediately as specified in the QAPP. Next,
organic and SAS sample bottles were filled. The last bottle to be filled using the
pumps was the 1-liter plastic bottle for the metals sample. Once filled, this
sample was immediately filtered at the well through a 0.45-micron filter. The
filtering pump was decontaminated with a dilute nitric acid solution and rinsed
with distilled water.

VOA samples were obtained using dedicated 3-foot PVC bailers. The bailer was
lowered, raised, and emptied twice before a sample was obtained. Each VOA
vial was filled with a separately bailed sample. Following sampling, the bailer,
nylon rope, and tubing were replaced in the well and secured to the well cap.

Duplicate samples were obtained by twice filling the number of bottles in the
same manner described above. Field blanks were obtained for both sampling
techniques. In each case, a S-foot section of tubing was used with either a

1% foot section of silicone tubing or the PVC foot vaive. HPLC water was
drawn through the tube for the organic sample. Distilled water was used for the
SAS and metals sample. The metals blank sample was also filtered. The VOA
blank sample was obtained by pouring HPLC water into a 3-foot PVC bailer and
then into the VOA vials.

Samples were stored in coolers before packaging. The samples were packaged
and shipped each afternoon. Table I-2 presents field measurements for
Round 1 sampling.



Table I-2
GROUNDWATER SAMPLING--ROUND 1

Depth to Water Water
Water Table Purge Conductivity

Hell Table Elevation Volume Sample (umhos/cm? Temperature Pure Phase Thjckness
Number (£t) {feet MSL) {gallons) Date and Time pH_ @ 25°C) (°c) (inches)
MN1S 19.13 644.10 5.2 4/19/89 1350 7.2 385 14

MH1NM 19.35 644.12 46.0 4/19/89 1310 7.5 250 15

MN2s 20.33 644.55 6.2 4/18/89 0840 6.8 1,500 10 o*

MM 20.94 643.99 50.0 4/18/89 1050 6.7 675 12

lﬂ!Da 21.05 644.02 96.0 4/18/89 1200 7.5 270 12

MH3S 12.50 643.94 13.0 4/17/89 1511 6.6 560 11 1/8"

a 11.58 643.85 57.0 4/17/89 1702 7.1 510 14

MN3D 12.52 643.94 109.0 4/18/89 0949 7.4 505 12

M4S 21.16 643.85 4.0 4/18/89 1425 6.7 660 13 0" sheen present
MSS 15.54 643.92 8.6 4/18/89 1405 6.6 695 11 o"
MH6M 4.83 643.63 62.0 4/18/89 1604 7.5 380 13

M 18.58 643.93 50.0 4/18/89 1600 7.6 370 13

mias? 18.15 643.73 5.7 4/19/89 0910 7.0 500 12

MHBM 18.90 643.73 47.0 4/19/89 1044 7.5 405 12

MHE8D 17.89 643.76 97.0 4/19/89 1421 7.5 350 13

ﬂﬂ. 12.53 643.57 55.0 4/20/89 1100 7.6 335 11

ﬂlm‘ 13.07 643.44 56.0 4/20/89 0930 7.2 625 11

MH11M 13.55 643.62 46.0 4/20/89 0940 7.4 390 11

128 19.14 643.81 5.5 4/19/89 0740 7.3 320 8 o"

MH13S 20.86 644.01 4.1 4/19/89 0830 7.1 305 8

ﬂlisd 13.44 642.75 10.0 4/20/89 0815 6.5 390 11 0" sheen present
ﬂ?OSd -~ - 40.0 4/20/89 1200 7.2 945 12 well
M20D - - (15 mins.) 4/20/89 1040 7.2 530 11

‘2136 - - 10.0 4/20/89 1100 7.1 714 10 rden well

Bl 19.28 644.14 13.0 4/19/89 1120 7.1 345 11

B2 23.30 643.98 25.0 4/19/89 1030 6.8 840 12

B3 17.20 643.89 9.8 4/19/89 0925 6.9 625 11

B4S 12.82 643.34 7.3 4/18/89 1051 7.6 970 11 1/8"

BCB 12.75 643.87 32.0 4/18/89 0918 7.4 515 11

BS 18.12 643.88

8peristaltic pump used for sampling all components except VOCs.
bBlank indicates pure phase not measured.

sample obtained, well 4id not recharge.

1dential wvells on [ rroperty.

GLT866/52



Round 2

Water levels were taken the morning of June 12 by Paul Boersma and
Chris Lawrence. The measurement procedure was the same as that for
Round 1. The thickness of the naphtha layer was not measured during
Round 2. An oil sheen on the purge water was noted for three wells (see
Table 1-2).

Purging and sampling procedures were as described for Round 1 with the
following exception. In wells where the peristaltic pump was used for purging,
the dedicated 18-inch silicone tubing was removed before sampling and a PVC
foot valve was placed on the teflon tubing. Sampling of the well for all
components other than VOCs was then performed by quickly lowering and
raising the tubing. As a result ail wells were sampled using the same procedure.
Table I-3 presents the field measurements for Round 2 sampling.

SURFACE WATER AND SEDIMENT SAMPLING
PURPOSE AND SCOPE

Surface water and sediment sampling were performed to determine whether
contaminants from the site had migrated to surface waters near the site. Twelve
locations were sampled on June 12, 1989.

Sampling personnel were:

0 Phil Smith, CH2M HILL/Sample Team Leader
o Kevin Adler, U.S. EPA/Sample Team Member

SAMPLING PROCEDURES

Surface water sampling was begun at the most downstream locations and
proceeded upstream to the background sample locations. Sample bottles for
surface water were filled by submerging the bottles as they filled at mid-depth in
the water column. The surface water sample was collected before any sediment
was disturbed.

Samples in swampy areas or areas of ponded water were taken within a few feet
of the dry bank nearest the site. Samples in the main channel (SW-03, SW-05,
SW-11 and SW-12) were taken within 1 foot of the eastern bank. An extra
sample jar was filled with water for field measurements of pH, conductivity, and
temperature. Field measurements were made within 5 minutes of sample
collection. Duplicate surface water samples were taken at SW-11 and SW-12. A
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Table I-3
GROUNDWATER SAMPLING--ROUND 2

Depth to Water Water
HWater Table Purge Conductivity

Well Table Elevation Volume Sample (umhos /cm? Tempergture
Number (fc) (feet MSL) (gallons) Date and Time pH_ @ 25°C) (°c™)
MN1S 18.98 644 .25 5.2 6/14/89 1030 7.3 265 11
MM 19.22 644,25 46.0 6/14/89 1120 7.5 160 13
Ma2S 20,16 644,72 9.0 6/12/89 1445 6.2 1,965 17
MW2M 20.67 6bh, 26 50.0 6/12/89 1610 6.0 570 12
MW2D 20.79 644, 28 96.0 6/12/89 1645 6.1 250 15
MW3s 12.35 64t .09 13.0 6/13/89 0930 6.6 615 14
MW3M 11.36 644,07 57.0 6/13/89 0950 7.1 605 17
MW3D 12,30 644,16 110.0 6/13/89 1010 7.5 430 17
LS 20.90 644,11 4.0 6/13/89 0825 5.9 650 14
MiSS 15.35 644,11 9.0 6/14/89 1631 5.8 790 13
MI6M 4,66 643.80 62.0 6/14/89 0845 6.5 485 13
MUTM 18,28 644,23 50.0 6/13/89 0941 6.6 320 14
MBS 17,93 643,95 6.0 6/13/89 1530 7.0 540 13
MIBM 18,66 643,97 48.0 6/13/89 1500 7.6 360 15
MWBD 17.65 644 .00 97.0 6/14/89 1025 6.4 350 13
MW9M 12.35 643.75 56.0 6/14/89 1405 7.1 350 12
MW10M 12,93 643.58 57.0 6/14/89 1145 6.4 650 14
MW11M 13.21 643.96 53.0 6/14/89 1610 6.3 320 12
Mi12S 18,87 644,08 5.6 6/13/89 1128 7.1 345 14
MW13S 20.55 644 .32 4.3 6/13/89 1055 6.5 240 17
MW14S 13.24 642.95 10.0 6/14/89 0925 6.8 405 12

Bl 19.03 644 .39 14.0 6/13/89 1355 6.5 350 18

B2 23.12 664.16 25.0 6/13/89 1500 6.3 710 16

B3 16.93 664,16 10.0 6/14/89 0825 7.0 585 10

B4S 12.60 643,56 7.0 6/13/89 1110 6.7 925 16

:lon 12,58 644,04 33.o 6/13/89 1120 7.3 550 15

H)

*No sample taken. Well does not recharge.
GLTB66/53



blank sample was prepared by pouring HPLC water directly into the sample jars
for all samples except the metals sample. Distilled water was used for the
metals blank. All surface water samples were unfiltered. Samples were
preserved as described in the QAPP.

Sediment samples were obtained at the same locations as the surface water
samples immediately following surface water sampling. A stainless steel spoon
was used to collect sediment from the depth interval of 0 to 6 inches. Sediment
was spooned into the jars until full. The jars were capped and stored in a
cooler before packaging. Duplicate sediment samples were taken at locations
SD-11 and SD-12. A field biank was prepared by spooning laboratory grade
diatomaceous earth into sample jars. The stainless steel spoon was
decontaminated with solutions of trisodium phosphate, 10 percent methanol, and
distilled water between each sample.

Field measurements for the surface water and sediment samples are summarized
in Table I-4.

NONAQUEOUS PHASE SAMPLING
PURPOSE AND SCOPE

Soil samples were collected from the unsaturated zone immediately above the
water table (approximately 15 feet) to assess the extent and nature of
nonaqueous phase contamination along the southwestern edge of the landfill. RI
data indicated that nonaqueous phase contamination floating on the water table
may have been smeared through the soils that come in contact with seasonal
water table fluctuations. Five samples (SSB-01 through SSB-05) were collected
on September 20, 1989.

Sampling personnel were:

0 Jeffrey Lamont/CH2M HILL/Sample Team Leader
0 Paul Boersma/CH2M HILL/Sample Team Member

SAMPLING PROCEDURES

Soil borings were advanced from 6 to 10 feet below ground using a “Little
Beaver” power auger. The auger is powered by a cart mounted gasoline engine
developed for shallow boring work.

The auger was first used to advance the borehole to its target depth for

sampling. It worked well in the upper 3 to 4 feet of soil, but was quick to bind
upon encountering obstructions such as sticks and rocks. When the auger could
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Location®
SW-01
SW-02
SW-03
SH-04

sH-05
SH-06
SH-07

SN-08
SH-09
SW-10

Si-11
8su-12

Coordinates

S00E 19008
SOOE 16008
SOON 17008
8OE 8508
480H 3108
2208 2208
380N 240N
3708 330N
3608 440N
280W 6508
SOM 1070N
1308 1000N

Table I-4

SURFACE WATER AND SEDIMENT SAMPLING

Description

" Swampy area. Water depth approx. 6".

Svampy area. Water depth approx. 12%.
Main channel. Sandy sediment.

Ponded water approx. 6" in occasional
channel. Flow >0.1 cfs.

Main channel, sandy sediment.
Swampy area. Water depth approx. 12".

Ponded water approx. 12" in backwater of
main channel. No flow.

Ponded water approx. 6" in occasional
channel.

Ponded water approx. 12" in occasional
channel.

Ponded water approx. 12" in occasional
channel.

Main channel, sandy sediment.
Main channel, sandy sediment.

8gediment locations are identical to surface vater locations

GLTB66/54

Sample
Time

0950
1010
1105

1030
1330

1400

1430

1450

1500

1520
1640

1710

pH_
6.9
6.5
7.1

7.0
7.0

6.3

6.5

6.5

6.9

7.0
6.9

7.0

Conductivity
(umhos/cm?

@ 25°C)
300
125

117

125
125
190

122
166
170

233
122
122

Temperature
(°c)

15.5
19.0
20.0

19.0
19.0

19.0

20.0

20.0

19.0

19.0
20.0

20.0



no longer be advanced, a 2-inch hand auger was used. Soil samples were
collected when the desired depth was reached. The hand auger was then
decontaminated with a series of TSP, methanol, and distilled water rinses. After
sampling was completed boreholes were filled with their cuttings. Boreholes
were monitored with an HNu during and after being completed to their target
depth.

Sample analysis included Total Petroleum Hydrocarbons (TPH) for SSB-01
through SSB-05, Benzene, Toluene, Ethylbenzene, and Sylenes (BTEX)
compounds for SSB-02, SSB-04, and SSB-05, and the complete Target
Compound List (TCL) for SSB-03 and a partial TCL for samples SSB-01 and
SSB-04. Results are presented in Appendix J.

GLT913/073.50
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Appendix J
ANALYTICAL RESULTS AND DATA VALIDATION

INTRODUCTION

This appendix presents the data validation for the Onalaska RI/FS CLP
laboratory data and the analytical results (presented in Attachment A). [Note to
Reviewer: Round 2 groundwater, surface water and sediment results are not
included in this draft]. Data validation is the technical review of a data package
as stipulated in the RI/FS Quality Assurance Project Plan.

Before the laboratory data are sent to CH2M HILL, the U.S. EPA Sample
Management Office receives the data packages from the participating
laboratories and distributes them to the Environmental Sciences Assistance Team
(ESAT) of the Central Regional Laboratory (CRL). The ESAT reviews the
data resuiting from regional sampling efforts using a document that describes
procedures for Contract Compliance Screening (CCS) of Contract Laboratory
Program (CLP) IFB contract reports and their QC deliverables (1,2). The CCS
procedures provide assessment of data in terms of both completeness and
technical compliance with contract requirements. A CCS assessment worksheet,
review narrative, and summarized analytical data are routed to CH2M HILL.

CH2M HILL further reviews the data using the Functional Guideline documents
(3,4). The document offers guidance in laboratory data evaluation and
validation. For methods not listed in the functional guidelines a procedure
parallel to the guidance document was used. Data noted in the review that
should be qualified are flagged with the appropriate symbol. Results for field
duplicates and field blanks are also reviewed and the data further qualified.
Finally, the data set as a whole is examined for consistency, anomalous results,
and whether the data are reasonable for the samples involved.

The site investigation samples were analyzed for semivolatiles, volatiles,
pesticides/polychlorinated biphenyis (pesticide/PCB), metals, and various wet
chemistry parameters. The following discussion highlights non-compliant data
and their effect on specific samples or the whole data set.

The data review results are discussed in the following order: round one
sampling, round two sampling, nonaqueous phase sampling.

Qualitative Symbols (Flags)

J = used when an analyte is present below the required detection limit
or the values are estimated because QA/QC measures were not
met.

B = used when an analyte is also present in the associated laboratory

blank or field sample blank as well as the sample.



R = used when the reported value is unusable because QA/QC
measures were not met.

ROUND ONE SAMPLES
SEMIVOLATILE ANALYSIS

Two matters are discussed in general which were regularly noted in the data
review for semivolatile analysis. They are holding times and sample reanalysis
for contract compliance.

A sample prepared for analysis which exceeded the required holding times may
not be representative of its original condition. The analyte concentration may
have been reduced or the analyte has become non-detectable. For samples
exceeding holding time criteria the data user should not use non-detectable
values (i.e., values reported less than the contract required quantification limits,
or CRQL) as an indication of the absence of an analyte. Additionaily, analyte
concentration values reported greater than CRQL may be biased low.

Often times samples are re-extracted and reanalyzed to meet CLP SOW (5)
contract compliance and reported as unique samples. These analyses aid the
data reviewer during evaluation of the data set; however they are not required
for the end data user and are excluded from the final resuit tables unless they
provide additional information. In this case, the reanalyses either supplement or
supersede the original analysis. '

Case 11542: Eight low level concentration soil sampies (OTR numbers EBP00
to EBP09) were sent to CEIMIC laboratory.

Internal standard Perylene-d12 for soil sample EBP02 was above acceptance
range. Analytes quantified with this internal standard are flagged J, estimated.

No target compound list (TCL) compounds were detected in field blank sample
EBP06.

Field duplicate samples EBP03 and EBP04 did not contain analytes above the
CRQL.

Case 1163%: Seven low-level concentration soil samples (OTR numbers EBP10
to EBP16) were sent to Western Research Institute (WRI).

Field blank sample EPB10 contains the common contaminant bis(2-
ethylhexyl)phthalate. All samples containing this contaminant less than 10 times
the field blank value are flagged B, blank contamination.

Field duplicate samples EPB11 and EBP12 do not contain analytes above the
CRQL. Sample EBP11 has 2 TCL compounds less than CRQL and 10 TICS.
Sample EBP12 has 2 TCL compounds less than CRQL and 17 tentatively
identified compounds (TICS). No qualification of the data set was applied

J-2



based on field duplicate results. The analytes present below CRQL and the
TICS suggest agreement among the field duplicate.

Case 11790: 20 low-level concentration water samples (OTR numbers EBP17 to
EBP36) were sent to S-Cubed laboratory.

Holding time exceeded acceptable range for samples EBP17, EBP21RE,
EBP22RE, EBP26RE, EBP28RE, EBP31RE, EBP34RE, and EBP35RE. For
sample EBP17 all analyte concentrations reported above CRQL are flagged J,
estimated; nondetects are unusable. Samples denoted with the -RE suffix are
qualified in a following discussion.

GC/MS initial calibration and continuing calibration outliers were reported;
however, samples did not contain the analytes affected by the outliers.

Acid fraction surrogate recoveries were below acceptable range for samples
EBP21, EBP22, EBP26, EBP31, EBP33, EBP34, and EBP35. Re-extraction and
analysis of these samples provided similar surrogate results; therefore, the
surrogate recovery difficulties are attributed to matrix interference. Acid fraction
analytes in these samples are flagged J, estimated; the nondetects are unusable.
Only the original analyses are presented in the final sample resuit tables.

Acid fraction surrogate recoveries were below acceptable range for sample
EBP33. EBP33 was used for the MS/MSD which also had surrogate recoveries
below the acceptance range. Sample EBP33 is qualified as discussed in the
preceding paragraph.

Base/neutral (BN) fraction surrogate recoveries were below acceptable range for
sample EBP28. Re-extraction and analysis provided acceptable BN fraction
surrogates but the acid fraction surrogates were below the acceptance range.
BN fraction results from EBP28RE and acid fraction resuits from EBP28 are
reported. All analytes greater than CRQL are flagged J, estimated and the
nondetects are unusable.

Matrix spike recoveries were below acceptance range for the acid fraction
compounds 4-chloro-3-methylphenol and 2-chlorophenol. In addition two other
acid fraction spiking compounds were at the lower end of the acceptable range.
These results are consistent with the low surrogate recoveries representative of
the sample. Low recoveries of acid fraction compounds are suspected for
samples reporting low surrogate recoveries and have been previously qualified.
Precision criteria for 1,4-dichlorobenzene were outside of acceptable range. No
qualification of the data set has been applied based on matrix spike recovery
data.

No TCL compounds were reported above CRQL in field duplicate samples
EBP18 and EBP19 or field duplicate samples EBP24 and EBP25.

Case 11790: 15 low-level concentration water samples (OTR numbers EBP37 to

EBP41, EBP49, EBP53 to EBP58, and EBP60 to EBP62) were sent to S-Cubed
laboratory.
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Holding time was exceeded for sample EBP55 and all analytes reported above
CRQL are flagged J, estimated. Four samples which were re-extracted due to
poor surrogate performance did not meet holding time requirements and are
qualified below.

Laboratory blank SBLKO03 contains the common contaminant di-n-butyl
phthalate. Samples associated with this blank and containing this analyte less
than 10 times the blank concentration are flagged B, blank contamination.

No TCL compounds were detected in the field duplicate samples EBPS6 and
EBPS7.

Acid fraction surrogate recoveries for samples EBP39, EBPS3, EBP60, and
EBP62 were below the acceptable range. These samples were re-extracted and
analyzed. The reanalysis results paralleled the original results; therefore, the low
recoveries are attributed to matrix influence. Only the original results are
presented in the final sample concentration tables. Because of the low surrogate
recoveries, results for the acid fraction compounds are not useable.

Case 11790: 10 low-level concentration soil samples (OTR numbers EPB42 to
EBP48 and EBPS0 to EBP52) were sent to S-Cubed.

Holding times were exceeded for the re-extraction of samples EBP43, EBPS1,
and EBP52. No qualification of these samples was necessary, because the
original sample analyses are reported in the final sample concentration tables.

GC/MS initial calibration and continuing calibration outliers were reported;
however, samples did not contain the analytes affected by the outliers.

Laboratory blanks contain TIC compounds including benzaldehyde. No TCL
compounds were detected in the field blank sample EBP48. Samples containing
benzaldehyde at less than S times the associated laboratory blank value are
flagged B, blank contamination.

Sample EBP51 was re-extracted and analyzed because two acid fraction
surrogates were above the acceptance range. The reanalysis produced similar
results; therefore, all acid fraction compounds are flagged J, estimated.

Matrix spike analyses were performed at twice the contract specified
concentration level. No qualification of the data set is applied because matrix
spike recoveries were within acceptance range and the deviation is
inconsequential.

Field duplicate samples EBP50 and EBP51 report similar TCL compounds but
at significantly different concentrations. The analyses of these samples
encountered dissimilar analytical difficulties, either surrogate or internal standard
deficiencies. Differences in concentration can be explained by the deficiencies;
however, the dissimilar difficulties suggests the deficiencies were an outcome of
poor laboratory technique. Compounds associated with the acid fraction in field
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duplicate samples are flagged J, estimated. Other samples affected by the field
duplicates have been previously qualified.

Internal standard performance of 1,4-dichlorobenzene-d4 was below acceptance
range for samples EBP43, EBP50, and EBP52. Subsequent re-extraction and
reanalysis of these sample produced similar internal standard performance results
and surrogate recoveries below acceptance range. The original analysis is
reported because of the unacceptable surrogate recoveries in the reanalysis.
Analytes reported above CRQL and associated with 1.4-dichlorobenzene-d4 are
flagged J, estimated.

VOLATILE ORGANIC ANALYSIS

Samples which contain high concentrations of TCL compounds are tr2quently
reanalyzed using a diluted aliquot. Reanalysis of the diluted sample Srings
analyte concentrations within instrument calibration range but the associated
laboratory blank may also contain analytes as a contaminant at the same
concentration level. The analyte is present in the sample as demonstrated by
the first analysis; however, the analyte would be qualified as blank contamination
in the diluted analysis. In these instances, the concentration value that exceeds
the calibration range is reported and qualified J, estimated.

The laboratory diluted and reanalyzed samples to determine analyte
concentration within the instrument calibration range or meet contract
compliance and submitted individual resuits for each analysis. For purposes of
data end use, only one sample profile is needed. So, the multiple analyses are
combined using the following guideline to use all available information and
maintain consistency. First, values from the undiluted sample when the analyte
was within the calibration range of the instrument are reported. Secondly,
values from the greatest diluted analysis, within calibration range and not
affected by qualifiers, are reported. Thirdly, any reasonable value is reported.

Case 11542: Eight low-level concentration soil samples (OTR numbers EBP0O
to EBP09) were sent to CEIMIC laboratory.

Matrix spike precision data for 1,1-dichloroethane were outside of control limits.
The sample set is not qualified based on the precision deficiency.

The field blank samples contained methylene chloride and acetone.
Additionally, the laboratory blank analysis for VBLKO1 contained acetone and
2-butanone and VBLKO02 contained acetone. Samples containing methylene
chloride at less than 10 times the field blank concentration and acetone or 2-
butanone at less than 10 times the associated laboratory blank are flagged B,
blank contamination.

Case 11639: Seven low-level concentration soil samples (OTR numbers EBP10
to EBP16) were sent to Western Research Institute.

Field blank sample EBP10 contains acetone and benzene. No TCL compounds
were detected in the laboratory blanks. Samples containing these contaminants
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at less than 10 times the acetone value and less than 5 times the benzene value
are flagged B, blank contamination.

Field duplicate samples EPB11 and EPB12 both have three TLC compounds
above CRQL that meet precision criteria. Additionally, EBP11 has xylene and
four low-concentration TICs, where EBP12 has three low-concentration TICS.
No qualification of the data set is made based on field duplicate resuits.

Case 11790: 20 low-level concentration water samples (OTR numbers EBP17 to
EBP36 were sent to S-Cubed laboratory.

GC/MS initial calibration and continuing calibration outliers were reported;
however, samples did not contain the analytes affected by the outliers.

Toluene was found in laboratory blank VBLKO1 and VBLKO02 and field blank
sample EBP27. Xylene was found in the field blank sample EBP27. Samples
containing toluene less than 10 times their associated laboratory blank value or
xylene less than 5 times the field blank value are flagged B, blank
contamination.

Field duplicate samples EBP18 and EBP19 are not comparable. Sample EBP18
contains TCL compounds at concentrations greater than CRQL while sampie
EBP19 does not report them or reports them at concentrations much less than
EBP18. Three facts suggest laboratory results for the undiluted analysis of
EBP18 result from cross contamination and are not real. First, Sample EBP18
was analyzed immediately after EBP17, which contains high concentrations of
volatiles, without taking steps to decontaminate the GC system. This is the
source of cross contamination. Secondly, later analysis of a diluted aliquot of
EBP18, when the GC system was operating free of contamination, did not
contain the analyte concentrations reported in the undiluted analysis. Thirdly,
field duplicate EBP19 was not consistent with the results for undiluted analysis
of EBP18. For these reasons all analytes associated with the undiluted analysis
of EBP18 and found in sample EBP17 (analyzed preceding EBP18) are
unusable. Data from EBP19 should be used to evaluate groundwater from this
well. Field duplicate samples EBP24 and EBP25 do not contain analytes above
CRQL. No qualification of the data set is applied based on field duplicate data.

Case 11798: 15 low-level concentration water samples (OTR numbers EBP37 to
EBP41, EBP49, EBP53 to EBP58, and EBP60 to EBP62) were sent to S-Cubed
laboratory.

Surrogate recovery for 1,2-dichloroethane-d4 was 1 percent above acceptance
range. No qualification was applied due to the marginal deficiency.

Toluene was present in the laboratory blanks VBLKO03 and VBLK04. Field
blank sample EEBP49 contains the contaminant chloroform. Samples containing
the above contaminants at less than 10 times the toluene values from the
associated laboratory blank and less than 5 times the chloroform value from the
field blank are flagged B, blank contamination.
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Case 11790: 10 low-level concentration soil samples (OTR numbers EPB42 to
EBP48 and EBPS0 to EBP52) were sent to S-Cubed.

Calibration outliers were reported for acetone and xylene. Samples reporting
these analytes are flagged J, estimated.

Laboratory blank VBLKO1 contains methylene chloride, 2-butanone, toluene, and
10 TICs. Laboratory blank VBLKO02 contains 2-butanone. Laboratory blank
VBLKO03, a medium level blank, contains methylene chloride and 2-butanone.
The field blank sample EBP48 contains methylene chloride, carbon disulfide, 2-
butanone, and xylene. Samples containing methylene chloride or 2-butanone less
than 10 times the value found in the field blank are flagged B, blank
contamination. Samples containing carbon disulfide or xylene less than 5 times
the value found in the field blank are flagged B, blank contamination. Samples
associated with VBLKO1 and contain toluene at less than 10 times the value
reported in the blank are flagged B, blank contamination.

The matrix spike recoveries for toluene (0 percent) were below acceptance
range. The unspiked sample contains 89 pg/Kg toluene and was spiked with 50
1g/Kg toluene. Only 49 mg/Kg was recovered. The GC system was inefficient
but demonstrated an ability to recover toluene. For this reason samples
containing toluene are flagged J, estimated, rather than unusable.

Field duplicate samples EBP50 and EBPS1 contain the same TCL compounds
but at different concentrations, a result of using different methodologies for
analysis. The low-level analysis of sample EBPS0 found concentrations of TCL
compounds which exceeded the calibration of GC system. The sample was
reanalyzed as a medium level volatile. Sample EBP51 also contained TCL
compounds at levels exceeding the GC system calibration but was reanalyzed at
a diluted level within the calibration range. No qualification was applied to the
data set based on field duplicate sample resuits.

Internal standard performance was below acceptance range for sample EBPSQ;
however, this sample was reanalyzed as a medium level and internal
performance was acceptable.

PESTICIDE/PCB

Case 11542: Eight low-level concentration soil samples (OTR numbers EBP0O
to EBP09) were sent to CEIMIC laboratory.

Matrix spike recoveries for heptachlor were above acceptable range. Samples
reporting this compound are flagged J, estimated value.

Surrogate recovery were above acceptable range for EBP00, EPB01, EBP02,
EBP04, EBP07, and EBP09. Acceptable surrogate recovery was reported in the
laboratory blank. The lab blank data suggests a matrix effect was responsible
for the high sample surrogate recoveries. Analytes reported greater than the
CRQL in these sampies are flagged J, estimated.



Case 11639: Seven low-level concentration soil samples (OTR numbers EBP10
to EBP16) were sent to Western Research Institute (WRI).

All QA/QC measures are within acceptable range and the data can be used
without qualification.

Case 11790: 20 low-level concentration water samples (OTR numbers EBP17 to
EBP36) were sent to S-Cubed Laboratory.

Initial calibration linearity for p,p’-DDT and Aldrin were outside acceptable
range. Analyte concentrations in the data set greater than CRQL are flagged J,
estimated.

Surrogate recovery for sample EBP22 was above acceptance range. No TCL
compounds are reported; therefore, no qualifying flag was applied.

The MS/MSD analyses were spiked at a level 10 times greater than SOW
requirements. MS recoveries were universally lower than MSD recoveries which
is consistent with the surrogate recovery differences resulting in a seemingly low
precision. No qualification of the data set is applied based on matrix spike data.

Case 11790: 15 low concentration water samples (OTR numbers EBP37 to
EBP41, EBP49, EBP53 to EBP58, and EBP60 to EBP62) were sent to S-Cubed
Laboratory.

The matrix spikes were within the acceptable range but the relative percent
difference for lindane, heptachlor, and endrin were outside the acceptance range.
No qualification of the data was supported by this deficiency.

Surrogate recovery for EBP61 and EBP62 was above acceptance range. No
TCL compounds were detected in these samples; therefore no qualification of
the data is applied.

The laboratory blank PBLKS contains gamma BHC. No TCL compounds were
reported in the field blank. All samples containing gamma BHC at less than 5
times the laboratory blank value are flagged B, blank contamination.

The chromatographic system used to quantify pesticides experienced difficulty
with endrin breakdown and continuing calibration check outliers. No
qualification of the data set was applied because no TCL compounds were
detected in the samples.

Case 11790: 10 low-level concentration soil samples (OTR numbers EPB42 to
EBP48 and EBP50 to EBP52) were sent to S-Cubed Laboratory.

The GC system experienced surrogate compound (dibutylchlorendate, or DBC)
retention shifts. The acceptable limit is equal to or less than 0.3 percent and
this was exceeded by no more than 0.2 percent (0.5 percent total). Using DBC
for evaluation of retention shift represents a “worst case” scenario and does not
infer unacceptable GC performance.
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Gamma BHC was found in the laboratory blanks PBLKO1, PBLKO02, and field
blank EBP48. Samples containing this contaminant less than S times the value
found in the associated field blank are flagged B, blank contamination.

Surrogate recoveries (199 to 999 percent) were above acceptable range for all
samples and laboratory blanks, except EBP50. The laboratory case narrative

cites sample interference as the cause. All reported analytes, except those in

EBPS50, are flagged J, estimated.

TOTAL METALS

Case 11542: 10 low-level concentration soil samples (ITR numbers MEBCO0 to
MEBC09) were sent to Wilson Laboratory.

Matrix spike recoveries for lead and silver were above acceptable range.
Samples containing these elements are flagged J, estimated value.

Case 11639: Seven low-level concentration soil samples (ITR numbers MEBC10
to MEBC 16) were sent to Nanco Laboratory.

Matrix spike recoveries for antimony, copper, silver, and zinc were below the
acceptance range. Acceptable post-digestion matrix spike for copper

(101 percent) suggests the low pre-digestion spike recovery was matrix related.
Low recoveries indicate possible elevation of detection limits. All samples
containing these elements are flagged J, estimated value.

The matrix spike and duplicate audits for mercury were performed on the field
blank. Using the field blank does not present a true reflection of matrix
influence and the bias is unknown. Therefore all mercury data reported greater
than CRDL are flagged J, estimated due to unknown precision and bias.

Duplicate analysis for copper was outside of control limits. Copper results were
previously qualified.

CCS reports interference of aluminum, iron, and magnesium. Samples reporting
these elements are flagged J, estimated values.

Field blank sample MEBC10 was found to contain the elements aluminum,
arsenic, copper, iron, lead, magnesium, mercury, and zinc. No qualification is
made for the field blank because the quality of the soil for use as a blank
control is unknown.

Field duplicate sample results (MEBC11 and MEBC12) compare acceptably for
elements detected greater than CRDL, except copper. Copper was previously
qualified.

Case 11790: 20 low-level concentration water samples (ITR numbers MEBC17
to MEBC36) were sent to Rocky Mountain Analytical Laboratory.



Matrix spike recovery for iron was above acceptance range and selenium

(0 percent) was below acceptance range. Samples reporting iron are flagged J,
estimated value. Samples reporting selenium greater than IDL are flagged J,
estimated value, and less than CRDL are unusable.

CCS reports the Laboratory Control Sample for arsenic and selenium was below
acceptance range. All samples reporting arsenic are flagged J, estimated value.
Selenium was previously qualified.

The interference due to lead and arsenic was noted by the CCS. All lead
results are flagged J, estimated value. Arsenic was previously qualified.

Field blank sample MEBC27 was found to contain the elements barium, calcium,
iron, magnesium, manganese, potassium, and zinc. No qualification is made for
the field blank because the quality of the water for use as a blank control is
unknown.

Case 11790: 15 low-level concentration water samples (ITR numbers MEBC37
to MEBC41, MEBC49, MEBC53 through MEBCS8, and MEBC60 through
MEBC62) and 10 low-concentration soil samples (MEBC42 through MEBC48
and MEBCS0 through MEBCS52) were sent to Rocky Mountain Analytical
Laboratory. The water and soil analyses are separated to simplify discussion.

Water Analysis

The serial dilution for zinc indicates interference. Samples containing zinc are
flagged J, estimated. The preparation blank contained zinc. Samples reporting
zinc at less than 5 times the amount found in the preparation blank are flagged
B, blank contamination.

Field blank samples MEBC49 and MEBCS5 contained lead and zinc. No
qualification was made for the field blank because the quality of the water for
use as a field blank is unknown.

The laboratory flagged arsenic, selenium, and thallium due to interference.
Samples reporting these elements greater than CRDL are flagged J, estimated
value.

Soil Analysis

Matrix spike recovery for antimony was below acceptable range and for
manganese was above acceptable range. Samples do not contain antimony
above the IDL; however, detection limits may be clevated due to the low
recovery. Samples reporting manganese above CRDL are flagged J, estimated
value.

Element interference was noted for arsenic, potassium, and thallium. Samples
containing these clements are flagged J, estimated value.
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The preparation blank contained zinc. Samples reporting zinc at less than 5
times the amount found in the preparation blank are flagged B, blank
contamination.

Field blank sample MEBC48 contained aluminum, barium, calcium, iron,
potassium, and zinc. No qualification was made for field blank contamination
because the quality of the soil for use as a field blank is unknown.

Field duplicate samples MEBC50 and MEBCS1 meet precision criteria for seven
TCL components. Silver data does not meet precision criteria and are flagged J,
due to poor precision.

Case SAS4SS8E: 10 low-level concentration water samples (SAS numbers
4558E35 to 4558E44) were sent to JTC Environmental Consultants.

Calibration verification outliers were below acceptance range for barium,
cadmium, and lead. Laboratory Control Samples were below acceptable range
for mercury and arsenic. Matrix Spike recoveries were below acceptance range
for cadmium, mercury, and selenium. Matrix Spike recoveries were above
acceptable range for lead. Since all analytes were detected below CRDL and
flagged J, estimated, no qualification is applied.

GENERAL CHEMISTRY PARAMETERS

Review of the Special Analytical Services (SAS) chemistry parameters does not
follow the form by form review used in evaluation of the organic and inorganic
parameters. Instead a review procedure consisting of evaluating holding times,
initial calibration or calibration verification, continuing calibration, matrix spike
analyses, and blank versus sample results was implemented.

Case SAS4558E: 32 low-level concentration water samples (SAS numbers
4558E01 to 4558E16 and 4558E17 to 4558E36) were sent to Rocky Mountain
Analytical Laboratory for analysis of Alkalinity, Ammonia and Nitrate + Nitrite,
BOD, Chioride, COD, Oil & Grease, Sulfide, Suifate, TOC, Total Phosphorous,
TDS, and TSS.

The samples were delivered as two separate groups. For ease of discussion the
two delivery groups are combined and the discussion separated by analysis type.

ALKALINITY

Holding times were exceeded in some samples; however no qualification is
applied based on the deficiency. All other QA/QC measures were met and the
data can be used without qualification.

AMMONIA AND NITRATE + NITRITE

The field blank contains Nitrate + Nitrite. Samples 4558E19, E21 to E24, and
E32 are flagged B, blank contamination.
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BOD

The depletion of the unseeded dilution water blanks exceeded the limits for
BOD. All BOD concentrations are flagged J, estimated.

Field duplicates samples 4558E07 and 4558E08 were outside acceptable
precision range.

CHLORIDE

The primary SAS method was not used; instead an acceptable alternative
method was performed. All data are acceptable for use.

COD

The matrix spike recovery is above acceptable range. COD data for samples
4558E18 to E21, E23, E24, E27, E28, and E32 are flagged J, estimated.

OIL AND GREASE

Holding time was exceeded for all samples. Matrix spike recovery (130 percent)
was above acceptable range. The field blank contains oil and grease. All data
should be flagged J, estimated. The detection limit may be elevated due to the
missed hoiding times.

SULFATE

The primary SAS method was not used; instead an alternative method was
performed. No information supports the exclusion of the data; therefore, the
data are acceptable for use.

SULFIDE

Holding times were exceeded for all samples. No concentrations were reported
above detection limits. All data should be considered unusable for
determination of the presence or absence of sulfide.

TOC

All QA/QC measures were met and the data are acceptable for use.

TOTAL PHOSPHORUS

The lab did not use the primary SAS method; however, the method used is
acceptable. All data are acceptable for use.

TSS/TDS
The field blank contained TDS and all data are flagged B, blank contamination.

J-12



Case SAS4SS8E: 10 low-level concentration soil samples (SAS numbers 4558E46
to 4558ES55) were sent to Hazen Research, Inc., for analysis of Sulfur Content
and Total Chlorine.

All QA/QC measures were met and the data are acceptable for use.

Case SAS4501E: 17 low-level concentration soil samples (SAS numbers 4501E01
to 4501E17) were sent to Keystone Environmental Laboratory for the analysis of
Total Organ Carbon (TOC).

Field blank sample 4501EQ7 contains TOC. Sample 4501E13 and 4501E14 are
flagged B, blank contamination.

Case SAS4S01E: 10 low-level concentration soil samples (SAS numbers 4501E51
to 4501E60) were sent to Keystone Environmental Laboratory for the analysis of
Total Organ Carbon (TOC).

Field duplicate samples 4501E57 (TOC = 447 mg/Kg) and 4501E58 (TOC =

4400 mg/Kg) show poor reproducibility. All samples are flagged J, estimated,
due to the poor precision.
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ROUND TWO SAMPLES
SEMIVOLATILES ANALYSIS

Case Number 12130: 20 low-concentration-level water samples (TR Numbers
EBP63 TO EBP77 and EBP93 TO EBP97) were sent to S-Cubed.

Surrogate recoveries were below the acceptance range for sample EBP9S.
Subsequent re-extraction and analysis produced similar results suggesting
interference from the matrix. The acid fraction analyte concentrations are
estimated and flagged J and the non-detected acid fraction analytes are
unusable.

Surrogate recoveries were below the acceptance range for the base/neutral
fraction in sample EBP96. Subsequent re-extraction and analysis produced
acceptable base/neutral recoveries but unacceptable acid fraction surrogate and
internal standard recoveries. The deficiencies were a result of interferences
from the large number of substituted benzenes present in the sample. Data
from the original analysis is reported and base/neutral analytes concentrations
are flagged J, estimated.

No TCL compounds were detected in the field blank sample EBP77 or field
duplicate samples EBP73/74 and EBP75/76. No qualification of the data was
made based on field blank or duplicate sample data.

Case Number 12130: 15 low-concentration-level soil samples (TR Numbers
EBP78 to EBP92) were sent to S-Cubed.

Field Blank sample EBP92 is free of contamination.

No TLC compounds were present in field blank sample EBP92 or field duplicate
samples EBPS88/EBP89 and EBP90/EBP91 greater than CRQL. No
qualifications of the data set are applied based on field blank or duplicate
sample data.

All other QA/QC measures are acceptable and the data can be used without
additional qualification.

Case Number 12130: 13 low-concentration-level water samples (TR Numbers
EBP98 and EEF00 to EEF11) were sent to S-Cubed.

Extraction holding time was exceeded for sampie EEFO1. Analyte
concentrations reported greater than CRQL are estimated and flagged J, CRQL
values may be elevated for non-detected analytes.

Continuing calibration outliers affect benzoic acid in sample EEFF01. The
concentration value is flagged J, estimated.

Surrogate recoveries were below the acceptance range for the acid fraction
compounds in samples EEF03, EEF08, EEF10, and EEF11.
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Re-extraction and analyses performed on these samples encountered similar
surrogate difficulties and suggest a matrix effect condition. Acid fraction
analytes reported at CRQL are unusable and analyte concentrations greater than
CRQL are J, estimated.

Matrix spike analysis were above acceptance range by 7 percent for two
compounds. The sample used for analysis contained eight native TCL
compounds representing a difficult sample to analyze. No qualification of the
data set was made on the basis of matrix recoveries.

Laboratory blank samples SBLK11 and SBLK12 contain phenol. No field blank
sample was sent to the laboratory. Values for phenol are flagged B is samples
reporting less than five times the amount in the associated laboratory blank.

Field duplicate samples EEF00/01 are qualitatively and quantitatively similar,
except for Benzyl alcohol which differs by a factor of 10. No explanation can be
given for the apparent difference. The Benzyl alcohol concentrations are
estimated and flagged J in samples reporting this analyte.

Case Number 12130: 13 low-concentration-level water samples (OTR Numbers
EEF12 to EEF24) were sent to S-Cubed.

Extraction holding times were exceeded for samples EEF17, EEF18, and EEF19.
Analyte concentrations reported greater than CRQL are estimated and flagged J
and the CRQL may be elevated for non-detected analytes.

Surrogate recoveries were below acceptance range for the acid fraction
compounds in samples EEF12, EEF14, EEF20, and EEF24. Re-extraction and
analyses performed on these samples encountered similar surrogate difficulties
and suggest a matrix effect condition. Acid fraction extractable compound data
reported at CRQL is unusable and analyte concentrations greater than CRQL
are estimated and flagged J.

Matrix spike recoveries were acceptable; however, the laboratory substituted the
chain of custody specified sample with EEF13. The case narrative states that
analytical difficulties were experienced using EEF12. No qualification of the
data set is applied based on matrix spike recovery data.

No TLC compounds greater than CRQL were detected in the field blank
samples EEF22 and EEF23 or field duplicate sampies EERI8/EEF19. No
qualifications of the data set are applied based on field blank or duplicate data.

VOLATILE ANALYSIS

Sample reanalysis was sometimes required to meet instrument calibration or
contract compliance and reported as individual results. For purposes of data
evaluation only one sample profile is needed. The multiple analyses are
combined into one profile by using the following guideline which uses all
available information and maintains consistency. First, values from the undiluted
sample when the analyte was within the instrument calibration range are
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reported. Secondly, values from the greatest dilution within instrument
calibration range and not affected by qualifiers, are reported. In the special
case when analytes from reanalysis of a diluted sample are qualified with blank
contamination and the analyte is present in the sample as demonstrated by the
undiluted analysis the concentration value that exceeds the calibration range is
reported and qualified J, estimated. Thirdly, any reasonable value is reported
with qualification.

Case Number 12130: 20 low-concentration-level water samples (TR Numbers
EBP63 TO EBP77 and EBP93 TO EBP97) were sent to S-Cubed.

Sample EBP97 contains toluene which may be an artifact of instrument
contamination from the preceding analysis of EBP96. This is possible because
sample EBP96 contains a high concentration of toluene which may cause
instrument contamination. No attempt to decontaminate the instrument was
performed. No qualification of sample EBP97 was applied based on the
available data.

All other QA/QC measures were met and the data are acceptable.

Case Number 12130: 15 low-concentration-level soil samples (:I'R Numbers
EBP78 to EBP92) were sent to S-Cubed.

A continuing calibration outlier affects 2-butanone in sample EBP89. The
concentration value is estimated and flagged J.

Laboratory blank samples VBLKO1, VBLK02, and VBLKO03 contain methylene
chloride. Field blank sample EBP92 contains methylene chloride and toluene.

Values for methylene chloride are flagged B in samples reporting less than 10

times the amount found in the associated laboratory blank. Values for toluene
are flagged B in samples reporting less than 10 times the amount found in the
field blank sample.

No TCL compounds were detected at concentration levels greater than CRQL
in field duplicate samples EBP90/91. The analyte 2-butanone was reported in
sample EBP89, but not its duplicate EBP90. Values for 2-butanone are
estimated and flagged J.

Case Number 12138: 13 low-concentration-level water samples (TR Numbers
EBP98 and EEF00 to EEF11) were sent to S-Cubed.

Matrix spike recovery for toluene was above the acceptance range. No
qualification of the data set is applied because the high toluene recoveries may
have been influenced by contamination.

Surrogate recovery for toluene-d8 were below the acceptance range for field
duplicate samples EEF00 and EEF01. These samples contain many non-TCL
compounds which have obstructed the quantification of the surrogate. No
qualification is applied to these samples because reanalysis of a diluted aliquot
was performed with acceptable surrogate performance.

J-16



Field duplicate samples EEF00 and EEFO1 each contain 7 TCL compounds
which exhibit acceptable precision. Ethyl benzene is present in EEF00, but not
EEF01. No qualification of the data set is applied based on field duplicate data.

Laboratory blank samples VBLK15 and VBLK16 contain toluene. No field
blank samples were sent to the laboratory. Values for toluene are flagged B in
samples reported less than 10 times the amount found in the associated
laboratory blank.

Samples EEF09, EEF10, and EEF11 contain toluene which may be the resuit of
instrument cross contamination. Indication that contamination occurred is
supported by three points. Analysis of sample EEF08 preceded the
forementioned samples and contains a high concentration of toluene which may
cause instrument contamination. In following sequential analysis of EEF09,
EEF10, and EEF11 the toluene concentration diminishes. No attempt to
decontaminate the instrument was performed.

Sample EEF02 contains toluene and xylene which may be the result of
instrument contamination from the analysis of EEF01. The claim is supported
for reasons similar to those indicated in the previous paragraph.

Case Number 12130: 13 low-concentration-level water samples (TR Numbers
EEF12 to EEF24) were sent to S-Cubed.

All QA/QC measures are acceptable and the data are useable.
PESTICIDE/PCB ANALYSIS

Pesticide/PCB analyses were affected by non-TCL compounds eluting in the
retention window of gamma-BHC. The probiem is not sufficiently documented
in all data packages; however, each case has suggestive information which
renders gamma-BHC data unusabile.

Case Number 12130: 20 low-concentration-level water samples (TR Numbers
EBP63 TO EBP77 and EBP93 TO EBP97) were sent to S-Cubed.

Continuing calibration response factors for delta BHC, DDD, DDE, endrin,
endrin ketone, and endosulfan were outside the acceptable limits. Analyte
concentrations greater than CRQL, in all samples, are estimated based on the
unstable response factors and flagged J.

Matrix spike recoveries were above the acceptable range for gamma-BHC. The
high recoveries may be the result of quantification errors caused by the presence
of non-TLC compounds in the gamma-BHC retention window. Dieldrin
precision data were marginally outside the acceptable limits; however, no
samples contain dieldrin. No qualification of the data set is applied based on
matrix spike recoveries.
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No TCL compounds were reported for the field blank sample EBP77.
Laboratory blank PBLK10 contains gamma-BHC. Values for gamma-BHC are
flagged B in samples reporting less than 5 times the amount found in the
laboratory blank.

No TLC compounds were reported in field duplicate samples EBP73/74. The
analyte gamma-BHC was reported in field sample EBP75 but not the duplicate
sample EBP76. Analytical interferences with gamma-BHC have been previously
mention. No qualification of the data set is made based on field duplicate data.

Case Number 12130: 15 low-concentration-level soil samples (TR Numbers
EBP78 to EBP92) were sent to S-Cubed.

The laboratory could not control instrument performance as demonstrated by
retention time shifts, unstable calibration factors, and matrix spike and surrogate
recoveries above acceptance range. Analyte concentration values in all samples
reported above CRQL are estimated and flagged J. Data reported as non-
detected are unusable.

Case Number 12130: 13 low-concentration-level water sampies (TR Numbers
EBP98 and EEF00 to EEF11) were sent to S-Cubed.

Extraction holding time was exceeded for sample EEF10. Analyte concen-
trations reported greater than CRQL are estimated and flagged J and the
CRQL may be clevated for non-detected analytes.

Matrix spike recoveries, ranging 284 to 580 percent, were above the acceptable
range for all spiking compounds. The high recoveries are attributed to sample
specific matrix interference. No qualification of the data set is made based on
matrix spike recoveries.

A field blank sample was not sent to the laboratory. No TLC compounds were
reported in field duplicate samples EEF18/19. No qualification of the data set is
applied based on field blank or duplicate data.

Case Number 12130: 13 low-concentration-level water samples (TR Numbers
EEF12 to EEF24) were sent to S-Cubed.

Surrogate recovery was below acceptance range for sample EEF24. The data
for this sample are unusable.

Extraction holding times were exceeded for samples EEF19 and EEF23.

Analyte concentrations reported greater than CRQL are estimated and flagged J
and CRQL may be elevated for non-detected analytes.

INORGANIC ANAYSES

Case 12130: 10 low concentration level water samples (Numbers MEBC63
through MEBC72) and 10 low concentration level soil samples
(Numbers MEBC78 through MEBC87) were sent to Keystone Laboratories.
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LCS analytical spike recoveries did not meet acceptance criteria for most
elements. Failure to produce acceptable LCS data provides sufficient basis to
reject all the analytical data to be used in a decision making process. Because
some cursory information may be obtained, the data is provided for review.

Case 12130: This case contained two sample delivery groups (SDG).

SDG MEWCW?28 contained 1 low concentration level water sample

(Number MECW?28). SDG MEBC?73 contains 15 low concentration level water
samples (Numbers MEBC73 through MEBC77, MEBC93 through MEBC98, and
MECWO04 through MECWO07) and 5 low concentration level soil samples
(Numbers MEBCS88 through MEBC92). The samples were originally sent to
Keystone Laboratories then rerouted to Skinner and Sherman Laboratories after
Keystone was unable to fulfill its assignment.

Water Samples (SDG MEBC73)

Water sample MEBC73 was spiked and prepared at Keystone Laboratories then
rerouted to Skinner and Sherman Laboratories for analyses. Because the
preparation was formed at another lab the data can be used to qualify sample
MEBC?73, but not the data set. Sample MEBC74, which is the field duplicate of
Sample MeBC73, was prepared at Skinner and Sherman Labs and duplicated
acceptably. MEBC76 was spiked, prepared, and analyzed at Skinner and
Sherman and was used to evaluate spike recovery performance.

Reported values for sample MEBC73, even though they duplicate well with
MEBC74, are flagged “R” because of unacceptable matrix spike recoveries.

Holding times for mercury analyses were exceeded. All reported values greater
than IDL are flagged “J” and values reported less than CRDL are flagged “R”.

The preparation blank contained iron, sodium, and zinc. Reported values less
than 5 times the amount found in the blank are flagged “B”.

Matrix interference of arsenic, selenium, and thallium were reported and the
reported values flagged “J”.

Samples MEBC75/76, MEBC73/74, MEBC97/98, and MECW(4/05 are fieid
duplicates. The RPDs are acceptable for all duplicate sets. Field duplicates are
not used to qualify the data set.

Sediment Sample (SDG MEBC73)

Laboratory spike recoveries for lead, manganese, and thallium were below the
acceptance range and flagged “J” for values reported greater than IDL and
flagged “R” for values reported less than CRDL.

Duplicate RPDs results did not meet acceptance criteria for aluminum and iron.
Values reported greater than IDL are flagged “J”.
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Sodium was found in the preparation blank and flagged “B” on sample values
less than 5 times the amount found in the blank.

Samples MEBC88 and MEBCS89 were field duplicates. The duplicate RPD’s
exceeded 35 percent for aluminum, iron, manganese, and zinc. No qualifications
of the data set were made based on the field duplicates.

Water Sample (SDG MECW28)

Laboratory spike recoveries for arsenic, lead, and selenium were below
acceptance range and flagged “J” for values reported greater than IDL and
flagged “R” for values reported less than CRDL.

All other QA/QC measures were met and the data acceptable.

Case 12130: 20 low concentration level water samples (Numbers MECW09
through MECW27). The samples were originally sent to Keystone Laboratories
then rerouted to Skinner and Sherman Laboratories after Keystone was unable
to fulfill its assignment.

Water sample MECW23 was spiked and prepared at Keystone Laboratories then
rerouted to Skinner and Sherman Laboratories for analyses. Because of the
preparation was performed at another lab the data can be used to qualify
sample MECW23, but not the data set. MECW13 was spiked, prepared, and
analyzed at Skinner and Sherman and was used to evaluate spike recovery
performance.

Laboratory spike recoveries were below acceptance range for arsenic and
selenium in samples MECW13 and MECW?23 and thallium in sample MECW23.
Reported values greater than IDL are flagged “J” and reported values less than
CRDL are flagged “R”, except thallium in samples MECW23 which is not
flagged.

Iron and zinc were found in the preparation blank. Reported values less than 5
times the amount in the blank are flagged “B”.

Samples MECW26 and MECW?27 are field blanks, which were found to contain
elements greater than IDL. No qualification of the data set was made based on
field blanks because the analytical quality of the water used is unknown.

OIL AND GREASE

Case Number SAS4668E: 31 low-concentration-level water samples (TR
Numbers 4668E01 to 4668E31) were sent to National Environmental Testing,
Inc.

Holding time criteria (10 days) were exceeded for all samples by 13 to 14 days.
Exceeding the holding time may result in the decrease or loss of oil and grease
components. Samples reporting concentration values greater than the detection
limit are estimated and flagged J. Samples which report the detection limit
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cannot be used to evaluate the absence of oil and grease; however, gross
concentrations are not expected.

NONAQUEOUS SAMPLES

Analyses of five samples (SAMPLE ID SSBO1 through SSB0S) were performed
at the CH2M HILL Montgomery laboratory. The samples were analyzed in
accordance with procedures described in the following EPA documents.

o Test Methods for Evaluating Solid Waste (1986)
0 Method 602, EPA-600/4_82_057 (1982)
o Method 418.2 EPA-600/4_78 012 (1978)

The only deliverable was a sample result form analogous to the CLP FORM L
Data review consists of reviewing holding times, surrogate recoveries, detection
limits, and laboratory blank contamination. For sample analysis using Method
602 the initial and continuing calibration data was also provided. Additional
review of these data consists of checking the relative percent difference of the
initial calibration response factors and response factor difference of the
continuing calibration.

VOLATILE ANALYSIS (Method 8240)

Laboratory blank sample QC BLANK SM, a medium level analysis, contains
chloromethane, methylene chloride, toluene, and xylenes. Laboratory blank
sample QC BLANK S contains methylene chloride and acetone. Sample resuits
reporting the common laboratory contaminants methylene chloride or toluene at
less than 10 times the amount found in the associated blank are flagged B.
Sample results reporting chloromethane or xylene at less than 5 times the
amount found in the associated blank are flagged B.

All other QA/QC measures were met and the data are acceptable for use.
SEMIVOLATILE ANALYSIS (Method 8270)

All QA/QC measures were met and the data are acceptable for use.
PESTICIDE/PCB ANALYSIS (Method 8080)

All QA/QC measures were met and the data acceptable for use.

PURGABLE AROMATICS-BENZENE, TOLUENE, and XYLENE; BTX
(Method 602)

All QA/QC measures were met and the data acceptable for use.
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TOTAL PETROLEUM HYDROCARBONS-TPH (Method 418.2)

All QA/QC

measures were met and the data acceptable for use.

RESIDENTIAL WELL DATA VALIDATION

Organic Analysis

0

Carbon disulfide (0.2 to 0.8 pg/l) was identified in the method and
field blank. Di-n-butylphthalate (9 pg/1) pp-DDT (0.04 ug/l) were
found in the field blank. Samples which contain these
contaminants at concentrations less than ten times the blank
pi-n-butylphthalate concentration or less than five times the blank
carbon disulfide or pp-DDT concentrations are considered unusable
and flagged “B.”

Mass spectral confirmation failed for several compounds including
carbon disulfide (87ZCO1S08), 2-4 Dinitrophenol (87ZCO1RO7),
4-Nitroso-DI-n-propylamine (87ZCO1SO1-SO6, RO7, DO9),
Bis(2-chloroisopropyi)ether (87ZC0O1S04, SO6, RO7), Benzoic acid
(89ZCO1S0s, SO8) and 4-Nitrophenol (89ZCO1S0S, SO6).

Results for these compounds are considered unusable and flagged “R.”

Residential Wells

o

Total of nine samples: 7 RW samples, one replicate, and one field
blank

Inorganic Analysis

0

Spike sample recovery for cadmium was beyond control limits for
87ZCO1S01 and cadmium was considered estimated (J) and may
be biased high.

Barium (68.5 ug/l), calcium (0.7 mg/1) and sodium (1.1 mg/) were
identified in the field blank. Samples which contain these
contaminants at concentrations less than five times the blank
concentrations are considered unusable and flagged “B.”

Field duplicate sample differences for chromium and nickel were

outside control limits and positive results for these compounds are
considered estimated.
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INORCANIC CHEMICAL ANALYSIS OF RESIDENTIAL WELL SA®PLES (Page 1 of 4)

Ssmple tocation: awoi-ot "RW02-01 Rwo3-01 RWO4-014 Rawos-0t 2w0S-01 RWOS-01 aN07-014 RWFS-01
Aesident rame: rubley sarshall fritz Davis Oavit 0. johnson f. johnson Fleld slam
Dete Saapled: 89-0)-13 89-03-13 89-03-13 09:03-18 09-0)-18 49-03-13 69-03-13 89-03-13
DLTLCTION CRL Number 492€01302 692C0150) 892CH 1308 892C01009 #92CH1504 492C01503 891Co 1007
LiaiTs Labota tra L A CrL A A CRL IPA CAL tPA CaL A oy
INORGANIC CHEIBICALS (up/))
ALURINE ”.0 .- .- .. -- -- . .- .- .-
ANTIRONY 2.0 - -- .- -- . .- .. -- -- --
ARSEMIC 2.8 . 5.0 .- .- .- . .. - --
SAR I .. "9 -- M40 038 .78 4428 32.4 8 .98 3.7
staviL i .e - . .- -- . - -- -- -
cpana [ N] 02 -- .- . - . -- -- --
caLcium 500.0 315000 .. 60200 .0 48800.0 68100.6 36200.0 $62%00.0 48800.0 700.0
[ YT Y (X ] " p .. .- .- .7 . .- .- .-
CoBaLT 6.0 .. .- .- .- .- . . .- -
CoPPER .0 7. .- N ) (X} ".3 . 7.0 .4 --
CvakiDe 8.0 .- oe . .. .. .- .- .- ..
ntn .0 382.0 .. 1080.0 820.0 195,06 11%0.0 333.0 .- .-
L840 2.8 .- ae .. .- - .- .- .- --
LIvANA ".e .- .- .. .- .- .- .- .- --
MOEsSI 190.0 11800 .8 .- 14300.0 18000.0 18300 0 14100.0 16000.0 16800.0 .
MANGANESE 5.0 %0 .. 704.0 143.0 134.0 198.0 - .-
atecay 0.2 0.2 - -- .- .. 0.2 -- .- ..
[*1- (1% 15.0 . -- -- -- 150 ) .- -- .- --
POTASS IR 3000.0 .- . .- . .- . .- -- ..
SN 2.0 .- .- .- - .- .- -- -- --
snvis .0 -- .- -- -- .- .- .- .- .-
SoDILR 1000.0 s100.0 68000.0 3400.0 8 3600.0 8 3900.0 8 3700.0 8 3000 08 4600.0 8 1100.0
naLL i 2.0 - .- -~ - . -- -- -- .-
TiTeamita 3.0 -- .. -- .- .- - - .-
WANADIUR 3.0 .- .- .- .- .. -- -- -- .-
ZINC . ss.8 .. 1.0 -- .. 120.0 212.0 87.2
NOTES:

8 s 8lamk contamination
) o tstimied value
-~ = NOt Getecled &l detection limit




ORCANIC CONPOLIND ANALYSIS OF RESIOENTIAL WELL SAWPLES (Page 2 ol 4)
Sasple Location: awoi-04 an02-01 R/903-01 R904-90 un\u -01 aw0s-01 Rw06-01 RWO7-014 awis-01
Resident rams: Hubley nsrshali Fl Oavig Davis 0. johaton t. johnson Kelliicut fleld sland
Date Sempled:. §9-03-13 09-03-13 89-03-13 09-8)- 13 $9-0)-13 9-03-13 89-03-13 09-03-13 99-03-13
DETECTION : 092C01%302 492C€0158) 892C0 1308 $92C0 1009 492¢0 1304 892C0 1303 A92C01504 #92Cowr07
LimTs Laberatery: tPa CrL A aaL A CRL tra L s a ra CRL EPA CRL WA CaL A caL

L POSEFRIN eemstetsnstascanncncenes eveeswstsuttaatasecennarane eecsasssacascanssenan L eesieaniiieiianann
GANIC COWOUNDS (ug/t)
cectacecersnsvertouearetatat ac et teececasTn TR AR RS AR AR At seonsiabtnonntcacatscsorrasaan cesrescanasaanss eececanaa temsactcccesecannonann crevenascaana csessnconane ecscenesecianacoan vemsnacnaasa .

VOLATILE

Vil Gaorioe .- - -- . - - .-
SIWALENE CLORIDE - 0.88 . .- .- .- .
ACETONE .- - .. .. .. .- .-
CABBON SISLFLDE 180.0 [} 170.0 170.0 110.0 130.9 0.2
~DIOL. . -- - .. - .- .-
01 O OROE N . .- -- . . .. .-
1.2-010LGROETHENE (TOTAL) . .- .. .- .-
mm .- .- - .- .-
1, 2-0104 0208 Trang . .. . . ..
2-0UFANDE .- .- . .-
1.1, - MICLOROE TN . ..
TEMACRORIDE .- .- . . . . .-
VINL ACETATE .- . .o .. .e - ..
S80R00I 00 ORONE PINE .. .. . . .. .- ..
ACROLEIN .. . .- . . - .
ACRMLOBNTRILE -- .- . .. . . .
1. 3-0 OLOROPROPANE .- .. . . .- .- .
TBANS- 1, 3-DICHLOROPROPENE - . - . .e .. .-
TRICLOROR THENE . . . . .e . ..
DIOBONDOA ORONE Triast ae - .. .- .o .. .-
1.1, 3-TRICAOROE Triv . . .. - . .- .-
s . . . . . - .-
€181, 3-DI QL OROPROPEMNE - - .. .. .. e .-

2-OLORCERIMLYIML ETINER
SRON0rORa




ORCANIC CONPOUND ANALYSIS OF RESIDENTIAL WELL SAMPLING (PACE 3 OF 4)

aW2-01 wo4-Q1 ARwG4-00 290801 [T T w07-01 awts- 01

aarshali Davis Davis 0. Johnson #. johnson Kellicut fleld slank
Cate Sample 89-03-13 09-03-18 89-03-13 48-03-13 89-0)-13 89-03-1%

OETECTION CAL Numbe 892€01502 892C0150) 492C0 1508 $92C0 1008 $92C01504 091C0 1303 892C01506 $91C01007

LiaiTs u.ouumv PA CRL Pi CAL €PA CRL PA Cat i Cat P4 CRL EPA CRL P CaL P4 CBL

Sample Location:
testdent rame:

GQNIC mm (ll.ll )

sununu.l
PHENOL
813(2-04.0ROE THL ) ETHER
2-CHLOROPHENOL
1.3-01CA CRORENZ £
1,4-D1CGA 0RORENZ ENE
SENEVL ALCOMOL
1, 2-01CLCROBENT ENE
3-AL IR PENOL
$13(2-CA0ROISOPAOPVL ) ETVER
4-BLTHVLPHENDE,
-0 TROSO- D1 -A- PROPL VAR INE

Tiang

2-NI TROPHENDL

2,4-0INE THVLPHENDL

BENZOIC ACID
81302-O00R0E THOXY ) Ak THANE
1,4-0104.0ROPHENDL
1,2.4-MICA RO INE

‘uuuuu»-u-uuuuunu
.
H
.
H
.
.
.
.
»
.
H
-
»

- L Eng
HEXACH, OROCYCLOPENTAD! ENE
2.4.6-TIOLRAPHENDL
2,4. 9+ TRIOLOROPHENDL

2+ Ol CACNAPHTIAL ENE

2-0i TROANIL 108

OIRETMVL PHTMALATE
ACENAPHTION Loat

3-8 TROANIL INE .. .- . - - .. -- -- .-
ACENAPHTIENE - - - - . - -- - -
2. 4-DiNI TROPHENOL ' - - - .- - - -- - ]
4+ NI TROPHENDL .. . - .- - .. [l [} --
DISENIOFRAN - - -- - - .- -- -- -
2. 4-01 TROTOLUENE .- - - - - - -- -- -
2.6-Din TROTOLUENE - . .. .- .- .. .. .- --
DIETIN, PuTHALATE - - - - .- .- -- -- .-
4-OLOROPHENL PHENVL ETHER - - - - - -- -- --
FLUDRENE .. .. . -. . .. - . --
4~ TROANSL INE .- . .- - - .- .- .- --
4,6-DINITRO- 2-RE THVLPHENOL v - . . - - .- - - -
W- N1 TROSOD) PHENYLARINE -- . -- -- . . - -
4-DROROPHENL PHENVL §THiR - . - - . - . .- -
HEXACHLOROR ENZENE - -- - - .- - . . .
PENTACE OROPHENDL - - - - -- -- - .- -
ANTHRACENE .- .. .- .- . - -- -- --

DI-N-BUTVL PHTIRLATE
FLUORANTHENE

T T L N Ty O N T N v O N I Py Y VR Y RS YO RV YV Y Iy )
«
.

Pyt -- -- .. .- - .- .- -- --
SUTVL BIMIVL PHIMALATE .- - .- -- - . .- .- -
SENRO(A JANTHRACENE . . - . -- . . . .
B13(2-ENUHEXVL )PHIFALATE 2 2 - .- - .- -- .- .
QRavstnt .. .- .. . . -- .. .. .-
o1- n-ﬁl:l PHTHALATE .- -- .. .. .- -- .o .. .-
SENZOLA P VR ENE .- .. .- .- - . .- .- --
INDEND{ |.2.3-CD)PVRENE .. .. - .. . .. .
DISENL (A HIANTIRACENE .. .- .. - - - -
luaotou weavient .- -- .. .- .. . -

NOTES -
== = NOU delectied at detection iimit
8 s 8lank contaminstion
® « Unuseadle data

Otlution factor 1.0




GUNIC COWPOUND (PESTICIDES and PCRS) ANALYSIS OF llSlDlN‘NAL WELL SAMPLES (Page 4 of 4)

AN04-01 awo7-01 L X1
Kedlicut Fleld slank
49-03- 43

RW02-01 Rwo3-01

PESTICIONS and PCBS

e LT T TPy 7Y

BETA-MC - - . . . -- .- - .-
DELTA-BHC - - - .. .- - .- -- .-
GARGA-BHC (L1NDANE ) -- .- -- - -- .. .- .- -
PTACHLOR .- - - . - . .- -- --
““. -a -~ .o - .e -e -w -~ -
HrIACLOR uuuo( - . - -- .. - - .- .

] .- - -- -- 0.02 ) 0.02 ) 0.02 § - .-

0.0) ), 8 0.04 ). 8 0.04 J. 8 0.02 ). 8 0.07 8 -- .- 0.02 ). 8 0.04 ). 8

ank cantaninstion



24-0Ct-89

VOLATILE ORGANIC (OMPOUNDS -
CROUNDWA TER

Sa

€ tocation
Sampie mumber
Daie Sampled.
CRL Number
Laboratory:

-vis-0)
€apP32
04-19-89
49202518

S-CusED

M15-02

EEFY

S

06-14-89
892C40540
S-custo

Round

2

04-19-89
492¢0251)
$-custd

- in-02
ter1s

0b- 14-89
892C 40547

5-cust
Round

V]
2

wwitBOI-01
tse2?
04-17-89
892¢02R01
S-QBto

WN1801-02
Et122

Ob- 14-89
89240104
S-(QUED
Round 2

(Page 1 ol $)

e §-01 i -02 2S00 -0lS-02 fRWNUIS-01  swiBOZ-0) arBOZ U2 028-01

£8P0 €fioa t8ria tar9) sP9 18P49 te2) tor29

04 19 89 0b-1)-89 04-17-89 0b-12-89 04-17-89 04-19-89 0u-34-89 Q4-17-89

89202515 8920405)7 492C0250% 892C40526 892C02005% 892C02602 892(40K0) 892C02506

S-CuBtD 5-Bto S-CusID 5-Custb S-CustD S-Cusiv S-Qusto S-CuslD
Round 2 Rowwt 2 Ruind 2

AETHVLENE O ORIDE
ACETONE

CARBON DISWLFIDE

1. 1-D1 CHL OROE THENE

1. 1-DICHLOROE THANE
1.2-DICHLOROE THENE (TOTAL)

2- BUTANONE

1.0, 1- TRICHOROE THANE
CARBON TETRACHLORIDE
VINYL ACETATE
SRONAD 1 Cre. OROME THANE

1. 2-D1 Qi OROPROPANE
Ci13- 4, 3-DICA OROPROPENE

TRANS- 1, 3-D1C L OROPROP ENE
SRONOFORG

2-HEXANONE
4-8ETHWL - 2- PENTANONE
TETRACE OROE THE NE

1, 4.2.2- VETRACHL OROE THANE
ToLUENE

CA0ROBENZENE
ENLaENTENE

STvReEnE

TOTAL XviEntES

.. . - .. -- 17} . -
.. .- 3 .- -- .- .- .
-- -- 51 23 sy -- .- .-
.. .- -- 3} (TN} .- [ ] --
-- -- S J 4 1] -- -- --
.- .- [N ] a2 [Ty} -- - .-

o glank contamination
) s tstimted value.
- o ¢ CcONLIACE required
detection limit.
* s potential contaminant,
see narfative.

W- MvOC . WK 1




24-0ci-09

VOLATILE ORGANIC COMPOUNDS -
CROUNDIWA TER

sample Location: 02n-03

Sampie Number: [{ 47

Date Sampled: 0p-12-89

CRL Number : 892C40827

Laboratory: $-CUBED
sound

CRCGANIC CONPOLNDS (ug/))

CARBON DI S F1DE .-
1. 1-DI CHLOROE Trif Nt ..
1. 1-DICA.CROE b

1.1, 0- TRICGLOROE THANE .-
CARDON VETRACHLORIDE b
VINVL ACETATE .-
8208001 O GRONE THANE -~
1. 2-D1 CHLOROPROPANE --
CiS- 1, 3-DICHLOROPROPENE b
TRICHLOROE THENE b
OI10RONO0OE CRORE THANE -
1.1.2-TRICHA OROE THANE .-

8
TRANS- 0, 3-D1 R OROPROPENE -
SROMOFORS i

8 + Slamk contamination.
) o Estimmted value.

file: w-mwvoC. WKt

tldyge 2 ol %)

"020-01 -020-02 -u1-04 _ez-02 -035-01 M90)35-02 HRA01S-02 Nf803-01 "034-01 90 30-02 03001 0002
P22 ({11 [{T3T] EEFOY ({1 ({11} EEEOY £8P £8P0 EE+O2 ap21 £610)
04-17-89 06-12-89 04-19-89 06-13-89 04-17-89 06- 13-89 06-13-89 04-20-89 04-17-89 06-13-89 04-18-89 06:1)-89
892¢02507 892C40528 892¢92522 892C40538 892€02504 892C4052) $92€4003) $92C02R04 492€02502 992C40532 892€02510 892€4053)
$-CUBED S-CUBED S-CLaED S-CUBED S- CLatD S-CURED S-CUBED S-CUBED S-CuBED S-CUBED S-CuBstD S-(UBED
found 2 found 2 tound 2 Round 2 Round 2 Round 2

. .- .- - 74 .- -- - .- -- .- .-
.- .- -- - T -- -- -- - -- B .-
- .- -- - 1% 2% 190 -- - -- (W] --
. -- -- -- 180 %0 | 180 .- .- -- -- .-
.- .- . .- - .- - w7 - -- -- .-
.- -- -- - 240 450 360 -- -- -- .- -
. -- .- -- 1" " [} -- -- -- -- -
-- .- .- .- 3] " 12 -- .- .- .- --
. -- " 2 8300 ) 20000 18000 -- 140 8 23 160 8 ’s



24-0c1-89 tPage ) ol 5)

VOLATILE ORCANIC COWPOUNDS -

CROUNDWA TER
Sample Location as)-01 -e1-02 "as-01 aw45-02 wb45-02 840-014 B 4D-02 -035-00 aw05%5-02 MrObM-01 AWUbM-02 aTR-00 ala-02
sampie Nusber [{ 15 1) €EF12 P26 £8P9% EEFO4 thvrl) EEFOS EBP 28 EEF24 EBPIY [14181) tar24 [1.74 1]
Date Sampled.  04-19-8 0b- 14-89 04-17-89 06-1)-29 - 0b-13-89 04-18-09 06-13-89 04- 18-89 0b-14-89 04-17-89 Os-14-89 04-18-09 06-13-89
CAL Number:. §92C0252¢ 892C40548 892C0250) 892C40529 892(02508 492C405)4 49202509 892C405)3) 492C0251% $92(4054) 892002504 892C40550 892€02512 892C40530
Laboratory. S-Custd S-CUBED $-CusiD $-CUBED 5-Cused S-CUBED 5-CuBeED S-CustD S-CUBED S-CUBtD S-CuBtD s-cuato S-CLBED S-CustDd
found 2 Round 2 Round 2 Round 2 Rownd 2 Rouid 2 fRound 2

SETHVLENE COHALORIDE -- -- -- -- - -- -- -- - -- .- -- -- --
CARBON OV SULFIDE .- - -- .- -- -- .- -- .- 2 -- -- -- --
1. 1-DICHLOROE THENE -- -- -- .- - - - .- - - -- .- .. --
1. CHLOROE THANE .- -- .- - 760 1200 3 ) 39 s70 800 3 4) - --
1.2-DICHLOROE THENE (VOTAL) .- -- .- -- 260 320 ) -- -- 27 n L] .- .- .-
CHLOROFORM - -- -- -- -- .- -- -- - - -- -- .- --
+.2-01CHLOROE THANE -- - - -- -- -- - - .- -- - -- -- .-
1. 0. 1-TRICHL OROE ThANE -- -- L} -- 3 3 - - ? s - - - .-
CARBON TETRAGHLOR 1DE -- -- -- -- - -- -- -- - -- -- -- -- .-
VINYL ACETATE - .- -- -- .- -- .- -- -- .- -- -- -- --
1. 2-01 CHLOROPROPANE -- - -- .- -- -- .- .- -~ - -- .- .- .-
C15- 1. 3-DIOR GRGPROPENE .- -- .- - -- -- -- -- - -- -~ -- .- -
TRICHL OROE THENE - -- .- .- .- -- -- -- - -- .- -- - -~
DISRAROCHE OROME THANE - -- - -- -- -- -- -- - -- -- -- .- --
SEnZENE -- .- .- .- 19 12 -- -- 7 [} .- -- .- --
TRANS- 1. 3-DI O GRGPROPENE - - .- -- -- -- -- -- - - - -- .- -~
2-HEXANDNE -- .. .- -- .- .- - -- - .- -- -- -- .-
4-ETHVL - 2-PENTANONE - .- - -- - - -- -- -- -- -- -- -- -
VETRACHLGROE THENE -- -- -- -- - - - -- -- -- -- .- -- --
1.1.2.2- TETRACHLOROE THANE - .- -- -- - -- -- - - - -- -- -- -
TOLUENE " 38 3)0 } 270 3300 ) 14000 ) . -- 8300 ) 11000 | .- 38 .- 2
CHLOROBENZENE .- -- .- .- -- -- .- -- .- -- - -- - -
ETMVLBENTENE - - 42 3 10 160 n 7 160 130 -- -- -- -~
STYRENE .- - .- .. .o .- - - - - e - - -
TOTAL XviEnES -- -- b1 300 1300 1800 [T ) 3 1400 ) 1700 -- -- - -
NOTES

a Biank contasination
3 = Estimated value.
-- = ¢ contract requisred
detection limit.
¢ s Polential contaminant.
8¢ narrative.




24-0Ct-89

VOLATILE ORGANIC CONPOLNDS -
CROUNDWA TER

(Page 4 of 5)

sampie Location:
Sasple Nusher :
Date Sampled:
QL Nmber
Laboratory .

fRaw7a-03
teras
04-18-89
892C02012

S-astd

fRu78-02
tares

o8- 13-8¢
892C40030
$-CLBED

W9085-01
[1 ST
04-19-89
89202516
S-QBED

085 - 02
EEF 10
06-13-89
892C405)9
S-CusED
Round 2

04-19-89
89202517
S-CUBtD

08a-02
EEF N
06-1)-89
492040540
S-Cuweto
Round 2

892C02514
$-BED

06-14-89

492C4054

§-CQee0

RouNd

2

04-20-89
892C02513
S-CuséD

M09M-02
[{181)
06-14-89
892C40542
$-CuUBED

found

2

1RAN0%M-02
EEF 19
06-14-89
092C40042
S-CUBED
found 2

892C02532
5-CUBtD

06-14-09
892040541
S-CustD
found 2

892C02535
S-custo

THANE
2-DICAOROETHENE (TOTAL)
G4 0ROFORA
1. 2-D1 L. QGROE THANE
2-MUTANDNE
1, 0, 1-TRIOA GROE THANE
CARBON TEVRACHLORIOE
VINVL ACETATE
SROB0DICHL OROME THANE
1. 2-01 O OROPROPANE
€18-1.3-DICH OROPROPENE
TRIOA 0RO THENE
O1880NOCH ORORE THANE

TRAMNS - 1, 3-01 Q4. OROPROPENE
SRONOFGRA

2- HEXANONE
4-0ETHVL - 3- PENTANONE
TEMMACE OROE THENE

1.1.2.2- TETRACA.OROE THANE
ToLLENE

CLORCRENTENE

(VMM BENTENE

SsTVa bt
TOTAL XVLENES
s 8lank coatasimation.
o Estimted value.
o
datection timit.
* a petential Contaminant.
see marrative.

file: w-aBVOC WK1




24-0C1-89

VOLATILE ORCANIC CORPOLINDS -

CGROUNDWA TER
Sasple Location. Hiuwi18-0
sample Nuaber . (141
Date Sampled. 04-20-8%
CAL Number . 89202038
Laboratory’ S-CuBiEDd

ORGANIC COWPOLINDS (ug/ i)

VOLATILE

CHa ORORE THANE .~
SROMOnE Trant ..
VINVL CHLORIDE -
O OROE THANE -
AETHYVLENE QL ORIDE -
ACETONE -~
CARBON DISA F10D% .-
1. 1-DICR OROE THENE -
1. 1-DIOR OROE THANE -
1.2-01CHLOROE THENE (TOTAL) -
QLOROFORM .-
1.2-01C.0R0E THANE -~
2-BUTANONE -
1,0, 1-TRICH OROR THANE -~
CARBOM VEVRACHLORIDE -~
VINYL ACETATE -
SAONOD) Cra OROBE THANE -~
1. 2-DICHLOROPROPA NE .
CiS- 1, 3-01CHL OROPROPENE -
TR {CHe OROE THENE .-
O10A0NOCHL ORORE THANE .-
1, 1. 2- TRICR GROE THANE -~
Staztnt -
TRANS- 1. 3-DICORL OROPROP ENE .-
SRONOEORM -
2-HEXANONE -
4-08 Trvt - 2-PENTANDNE --
TETRACHL OROE THENE .-
9.1.2.2-TETRACHLQROE Trang .-
voLUENE -
CORORARENT ENE -
ETHVLOENZENE --
STvREnt ..

TOTAL XYLENES

& o Blank contamination

) s Estimted value.

-« & ¢ conlract required
datection limit

¢« Potential contaminant.
see narrative

flie: w-mrvoC wt

mE14S-01
[{1&1]
04-20-89

aiim-02
121
06-14-89
892040544
S-Cused
Round 2

-125-010 12502
EBP41 [3 47 [
04-19-89 0b-1)-49
89202519 892C40535
S-CuBto s-uato
Round 2

135-0

tar40
04-19-89
892¢02530
5-CuetD

mis-02
EELOT7
06-13-89
89240536
5-CuBED

492C€02531

5-CUBED

v34S-D2 MN205-01 a200-01 215-01
EELLD t8Po0 FBPG | £8P62
0b-14-89 04-20-89 04-20-49 04-20-89
892€40549  892C02534  89ZCOIS)6  892C025)7
S-(UBED S-CUBED S-CUBLD s-CUBtD
Roung 2
-- -- -- 15
- -- -- 4%

(Fage 5 of 3)




24-0ct-49 Payge 1 ol 5)

SEMI-VOLATILES - (ROUNDWATER
-itioy-o4 i )-02 om0 im0 -is-01 15-02 8201 “2-02 tB02-04 yf802-02 WQD-01 24020-02
Sample Number ({34 1] ({1} €EF22 £8P32 (X141 €apr32 [{12L) (1181 tito9 EBPAY (4305} [1. V¥ EBP9S
Date Sampied: 06-13-29 04-17-89 0b-14-89 04-19-89 0b- 14-89 04-19-89 06-14-89 04-19-89 0o6-13-89 04-19-89 06-14-09 04-17-89 06-12-89
CRL NumDer: 892C02513% 892C405Y7 892C02801% 897C40R04 89202518 892C40547 892C035 18 892C40548 892¢€02522 892C40538 892C02R02 992C40R0) 892¢02507 892C40528
Laboratory: S-CUBED S-CBED s-Custo 5-CuBtD s-(uBtD S-Qusto 5-CuBED S-CuBED 5-CuBED S-uato S-CLatE0 S-CUBED 5-CGBtL S-uatd
Round 2 Round 2 Round 2 Round 2 found 2 Round 2

BIS(2-CriLOROE THVL ) £ THER -- .- .- . .- . .- -- . - .- -- .- --
2- O OROPHENOL -- -- -- -- - - 150 -- .- .- .- - .- --
1.3-DICHL OROBENZE NE .- .- -- - - . -~ -- .- .- .- - -- .-
1.4-DICA QROBENZENE - .. -- -- -- - 62 .- -- -- .- . .- .-
BENZVL ALCOMOL .- .- .- -- -- -- .- -- . -- .- .- -- --
1. 2-DICHLORGRENZ ENE .- -- -- -- - .- -- .- - -- -- - .- .-
813(2-CHLOROI SOPROPYL ) E THER -- -- - - .- - .- - .- -- .- .- .- -
N-NI TROSO-D1 - R- PROPLYARINE .- - - -- - . 7 - -- -- - -- .- .-
HEXACHL OROE TrNE -- - - -- -- -- .- -- .- -- -- -- -- --
NI TROBENE Ent .- -- - -- -- -- .- -- -- .- -- -- -- --
2- N1 TROPHENDL -- .- - -- -- -- -- -- -- -- .- -- -- --
2, 4-DIAE THVL PHENOL -- . - .- -- -- .- -- -- - .- -- -- .-
BENIOIC ACID - -~ - -- .- - - -- .- -- -- .- .- .-
B1S(2-CHLOROE THOXY JAE THANE .- -- - -- -- . .- - -- -- . .- .- .-
2. 4-01 G OROPHENDL - - .- -- .- -- -- - -- -- .- .- - .-
1.2.4- TRICOL QROBENZ ENE .- .- -- -- -- .- 10 -- .- - -- -- -- .-
4-CHLOROANIL | NE -- -- -- .- -- -- .- - .- - .- -- -- --
HEXACHLOROBUTAD! ENE -- -- . -- -- -- -- -- .. .- .- -- -- --
4-CHLORG- 3-8 THYLPHENOL -- .- . .. .- .- 120 -- - -- - -- .- .-
2- 8 THYLNAPHTIA L ENE -- .- .- .- . -- - .- .- -- -- .- - .-
HEXACHLGROCYCLOPENTADE ENE -- -- .- .- - .- -- -- -- -- - .- - --
2-CHLORONAPHTIAL ENE -- -- - -- -- .- .- - .- - - -- .- .-
2-N) TROANIL | NE .- .- .- .- .- .- - -- - .- -- -- - .-
DINETHVL PHTHALATE -- -- -- -- - .- . .- .- -- .- - - ..
2.6-DINI TROTOLUENE -- -- -- -- -- -- -- -- -- -- .- -- -- --
3-Ni TROANIL INg .- .- -- -- -- -- -- -- .- .- P .. - .-
ACENAPHTHENE -- .- - -- -- -- [ -- .- -- .- .- -- --
2. 4-DINI TAPHENOL -- -- - -- -- -- -- -- -- -- .- .- -- --
4-W0 TROPHENDL .- .- - .- .- .- 160 - -- -- .- .- .- --
DIBHNZOPLAAN .- .- - -- - .- - -- -- -- -- .- -- --
2.4-DIi MOTOLUENE -- -- -- -- -- -- 78 -- -- -- - .- -- --
DIETHL PHRIALATE -- -- - - .- -- .- -- -- - .- -- .- --
4-CAOROPHENVL PHENYL €THER - -- .- -- .- .- .- -- -- -- .- -- -- --
4~ TROANIL IS -- .- -- -- - - - - - - .- .- -- --
4.0-DINI THO- 2+ Ak THYLPHENOL -- -- - -- -- .- .- -- -- -- -- . -- --
- M TROBODA PHENVL AR NE .- .. - -- -- -- -- -- . .- .- . .- .-
4-0RCROPHENYL. PHENVL € THER .- .- .- .- -- -- -- -- -- - .- .- .- ..
PENTACHL OROPHENDL .- -- .- -- -- - 100 .. .- -- .- .- .- ..
ENE . .- . .- . . .- - - .- .o .. .. .-
O1-N-BUTVL PHTMALATE .- -- -- .- .- - .- -- .- .. v . .- -
BUTYL BBV PHTHALATE -- -- -- -- -- -- - -- - -- .- .- -- --
3. 3-DICR OROBENZ 1DINE -- .- -- -- -- -- .- -- -- -- -- -- -- --
BENZOCA JANTHRACENE .- . .- -- -- - . - - -. .- .- .- .-
aavsint -- -- .- -- - .- - - -- .- .- .- .- .-
BIS(I-EVHLMEXYL )PHTIRLATE .- - - - -- - - - - .- .- . - LYY
DI-N-OCTVL PHTMALATE .. .- .- .- .- .- .- .- .- .. .- .- .- .-
SENZO(BD ) FLUDRANTHENE S -- -- - .- .- - .- -- .- . .- .. .. ..
SENZO(R D FLUORANTHENES -- -- -- -- .- -- .- -- .- .- .- .- . --
SENZO(A PYRENE -- .- -- -- - - .- - - - -- .- . ..
VNDEND( 1.2, 3-COIPVRENE -- .- -- .- .- .- .- - - .. .- .- ..
DISENZ(A . M)ANTHRACENE -- -- -- -- - - .- - . -- .- ..

8 « Blank confamination

) a2 Estimaled value

.- s ¢« conlracs required
dgetection limit

tile - MENA WK )



24-0CL-89 Page 2 ol 5)

SEMI-VOLATILES - kalll

b )-02 avt803-01 M 3D-01 M0 30-02 aOIM-01 0 e 02 Q) 35 -0 o35 -01
{14 2] ({121} t8r29 tiree toris €Lt t2 t8P55 ({17 4] ttrold [{. k1] tero2 [1.:AV4 €Li00
06-12-89 04-17-89 04-17-09 Uo-12-89 04-19-89 Ob-14-89 04-20-89 04-10-89 0b-13-89 04-17-89 06-13-89 04-17-89 06-13-89
CRL Number: 892C02505 892C40526 892(0200% 892C02506 892€40527 292¢02521 892C40548 092Z(02K04 892C02510 892 405)) 892002502 892C40532 8920025014 89204052)
Laboratory - S-CUBtD 5-CuBtD S-CuBtD 5-C(WBED S-Csto $-CUBtO S-(uBép S-C(uBtD S-(UBLO S-CUBED S-Custo S-(ustD S (Bto s-cuatD
Round 2 Round 2 Round 2 Round 2 Round 2 Round 2

ie locallon. 025-02 IRMWO25-0 1 -02M-01 oo m-02
Sample Nusber .

Oate Sampled.

PHENOL -- .- -- -- . - .- 6 .- - - -
818(2-CROROE THYL JETHER -- -- -- - - - .- - - .- -- B
1.3-DICH OROBENZENL .- -- .- -- .- - -- . .. .- -- - .- .-
1.4-D)CHLOROB ENZENE 21 -- - - .- -- -- - .- -- -- .- .. -
SENZYL ALCOHDL -- -- .. -- - .- -- - . .- .- . 10
1.2-DICHLOROBENZENE .- .- .- .- .- .- - .- .- .- - - .-
2- M8 THYL PHENDL -- .- . -- . .- .- -- . -- - - s ) ™
813(2-CHLQROISOPROPYL ) £ THER -- .- .- -- -- -- -- -- - .- -- .- --
4- 8L THvL PHENOL -- - .- -- .- - .- .-, .- .. -- 64 ) 78
N-NI TROSO- DI - - PROPL VAR I NE -- -- ~- -- -- -- -- - -- - -- . .- .-
HEXACHL OROE THANE .- .- -- -- -- . -- - -- . -- - - ..
NI TROBENZ ENE .- -- .- .- -- .- -- - .- -- .- .- .. .
2. 4-DINETHVLPHENOL .- - .. -- .- -- -- - - -- - .- .. ’
SENZOIC ACID .- - -~ -- .- -- -- -- -- .- .- - -- ) )
$13(2-CHLOROE THOXY JME THANE .- .- .. -- .. -- - -- -- -- -- -- -- --
2.4-DICHLOROPHENDL -- .. .- -- .- -- .- .- .- -- -- . .. -
1.2.4- TRIGH QROBENZENE -- -- .- .. -- -- .- -- - -- -- .- - .-
NAPHTIAL ENE -- .. - -- -- .. -- -- -- .- .- - 56 | Py
4-CHL OROANSL I NE -- -- .- -- .- .- -- .- -- .- .- - . ..
HEXACHL OROBUTAD! ENE -- -- -- -- -- .- -- - -- -- -- - .. .
4-CHLORO- 3-8 THYL PHENDL .- .- .- .- -- -- -- -- .- .- -- - .. ..
2- 88 THVL NAPHTHAL ENE -- .- 29 - .- .. - .. .. .- .. . e 'Y
MEXACHL OROCYCLOPENTAD! ENE .. -- .- -- -- .- -- - -- -- - .- .. ..
2 .a - .. .. .- .. - .- - - .- . - -
2-01 TROANIL INE .- .- .- -- - - -- - .- .- .. .. .. ..
DINETHVL PHTHALATE -- .- - -- .- -- - -- -- .- -- -. - ..
ACENAPHTIVL ENE -- .- -- -- . -- - .- .- -- -- .- - -
2. 6-DINI TROTOLUENE .- .. .- .- .- -- - - - - -- .- -- .-
3- NI TROANIL INE -- .- .- .- .- .- .- .- .- - -- .- . ..
ACENAPHTHENE -- .. -- -- .- - -- .- - .- .- .- ..
2. 4-DINI TROPHENOL -- .- -- -- - .- .- -- - .- .- - .-
4- NI TROPHENDL -- . -- . .- - .- - .- .- .- . . .
DISENZOFLRAN -- - .- - -- . . . . .. .. .. X -
2.4-DINI TROTOL UENE .. -- .- .. - .. - .. . .. .. .. .. .-
DIETHVL PHTALATE .. .- .- - .- - - - . -. .. .. .. ..
4-CHLOROPHENYL PHENYL | THER . .- .- -- -- .- .- .- . - .. . .. .-
- NI TROANIL I NE -- .- - -- .- -- - .. .- .. .- .. . .
4. 6-DINITRO- 2-ME THVL PHENOL -- .. -- -- -- - - - . .- -- .. .. ..
N-NI TROSOD PHENVLARINE .- .- .. .. .- . -. - - .. .. .. ..
4-DROMOPHENYL PHENYL ETHER -- -- -- - -- -- -- -- -- .- .- .- .- --
HEXACHL OROBENZENE .- - .- .- -- - .- .- .. .. .. . .. .-
ANTHRACENE .- -- - -- .- . -- - -- .- .. .. .
o1-N-BUTVL nmuu" -- -- .- -- . . -- - - .- - . 5 ..
PYRENE .- .- .- .- . - .- - . .- .. .. . ..
SUTYL BEMZVL PHIMALATE -- - .- - - .- - . .- . . . ..
3.3-01CHLOROBENZ 101 NE -- -- -- .. .- -- -- - .- .. . - ..
BENZO(A JANTHRACENE .- - .- - .- - .- .- . .. - .. .. .-
usu ETHYLHEXYL )PHTHALATE .- - .. -- 7 .- - - - .. - .- .- .
-N-OCTYL PHTHALATE - .- .. .. .. . .. . . .. .. .. . .
umzouuunnmmnns -- .- .- -- - . .- - . .- .- .. . ..
SENZO(K ) FLUORANTHENES -- - - - .- - - - .. .. . .
SENZO(A )PYRENE -- .- -- .- -- . - . FE .- - ..
INDENO( 1.2, 3-CDIPYRENE .- .- - .- .- - .- . . .. .- .. ..
DISENZ (A HIANTHRACENE .- .- .- .- .- - . .- .. . .
BENZO(GHI JPERYL ENE .- .- .- .- . .- .. - .. .. . .

8 « Slank contamination

) v fstimated value

- s« Cunifact 1equised
detection tim\

tile - MNA WK |




24-0Ci-89 Pdge 3 ol 9)

SEMI-VOLATILES - CROUNDWATER

Sample Location: FRMNO)S-02 MR4D-01 40-02 -e45-01 “rdasS-02 aes5-01 ae5-02 Mr055-01 M35 -02 MieObLS-0 1 MOLM-02 NTH-01 -7u-02 tRMTM-0 1
Sasple Nuaber EEFON [{ T3] (131 }] EsP20 Ectos (8P26 £E8P96 [{12]] EEE24 [1 1 k] tetre £BP24 ter9r (1. 03]
Date Sampled: 0b-13-89 04-18-89 06-13-89 04-15-09 Go-1)-89 04-17-89 06-13-09 04-13-89 Ob-14-89 04-17-89 0b-14-89 04-10-89 Ob-13-89 04-18-89
CRL number : 892C4002) $92¢02509 #92C4053 $92C02508 892C40534 892€0250) 892C40529 892Ca25114 292C4054) 892¢02504 892C4085%0 492€03512 892C40530 492C02012
Laboratory: $-CBED 5-CuUBkD $-CUBLD S-CuatD $-CUBED S-CUBtD S-CUBED S-CuBED S-CuBED $-CuUBED S-CuskD $-CuBtD S-S0 S-CUBED
found 3 found 2 Sfound 2 found 2 found 2 found 2 found 7
ORGANIC COMPOUNDS (ug/ )

SEMIVOLATILE

81$(2-CROROETIVL ) ETHER -- -- .- -- - - - -- -- -- - - -- --
1. 3-DICLGROBENZENE - - -- .- - -- -- .- . .- - - -- --
1. 4-DI CHLOROBENZENE - . - -- -- -- -- -- - - - - - .-
SEMZVL ALCOMOL 160 - -- 8 - .- -- 2 13 -- -- -- . -
1.2-01 O ORGBENZ ENE .- -- .- -- .- .- -- -- -- -- -- - - --
2-af IVLAHENOL ” -- .- -- 1) -- .- e 10 . .- .- -- -
51$(3-CHLOROISOPROPYL ) € THER -- - - .- -- .- -- -- -- -- -- .- -- .-
4~ THVLPHENDL L 2] .- .- .- 4 -- L1} 110 40 -- .- -- - .-
N-N TROBO-01 -A- PROPLYARINE -- . - -- -- -- -- -- -- -- -- -- - --
2. 4-DISETHVLPHENOL (W] -- -- -- - - -- .- .- .- - .- - --
AENZOIC ACID 22 ) -- . 20 ) 10 ) - (W] H 1"y - -- -- -- -
813(3-C.0R0E THOXY Dk THANE -- -- .- .- .- - -- - .- -- -- -- -- -
1,4-010E. GROPMENDL -- - .- -- -- - -- .- -- .- -- -- - .-
1.2, 4-TRICHLOROBENZENE - -- - .- -- - .- .- . -- -- .- - -
MAPHTHAL ENE 43 .- -- 39 43 23 20 a7 LY -- .- - - --
4-CHLOROANAL INE - .- - -- .- .- - .- -- -- - .- . -
HEXACHS OROBUTADI ENE -- -- -- -- .- .- - .- .- .- .- .- .- .-
4-CHLORO- 3-AE THYL PHENOL -- -- -- .- -- - -- .- .- -- -- .- - .-
2-2E THYLMAPHTIAL ENE 3] 4) .. 1) D %) 7)) 10 18 -- .- -- - .-
HEXACHL OROCYCL OPENTADI ENE -- - . - -- .- -- -- -- -- - -- -- --
2.4.6-TRICGR OROPHENOL -- - -- .- -- - -- .- . - -- -- - --
2.4.5-TRICHLOROPHENDL -- .- .- .- -- -- -- .- -- -- -- --

2- G4 ORCWAPHTIAL ENE -- .. .- - -- - -- .. .- -- - .- .

2-M0 TROANIL I ME . - .- .- -- .- - .. - - . .- -
DINETHA. PHTMALATE - -- -- -- -- -- -- - - -- .- -- -- --
2.6-DINE TROVOLUENE - .- .- -- .- .- -- -- -- - . .- - .-
3-N1 TROANIL INE . . -- -- .- .- -- . - - - . - -
2. 4-01N TROTOLUENE -- . . . - - - . - -- . . .. --
DIETIVL PMTMALATE -- - .- - - -- - .- -- .- -- . . .-
4-OLOROPHENVL PHENYL ETHER . .. . - - - - .- - -- - .. -- .-
4-000 VROAMIL | .- . .- -- -- - -- - -- -- - -- - -
4. 6-D1N TRO- 2- A THYL PHENDL .. .- -- -- - .- -- -- .- .- .- -- -- .-
-0 TROBOD PHENVL AL I NE -- .- -- .- -- .- -- .- .- .- - -- -- --
HENACHL OROB ENZENE - - - . .- - -- . . .- .. - - .
O1-N-BUTVL PHTINLATE - - .- .- -- - . .. .- .. .. .- --
PVRENE .- .- - -- - - -- . .- -- . -- - .-
SUTVL SENIVL PHTYMLATE - . - .- . .- - - .- .. .. - -
3. 9-D1CHLOROBENZ 1 DI NE . - - .- .- .- - .. .. .. .- . -
BENZOCA JANTIRACENE .- -- -- .- - .. .- .- .. .. .. .-
Cavsint .- -- .- .- -- -- .- -- -- .- -- . - .-
818(2-EMVLHEXVL )PHTHALATE .- .- .- .- 1] -- 3 -- .- .- -- -. -
DI-N-0CTVL PHTMALATE -- .. -- .- .- R - .- .- .- .. . . .
SENZO(R ) FLUDRANTHENE S -- - -- .- -- - -- .- -- .- .- .- - -
SENZOIK ) FLUNRANTHENES .- .- .- -- - - -- .- .- .-
BENZO(A IPYRENE -- - .- -- .- - .- .- . .- . -
INDEND( V.2 3-CD)PYRENE - .- -- .- - .- - .- ..

DISEMZ(A HIANTHAACENE .- o .- - .. .- .. .. .. .. .. .. .- --
SENZO(GH )PERVL ENE - .- -- -- - .. .. . .. . . .. - ..

8 o Stank conlsmination

o+ titimsied value

o8 v (ONLIMCL requlied
Scleciion liait

tile v amlrA W |



24-0c1-89
Paye 4 ol 5)

Stml - VﬂAllllS - GROUNDWA TER

Slnle tocation MO8D- 0} AwO8D-02 wOBA-0 b wOba-02 aoss-01 M085-02 wO%- 014 a09m- 02 ERWO9M- 02 oMU S I0M-12 M1M-01 R
Sasple Nusber [{ k3] [11aY) (181 (X3 NY) [L LY €eFi0 [{ (423 ety tth19 [1.143] Ltt20 ({151 l..o;
Dale Sl'ltﬂi 04-19-89 06- 14-89 04-19-89 0o-13-89 04-19-89 06-13-29 04-20-89 0b-14-89 Obt-14-89 04-20-89 06-14-89 04-20-89 0‘4:"5
[ 1} m-)er: IOZCAOOJD 492C02514 897C40545 492002577 89740540 A92C0I516 491C405)9 892¢0253) 892C40542 492C40042 892¢02532 892C4054 ) 892¢0253% 892003 o3e
Laboratory: S-CuefD 5-CLBtd S-CLBID S-CUBED S-CL8ED S-CuBtD 5-CUBED S-C\BED S5-C(uBtD S-(L8tD S-C\u8fD S-(uBtp S-cuetp S-CIID“

Round 2 Rouno 2 Round 2 Round 2 Round 2 Round 2 Roungd 2 neo

PHENOL .- -- .- -- -

813(2-CHLOROEVHYL JETHER -- -- .. .. . o o o o o X .
(. 3-DICHLOROB ENZ ENE - .- .. o » o o o o - - .- .
). 4-DICA ORGRENZ ENE .- .. .. .. . . o o o T - .- .
RENZYL ALCOHDL .. .- . o o . T - - .- . .- o
1.2-D1CHLOROBENZ ENE .- .- .- - o o o i o - - . .. X
815(2-CHLOROI SOPROPYL ) £ THER .. .. o o o o o . - - - - _ o
K- NI TROSO- D1 - A- PROPL YAS I NE -- -- .. . o o o o - - - - . .
HEXACHL OROE THANE - .- .- . » o o i : i - - .. .
NI TRODENZENE -- .- - . . o o - : : .- - .- o
2.4-DISETHAPHENDL - .- .. .. o . . o o -- -- - . ..
QENZOIC ACID - .. . o o o o - - -- -- .. . )
§15(2- Ok OROE THOXY )t THANE .- .. .. o o o - - - .- .. o T
2. 4-DICOA GROPHENDL -- .. -, - o o o o : - -- -- )
1.2.4- TRIGR OROBENZENE -- - - i o o o o . : -- .. . .
4- CHLOROANIL INE -- - -- i o o o i - - -- .- .. .
HEXACHLORGBUTAD ! ENE .- .- .. .. o o o o o -- -- .- .. .
4-CGA.000-3- umm.n - - .. . o o o - o .- -- .. .- o
PEXACH CROCVC CPENTAD! EXe .- - - - o = - - - .- - -- .- -
7.4.6- TRICHLOROPHENOL .- .. .. .. o o o o - .- -- .- .- .
2.4.8- TRICH OROPHENOL - - - o o o o o - -- -- .- .- o
2-GHLORGAPHTINL ENE - .- .. - i o T o - - -- .- .. .
T-N1 TROANAL Wt . .. .. . - o o o - -- -- .- .. .
DINETIVL PHTHALATE .. .. .. o T = - o - -- -- .. .. o
ACENAPHTHV ENE . .- .. = o o - - . -- -- .- . =
3.6-DINI TROVOL LENE - .. .. ol o o - o o .- - .. .. o
3- NI TROANIL It . - .- i = o o - - .- .- .. .. o
ACENAPHTHENE .- - . - o o -t - - - .- . .- o
2. 4-DINI TROPHENOL .- .. .. - o . o - - .- - . .. .
DIBENZOFLRAN . .. - o o o o o o -- -- .. .. .
2. 4-D1NI TROTOLUENE . .. .- o o o i o . -- - . .. )
DIETHVL PHTMALATE .. .. o o T o - - - -- - .. . X
4- L OROPHENTL. PHENYL ETHER .- .. .. . B o o - . -- -- .- . .
4~ NI TROANIL INE .- .. . o o o i : - -- . .. .. i
4. 6-01N1 TRO- 2+ I THYLPHENOL .- . .. - o o o = : .- .- .. .. .
- et TROSODI PHENVL AR I NE - . .. o T o o - - .- .- .. .- o
4-DROMIPHENVL PHENVL ETHER .- .- .. . o o o - - .- .- - .- -
HEXACHR ORODENZ ENE .. .. .. o o = i o - -- .- -- .- .
PENTACHLORGPHENOL .. .. .. o o o - - - .- - .- .. .
ANTHRACENE .- .. .. o o o o = - -- .- .. .. o
DI -N-BUTVL PHTHALATE .- .. .. o o o - - - .. -~ . .. o
UTVL BENIVL PHTHALATE - .. .. . o o o o : -- .- .- ..

3,3-04CHLOROBENE 101 NE -. . . o o o o - - .- .- - .. -
BENZO(A)ANTHRACENE -- .. .. .. o . T -- -- .. . ..
BISI2-ETHVLHEXYL IPHTHALATE .. .. .. .. . ) i : - -- -- .- .- .
01-N-0CTYL PHIMALATE - .. .. . : o . = - - .- .- .. »
SENZO(B) FLUDRANTHENES .- .. .. o o o o T - - -- - .- .

BENZO(APYRENE . .. -, .. - . N ) -
INDEND( 1.2 )-CDIPYRENE .. . .. . . . . - _ : : -
DIBENZ (A H)IANTHRACENE .- o o N o - o - - - .- .. - o
SENZO(THI PERYL ENE .. o o : : - - - - - . o

SENZO(K ) FLUGRANTHENES .- .- .- - - .- - - - o o o :

8 « planh conlamination

) e fstimated value

.- & ¢ CONLIACH feqQuitea
delection Limid

tile WomeBNA WK




24-0CL-39

SEMI-VOLATILES - GROUNDWA S ER

Samp :
Saspie Nuaber.
Date Sampied:
CRL tamber .
Laboratory:

SERMIVOLATILE
PHENDL
813(2-CHLOROE THYL ) E THER
2- il OROPHENGL
1. 3-DICHLOROD ENZ ENE
1. 4-D) O OROB ENT ENE
SENZVL ALCOMOL
1.2-D1 CHLOROB ENEZ ENE
2-88 T PHENDL
815(2-OA0R0ISOPROP YL ) ETHER
4-88 VLPHENDL
N-NI TROBO-D4 « - PROPL VAR NE
HEXACHL OROE THANE

$135(2- O4.OROE THOXY ) sk THANE
2.4-DICHLORGPHENDL
1.2.4-TRICLOROBENZ ENE
NAPHTIAL ENE
4-CHLOROANIL I NE

HEXACHL OROBUTAD! ENt

4-Crl 0RO- 3- M THVL PHENDL
2-BETHVLNAPHTIAL ENE
HEXACHL OROCYCLOPENTAD! ENE
2.4.6-TRICAGROPHENDL
2.4.3- TRIOA GROPHENDL

2- Ol ORONAPHTIAL B

2-Mi TROANIL INE

DIM T PHTWALATE
ACENAPHTYOL 038

2. 6-04N! TROTOLUENE
3-000 TROANGL I NE

1. 4-0INI TROTOLUENE

DIETHVL. PHTVALATE

4-CO L OROPHENAL PHENVL ETHER
FLUDRENE

£-NI TROMML 1 NE
4.6-DINITRO- 2- AE THVL PHENOL
- N TROBODA PHENVLAS | NE
4-DROBOPHEN PHENVL ETTEER

ANTHRACENE

D -N-BUTVE. PHTIALATE
FLUGRANTHENE

rYRENE

BUTVL. BENZWVL PHTIMLATE
3.3-DICOA OROBENT 101 NE
BEMNIOUA JANTHRACENE
ORavIine

018(2- ENILHEXVL )PHTHALATE
OI-N-OCTVL PHTIALATE
SENZO(B ) FLUGRANTHENE S
SENZOL ) FLUCRANTHENE S
SENZO(A )PYRENE

INDEND( 1.2 )-CD)PVRENE
DIBENZ (A HIANTHRACENE
SENIO(GH )PERVL ENE

8 » Siank contaaination

| o tstimated value

«- « ¢ contract requifed
actection timit

tile o amlrA W |

-ia-02
CEF21
06-14-89
$92C40544

a125-01
EBP4 I
04-19-89
892C025 19

S-Cuséo

m125-02
EELO®

06- 13- &
897C405)

9
5

T R R T T T T T R T O T T A T B IR T B R S B Y X

m135-00
8140
04-19-89
897035320

S-CuBED

wi35-02
tErOY

0b-11-09

897C40S536

S-CustD

Round

2

MY145-01

(L1421 ]

04-20-89

892C02531
. €

M145-02

11731

3

06-14-89
892C40549

(BP0
04-20-09

892C025)

4

$-CGBED

MWI00-01

tBre

04-20-09
892C02536

S-CuBED

M215-01
EBP62
04-20-89
092€02537
S-CBED

Page 5 ot 5)



24-0CL- 89

PESTICIDE/PCBS - (ROUNDWA TLR

Sample Location.
Sampie ruaber:
Date Sampled.
CRL Number .
Laboratory

04-19-39
892€02513
S-AatD

06-13-89
892CA08)7
5-Qato
found 2

awts01-01
(L1 41]
04-17-89
892C02R01
$-CustD

awt801-02
(31 F]
06-14-8%
892C40R04
S-CUBLD
Round 2

892C0251)
S-CuBED

~im-02
tit1e
0b-14-89
892040547
$-CUBED
Round 2

€8P12
04-19-89
892C02518
5-CLB8tD

-s-02
ttts
06-14-49
892C40540
S- (Lt
Round 2

892C02522
S-CuBtb

tttoy
06-1)-89
89240538
S-(UBED
Round 2

art802-01
tar49
04-19-89
892C02002
5-CuBtD

awt802-02
tit 2y
Ob-14-89
09ZC40K0 3
S-(iBtL
Round 2

AWyt -0
tuP22
04-17-89
89202507
S-(UBLD

(Page 1 0t 9)

(114 ]
0b-12-89
892C40528
S-CuBtD
found 2

ORGANIC COWPOLNDS (ug/1)

GAIMM - $HC (L INDANE )
HEPTACLOR

ALORIN

HEPTACHLOR EPOXIDE
ENDOSALFAN |
OIELORIN

4.4-00¢

DR \N

ENDOSAL FAN 31
4.4-000

ENDRIN ALDEHVDE
ENDOSLL FAN SULFATE
4 &-DOT

af THOXYCHE OR
ENDRIN KETONE

Cre GROANE
TOXAPHENE

AROCLOR- 1016
AROCLOR- 1221
AROCLGR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- $234
AROCLOR- 1260

NOL detecled at
detection liamit.
Uusabie

Slank contamination.
Estimited value

- - m.
“. = =

File. wW-awPCh wy




24-0CL-89

PESTICIDE/PCES - GROUNDWATER

sasplie Location: a0ln-0)
Semple Nusber: [{ 101
Date Sampled: a4-17-89
CRL Nusbesl . §92€02508
Laboratory: $-CBt0

ORGANIC CONPOUNDS (ug/i)

PESTICIDES and PCAS

ALDRIN .-
rEPTACA.GR EPOXIDE .-
ENDOBAL FAN | ..
DIELDRIN -
4.4-008 .-
EINDRIN .-
ENDOSAL FAN 14 --
4.4-000 --
ENDR 1N ALDEHVOE --
CNDOBAA FAN SWLFATE .-
4.4-0D7 .-
S NOKYOL 00 .-
EMDRIN KETONE .-

NOTES:
-- » Not detecied at
éetection limit.
R = Unusabis.
& = Blank contamination
§ « Estionted value

tlle. w-mwrcs W1

(Page 2 ol 3)

;028-02 a025-010 FRAM025-01 a025-02 a8 )-01 -ej3-02 -—t803-01 M0 30-01 M0 30-02 av03a-01 a03n-02 -0)s-01 a035-02
[{ 2] tap s (1 1} E8P9) [ 131] [{1g}] €8PS3 t8P21 (3315 tario Ekt02 P17 (334 ]
0b-12-0¢ 04-147-89 04-17-09 06-12-89 04-19-89 0b- 14-89 04-20-89 04-18-09 06-13-89 04-17-89 06-11-89 04-17-8% 06-13-29
S92C40527 092C02505 892002005 892C40526 89ZCo2s1 287C40548 892C02004 892C02510 892C405)) $92C02502 #92C405132 092C02501 892C4052)
$-astd $-Qmed S-custo S-CLBED S-Qasto S-G8E0 5-CLetd $-CQuUatD $-CBtD S-CABED §-CuBtD S-QUAaED $-CUBED
found 2 found 2 fiound 2 found 2 Round 2 Round 2



24-0ct-89

PESTICIDL/P(BS - (ROUNDWATLR

-- s Not detected at
detection limit.

» Unusable

B = Blank coniaminalion

§ o Estimted value

file W-MPCS WK

tkaye 3 ul %)

Sample tocallon:  mw0)S-02 M aD-02 P 84S -02 v45-01 Nv4S-02 W055-01 05s-02 WUbM- 01 oM 02 TR0 -Ta-g2 ERWWT - 01
Sample Number : (1312 EEHOS t8P20 tLroa (1 {1 [{ 14 [1.191) Ett24 (1L 3] ({18} tsP2e [Y.10 1 t8p s
oate Sampied. 06-13-89 Qe-13-89 04-18-39 Ob-1)-89 04-17-89 06-13-89 04-18-09 06-14-89 04-17-89 06-14-89 04-18-89 0b-13-89 04- 10-89
CRL Namde:: 0921040023 89ZC405)1 892C02508 892C405)4 892€0250) 892040529 892C02511 892040542 89102504 892C40530 892002512 89240830 492C02012
Laboratory. S-custd $-CUBtD S-(UBED $-CuBto S-Custo s-auséo S-CUBED S-CUBtD 5-CustD S-Cuato $-Custd S-CUatD $-CuseD
Round 2 found 2 Round 2 found 2 &ound 2 Round 2 Round 2
ORGANIC COWPOUNDS (ug/1l)
PESTICIDES and PCRs
ALPHA -G -- - - .. .- -- -- -- - -- -- .- --
SLTA-BIHC -- - - .- .- .- .- .- .- -- .- .- .-
OELTA-BHC .- - .- -- .- .- -- -- .- -- - .- .-
GAMBA - BHC (L 1NDANE ) .- - - .- .- 0.148 -- .- -- -- -- -- --
. rEPTACH OB .- -- - .- .- .- .- .- -- .- -- - --
ALDRIN .- -- -- -- -- 0.06 } -- -- -- - -- - --
HEPTACHLOR EPOXIDE - -- -- .- - .- -- -- - .- .- -- --
ENDOSLA FAN 1 -- b4 A - b .- .- .- .- -- .- -- --
DIELORIN -- .- -- b =" .- -- - “- -- .- .- .-
4.4-0D8 .- - - b b .- .- .- == - .- -- .-
ENDRIN -- - -- -- . -- -- .- -- .- .- -- --
ENDOBAL FAN 11 .- - - .. .- -- .- .- .- .- -- -- --
4.4-000 .- .- .- b 03 ) 120 ) -- .- -~ .- -- -- ..
ENDRIN ALDEHYDE .- -- .- .- -- -- -- -- - -- -- -- --
ENDOSAR FAN SULFATE -- .- -- o 22 -- .- .- -- - - -- .- --
ai THOXYO OR - -- - - -- - .- . -- .- - -
ENDRIN KETONE -- -- .- - .- .- - -- -~ - -- -- --
mmmu - - .- - -- .- - - - - - - -
AROCLOR- 1010 -- -- -- - .- -- -- -- -- -- -- -- --
AROCLOR- 1221 - -- - -- -- .- .- -- - -- .- - .-
AROCLOR- 1232 .- -- -- - .- -~ - - .- .- .- - .-
AROCLOR- 1242 .- .- - -- - -- -- - .- .- -- .- --
ARGCLOR- 1244 .- .- .- -- -- - -- -~ - - .- .- -
AROCLOR- 1234 - -- .- .- .- -- -- -- .- - .- .- --
AROCLOR - 1260 .- -- -- .- - - .- .- - .- .- - -




24-0ct-39

PESTICIDE/PCOS - CROUNDWA 1ER

trage 4 o %)

-_osm-01
11313
04-19-29
892C02517
5-CuBtD

NNOBM-02
EEF 11
06-13-89
891C40540
S-CUBED
found 2

03S-01
tBP34
04-19-89
892¢025 16
S-custb

W085-02
EtEr10
06-13-89
892C405)9
5-CGBtD
Round 2

MYOSA-01
(1. 4.7
04-30-09
892€0251)
S-aatp

MOSM-02
EEF18
0b-14-89
892C40542
$-QUBED
Round 2

FRANO9M-02
(1141
06-14-89
091C40D432
3-CUBtD
Round 2

aYI10A-01
E8PS)
04-20-89
#92€02532
S-O8tDd

aI10M-02
€Ef20
06-14-89
892C40541
3-Qmtp
found 2

a0
({1411
04-20-89
$92C0253%
S-QBtD

TR IM-0)
taps7
04-20-09
89202033
S-Qatd

Saspie Location: FRew7a-02
Ssaple Nusber: tarse
Date Sampied:  04-1)-89
CGRL Nmber:  89ZC40030
Laboratory: 5-CUBED
found 2
ORGANIC CORPOLNDS (ug/1)
PESTICIDES and PCRS
ALPHA-BMHC .-
SETA-NKC .-
OELTA-BMC .o
GARBA -BHC (L INDANE) 0.02
HEPTACR OR -
ALDRIN -
HEPTACHRLOR EPOXIDE ..
ENDGBAR PAN ..
DIELORIN ..
4.4-0D¢ -
ENDRIN .-
ENDOSAA FaN 11 --
4.4-000 .
ENDR IN ALDEHVDE .-
ENDOBLA FAN SALFATE .-
4.4-007 .-
AL THOXYOIL OR .-
ENDRIN KETONE .-
Oa.0RDANE .-
TOKAPMENE .-
ARQCLOR- 48 18 .-
AROCLOR- 1220 --
AROCLOR- 1332 --
ARQCLOR- 1242 .
AROCLOR- 1248 .-
AROCLOR- 1284 .-
AMOCLOR- 1268 .-
NOTES

-- = Not detected at
detection limit.

R = Unusabie.

8 = slank contamination

) s Estimnted walue

flle. w-awPCs w1

A0sD-01 aw0sD-02
11 21} EEF17
84-19-89 06-14-07
092C02s5 14 #92C40543
$-asw $-CBED
Sound 2



24-0Ct- 89

PESTICIOE/PCBS - CGROUNDWA It

Sampie Location: ~0e-02 ~125-02 w135-01

Sample Number - ELFDY ttroe tbpao

Oate Sampled: 06- 14-89 0h-13-89 04-19-89

CRL Nmmber: 892C40S44 $92C02519 892C40533 892€02520

Laboratory: s-Custo $-Qusto $-Q8td S-CcuBty
ftound 2 Aound 2

DELTA-BC .- -- .- -
GAMBA -BHC (L INDANE ) .- -- 0030 --
HEPTACHLOR .- .- -- .-
ALORIN .- .- . .-
HEPTACHL QR EPOXIDE .- . .- -
ENDOS\LFAN | .- .- .-
DIELORIN -- .- .. .-
4. 4-D0F -- -- .- .
INDRIN .- -- -- ..
ENDOBAR FAN 1§ .- -- -- ..
4.4-00D -- -- - ..
ENDR I N ALDEYYDE .- . -- ..
ENDOSAL FAN SLLFATE .- .- .- ..
4 &-007 . -- .. ..
af THOXYCMLOR .- -- .- ..
ENDRIN N ETONE .- -- .- .-
Cre. ORDANE - .- . ..
TOXAPHENE -- -- .- ..
AROCLOR- 1016 -- -- .- ..
AROCLOR- 1221 .- .- s .-
AROCLOR- 1232 .- .- .- .-
AROCLOR- 1242 .- .. .- ..
AROCLOR - 1248 .- .- .- .-
AROCLOR- 1254 .- -- .- .-
AROCLOR- 1260 -- -- -- --
NOTES

-- = NOt detecled at

detection limit
£ = Uusabile
slamk contasination
Eslimited value

bile w8 w1

aw135-02 a14S .00 aw145-02 aw20D-01 m205-01 -215-010
EEFO7 tarss terd [1. 101 t8PoO tire2
06-13-89 04-70-89 a6- 14-89 04-20-89 04-70-89 04-30-89
89ZC4053 892C02531 892C40549 09200253 492C02334¢ 892C01s3?7
S-CuBED S-cutDd T S-Cuato S-CUBED S-cuatdp s-aatD
Round 2 Round 2

0028 - -- - .. ..
.- -- - - 003 ) --
.- .- - .- 005 ) .-

réyge 5 ol %)




08-NOV-29

INORCANICS - GROLNDWATER

(Page ¥ ol B)

sasple Location: an0i-01 MMRO0L-02 aiB01-01 aytR01-02 M0 15-01 a0 15-02 M0 1M-01 -0 14-02 %02-01 #802-02 awFB02-01 t802-02 M025-01

1R Sample Number . MEBCIS atCw12 nESC27 aton26 MERCI2 atcwi9 AEBCI7 atcw20 MEBCS atcwid AEBCAS [ 13a 73] atsCis

Dste sampled: 04-19-89 06-13-09 04-18-89 06-14-29 04-19-89 06-14-88 04-15-8% 0b-14-39 04-19-89 0b-13-29 04-19-89 0b-14-89 04-18-29

CRL Nusber: 92(02534 891C40588 492C0200% 892C40n07 492007537 897C40593 892C02538 892C4059% 892C0255) 892C40587 892C02R08 292C40R02 892C02544

Laboratory. RaatL itvitow RMAL KEVSTONE amal KEVSTONE Rual KEYS TONE RaAL KEYS TONE L7 21} KEYS TONE RaAL

found 2 Round 2 Round 2 Round 2 Round 2 Round 2
INORGANIC CHERICALS (ug/l)

ALUmiNN "e .- -- 54.4 -- -- .- -- 103 ) .- -- -- 1090

ANT LOONY -- .- .- .- -- .- -- -- .- .- .- .- --
ARSENIC 61 2.4 .- - [} -- 8 3.8 10 1} 29.2 -- -- -- 95

SARIUR s 74 [ ] 03 59 ) 7.7 289 257 2010 1600 .- 72 pLY]

staVLLIUM .- .- -- -- -- - - - -- . - -- --

CADSIUN -- .- -- -- 52 - -- -- 52 -- -- 5 s -

LCIm 33000 36500 348 4 510 42500 34800 30000 17500 71300 61000 w0 ) 79y 46300

ORIt .- .- -- - -- .- .- .- .- .- .- -- PN )
COoRALT .. .- - .- - - -- - .- .- -- .- 1)
careta .- .. - .- S 4 ) .- -- - .- .- 3.2 ) -- 83

[1{ ] 14800 15100 723 ) 43 8 %) 6298 4460 5260 79800 73600 .- 45 8 33800

LEAD -- -- -- -- -- .- .- -- vy ) -- 2. ) -- 70

CYANIDE -- .- .- .- -- .- -- .- - -- .- .- -

BMAGNES ILn 370 890 s ) 4“8 13700 13700 3380 3030 ) 19500 16200 4a7.6 ) .- 20600

BANCANESE [¥3 ] 1070 s4) - 426 M4 (17] 942 204 1690 -- ()] 1340

MACQRY -- .- .- -- .- -~ .- -~ .- -- .- .. -
NGt 64 79 -- .- .. .- .- -- .- .- .. -- 7 8 )

POTASS IR 1780 ) 2040 144 ) -- 2320 ) 2680 ) 1360 1210 | 8380 73%0 -- .- 44600
SELENIR -- R .- -- & -- LR 1 -- & - -- Rk -- -- .- .. -- R

sSiLvie .- .- .. -- .- - .- .- -- -- -- .- --

sapium 4920 | 3340 ) .- 1840 4830 | 429 ) 3030 3230 ) 10900 9510 .- 1260 41300
VANADI U 3.0 -- - .- .- -- -- -- 3% .- .- -- s 1

i %4 ) -- Ww.? ) 89 .5 .- 76 -- 7.4 .. [ L 9

Blank conlamination.
Estimated value.

.
a

tile:

unuseable data
<« contract required
detection imit.

-SIND.IK )



08-NOV-89

INORCANICS - GROUNDWATER

Sample Location
TR Sample Nuaber:
Date Sampled.

CRL Nmber :
Laboratory.

ALUBMINUR
ANT | MONY
ARSENIC
SARIUR
SERVLL Ilm
CADM 1 Um
GALCIum
anonitm
CORALT
coPPER
180N

LEAD
CYANIDE
MACNES | Ui
BANGANES €
atRCURY
NICKEL
POTASS tLm
SELENIUM
SILvER
SADILM
TratL 1ue
VANADIUR
ZINC

8 = siank contaminailion

) v gstimled value

f s Unuseable data

-- = ¢ contiact required
detection limit

Flie. w-amiNO W1

“035-02
[V{1d}]
06-12-29
8§92C02571
KEYSTONE
tound 2

126
49200

430

9
348

43500
9.3

]

-

aMO2M-0 1
AatBC29

892C02543
RBAL

- -

0 28-02
MEBCY4
06-12-89
892C02588
KEYSTONE
Round 2

8 )

a20-00
mtuc22
04-18-89
892C025406
Rl

aw02D-02
MEBC9S
0b-12-89
892C02s72
KEYSTONE
Round 2

ae803-0)
aEACYY
04-19-29
892C02552
RaaL

0b-14-89

$92C406590
KEvSTang

found 2

MwEBU3-01
ALBCHS
04-20-89
892(02R08
RaAL

MN03S-01)
[ILIa b
04-17-89
892(02538
RMAL

a7 8

19 4

06-13-89
592C40580
KEYS TONE
Round 2

-
-

R0 3S-02
MLCWOS
05-13-89
892C40080
KEvsiont
Nound 2

{bPage 2 ot o)

MUl 01
atsc o
04-17-89
892€02539
REAL




08-NOV-89

INORGANICS - CROUNDWATER

Pege ) vl o)

ssmple Location:
iT Sampie Nusber :
Oate Sampiesd.

CRL Nuaber :
Laboratory:

INORGANIC CHERICALS (ug/l)

Allmine
ANT 1 8ONY
ARSENIC
SAsim
SERVLLIULR
CADSI LS
CALCIUm
afomiun
caaLy
carrer
1RON
LEAD
CYANIDE
AR I\n
SANCANES €
ateORY
NIk
POTASS I
SELENIUR
SiLver
$0DILm
Tallile
VANADI LR
2INC

tile w-

Slank contamination.
Estimmted value
unseable @ata.
« contiact required
detection iimit.

MEBIND. WK}

M0INn-02
AECWoe
o6-13-38

892C€40381

KEvS Tone
found 2

”
-
-

403D-02
RECWO7
06-13-89

$92C40582

KEYSTONE
found 2

892C02547

RAMAL

892C02577

KEYSTONE
Round 2

15800
2470

MB045-01
MEBC20
0d-18-89
$92C02540
Rl

128

-

04- 13-4
89ZC4058)

26100

04-18-89
892€02541
RaaL

.7

>
~
o

a004D-02
atCcwo9
06-13-89
892C40579
KEVS TONE
Round 2

mo35-04
AERC28
a4-148-09
892C025413
Rl

06-14-89
892C40599
KEYSTONE
Round 2

-

robM-01
Aty
04-18-09
892Ca2548
RaAL

06-14-89

891C4059)

KEvsToMt
found 2

-0
o
- -



08-Nov- 89

INORGANICS - GROUNDWATER

Sample Location.
ITR Sampiec Numbers .
Onte Sampied:

CRL Nusber
Laboratory.

ALURINUM
ANT {MONY
ARSENIC
BARIUM
SEAVLLIUM
CADRILM
CALCIUR
afoniun
COBALT
coPPER
1RON

LEAD
CYANIDE
MOES I
BANGANES €
AERCORY
NICKEL
POTASS IUM
SELENIUR
siLver
S00ILm
THALL ium
VANADIUM
ZINC

8 = Blank contamination

] s Estimsted value

R = Unusedble data

-- o ¢« contract sequired
detection llait.

Flle w-awINO Wi

MO7 M- 01
“8C24
04-10-09
891C0254%
RBAL

MOTM-02 FRawQ7M-01

MERCY? atecis
Oh-13-09 04-18-09
892C02578 892C02049
KEVSTONE [ 7YY

found 2

- 33 )
) 33
2 226

45000 47500

1440 1160
1.3 ) 3V
11100 11300

582 482

-- R -

-- 61
02 § 1030

-- -- R
2650 | 3440 )
1528 19 3 )

tRAWOTM-02
MtBCI8
0b-13-89
492C02078
KEVSTONE
round 2

aw085-01)
MEBCIE
04-19-89
892€02553
RmAL

04-13-89

892C40591
KEYS TONE

Round 2

. 13900

- -

MOSMA-0 1
ALBCIS
04-19-29
892C02536
RMAL

- -
-~

Q -
- -

06-13-89

892C40589
KEYS TUNE

Round 2

Ms0-01

MatBCl)

04-19-89
492€025%9
RAL

- -

08D 02
nECw2
06-14-89
892C405%4
KEYSTONE
&ound 2

-

-

tPage 4 ol B

MNOS-01 Sv094-02 ERMOGM-02
MAtBC34 mECw22 mECwzl
04-20-89 Ob-14-89 06-14-89
392C02569 892040598 892C400%
RMAL KETSTONE KETSTONE
Round 2 found 2
7 8 ) -- --

$3 ) 48 ) 121 )

122 ) 107 ) s
33900 48900 49800
[ 17} 1030 938
-- .- (11
13200 12300 12600
"”n 728 759

-- .- -~

1010 ; 938 982

-- -- & 31y

3360 ) 2910 § 2940 )

.- .- Y1)

6V 758 s 28



08-MOV-89

INORGANICS - GROUNDWATER

(Page 3 ol o)

Sempie Location: awiom-01
ITR Sampie Nusber: NEBCS)
Oate sSampied: 04-20-89

CRL Nusbar . 89ICa2348
Laboratery: RuAL

0b- 14-09

892C4 1501
KEVSTONE

dound 2

FRAWIA-01
RERCS?
04-20-89
492C€02070
amaL

MY125-00
BERCAN
04-19-89
$92C02530
RaAL

am125-02
atcwio
06-13-89
892C40384
KEVSTONE
Round 2

wi13s-01
athi4o
04-19-89
892C0255 4
|l

06-13-89
892C40583
KEVS TONE
found 2

M145-02
atan?
06- 14-89
$92C40592
KEVSTONE
found 2

-205-0%
atd(e0
04-20-0¢
89202871

ALBCS1
04-20-89
892C02572

ALLMINE 24
ANTLMONY --
ARSENIC -
SaRiU 1
seaviLIW -
cADMILS -
cALCI 76800
aaaw --
cosaLY .-
COPPER i
e -
LEAD -
CYANIDE ="
SAGES I8 27680
MAMGANESE e
aMRORY -
MaEL 9.2
POTASSIUM 1810
SELEMIUR -
snves -
soDILm 41500
naLLIW --
MDILE -
I 181
NOVES

8 o Blank contamination.

) = Estimted vaiue.

f « Unuseable data.

-~ 8 ¢« contract required
detection limlt.

I10m-02 . Ia-01
aECOW24 AEBCSS
0-14-89 04-20-09
S92C40397 #92C02570
KETSTONE RMAL
Seund 2
1 .- N3
.- 3.8 )
I 132 ) 143 )
41800 34300
(TN ] 1690
22600 12600
2190 1040
I 7.3 ) .-
1938 | 1000 |
P .-
42200 3040 )
) s 2

- -
i
v

-
]
-

}

-

-
~

40100
7710



-NOv- 89
08-Nov-8 (Page & ol o)

INORCANICS - GROUNDWATER

sasple Location. ww215-01
11k Sasple Nusber . [ 111€ ¥)
Oale Sampled” 04-20-8%

CRL Number. 897C0257)
tabosatery. RMAL

INORGANIC CHEMICALS {ug/l)

ALURINUS -~
ANT 1 MONY --
ARSENIC --
SARILS 201
SERVLL iU --
cADRILS --
CALCHm 80300
CHROMIUB --
COBALT 43
(< 1] . --
non 160
LEAD .-
CYANIDE T--
MAGNES | m 39400
MANGANES € 3220
AERCURY .-
NEOUEL 13 4
POTASS UM 1990
SELENILM --
SILVER --
SaDIUm 6400
TALLIUM .-
VANAD I UM --
ZINC 1010

8 » 8lana conlamination

) + Estismted value.

R = Unuseabic data.

.- s « contract required
detection (imit.

File. W-awiND WK1




24-0Ct-09

SPECIAL ANALYTICAL SERVICES -
GROUNDWA TER

SANPLE LOCATION. ON-a8)-01 ON- 498 1-02 ON-4F801-0) ON-awFR01-02
SANPLE NLMSER.  4558E-20 4688¢- 13 4558¢6- 13 4668E-29
DATE SANPLEID.  04/19/0% 06713708 04718789 06/ 14789
CAL NUMBER: #91C02817 S9ICA 1314 92C0200 1 492C4 1009
LABORATORY: /AL Allled RMAL Allied
Round 2 Round 2
SAS ANALYSES (mg/i)
TOTAL PHOSPHORLS 0.24 .-
SWLFIOE (FILTRATES) .- .-
SULFIDE (FILTERS) .- .-
o 52 ..
ToC .7 .
88 13 .-
TS 190 .-
NO2 + NDY .- --
N on .-
aaaRiIDe I --
SLFATE 30 3 .-
TOTAL ALKALINITY .- --
OIL AND CREASE .- 03 <04
NOTRS:

8 = Blank contamination
} = tstimated value.
-- & ¢« gatection limit

File. SAS s w1

ON-M18-01
4558¢E-24
04719789

892C02524
Rl

132 8
0o
o 3o

ON- i ia-02
4663€-24
06714789

897C4152)
Allled
Round 2

QON-41S-0) ON-aW1S-02 ON-#82-01
4338¢-2) 4608L-2) 4356E- 19
04/19/89 06714789 04/19/8%

$92C02520 891C41522 89202510
REAL Albled RMAL
xound 2
[} 0.03
) 3.6
32 [N )
0 43
191 W
[ 31 mn
o 7
3.4 5.
122 --
140 pil
.- <04 e

ON-MW82-02
4668E- 16
06/13/89

292C4 1515
Allied
Round 2

ON-art8u2-01
4550L-25
04719789

892C02R0)
RMAL

1Page 1 o1 b)

ON-mw1802-02
4068¢E-27
06/14/09

882C4 1810
Aliled
Round 2



24-0Ct-29

SPECIAL ANALYTICAL SERVICES -
CROUNDWA TER

SABPLE LOCATION:
SAMPLE NNBER:
DATE SAMPLED:

CRL MUMBER.
LAGORATORY .

ON- 8020-014 ON- M020-02 ON- a0 2m-0 )

4558L-10 4668E-03 4558¢L-09

04717789 06713/09 04718789

l’lCﬂ?S?O 892C4 1504 892C€02508

RBaL Allled /AL
found 2

ON- a0 28-02
4008E-02
00/ 12/89

492C4150)
Allied
found 2

ON- Ww025-01
4338L-07
04717/8%

$92C02507
Raat

ON- Ww025-02
4668E-01
06712789

892C4 1502
Ablted
found 2

ON- FRA025-01
4358€-08
04717789

#92C02007
RMaL

ON-M83-01
4558L- 18
04/19/8%

892C02515%

RaAL

ON-WR3-03
4668E-18
06714789

492C41516
Alliled
found 2

ON-M8F803-01
4558¢€-29
G4/20/8%

$92C02R04
Raal

ON-2030-01
4538€-03
C4/18/0%

892C02505
RaalL

{Paye 2 ol b)

ON- w0 3D- 02
4068E- 1)
b/ 11789

892C41510
Altied
foung 2

TOTAL PHOSPHORUS
SWLFIDE (FILTRATES)
SWLFIDE (FILTERS)
can

Toc

1541

o8

NO2 - NO)

L]

QaoRiDE

SULFATE

TOTAL ALKALINITY
[ ]

OlL AND QREASE

8 o Blank contamination
) e Estimted value.
-+ s ¢« getection limit

File: Sas_mw w1t

0 017 003
S8 24
.- 3
- S0
143 34
. 0 33
77
316

« 04

e
269
443

32
54 )

b2
100

219
423

757
33 2

52%
[L I I

0 )
s




24-0ct-8¢

SPECIAL ANALYTICAL SERVICES -
GROUNDISA TER

(Page 3 ol »)

ON-a45-02
4608L-04
08/13/89

992C4 1509
Allied
found 2

ON- 298 4D-0 1
4358E-04
04710709

$92C02504
RMAL

ON- 200 4D-02
4608¢-07
06/13/769

8%1Cs 1507
Allied
Aound 2

ON-284S-0 )
4358¢-0)
04718789

#92C0250)

ON-845-02
4608L- 12
b/ 13789

a92c4 IS
Alllece
Round 2

ON-m055-01
4338¢-00
04/1878%

892002506

SANPLE LOCATION. ON-M8038-0) ON- A0 8- 82 ON-MN03S-04 ON- 8035 -02 ON- FRMN0)S - 02 ON-M4S5-01
SANPLE NMER: 4338¢-02 45088~ 0 4558E-01 4668E-08 4668E-09 4538E- 1)
OATE SANPLED: 04717708 %/ 1N 04/17/09 06/13/89 06/13/89 04717789
CRL MUNSER:  892C02383 S02C4 1500 892C02301 492C41508 897C41D08 892C02510
LABORATORY: [TVYY Allled [T71R Allied Allled RBAL
found 2 found 2 Round 2
SAS ANMALYSES (mp/i)
TOVAL PHOSPHORUS .05 0.0 8 0.19
SLFIDE (FILTRATES) .. -- .-
SULFIDE (FILTERS) .- .- ..
con 2.7 3.3 %%
Toc 48 124 2.8
158 (I ) (¥ 274
o8 263 32 331
03 ¢ NOY .o e -
NO [N} 12 .2
OLoRIDE "ne "ne [3
uLFaTE .- -- --
TOTAL ALKALINITY 244 244 300
ad - IO ] 44 )
OIL AND GREASE 0.43 ) [} '

MDYRS:
8 o slamk contamination.
) o Estimmted wiue.
== = ¢ gatection liait

Flie: Sas_mw w1

2.3
n

%.4
27
21
9.4

498

42 )



24-0Ct-89

SPECIAL ANALYTICAL SERVICES -
ROUNDWA TER

SANPLE LOCATION: ON-m035-02 ON-MN04a-0 §

SAMPLE NUBBER . 4068€- 30 4338¢€- 12

DAVE SAMPLED: 00714789 04717/0%

CRL NUMBER: 89ZC41826 282311

LABORATORY : Allied amaL
Round 2

ON- e0ba-01

4668¢-21

06/14/89
#97C41520
Allied
Round 2

ON-a78-01 ON-s78-02 ON- FRMNT&-01
4338¢- 14 46681 -05 43586-15%
04718709 06/713/89 04/18/09

#92€02512 492C4 1506
RMAL Allied Rl
Round 2

ON- FRANT M- 02 ON- M08D- 01 ON- We08D- 02 ON- MSOSA-0 )
4868E-08 4538¢€-2¢ 4660€-22 4550¢-22
06/13/69 04719789 06/14/89 04/19/0%

89241006 492€02522 892C4 1821 092C02519
Allled RaAL Allled RMAL
found 2 found 2

ON- w0BM-02
4668¢- 19
06713789

892C41518
Allled
Round 2

{Page 4 ol o)

ON- 2085-0 4
a3%8t- 1
04719709

8%2C035 18
Rl

TOTAL PHOSPHORLS --
SULFIDE (FILTRATES) .-
SWULFIDE (FiLTERS) .-

[ ] L)
voc 26
53 .-
o8 204
NO2 +» MDD .-
[ ] 017
ososI0¢ -
SWLPATE --
TOTAL ALKALINITY i
[ ]+ ] 2
OIL AND QREASE 2

NOTES

8 = Blank contamination.
) o Estimated value.
-- = ¢ detection limit

File: SAS_ww w1t

o.0nde ..
¢ N
s s
- o
e w

b 24

59 5 -

0% 8 270

- 267

-- 0.1y

40 .-

139 m

<0 s .- t 04 --

9 3
pT I )




24-0ct- 89

SPECIAL ANALYTICAL SERVICES -

GROUNDWA TER

(Page 5 of »)

ON- MY 104-02
4660£-26
06714709

392C41524
Alliled
Round 2

ON-a -0
4358¢-30
04720709

892C0252%
RmAL

ON- a1 18-02

ON- FRNS Y VR-0 )
4938¢-31
84/20/89

#92C0202%
RuAL

4688E-D1
06714789
892C41527
Aliled
Round 2

ON-M8125-0)
4338¢- 16
04718789

892€0251)
AMAL

QN-M9125-02
4008E-1)
08713789

891C41812
Ablted
Round 2

ON-EW135-01
4558¢E- 07
84718709

#92C025 14
RAAL

SANPLE LOCATION: ON-ENDSS-02 ON-ENOGA-81 ON- 2v0%4-02
SANPLE NUBER:  4688L- VY 43808-20 4668E-28
DaATE SARPLED. 06/13/70% 4/20/0% 08714700
CRL NUBBER: #92C4130) 091002334 892041523
LABORATORY: Alliled [T 1 Allled
Round 2 Round 2
SAS AMALYSES (mg/1)
TOTAL MrDSPrRus 0.084 B
HAFIOC (FILTRATES) .-
SWLFIDE (FILTERS) .-
‘Cap s )
TocC --
33 .-
TOR
N2 ¢+ NO)
“ -
CULORIDE -
SAMLFATE -
TOVAL ALKALINITY 174
w -e
OIL AND CREASE o4 318 «0.4
MOVES:
8 o Blamk contamination
) s tstimied value.
= & ¢ @tection {imit
flle. Sas_mw.wx)

QN- FRAWOSA - 02 ON-M 108-01
4668L-29 4538¢-27
06714789 04720789

892C41023 292C0253)

Allied ’MAL

Round 2

00338

0 e

L)

397

(LI ]

347
104 $1 8



24-0Ct-89

SPECIAL AMALYTICAL SERVICES: -
CROUNDWA TER

SANPLE LOCATION.
SANPLE NUmMBER
DATE SASPLED:
CRL NumBER :
LABORATORY:

TOTAL PHOSPHORUS
SULFIDE (FILTRATES)
SWFIDE (FILTERS)
cad

[

58

o8

Q¢ NDD

N

[« X 1T 3

SULFATE

TOTAL ALKALINITY
[

OIL AND GREASE

NOTES .
8 = Blank contamination
I o Estimmted value.
-- a ¢ detection limit

Flie: SAS_ww w3

ON-8135-02 ON- N 145-01)
68E- 14 4330€-32
0h/13/8% 04/20/8%
89ZCAIS1)Y 892C€02826
Allled RMAL
found 2

0.19

LL3 B ]
49
%0

2% 8

0838
o 26
13
186

t 0.4 168

ON-M145-02
4668¢-20
06714789

a92C4 1519
Allled
Round 2

(Page 6 vl o)




(24-0c1-89

VOLATILE ORCANIC COMPOUNDS -
SOILS

Sampie tLocation. 5801
sample nmber . (L)
Dale Sampied: 03-15-89
CAL wmber:  S3ICOMOY
Laboratory: ceimic

GBO1-11)-117 ON- FBBO2 ON-(BO2a- 14 ON-CBO2M- 55 ON-(BO02M-73 ON- CBObM- 20 ON- (B0bLM- 30 1r03-01 LLOZ R
£8P05 [ 41 taP 11 (1 J}) (11 0] [{ J}] tar1e taps2 LaP4)
03-15-89 3/20/4% 3720789 3/20/89 3720789 3720709 3720789 3720789 04-17-89 04-17-89
$92C01308 8320012014 892C0 1501 $92C0100 $892C€01502 49201503 S92C0 1504 $92C0150% 3101513 ILCOUST
(<4114 - wei L_]] i i L1 i 5-CUBED S-(UBED

fage 1 ot 3

PIB04-01
(1121
04-19-89
39200200
S-GABED

VINL G ORIDE .-
Ge.0ROETHANE .-
AETHVLENE OLORI1DE L
ACETONE “e
CARBON DISWULFIDE --
1. 1-DICHa OROE THENE --
1. 1-01CH OROE THANE .-
1, 2-01CHL OROE THENE (TOTAL) .-
Ce.0R0FORA ..
1. 2-DICR. OROE Tvng .-
2- BUTANONE ..
1.3, - TRICRLOROL FrANE .-
CARBON TETRACGR ORIDE --
VINVL ACETATE .-
OR0WAD1 Cri. CROME Trant ..
1. 2-D1CI8 OROPROPANE .-
CiS- 1. 3-DI1C OROPROP ENE ..
TR IO OROE Trit vt ..
O1820MOCHE. ORGME THANE ..
1. 0. 2- TRICAOROE THANE ..
SENZENE --
TRANS- 1. 3-DICHL OROPROP ENE --
SROMOFORA .-
4-2ETHL - 2-PENTANONE --
2- 10 XANONE .-
TETRACHLOROE Tret e .-
1. 1.2.2- TRTRAQR OROE TraNE .-
ToLuENE --
R GROB ENZENE --
tNMLAENZIENE --
STYRENE ..
TOTAL i ENES ..

8 + Blamk contamsination
) o tslimited value
a1 detection Lisid

Lase 08/10/89

e s iPvi wm b

158 .- N 1 .- 10 [} 3} (X} -
FLN ] L] 1] 9 e nwe e 26 8 se [T --
.- .- -- -- -- .- .- -- s 8 --
.- -- .. .. -- - .- -- X 158
-- 4 .. -- -- 7 7 7 -- --
L3N ] .- S [} L 3N 3 49 - 79 20
.. -- . -- . - -- .- .- ?
. .- 3 -- -- L} .- -- 1000 § 110 8




(24-0cCL-89

VOLATILE ORGANIC COWOUNDS -

PO%-01
11121

Qd- 10-09
$92C02529
S-CuBtD

P10-03
tar47
04-18-89
#92C02530
S-CustD

wii-01
€8es0
04-19-09
892C02%52)
§-CuBto

FRIFAIL-01
tBP31
04-19-89
892(0202)

5-CUBLD

TPId-01
t8P32
04-19-89
892102524
S-CUBED

03-15-89
$92C01501
(437 114

0 20- 58
tare
03-15-89
89201502
(44T 119

tspPo2
03-15-89

892C01503

ctimic

a0 20- 108
terold
03-15-89
492C01504
CtimiC

IRWw0 20 108
tdPoe
03-15-89
$3£¢0 1004
CtimiC

aye 2 ol 34

MWO IS 18-22
(114t}
03-1b- 89
892¢01508
g

ceseevceqpocanacmaan F L LT Ty, P T T T I e R L I I T T

SOILS
sasple tocation 1P07-01 1P08-01
sasple Number . tBras LBP4S
Date Sampled.  04-18-89 04-18-49
CRL Number. 892C02527 $92C02528
Laboratoly 3-CUatd S-Q8td
ORCANIC COWPOUNDS (ug/kg)
VOLATILE
O OROBE THANE .- .-
BRONOME THANE .- .-
VINYL CHLORIDE -- -
G 0ROt TIANE - --
SETHVLENE CHRLORIDE 48 48
ACETONE 54 § a1 )
CARBON DISAAFIOE 3 s
1, (-01CHa GROE THk Nt .- -
1. 1-D1 TR OROE THANE -- .-
1.2-DICA. OROE THENE  ( TOTAL) -- .-
O OROFORS .- -
1. 2-DICHLOROE ANt .- --
2- BUTANDNE 218 as
1.0, 1-TRICHLOROE THANE .- --
CARSON TETRACHLORIDE .- .-
VINYL ACETATE - .-
SRONGDI O OROME THANE .- .-
1. 3-D1OA OROPROPANE .. ..
€15-1.3-DICHLOROPRAOPENE - ..
TRICH. OROE THENE - -
DISAGMOCH ORQME THANE -- -
1. 1.2- TRICR OROE YTHANE .- --
BENZENE .- --
TRANS - 1. 3-DICHLOROPRQP ENE -- .-
SAQNOFOR A -- .-
4-RETHYL - 2-PENTANONE -- -
2- HEXANONE -- -
TETRACHL OROE THENE - --
.1.2,2- TETRACHLOROE THANE -- .-
TOL LENE 1 Y o7
COR OROBENZENE .- .-
LtIVLBENZENE .- b1
STYRENE .. .-
TOTAL XVLENES 540 8 600 &

& » 8lank contamination
] s Estimatled value
- a « deleciion iimit

Gate 08/16/89

flle S HPVOC WK




(24-0ct-89 Payge 3 ot 3)

VOLATILE ORGANIC CONPOUNDS -
Sons

Sample Location: a0 Im-78-80 M0 14-5)-5%

Sampie Number: tePOS E8PO9
Oate Saspled: @3- 18-89 0)- 16-89
CRL Number : 892C0 1508 892C01807
Laboratory: (44T 114 [ {] 114

QRGANIC COWPOLNDS (ug/hg)

VOLATILE
CLORONE Trang -- -
SROmMORE Trane .- -
VINVL QHLORI1DE . ..
Ol GROE THANE .- .-
AETHLENE QU.ORIDE 128 “e
ACETONE D 08
CARBON OISWRLFIOE . .-
1. 1-D1 QR GROE THENE .. --
1. 1-DLCHR. QROE THANE .- .
1.2-01CHR QROE THENE (TOTAL) .- .
G OROFORS -- .-
+.3-0108 OROE TrnNe -- .-
2-ouTanong 2 --
1.0, 0- TRICHL OROE THANE .- ..
CARBON TETRACHLORIDE - .-
VINYL ACETATE .- -
SAONAD! Cra. aROnE THanE .- .-
1. 1-01 OR ROPRAPANE .- .-
Ci5- 1, 3-01O OROPROP ENE -- ae
TRICQA OROE THENE .- .
DIBRGNOCHE ORONE FHANE .- -- .
4. 4.3 MIQLOROE THant -- .-
SEnzene .- .-
TRAMS- 1. 3-DICHLOROPROP ENE .- .-
SACROF GRa .- .-
4-8LTHVL - 2- PENTANONE .. -
2- HEXANONE -- ..
TETAACHLOROE THENE .- .
§.0.2.2- TETRACHLQROE THANE .- .-
TOLUENE .. .
QO OROBENZ ENE . .-
ETHLBENZENE .- -
STYRENE .- ..
TOTAL XViENES -- -
NOTES

8« Blank contamination
) » Estimdted value
s « geleciion Vimiy

Date 08/18/89

tile 3 IPvOC WKL



24-0C1-29

SEMI-VOLATILES - SOILS

PPaye

Sample Location.
Sample Nusber -
Date sampled:
CRL Number .
Laboratory:

QRGANIC CONPOUNDS (ug/kg)

$9ZCOIROY
CEtmIC

ON-CBOIM- 14
EBP 1Y
3720789
892¢Ca1501
wi

ON- ERUBO M- 14 UN- B0 2M- 55 ON-(BO24-75
sP12 ({14 F] tapie

3/20/89 3720789 3720709
492C01001 4892001502 892€0150)

L] wl wil

ON- GBOGM- 20 ON- (BOGA- 80 ON-FBCBO2 W@Bo-113-1417 1P03-01 [LOT R R rtuue-ot
tapis [1 13T £8P0 EBPOS EBP42 3125} fB8res
3720789 3720789 3/20/89 03-15-89 04-17-89 04-17-89 Ga- 19 B9
89201504 892C01505 892C0 IR0 892C0150% 892(02525 892002520 BYL VK0
i we i Ceimic 5-Cto S- (LD S-anw

SEMIVOLATILE

PriENOL - -- - -
81S(2-CHa OROE THYL ) € THER -- -- -- .- -
2- O OROPHENOL .- .- . - .
1.3-DICHL OROBENZ ENE .. .- .- . .
1. 4-DICHL OROBENZ ENE .- .- -- .- ..
SENZVL ALCOHOL .- .- . .- -
1.2-DICE OROBENZENE .- -

2-ME THYLAHENOL .- - .- .

813(2-CHLORCI SQPROPYL ) E THER - - -- - -
4~ AETHYL PHENOL -- -- .- - -
N-NI TROSO-D1 - N - PROPL YARI NE .- .- .- -- -
HEXACHL OROE THANE .- .- -- - --
N) TRORENZ ENE .- .. -- -- -
1 SQPHORONE -- - .. - .-
2- NI TROPHENOL -- - .. .- .-
2. 4-DIAETHL PHENDL .- -- .- - -
SENZOLC ACID .- .- .- .- -
815(2-CGHOROE THOXY ) ik THANE -- - -- - .
2. 4-01 CHLOROPHENOL -- -- .- - -
1.2.4-TRICR OROBENZ ENE -- -- -- .- -
NAPHTHAL ENE -- -- -- - -
4-COLOROANIL I NE -- -- -- -- .-
NEXACIS. OROBUTAD! Ene .- .- -- -- --
4-CHLORO- 3- 88 THYL PHENDL .- .- .- - .-
2-AETHYLNAPHTIAL INE .. .- .- -- --
HEXACHE OROCYCL OPENTADS ENE .- .- .- .- -
2.4.6-TRICR OROPHENDL .. .. -- .- .-
2.4.3-TRICA OROPHENDL .- .. -- - .-
2- CLORGNAPHTHAL ENE - .- .- - -
2- NI TROANSL INE .- .- .- .. --
OIRETHV. PHTYALATE -- .- .. .- -
ACENAPHTHYL ENE .- -- -- .. ..
2.6-DINI TROTOL UENE -- .- .- .- --
3- NI TROANIL I -- - .. - .
ACENAPHTHENE -- -- -- -- -
2. 4-0iNi TRGPHENOL -- -- - -- -
4-NI TROPHENDL .- .- -- -- -
DIBSENZOFLRAN . -- - -- -
2. 4-DINi TROTOL UENE .. - .- - -
DIETHVL PHTWMALATE .. - .- .- -
4-CHLOROPHENYL PHENVL ETHER -- .- .- .- ..
FLUOR ENE .- - -- . -
4-NITROANIL |NE .- .- - .- .-
4.6-DiNI TRO- 2- mf THYLPHENOL -- .- -- - .-
N~ NI TROSAD ) PHENYL Am I NE .- -- .- -- ..
4-BROMOPHENYL PHENYL ETHER .- -- -- - --
HEXACHL OROBENZ ENE .- -- -- .- -
PENTACHL OROPHENOL .. - -- -- .-
PHENANTIR ENE - .- .- -- .-
ANTHRACENE .- - - - -
DI -N-BUTYL PHTHALATE .- 30 2 ) -- 29
FLUORANTHENE .- .- -- - -
PYRENE -- .- -- .. ..
SUTYL BENZVL PHTHALATE .- -- -- -- -
3.3-DICHLORORENZ 1 DY NE .- .. -- -- -
BENZO{A)IANTHRACENE .- .- .- .- .-
815(2- ETHVIHEXYL )PHTHALATE .- [ 2] [T ) 7 8 40
D1 -N-OCTIVL PHTHALATE .- -- -- .- R
SENZO(B ) FLUORANTHENES -- -- - -- -
SENZO(K ) FLUDRANTHENES .- -- -- -- -
BENZO(A )PYRENE .. - .- - .-
INDEND(1.2.3-CO)PYRENE - - .- .- -
DIBENZ (A H)IANTHRACENE -- .- -- -- -
SENZO(COHI )PERYL ENE .- . - .

s Blank contamination
) o« Estimated value

« UNuseable data

* < detection iimit

tile S-IPBNA W)

.- .- -- -- .- s10

.- -- - - .- 490 ) .-
- 3 ) - - - - --
.- .- -- 70 § -- .- -
s 8 54 8 20 170 ) 9% ) 130 ) .

ol

3




24-0ct-09

SEM- VGA"[(S - SOILS

(Page 2 0ol 3

Sasple uu:ulon: P07-01
sampie Nuaber : [{T27]
Date sSampled: Q4-18-89
CRL Number . 892C02527
Laboratoly: S-C\BED

TPros-01

[{ L]
04-18-89
892C03528
5-C8ED

TP10-01
({1 L2}
04-18-89
49202530
s-custo

wn-o
t8P30
04-19-89
892C0252)
5-CuseED

RIPII-0)
[1141)
04-19-39
492€0202)
S-CLBED

48201004
CEimicC

!IP07

892C0 1506
CtimiC

SERIVOLATILE
PHENOL -
81342-C40R0E VL ) ETHER -
2- CHLOROPHENDL
1. 3-DICHLOROBENZENE -
1. 4-01CLOROBENZ ENE -
AENIVL ALCOMOL -
1. 2-DICHLOROB ENZ ENE -
2-METIVLAMENOL .
$15(2- L OROI SOPRAPVE } ETHER -
4- 0 THYLPHENDL -
N-NITROBO- D4 - 8- PROPL YARI NE -
HENACHL. OROE THANE -
NI TRODENE Bt -
130PHORCNE -
2- .

4-CHLORO- 3-54 TrivL PrENDL --
2-AETHVLNAPHTHAL ENE --
ummotmwl (L3 ..

W MHEVL PHIMALATE .-

3. 3-DICALCROBENZ 101 ME .-

BENZO(A JANTHRACENE .
VS ENE

as

B15(2- ETHMLHEXVL JPHTHALATE 150
DI -N-0CTVL. PHTMALATE .-
BENO(B ) PLUCRANTHENE S .-
BENZO(K D FLUORANTHENE S --
BENZO(A )PVRENE --
INDEND( 1.2. )-CD)PYRENE --
OIBUNZ (A HIANTYRACEME --
SENIO( G JPEaLENE -

1400

T00

b3

Vv e

« Blank contamination
« Ettimted value

A » Unuseable data

-+ s ¢« getection limit

tiile S-TPENA WKt



24-0C1-89

SEMI-VOLATILES - SOILS

sampie Location.
Sample Number .
Date 5ampled.
CaL Number :
Laboratory .

PHENDL
B1S(2- O OROE THYL D E THER

2- G4 OROPHENDL

1.)-DiCA OROBENZENE
1.4-D1CHLOROR ENZ ENE
BENZYL ALCOHDL

1.2-00CH OROBENZENE

2- METHYLPHENOL
BI1S{2-QL0ROISOPROPYL ) E THER
4+ BETHYLPHENOL

N- NI TROSO-D1 -n-PROPL YA NE
HEXACHL OROE THANE

NI TROBENZENE

1 SOPHOR ONE

2-Ni TROPHENOL

2. 4-DI18ETrHVL PHENDL
SENZOIC AC)D

$15(2- O OROE THOXY JME THANE
2.4-DICHLOROPHENDL
1.2.4-TRIQQLOROBENZENE
MAPHTHAL ENE
4-CHLOROAN{L § NE

HEXACHL OROBUTAD ENE
4-CHLORO- 3-f THVL PHENOL

2- 8 THVLMAPHTIL ENE
HEXACHL OROCYCL OPENTADE ENE
2.4 O,

2.

2- G L OROMAPHTHAL Enk

2-Ni TROANSL 1 €

DIMITIVL PHTIALATE
ACEMPHIMAL ENE

2.6-DINI TROTOL UENE
3-NITROANI L iNE
ACEMPHTHENE

2. 4-DINI TROPrENDL

4-NI TROPHENDL
DIBENZIOFLR AN

3. 4-DINI TROTOL UENE
DIETHYL PHTIMLATE

4-Cri. OROPHENVL PHENYL ETHER
FLUORENE

4-M) TROANIL I NE
4.6-0INI TRO- 2- 8E THVLPHENDL
N- N TROSOD PHENYL AR NE
4-BRONOPHENYL PHENYL ETHER
HEXACHL OROS ENZ ENE

PENTACHL OROPHENOL
PHENANTHE €Nt

ANTHRACENR

O1-N-BUTWVL PHTIMALATE
FLUORANTHENE

PYRENE

SUTVL BENZVL PHTHALATE
3.3-DICHL OROSENZ 1 DINE
BENZO(A JANTIHRACENE
CHRYSENE

B1S(2- ETHVLHEXVL )PHTHALATE
D1-N-OCTYL PHIMALATE
SENZO(B) FLUDRANTHENES
BENZO(K ) FLUORANTHENE S
BENZOA P YRENE
INDEND( V.2, 3-CD)PVRENE
DIBENZIA . HIANTHRACENE
SENIO(OHI )PERYL ENE

NOTES '
8 o 8lam contamination
1 » Estimaled vatue
A unuseable data
-- = ¢ detection limit

tile S IPBNA WK I

MO 1M-3)3-5

5

({101 ]

0)-16-89

#92¢01507

(4 47

C

trage 3 ol

3)




24-0ct-89

PESTICIDE/PCBS - SOILS

(Page 1 of 3)

Sample Location: FBSB01
Sample Number: EBPOS
Date Sampled: 03-15-89
CRL Mumber: 892C01R01
Laboratory: CEINIC

GB801-113-117
EBPOS
03-15-89
892C01505
CEINMIC

ON-GBOZ2M- 14
EsP1
3/20/89
892c01501

ON-FRGBO2M- 14
EBP12
3/20/89
892¢01001

Wi

ON-GBO2M-55
EBP13
3/20/89
8892C01502
WRI

EBP14
3/20/89
892C01503
Wi

3720789
89201504
WRi

EBP16
3/20/89
89201505
W1

3/20/89
892C01RO01
Rl

.....................................................................................................................................................................

ALPNA-BWC --
BETA-BMC .-
DELTA-BNC --
GAMMA-BHC (L INDANE) --
WEPTACHLOR --
ALDRIN --
NEPTACHLOR EPOXIDE .-
ENDOSULFAN | .-
DIELORIN --
4,4-DOE --
ENDRIN --
ENDOSULFAN 11 .-
4,4-000 --
ENDRIN ALDENYDE --
ENDOSULFAN SULFATE .-
4,4-007 .-
WETHOKYCULOR .-
ENDRIN KETONE .-
CHLORDANE .-
TOXAPHENE .-
AROCLOR-1016 .-
AROCLOR- 1221 .-
AROCLOR- 1232 .-
AROCLOR- 1242 -
AROCLOR- 1248 --
AROCLOR- 1254 .-
AROCLOR- 1260 --
NOTES:

8 = Blank contamination.
4 = Estimated value.
-- = < detection limit.

File: $-PLPCB.WK1



24-0ct-89

PESTICIDE/PCBS - SOILS

(Page 2 of 3)

Sample Location:
Sample Number:
Date Sampled:
CRL Number:
Laboratory:

TP03-01
EBP42
04-17-89
89202525
S-CUBED

1P04-01
EBP43
04-17-89
89202526
$-CUBED

TPFBO4-01
£EBP48
04-19-89
892C02R03
S-CUBED

TP07-01
EBP44
04-18-89
89zco2s27
S-CUBED

04-18-89

$-CUBED

EBP46
04-18-89
892C02829
$-CUBED

TP10-01
EBP4T7
04-18-89
892€02s30
$-CUBED

P11-01
EBP50
04-19-89
892€02s23
$-CUBED

FRTP11-01
EBP51
04-19-89
892C02023
S-CUBED

P13-01
EBP52
04-19-89
892c02s24
$-CUBED

................................................................................................................................................................

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (L INDANE)
HEPTACHLOR

ALDRIN

NEPTACHLOR EPOXIDE
ENDOSULFAN |
DIELDRIN

4,4-DOE

ENORIN

ENDOSULFAN 11
4,4-000

ENORIN ALDEMYDE
ENOOSULFAN SULFATE
4,4-001
METHOXYCMLOR
ENDRIN KETOME
CHLORDANE
TOXAPHENE

AROCLOR- 1016
AROCLOR- 1221
AROCLOR - 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR - 1254
AROCLOR - 1260

190 8

File: S-P&PCB.WK1

8 = Blank contamination.
J = Estimated value.
-- = < detection limit.




24-0ct-89

PESTICIDE/PCBS - SOILS

Sample Location:
Sample Number:
Date Sampled:
CAL Number:
Laboratory:

ORGANIC COMPOUNDS (ug/kg)

GANMA-BIC (LINDANE)
MEPTACHLOR

ALORIN

NEPTACHLOR EPOXIDE
ENDOSULFAN 1
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN 11
4,4-00D

EMDRIN ALDENYDE
ENDOSULFAN SULFATE
4,4-007
METNONYCHLOR
CNDRIN KETOMNE
CNLORDANE
TOMAPUHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR - 1260

NOTES:
8 = Blank contamination.
J = Estimated value.
-- = < detection limit.

File: S$-PLPCB.AK1

03-15-89
89201502
CEINIC

892C01503
CEIMIC

03-15-89
892C01504
CEINIC

€8P04
03-15-89
892C01004

M01S-18-22
€BPOT7
03-16-89
892C01s06
CEIMIC

MUO1M-78-80
E6PO8
03-16-89
892C01508
CEINIC

MO 1M-53-55
€EBPO9
03-16-89
892€01s507
CEINIC

(Page 3 of 3)



24-0ct-89

AllaiNam
ANT 1AONY
ARSENIC
SARIUR

[ 113,091V 3
CADm S UM
CALCIUm
CrRomIe
COBALT
CaPPER
180N

LEAD
CYANIDE
BAGNES LS
SANCANESE
afrORY
NIKEL
POTASS 1L
SELENILE
siLvis
SaDI1Le
THALL ILm
VANADILS
ZINC

file: S-

INORCANICS - S01LS

Sample Locatlion
11 Nuaber .

Date Sampled
CRL Numher :
Laboratory

Blank contasination
Estimated vaiue.
« contract required
detection limit

IND WK 1

1P0O)-01)
nEnCa2
04-17-29
492C02560

1P04-01
atdced
04-17-89
892C03541
RAAL

4 45
8180

TPfB04-01
MEBCaN
04-18-89
492C02R07
RaAl

P07-04
MEBC4as
04-18-39
842€02562
[ { 1}

5130

[ L]
47
0.35

3100
9.4
5.4
M7
2%
3.

2400
337

19.9

Po8-01
mtucas
04-18-29
392C0256)
[T Y}

0.
6930

-

1P09-01
AEBCAL
04-18-89
892C02564
RaaL

"7
4600
6.7

-

P10-01
MEBCAT
04-18-89
892C02565
Rl

P11-01
atacso
04-19-89
892C02566
Rt

4860
4.9

9l

- -

- -

FRIPI1-01
MEBCST
04-19-089
892C02066
[ 1Y)

3120

0.73
44 e

wi13-01
MAEBCI2
04-19-89
892C02567
RMAL

w0 20- 24
Mt8C00
03-15-29
892C01509
wl)son

wage 1 ol

- 0-58
atd(oy
0)-13-89
892Ca1510
wi)son

T040

3




24-0ct-2¢ (rage 2 of

INORGANICS - SOILS

Sample Location: sw020-75 W020- 108 FRANOID- 108 FBSBO I M40 1S- 18-22 78-80  WWOIM-5)-55 F8GB-02 GBO2M- 14 FROBO2M- 14 WBO2M- 55
TR Nuaber nEBCO2 af8co) MEBCO4 atacos MERCOS AESCO7 atscos NESCOY ALBC 10 [1{4]] ateC12 atec1d

Date Sampied. 0)-15-839 93-15-89 03-15-89 03-15-89 03-15-89 03-16-89 03-16-89 0)- 16-89 03-20-889 03-20-¢% 03-20-89 03-20-89
CRL Nmber: 8$92C01311 892N 1512 892C0 1012 892C0131) $92C01R02 892C01S W4 892C01S 16 892C01515 892C0 1802 892C0 1506 $92C0 1006 892C01507
Laboratory: wilison wiilson wilson wilson wiison wiison wiison wilson NANCO NANCO NANCO MNANCO

INORGANIC CMERICALS (mg/hg)

ALLBLINLS (3371 70 470 W .- 1260 ure 17e0 N7y 2400 § 490 § 2850 §
ANTIB0NY .- - - “- .- -- -- .- - -- .- .-
ARSENIC -- -- -- -- -- -- -- -- 0.4 ) 1.4 ) ' ]
BARIUM 6.2 .- 4.0 ) 15.7 .- 18.2 ) .- 20.3 } -- 5.4 ) 20 ) e )
SERVLLIUM .- .- - -- .- .- .- -- -- 0.40 ) 0 47 ) 0.46 )
CADBIA - - v . . - L] - .- - .- .-
caLCium B3I 40%0 3480 70 .- 1950 4700 1840 -- 3340 4120
atonius -- .3 4 4.7 -- 7.4 3 3.2 .- [ X} [
cosaL’? -- .- -- -- -- 2.8) 22 316 -- 3.6 § ) 39
coppeR s6) .6 3. -- - 74 39 - 2.5 I N -- --
IRON 3760 4680 4580 3360 43 6000 Y00 Si170 5.3 8 5870 | 7130 ) 0360 )
LEAD L} VS ) 2.5 ) 2% .- 4.7 t3 ) [T 3N W] 0.32 ) 2.4 16 [}
CYANIDE -- - .- - -- .- - .- .- -- -- .-
SAGNES ILB 1370 2120 1920 2300 -- 2240 2160 “» 1.1 ) 220 2080 | 2)80
SANCANES & v w7 "3 ” -- bl 140 104 -- 193 215 "
MRCRY -- .- .- -- .- .- .- -- 9.033% ) 0.072 ) 0 058 ) 0 06} )
L1 {{} 47 ) ® ) 4.7 ) -- -- .3 ) a0 .6 .. .- 44 )4
POTASS L .. .- - -- .- . .- -- . M7 ) -- --
SELENIUR -- t.2) -- .- -- .- -- -- .- .- -- .-
siLver -- - .- .- -- -- -- -- -- -- .- --
oD -~ hid .- .- .- hid .- .- .- 2 ) 22¢ 00 §
TaLLIUe .- - .- .- -- .. .- -- .- .- .- .-
VANADIR L 3] .oy 8.6 ) 8.3 ) -- *2 8 ) 12.4 .- 19 "we *e )
21 L ) 8.9 7 e .- 3.3 75 18 .9 ) 53.6 ) .1 9

8 « Blank contamination.

) o Estimated value.

- » ¢ cORtIact required
detection limit.

File: S-iIND. WY



24-0ct-a%

INORCANICS - 30185

sampie LoCalion. (BO2M-7% GAObA- 10 Moen- 80
IR MNusber . MEBC 14 atsc1s MEBC I

Date Sampled 03-20-89 0)-20-89 03-20-89
CRL Number: §92C01S08 892€01509 89ICO1S10
Laboratary . NANCO NANCO NANCO

INORGANIC CHEMICALS (mg/kg)

ALUNINGG 80 | 4260 ) 2200 }
ANT | MONY .- .- -
ARSENIC 11 072 L]
BARIUR .9 2i.3 6.3 §
SEAVLL IR 0.43 ) 0.72 ) 0.48 )
CAOM I UN 0.9 ) - --
CALCIum 23100 1940 6210
CrROmiUs w1 3.2 *
COBALT 47 ) 48) 4.3 )
COPPER 8.1} .- -
1a0N 9300 | 9300 | o470 |}
LEAD w7 1.2 1.4
CYANIDE -- .- .-
SAGNES ILa 12000 } 2630 ) 2410 |
MANGANESE 43 %) 193
alRCGRY 0.1% ) -~ .-
NICKEL 5.6 ) [ ] 18 )
POTASS 1L .- .- --
SELENILS .- - .-
SiivER -- -- --
SODiLm .- - .-
TraLl ius -- .- --
VANADI LR 13 2 03 13 ¢
N 303 s ) $6.3 )

8 = 8lank contamination

J o Estimated value

-+ ® ¢ contracl required
detection limit

Hile. S-1nD WY

tPage 3 ol

1




24-0ct-89 Page 1 of &

SPECIAL ANALYTICAL SERVICES -
SOILS

SAMPLE LOCATION: ON-TPO3-01 ON-TPO4-01 ON-TPFB04-01 ON-TPO7-01 ON-TP08-01 ON-TP09-01 ON-TP10-01 ON-TP11-01

SAMPLE NUMBER: 4501E-51 4501E-52 4501€E-60 4501€-53 4501E-54 4501E-55 4501€-56 4501E-57
DATE SAMPLED: 04/17/89 04/17/89 04/19/89 04/18/89 04718/89 04/18/89 04/18/89 04/19/89
CRL NUMBER: 892C02s14 892002815 892C02R03 892€02816 892C02817 892C02518 892c02519 892€02s20
LABORATORY : KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE

8 = Blank contamination.
J = Estimated vslue.

File: SAS_TOC.wK1




24-0ct-89 Page 2 of 4

SPECIAL ANALYTICAL SERVICES -
SOILS

SANPLE LOCATION: ON-FRTP11-01 ON-TP13-01 ON-MI02D - 24 ON-MI020-58 ON-MU02D-T75 0N -i020- 108 ON-FRMWO2D-108 ON-GBO1-113-

SAMPLE NUMBER: 4501E-58 4501€-59 4501E-01 4501E-02 4501E-03 4501E-04 4501€-05 4501€-06
DATE SAMPLED: 04/19/89 04/19/89 03/15/89 03/15/89 03/15/89 03/15/89 03/15/89 03/15/89
CRL MUMBER: 892C02020 892c02s521 892c01s01 89201502 892c01503 892C01504 89201004 892C01S05
LABORATORY : KEYSTONE KEYSTONE KEYSTONE KEYSTOME KEYSTONE KEYSTONE KEYSTONE KEYSTONE

..........................................................................................................................................................

..........................................................................................................................................................

8 = Blank contamination.
J s Estimated velue.

File: SAS_TOC.WK1



24-0ct-89 Page 3 of 4

SPECIAL ANALYTICAL SERVICES -
SOILS

SAMPLE LOCATION: 117  ON-FBSBO1 ON-MWO1S-18-22 ON-MWOTIM-53-55 ON-MWO1IM-78-80 ON-GBO2M-14 ON-FRGBOZ2M-14  ON-GBO2M-55

SAMPLE NUMBER: 4501€-07 4501€-08 4501€E-09 4501E-10 4501E-11 4501E-12 4501E-13
DATE SAMPLED: 03715789 03/16/89 03716/89 03716/89 03/20/89 03/20/89 03/20/89
CRL NUMBER: 892C01R0Y 892C01506 892€01s07 892C01508 89201509 892C01009 892€01810
LABORATORY ; KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE

8 = Blank contamination.
J = Estimated value.

File: SAS_TOC.WK1




24-0ct-89

SPECIAL ANALYTICAL SERVICES -
SOILS

SAMPLE LOCATION:
SAMPLE WUMBER:
DATE SAMPLED:

CRL NUNBER:
LABORATORY :

................................................................................................

NOTES:
8 = Blank contamination.
J = Estimated value.

File: $SAS_TOC.WK1

0N-GBO2N-T5
4501E-14
03/20/89
892Co1s11
KEVSTONE

ON-F8GBO2
4501E-17
03/20/89

892c01r02
KEYSTOME

ON-GBOGN - 20
4501E-15
03/20/89

892C01812
KEYSTOME

ON-GBOGM- 80
4501E-16
03/20/89

892C01513
KEYSTONE

Page 4 of &



Page 1 of 1

SPECIAL ANALYTICAL SERVICES -
SOILS

...........................................................................................................................................................................

SAMPLE LOCATION: ON-TPB-01 ON-TPO3-01 ON-TPO4-01  ON-FBTPO4-01  ON-TPO7-01 ON-TP0B-01 ON-TPO9-01 ON-TP10-01 ON-TP11-01  ON-FRTP11-01

SAS SAMPLE NUMBER: 4558E55 4558€46 4558E47 4558E54 4558E48 4558E49 4558E50 4358E51 4558E52 4558E53
DATE SAMPLED: 04/19/89 04/17/89 04/17/89 04/19/89 04/18/89 04/18/89 04/18/89 04/18/89 04/19/89 04/19/89
CRL NUMBER:  892C40509 892C40501 892C40S02 89ZC40R08 892C40s03 892C40S04 892C40S05 892C40506 892C40s07 892C40007
LABORATORY : HAZEM HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN

SAS ANALYSES (X)
CMLOR I NE 0.03 <0.01 0.10 <0.01 0.13 0.07 0.02 <0.01 0.02 <0.01
SULFUR 0.4 0.03 0.03 0.02 0.03 0.02 0.06 0.403 0.04 0.03

File; SU-CL_TP.W1




24-0CL-89

tP TOXICITY - SOILS

sample Location.
SAS Sample number
Date Sampied:

CRL hNumbar :
Laboratory:

ARSENIC
[TYITT
CADM LD
GRosIU
LEAD
athCRY
SELENILM
siLver

y = Estimted Aalue.
-- & « contract fequired
detection limit.

file. EPTOX . wK)

TwP03-01
4338833
04-17-89
992002327
17c

P04-01
4358636
04-17-89
992082328
- 1149

iPFBO4-01
4358F 44
04-18-09
$97C02R06
)nc

wor-01)
4338837
04-18-89
892¢02529
JICc

1108-01
4538E38
04-18-89
$92C02530
11c

-

TP09-01
4358£)9
04-18-89
892C025)1
[AIY

65
3ys.0
e

P10-01
43%8tL40
04-18-89
992C025)2
ITc

wPi-01
4558E4)
04-19-89
492€0253)
e

FRIPII-01
4558¢42
04-19-89

891C02033
C

P13-03
4350€4)
04-19-09
892C02534
e

(Page 1 ot



24-0ct-09

VOLATILE ORGANIC COWPOLNDS -
SEDIMENT

Sample Location. ON-5D01-01

Sampic Nuabes . EsP78
Dite Sampied: 06-12-89
CAL Nusber : s9ZC40501
Laboratory: S-CLBED

ORCANIC CONPOUNDS (ug/kg)

VOLATILE

QL ORONE THANE ..
BRONORE TrHANE .-
VINL QL 0RI10E .-
O GROE VHANE .-
SETHVLENE OHL.ORIDE 11}
ACEYONE .-
CARBON DISILFIDE ..
4. 1-01CHL OROE THENE .-
1. 1-D1 L OROE THANE .-
1.2-DICA OROETHENE (TOTAL) .-
aacRorosa .-
9. 2-DICE OROE THANE .
2-BUTANDNE "
0. ¢, - TRIGU OROETHANE .-
CARBON TETRACHLORIDE -
VINL ACETATE --
SRONOD! CH ORQRE THANE --
1.2-DIOHL OROPROPANE .-
C1$-1.3-01CrA OROPROP ENE .-
TR 1 CHLOROE THENE --
O18RQNOCHL OROME THANE .-
1.5, 2- TRIGHLOROE THANE -
SENZENE .-
TRANS- §. 3-DICL GROPROP ENE hid
SRONOFORM .-
4-8ETYWL - 2- PENTANONE .-
2 -1 XANONE --
TETRAGH OROE THENE .-
§.1.2.2- TR TRACHLOROE THANE --
TOLUENE ]
CHL OROB ENZ ENE .-
ETHVLOENZENE .-
STVRENE --
TOTAL XYLENES .-

OUN-ERSDIL-01

torag
0b-11-89
892C40021
$-CuatD

(rage

8 « Blank contamination

) = Estimted value

-- = MO delected at
detection Himit

tile w-S0vOC W

1ot 2)




24-0CL-09

VOLATILE GRGANIC CONPOLNDS -
SEDIMENT

ON-5D12-01
({12 ]
06-12-89
a92C40822
$-QUatD

Sample Location:
Sample Number .
Oate sampled:
CRL Nusber .
Laboratory:

ORGAMIC CONPOUNDS (ug/ky)

VOLATILE

VINL OLORIDE

Q8OROE THANE

SEVHALINE CLORIDE
ACETONE

CARBOMN DISAAFIDE

1. 1-DICHLOROE THENE

1. 1-DICLOROE HANE

1. 2-DICHLGROE THENE (TOTAL)
CGLGROrOAS

1. 2-DIOA OROE TranE
2-UTANDNE

1.0, 1-TRICHLOROE THANE
CARSON TETRACHLGRIDE
ViNL ACETATE
SRORODI Of CRONE g

1. 2-DICHLOROPROPANE
C15- 1, 3-DIOALOROPROP ENE
TR IO OROE NiNE
D1680GNOCH. ORORE THAMNE
1.10.2-TRICAGROE THANE
s

TRANS- |, 3-DICLOROPROP ENE
SRONOFORA
4-BETHWL - 2-PENTANDNE
3-HEXANONE
TLIRACR OROE Thit
$.10.2.2- TETRAQE.OROE TMANE
ToLUeNE

G OROBENT ENE
thndbatne

STVRENE

TOTAL XYLENES

8 » 8lank contamination

§ s E3timated value

-- = NOU detected at
eeleciion limtt

tile * 3UVO( wR

ON-FRSD12-01
(4 1]
06-12-09
a82C40022
s-ased

ON-SD¥ER13-01
t8P92
06-12-39%
4972CA0R01
S-CUBED

(Page 2 of 2)



24-0ct-89 wrage 1 ol )

SEMI-VOLATILES - SEDIMENT

Sample Location: ON-SD01-0) ON-SD02-010 ON-SDO)Y-01 ON-35004-0Q) ON-5005-01 ON-5006-01 ON-SDO7-01 ON-SDO8-00 ON-5009-01 ON-5D10-01 ON-5DLI-0 ON- ERSD1Y-00
Samplie Nuaber tarrs E8P79 ({14 11] tsran [1.14 ¥ €8P8) €8P84 €8Pas (1.1 11 1.1 }) (11771 tBPe9
Oate Sampled 0b-12-89 06-12-89 06-12-89 0b-12-09 06-12-89 0s-12-89 06- 12-89 06-12-89 0b-12-89 Ob-12-89 ub-12 89 06-12-89
CRL Nuabder : 892C4050) 892C40502 892C40503 892C40504 882C40505 892C405D8 $92C40507 #92(40508 492C40509 892(40510 892040521 892C40021
Laboratory: $-CUBED S-CUBED S-CuB€D S-Qusto S-queip S-CLRED $-Custo S-CUBED S-Cuato S-CUBtD S-(uBtp $-Quetd

QRGANIC CONPOLINDS (U9/kg)

SERIVOLATILE

$1$(2-CHLOROE THVL ) € THER - -- - - .- - - .- - - .-
DI CHLOROBENZ ENE .- .- -- - -- - - .- .- - - .
1.4-DICHL OROBENZ ENE . - .- .- - - - .- .- . - .
SENZVL ALCOHOL - -- -- . .- - .- - .. .- -
1.2-DIGHLOROBENZ ENE -~ -- -- - .- .- .- . - -
813(2-CHLOROISGPROPVL ) E THER - -- -- -- - - - .. -- . .
N- N0 TROSO-DI - n- PROPLYARI NE .- - .- - .- .- .- - .. . _
HEXACH. OROE THANE .- .- -- - -- .- .- -- . .- .
NI TROBENZENE - - .- .- .- . . .- . .. .-
2-58 TROPHENOL - -- .- - . - .- - .. .-
2. 4-DIRETHVLPHENDL -- -- -- .- .- - .- -- . - .. .
BENZOIC ACID -~ -- -- .- .- - - )
B1S(2- G OROE THOXY )k THANE -- -- -- - . -- -- .- .- - _ i
4-DIGA -- -- - - .- -- - - -- -- - --
1.32.4- TRICHLOROBENZENE -- -- -- - - -- - .- - - .
4-CHLOROANI L 109 -- .- -- -- -- .- .- -- .- .. .- -
HEXACHL OROBUTAD) ENE - .- .- -- -- - .- .- -- - .- ..
4-CHLORD- 3~ THYL PHENOL .- .- - -- -- -- - -- -- .. .- .-
HEXACHL GROCYCLAPENTAD) ENE .- . -- -- .- - - .- .- .- - -
2.4.6- TRIORGROPHENOL .- .- -- .- -- - - -- - -- .- .-
2.4.5- THIGROROPHENDL .- .- -- -- .- -- -~ -- .- -- -- .
2-CHLORGMAPHTIYL ENE -- -- -- . .- -- .- .- . -- - .
3-00 TROANIL INE .- -- -- -- -- -- - -- .. - - -
DIAETHVL PHTHALATE -- .- -- .- - -- .- - .- _ .
ACENAPITIVL ENE -- -- -- .- - -- . .- .- - .- .
2.6-DINI TROTOLUENE -- -- -- . -- . .- .. -- .- ..
3N TROANIL INE -- -- .- - . -- . . - - .. -
ACENAPHTHENE .- -- - - - .- - .- .- -~ .-
2. 4-DINI TROPHENOL -- .- - .- -- - - -- - -- -
DIBENZOFLRAN -- .- .- .- .- .. - - .. .. =
2. 4-DINI TROTOL UENE .- - - .- .- - - .- . .- -
DIETHN PHTHALATE - -- .- .- .- .- - .- .- .. .- o
4-CHLOROPHENVL PHENYL ETHER -- .- -- .- . .. .- .- .. .- .- .
FLUDRENE -- .- -- .- -- .- .- .- .- N .
490 TROANIL INE -- .- .- -- .- .- - .- .- - - .
4.6-O1NI TRO- 2- 58 THYL PHENOL -- -- -- - .- .- .- .- .- - ) ..
-1 TROSODA PHENVL AR NE -- -- - . .- - . . .- - .. i
4-SAGEOPHENYL PHENY. ETHER -- -- - .- -~ - - .- .- .. .- ..
HEXACHL OROBENZ ENE -- -- .- .- .- . .. -- - - .- -
PENTACH GROPHENOL .- .- -- .- -- - - -- - .. - .
O1-N-BUTYL PHTHALATE - .- -- .- .- -- . .. - .. -
Pyt -- -- .- . .- .- .- .- .- - .. .
BUTYL BEMZYL PHTMALATE -- -- -- .- .- .. - - .- .. - -
3.3-DIOR OROBENZ | DINE - - .- .- .- .- - - . - - .
SENZOLA JANTHRACENE .- .- .- .- .- . . .- : .- - o
anyStNE -- - -- -- .- - .- .- - -
815(2- ETHVLHEXVL JPHTHALATE .- .- . - .- .. .. i
DI-N-OCTVL PHTHALATE .- . .- .. - .
BENZO(B ) FLUGRANTHENES -- .- .- .- . - - . .
SENZOK ) FLUORANTHENES .- .- - .- .- . .- .- - .
SENZO(A IPVRENE .- .- -- .- .- . - -
INDEND( 1. 2. 3-COIPYRENE . .- .- .- .- -
DISENZ(A. HIANTHRACENE . .- .- . . )
BENZO(GHI IPERYL ENE - - .- . i

NOTES: € = Estimated value
-- s NOL detected at
detection timit

kile w-SDBNA WK |




24-0ct-08 (#age 2 0l )

SES)-VOLATILES - SEDIMEN]

ON- FRSD12-01 ON-50F813-01
BP9 LaP92
0b-12-09 06-12-89%
392040022 392C40R0)
$-CBED S5-CLUBED

SERIVOLATILE

PHENDL

S15(2-CrA.OROE Treve ) € TreER -- .- --
2-OR OROPHENDL .e .- -
3-01 AL OROBENZ ENE .. .- -
. 4~-DICA GRABENT INE .- -- .
BENIVL ALCOMOL -- -- -

L
815(2-0A.000 SOPRCPYVL ) E THER .- .- --
4-0ENLPHENDL .. .- -
-0 58080-D1 - 8- PROPL YASINE .- .- .
HEXACHLOROE Trog .- -- --

818(2-Q 0. 0RGE THOKY ) Al THANE .. .- -
2. 4-01CHL ORQPHENDL .- .- .

1.2, 4- WICHLORGBENZENE > . =
O4-N-BUTWL PHEHALATE > = "
AURANREIE = = o

PR N

SUTVL. BEMEVL PHIIMLATE -- -- --
3. 3-DIOA0ROBENZ I DI NE .- .- --
OENRINA JANTIRACENE .. .- -
afyvsene - .. ..
SIS(2-EMVLHEXVL MPHTMALATE .. .- .-
OL-M-GCTVL PHTMALATE .. .- -

INDEND( 1.2.3-COIPVRENE .- -- .-
DISENT (A . MIANTHRACENE -- .- ..
SEMIO(O )PERVL ENE -- -- ..
WNOVES: & o Estimaled value
-- = NOt datected at
detection liait

tile -0 W



24-0c1-89 (Pape 1 ot )

PESTICIDL/PCE - SEDIAENT

Sample Location. ON-5DO)-0) ON-5001-01 ON-500)-01 GN->004- 01 ON-SDO5-01 ON-S006-01) ON-SDO7-010 UN-5008-01 ON- 5009-01 UN-35010-01 ON-5D11-01 UN- ERSDT1- 01
Sample Number . [{ 2] ) [L124] [1.04 1)) [{ 1] ({1 ¥ 110 3) ({14 1) (112 1] ({1019 (1.0 14 toras tarsy
Date Sampicd. 06-12-89 06-12-29 06-12-8% 06-12-89 06-12-09 06-12-89 06-12-89 0b-12-089¢ 06-12-09 06-12-89 06-12-89 06-12-89
CRL Number . 892C40591 #92C40502 492C4050) 892€40S04 $92C40505 $92C40506 891C40507 892C40508 892C40509 892C40810 89204052y $92C40021
Laboratogy. $-OBt0 3-QBED $-CUBED $-Cu8tD S-CuBtD S-CURED S-CuUstD S-CuBto 5-CUBED S$-CUBED S-Ci8to $-Q8t0

ORGANIC CONPOUNDS (ug/kg)
PESTICIDES and PCBs

GAMMA-BHC (L INDANE } -- -- 3 .- -- 49 .- - .- 18 . --
HEPTACHEOR .- -- -- .- .- -- .- .- .- .- .- .
ALORIN .- .- .- -- .- - -- .- .- .- .- -
HEPYACHLOR EPOXIDE -- .- -- -- .- -- -- .- .- - .- .-
ENDOSLA FAN | -- .- .- .- .- .- -- -- -- -- - i
DIELORIN -- .- .- - .- -- -- -- -- -- -- --
4.4-00¢ KN - .- - .- .- .- aa -- -- .- .-
!nl" - - .- .- .- .- - .- .- - -- -
€7OOSULLFAN 1§ -- -- -- .- .- -- .- .- -- .- -- ..
ENDRIN ALDEFVOE -- .. -- .- - -- -- .- -- .- - .-
ENDOSUL FAN SULFATE .- .- .- -- - .- -- .- .- .- .- .-
M THOXYCHL O - - .- - - .- .- .- -- .-

ENDRIN KETONE .- - - . - .- - .- -- .- - -
AROCLOR- 1016 .- .- -- .- - .- .- - .- .- - --
AROCLOR- 122 .- .- .- -- .- -- -- - - .- - -
AROCLOR- 1232 .- - -- .- .- .- .- .- .- - - .-
AROCLOR- 1242 -- .- -~ .- .- -- -- .- -- -- - -
AROCLOR- 248 -- .- .- - - -- .- .- -- .- - .-
AROCLOR - 1254 .- -- -- - .- -- .- - .- .- - .-
AMOCLOR - 1260 - - - .. .. .- - - .. .. .. -

-- = NOt detected at
detection fimit.
§ o Estimated value.

flle. w-50PC8 WK1




24-0Ci-0% Page 2 ul 2)

PESTICIOE/PCR - SEDUMENT

sampie Location: ON-3D12-00 ON-ERSD12-010 ON-SDER1D-01

sampie Nuaber : tareg [{ 41} £8P92
Oate Saupice: 0b-12-89 06-12-09 06-12-09
CRL Muaber . 897C40522 092C40022 892C40R01
Laboratory: $-OBLt0 $-O8ED $-CUBED

GAMSA-BHC (L INDANE ) . «1) ..
HEPTACLOR - .- ..
ALDRIN - .. ..
HEPTAGLOR EPOXIDE -- .- ..
ENDOBAR FAN ) - - ..
DIELORIN . . .-
4.4-0D¢ - .. ..
ENORIN - .. ..
ENDOBALFAN 1§ - .. ..
4.4-000 - .. ..
ENDR IN ALDEHYDE - .- ..
ENDOSAL FAN SUL FATE .- .. ..
4.4-007 . . ..
A2 HOKVOH. OR . .. ..
ENDRIN KETONE . .. ..
ToRAPYENE - .- ..
AROCLOR- 1018 - .- .-
ARGCLOR- 1221 . .- .-
amaciLoR- 1232 - .. ..
ARQCLOR- 1242 . .. ..
AROCLOR- 1248 - . ..
AROCLOR- 1254 - .. ..
AROCLOR- 1248 . .- ..
NOTES:

-- o NBt dstecled at
deteciion limit.
) = Estimmted vaiue.

Flle: w-S0PCB.WK)



08-NOV- 89

INORGANICS - SEDIMENIS

Sampie Location:

5001-01

118 Sample Nmber [ le]]

Date Sampled: 0b-12-89

CRL Mumbes. 89ZC40531

Laboratory.  KEVSTONE

INCRGANIC CHEMICALS (mQ/kg)
ALUSINUS a0
ANY | BONY -« R
ARSENIC R
BARIUR .7
stRViLium 0.2} R
CADMI UM -
aLcim 3300 =
CHROm iU 50
COoRALT -~ R
corrta s
180N 0% &
LEAD [} 38 W |
MAGNES IR 1180 R
BANCANE S € [TIB N |
BERCLRY -
NIGKEL -- R
POTASS L --
SELENIUN LA
Siwver -~ R
SODIUm -- R
THALL A - R
VANADIUR 7
ZINC 42.2 &
NOTES

8 » Blank contaminalion

) » Estimmted value

R = Unuseable data

- a ¢ CONLFACE Tequited
detection limit

Flle: wW-SDIND WK}

5002-01)
AEBCTS MEBCAO
06-12-89 06-12-09
892C40532 892C405%)
KEYSTONE KEYS 10NE
7080 & 1870
.- --
2.4 0 17
713.2 0 s
L L | 0.24
-- R P
1300 & 1010
1.5k ()
561 4.3
0.8 R 47
10200 & 6420
7R 32
173 R 848
2108 136
--a -
e --
327 R -
-- R .-
1 .-
e .-
-- -
23 n
21 2%

[ 1114 })
Q6-12-89
892C40554
KEYS TONE

L1114 ¥
06-12-89
891C40S56)
KEYS TONE

o7

1690
5
95
4.5
18900
a7
2280
340

s

MEBCE)
Ob-12-89
892C40564
KEYSTONE

3.8
5) 4

5007-01
MEBC4
06-12-89

892C40563
KEYSTONE

Mtacas
0b-12-89
892C40500
KEYS 1ONE

135
073

2080
24 2
e
1”72
14400

SD09-01
atscae
06-12-89
892C40547
KLYSTONE

1650
0 46

3010-014
mtaces?
Oh-12-29
892C40508
KEVSTONE

72
2370
29)

43

SD11-01
atsces
06-12-89
892C40573
SKINER

4370
28
802
191

FRSDYVI-O
LILIe 1)
06-12-89
892(40075
SKINER

(-]
°
- a

~
~
-

- - -

(raye

3012-01

MEBC90
06-12-89
892C40576

SK INER

7140

1390

1 at 2}




08 -NOV- 09 (Page 2 ot )

INORCANICS - SEDIMENIS

sample Location: fRSD12-01 SDEB13-01

178 Sampie Nuabes : aEBC9Y atacez
Date Sampled: 06-12-89 06-12-89

CRL Nusber:  892C40076¢ 892C40R06
Laboratory. SK 1 NER K 1nER

Aluniem 3360 ) 7s )
ANT L a0NY -- --
ARSENIC 1.6 ) [ T
SARium 7 4.8 )
siaviiLiwm .- --
CADmIum -- .-
aLCium 2%00 1400
aRoniUn 10.2 02
COBALY 3.6 .-
corPie 1.3 --
(L0 ] 11300 ) 143 )
LEAD &) =)
BAGNES 1 Un 220 79.5 )
BANGANE S € 439 | ‘e )
ataQav .- .-
NICKEL (] .-
POTASS LR 562 ) .8 )
SELENILR .- --
siLver .- --
DI 2 48 1220
il um -- & - R
VANADI L 6.2 )
pal o ».6 1.3
NOTES

8 = Blamk conlaaination.

) o tstimted Wilue.

R = Unuseable data.

-- = ¢ CONLIACE fequired
detection limit.

Flie: w-SDIND W1



24-0CL-89

VOLATILE ORCANIC COWPOLNDS -
SURFACE WATLR

Sampile Location
Sampie Number
Date Sampled:

CRL Numbers .
Laboratory.

SETHYLENE CHRLORIDE

ACE TONE

CARBON DISALFIDE

1. 1-DICHE OROE THENE

§. 1-DICHa OROE Trant
1.2-DICUOROE THENE (TOTAL)
CHL.OROFaRM

1. 3-DICHLOROE TianE
2-SUTANDNE

4.1, 8- TRIGLOROE THANE
CARBON TETRACHL ORIDE
VINVL ACETATE
SRON001 Cre OR Gt THANE

1 2-DICH OROPROPANE
CI1S-1.3-DION OROPROPENE
TR 1 CHLOROE THENE

DI SAOMOCHL OROnk THANE

1. 1. 2- TRICHLOROE THANE
BENZENE

TRANS- . 3- DI CHLOROPROP ENE
SRONOFORM
4-ETHVL - 2- PENTANONE

2- HEXANDNE

TE TRACHL GROE THENE
1.1.2.2-TETRACHLOGROE Trant
T0LVENE

CHLORGB ENZ ENE

ETHYVL BENZENE

STYRENE

TOTAL XVLENES

Blank contamindtion
Eslimated value
Nl getected ol

~ ®
« -

delecLion Limiy

tele ®» Jwvoe ek

ON-5W0-00
tsre)
06-12-89
89ZCe0S 11
5-Custd

ON-SW02-04
EBHo4
06-12-09
892C40512
s-asto

On-5w03 -0}
t8re5
0b-12-89
$92C4051)
S-CuBtL

ON-3WU4-01
[1.14 1
Gb-12-89
892C405 14
S-Cuetv

ON-SW05-01
(1.7
06-12-89
892C40515
S-CuBtD

ON-Swie-U
({14 1]
06-12-89
892C40516
S-CUBtLD

UN-Sw07-01
€8Pb9
06-12-89
892C40517
S-Custo

ON-5WUY -0
(1178
06-12-89%
892€40519
5-CuBtD

ON- SWOB-0 1
[L-1241]
06-12-89
892C40518
S-CuetD

ON-SWI0 01
t8r?2
06-12-89
891C40520
5-(UBLD

ON-3W 1014
({178}

06- 12-89
[L7{Q'E¥2]
5-Gumto

1haye

UN WL
torre
00-12-89
492040024
S-stp

vl

2)




24-0ct-89

VOLATILE GRGANIC CONPOUNDS -

SURFACE WATER

Samplie Location: ON-5W12-01 ON-FRSWI2-01 ON-SWIB13-0¢
Sample Number 11241 taP7e tBP77
Oate Sampied: 0h-12-89 06-12-09 06-12-89
CRL Nmber . 892C4052% $92C40028 892C40R02
Laboratory . 3-CUBED s-aath S-CuBtD

QRGANIC CONPOLNDS (ug/ke)

VOLATILE

CHa OROE THANE

SRORORE THANE

VINVL QL 0RIDE

OL.OROE THANE

SETHVLENE QRLORIDE
ACETOMNE

CARBON DIAFIDE

1. 1-DICHLOROE THENE

1, -DICR OROETHANE
1.2-DIOR OROETHENE (TOTAL)
CROROFORS

1. 2-DIO OROE THANE
2-UTANONE

1.0 1-TRICL QROE THANE
CARBON TETRACHL.ORIDE
VINVL ACRTATE
S20u0D1 Cre. OROME THANE

1. 2-DI N GROPRAPANE
Ci8- 1, 3-D1CHLOROPROPENE
TR1O4.0ROE HENE
OiBAONOCHL OROME THANE

1.1, 3- TRIGLOROE THanE
st bnt

TRANE- 0. 3-DI O OROPROPENE
MOROFOAR
4-2ETHNL - 2-PENTANONE
2-HEXANONE
TETRACHL OROE THENE
1.1.2,2- TETRACHL OROE THANE
TOoLUENE

CHLOROBENT ENE

N BENTENE

STvRint

TOTAL XVLENES

8 + Blank contamination

€ o Estimted value
NOt detected at
detection Jimit

File. w-SevoC w1

(hage 2 ot 2)



24-0ct- 89 wrage v ol 2)

SEMI-VOLATILES - SURFACE WATER

Sample Location ON-5WQt-01 ON-SwWwu2-01 On-SWO3-Ut ON-Swha-01 ON-SW05-01 UN-5W05-013 ON-SW07-01 On-SwUs -0t ON-5w09-01t ON-3W10-0) ON-SWEHE- 08 UN-HRSWEE U
Sample Number E8P6) ({14 2] (1103 (1.1 i8rb7 teros EBP6Y [1. 124 f8P71 terr2 (L1948 t8Pr4
Dale Sampled’ Ob-12-89 0b-12-89 06-12-89 06-12-89 0b-12-89 0b-12-89 06-12-89 0o-12-39 0b-12-89 0b- V2-89 Ub-12-89 LL-12-89
CRL Numbes 892C40511 89240512 #92C4051) 897(40514 892C40515 892C40516 892C405V7 492C40518 892¢40519 492C 40520 847040524 892040024
Laboratory. S-CuBtD S-Custo S-CuesiD PRV T1¢] S-CuBtD 5-CUBLD S-CUBED S-CuatD S-CUBED S-CuBto 5-UmLL S-(uBtD

SEMIVOLATILE

815(2- CHl OROE THYL D E IHER - -- -- .. - . .. .. .. .. o o
2- CHLORGPHENDL - -- . -- -- - - -- .- .- ..
1.3-DICHL OROBENZENE .- -- - .- - .- .- . . - .. o
1. 4-DI CHL OROBENZENE -- .- . - . - .- . .. o
BENZYL ALCOHOL - .- .- -- -- .- - : .- .- . X
1.2-01CHLOROBENZ ENE -- .- - . -- .- -~ -- .- - .
2- METHVLPHENDL .- -- - .- .. .. - - . - :
$15(2-CHLOROISOPROPYL ) E THER .- - .- . .- . - .. .. - o i
&- 8 THVLPHENDL - .- -- .- .- .- - .. .. .- .. -
N- NI TROS0- D1 - n- PROPL YAMINE .- -- -- -- .- .- .- .- - - .- .-
HEXACHL OROE THANE .. -- .- .- - -- . .- .. .- .- .
NI TROBENZ ENE .- -- .- .- - .- -- - - .. .- .
2- NI TROPHENOL - .- .- - .- .- - : .- . . ..
2. 4-DINETHYVL PHENDL .- .- . .- -- .- - .- - . -
SENZOIC ACID -- .- -- .- .- . -- .- .- .- ..
815(2- CHLOROE THOXY JME THANE - .- -- .- .- .- - .- .- .- . ..
2.4~ DI CHLOROPHENOL -- .- .- .- .- -- - - .- -- .- -
1.2.4- TRICHLOROBENZ ENE -- -- - .- .- - .- .. .. .- .. _
NAPHTHAL ENE -- - .- -- .- - .. .. - .. .-

4-CHLOROANI L INE .- . - - .- -- .. .- .- .- .- i
HEXACHL OROBUTAD ) ENE .- -- .- -- .- -- - .- -. .- .- ..
4-CHLORO- 3-8 THYL PHENDL - -- - .- . .- -. .- -. .- - ..
2- RETHVLNAPYITHAL ENE .- .- . - .. .- .. .- .- .. .. .
HEFACHL OROCYCLOPENTADS ENE -- -- .- -- .- .- - .- - .. .- o
2.4.6- TRICHLOROPHENDL .- -- .- - .- - - .. .- - - ..
2.4.3- IRIOLOROPHENDL -- -- .- -- .- .- -- .- -- -- .- .-
2- G ORONAPHTIML ENE - - .- -- - .. - .. - .. .. -
2-Ni TROANI L INE - .- .- .- -- .- - .. - .. .. -
DIAETHYL PHTMALATE - -- - .. -- .- .- .. .- .- .. .-
ACENAPHTIVL ENE -- .- .- .- - .- - .. .- .- .. i
2. 6-DINI TROTOLUENE .- .- . .- .- .- -. .- .. .. R

3-NI TROANI L INE -- .- .- - .- .- .. .- .. .. ..

ACENAPHTHENE -- .- .- .- .- .- .- .- .. .. i _
2.4-DINI TROPHENOL -- .- .- .- . - .. .. .. -

4- NI TROPHENOL .- .- .- -- .- -- .. .. .. -

DIBENZOFLRAN .- .- .- .- . . - . .. .. . X
2.4-DINi TROTOLUENE . -- .- . .- .- .. .. .- . o
DIETHVL PHTHALATE .- .- .- .- .. .. - .. .. - o
4-CHLOROPHENYL PHENYL € THER . .- .- .- .- - . .. .. . -
F1LUOR ENE -- -- .- -- -- - -- -- -- -- - -
4-NI TROANIL INE - -- .- .- .- .- -- .. .- .- . _
4.6-DINITRO- 2 &F THYL PRENDL - -- -- .- -- .- .- -- -- - - -
N-N1 TROSODI PHENYL AR NE -- .- -- .- .- .- .- .- .- .. .. .
4-BRONOPHENYL PHENVL ETHER -- .- - .- .- -- .. .- .- .- .. .
HEXACHLORORENZENE .- -- -- .- .- .- .- -- .. .. .. =
PENTACH GROPHENOL - .- .- - .. . .. .. - o .. =
ANTHRACENE - .- -- -- .- - -- - - -- - .-
DI-N-BUTVL PHIMALATE - .- - -- .- .. .- .. .. .. - .
FLUORANTHENE .. .- .- -- -- - .- .- .. .. . o
PYRENE -- .- .- .- .- .- .- -- -- -- - -
BUTYL BENIVL PHIMALATE .- .- - .- -- .. .- .- .. - _ o
3.3-D1 CHLOROBENZ I DINE -- .- .- .- .. .. .. .. .. o . o
BENZO(A JANVHRACENE .- .- .- .- .. .. .. . .- - o i
B1S(2- ETHYLHEXYL JPHTHALATE .- .- .- -- .. .- .- .. .- - o

DI-N-OCTYL PHTHALATE - .- .- -- .- .- .. . . o o .
BENZO(8 ) FLUORANTHENES - .- -- -- - .. .. .- . o o :
SENZO(K )FLUORANTHENES -- .- .- .- - .. - .- .- .- .. .
BENZO(A JPYRENE .- .- .. .- . .. .. .. .. . i

INDEND( 1.2 3-CDIPVRENE . .- .- - . .. .. . i

DIBENZ (A H)IANTHRACENE .- .- .- .. .. .. - i

BENZO(CHI IPERYLENE . . . .. .. X

NOTES & « Estimated value
<= » NDL delected at
detection Limit

tile W SWENA WK |




24-0ct-89 (Page 2 ot 2)

SEMI-VOLATILES - SURFACE WATER

saspie tocation: ON-5813-01 ON-SWEB13-01
sasple Number : teP73 (11244
Date sampled: 06- 12-89 06-12-0% 06-12-89
CRL mmber:. 892C40525 891C4002% 892C40R02
Laboratory: S-CUBED S-CcuatD S-C\BED
QRGANIC CORPOLNDS (ug/1)
SEAIVOLATILE
PrHENDL .- .- -
815(2-OUOROETHL ) € THER .- .- --
2-CHLOROPHENDL -- -- --
1. 3-DIGLGROBENE ENE .- -- --
1, 4-DICLOROBENZ ENE -- -- --
SENIVL ALCOMOL .- .- .-
1. 2-DIGALOROBENZ ENE .- .- .-
2-8ETHPHENDL .- -- --
018(2-CLOROISOPROPYL ) ETHER .- -- --
4-AL THYLPHENDL -- -- --
N-NITROSO-DI -5-PROPL YARI NE -- -- --
HEXACHLGROE Trang - .- --
NI TROBENZ 02 - .- .-
1| SOPHORONE .. .- .-
2-N1 TROPHENOL .- -- --
2. 4-0008 THYLPHENDL -- .- --
BEMZOIC ACID -- -- --
B1312- Ol OROE THOMY IAE THANE -- -- .-
2, 4-0101 RAPHENDL - .- --
1.2.4- TRIOA OROBENZENE -- .- --
NAPHTIAL ENE .- .- --
¢-OLOROANIL INE .- -- --
ACHNAPHIIM E0E - .- -
2.6-DINI TROTOLLENE .- - -
3-00 TROANIL INE .- - -
ACAPHTHENE .- -- -
2. 4-D1M TROPHENDL. .- -- --
4-Ni TROPHENDL .- .- --
OIBEICOMHAMN -- - .-
2. 4-04N TROTOLUENE -- .- .-
IERM. PHINLATE -- - --
4-CLOROMEML PHENL ETHER -- -- .
FLUDRENE -- - -
4-NI TROANIL 10 -- .- .-
4.6-DiNI TRO- 3- A8 THYL PHENDL -- -- .-
-0 TROSODI PHENYL AL | NE .- .- --
4-0AGROPHMENVL PHENVL ETHER .- - -
HEXACHLORGB N2 ENE .- .- -
PENTACE OROPYHENDL .- -- --
(] .- -- --
ANTHRACENE .- -- .-
DI-N-BUTVL PHTMALATE -- -- --
FLUDRANTHENE .- -- .-
SUTVL BENIVL PHTMALATE -- -- --
3,3-DIOMLOROBENR 1 DI NE -- .. --
SENZO(A JANTHRACENE .- - --
ORYSENE .- --
B13(2- ETHVLHEXVL )PHTHALATE .o .- --
O1-N-0CTYL PHTMALATE -- .- -
SENZO(B ) FLUDRANTHENES -- -- .-
BRI ) PLUDRANTHENE S -- --
BENZO(A )PVYRENE -- .- .
INDEND( V. 2. 3-CO)PVRENE b - -
DIBENZ (A HIANTIHRACENE -- -
SENZO( G )PERYL ENE .- . --

NOTES t s tstimted value
c- s NOU detected 3t
delection |imit

tile ® SeBMa W)

o~



24-0CL- 89

PESTICIDL/PCBS - SURFACE WATER

Sample LocCaliun:
Sample numberd :
Date Sampled.
CRL Musmber
Laboiatory

DELTA-BHC
CAMMA - BHC (L INDANE )
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSLALFAN §
OI1ELDRIN

4.4-00¢

ENDRIN

ENDOSAA FAN 11
4.4-00D

ENDRIN ALDEHYDE
ENDOSUL FAN SWLFATE
4.4-0D1

af THOXYCHL OR
ENDRIN KETONE

CHiL ORDANE
TOXAPHENE

AROCLOR- 1016
AROCLOR- 1224
AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1234
AROCLOR- 1360

NOTES .
-- a NOt detected at
detection limit
8 = Blank contamination
J » tstimted value

File Ww-SwPCS Wi

06-12-89
88zc4as i
S-CBE0

ON-5w02-01
11 1Y)
06-12-89
892C40812
$-QOBED

ON-5WU)-Uu)
tires
06-12-89
892C40513
3-CustD

ON-Swo4-01
tares
Oo-12-89
832C40514¢
S-CUBED

ON-SWUS5-01)
tBPe7
06-12-89
882C403 13
S-CuBto

ON-3W0b- 01
[{141)
06-12-89
892C405 16
S-CuBto

ON-SWO7-010
EBPOY
0b-12-89
892¢40517
S-CUBED

ON-Swul-01
tsp70
0b-12-89
897040818
S-CuBto

ON- SWU9- 0
(LA
06-12-89
892C40519
S-Custd

ON-SW10-01
tep72
06-12-89
894406520
S-Cuetd

ON-5wit-01
(110
Ob-12-89
89lc4us24
3-(wtL

Haye

ON- T RSWII-01
iBP7a
0b-12-89
89240024
§-(UBLD

1

)

)




24-0Ct-89

PESTICIDE/PCES - SURFACE WATER

sampie Location: OnN-SWI2-Q1
Sampie Number : E8P73
Oate Saspled. 06-12-0%
CRL Nusher : 492C40528
Laboratory: $-aatb

GRGANIC CONPOLNDS (ug/kg)

OEL TA-BHC

GAMM ~BHC (L INDANE )
HIPTACH.OR

ALORIN

HEPTACNGR EPOXIDE
ENDOSLA FAN 1
OIELORIN

4.4-D0DC

ENDRIN

ENDORAA FAN 14
4.4-00D

ENDR IN ALDEHVOE
SNDOBAL FAN SALFATE
4.4-007

ot THoxvOoe o
ENDRIN KETONE
OLORDANE
TOXAPHENE
AROGCLOR- 1016
AROCLOR- 1221
AROCLOR- 1232
AROCLOR- 1242
AROCLOR- 1248
ARCCLOR- 1294
AROCLOR - 1260

NOTES

-- a NDt detected at
detection liailt.

8 « Blank contamination.

J o Estimted velue.

Flle: w-SWPCs W)

ON-FRSWI2-01
EBPT6
06-12-8%
492C4002%
$-QBtd

ON-SWEB13-011
tary7
06-12-89
$92C40R012
S-QuBto

(Page 2 0l )



08-NDV- 89

INDRGANICS - SWURFACE WAILR

Sample Location
11k Sampie Nuaber
Date Sampled.

CRL Numder .
Laboratery

ALUMINUM
ANT 1 MONY
ARSENIC
BARILM
SERVLLIUM
CADBILM
CALCIUm
CrRaRIUR
COBALY
COPPER
IRON

LEAD
MOES I
BANGANES €
SERCRY
NIOLEL
POTASS ILm
SELENIUM
SILVER
SODI LW
THALL U
VANAD | L
ZINC

slank conlamination
Estimated value
Unuseable data
¢ contract required
detection 1imis

file W-SWINO WK |

Sw01-01
MEBCH3
0b-12-89
892C40535
KEVSTONE

123000
.4
L1
119

woz2-01
MtBCo4
0s-12-39
892C40536
KEVSTONE

Sw03-01
athons
06-12-89
892C40S857
KEYSTONE

Aw07-01
Mmrace9
0t-12-09
892C40561
Kt YSTONE

Swos-01
atBC70
0b-12-89
892C40562
KEY>TONE

SW09-01
MEBCT 1
06-12-89
892C40569%
KEySiont

SW10.01
NEBCT2
06-12-89
892C40570
Kevsiont

Swil-01
MEBC?)
06-12-89
892C4057)
SK INNER

FROWIL-01

mtcra
0b-12-89
892(4DD73
SK INNER

rage

Swiz-01
LILIRA]
0b-12-89
892C40574
MK INNER

2030

4750

Sw04-01 Sw0s-01 SWUb- 0
111411 MEBCH? MLBCbS
06-12-89 06- 12-89 06-12-89
897(40558 892C4055% 89240560
KEVYD TONE Kt vSTonk KEYSTUNE
9% 3

3260

ul

rFa




08-NOV-89

INORGANICS - SURFACE WATER

sample Location:
1R Sampie Number:
Oate Sampied.

CRL Number :
Laboratory:

Almis
ANTI80NY
ARSENIC
SAR 1L
Stavilim
CADaI U
CALCIUR
Lo {11V )
CORALY
COPPER
120N

LEAD
BACNES 1UM

AtaQLRY
MNIGKEL
POTASS 1L
SELENILR
SiLveR
DI
™MiLIw

ZiInC

4 s lank contamination

) s Estimatled value

& o Unuseabie dats.

-- ® <« contiact required
detection limit

file: W-SWIND. WO

FRSwI12-01
MERCTS
06-12-09
892C40074
SK INNER

2640 )

SWiB13-01
RESCY?
06-12-09
aslc4on08
K INER

1Page 2 ol 2)
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Appendix K
RISK ASSESSMENT METHODOLOGY
EXPOSURE ESTIMATION

Exposure is defined as the contact of an organism with a chemical or physical
agent. In this assessment, exposure is normalized for time and body weight.
Exposure normalized for time and body weight is termed “intake.” Chemical
intake is expressed as mg chemical/kg body weight/day.

GENERIC ESTIMATION OF INTAKE

Equation K-1 presents a generic equation for calculating chemical intake:
I = (Cx CR x EF x ED) + (BW x AT) (K-1)

where:

I Chemical intake (mg/kg body weight/day)

C = Chemical concentration (e.g., mg/1)

CR = Contact rate (e.g., liters/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)
Carcinogens

A lifetime average intake (or chronic daily intake) of the chemical is estimated
for carcinogens. This acts to prorate the total cumulative intake over a lifetime.
An averaging time of 75 years is used for carcinogens.

Intake can change over a lifetime as body weight, contact rate, exposure
frequency, and chemical concentrations change. Equation K-1 can be modified
to address this issue:



M
I = (VAT) £ (C x CR, x EF, x ED) + BW, (K-2)

i=1
where:

I Chronic daily intake of the chemical (mg/kg body weight/day)

AT = Averaging time (days)

C = Chemical concentration in i'* time period (e.g., mg/)
CR, = Contact rate in i"* time period (e.g., liters/day)

EF, = Exposure frequency in i'" time period (days/year)

M = Number of time periods

ED = Exposure duration in i time period (years)

BW, = Body weight in i'" time period (kg)

U.S. EPA typically assumes a constant body weight (typically 70 kg) in
estimating lifetime cancer risk. This assumption would alter equation K-2 to
yield the following:

i
S

1/(AT+BW) £ (C x CR, x EF, x ED) (K-3)

1

Noncarcinogens

The chemical intake of noncarcinogens is estimated over the appropriate
exposure period or averaging time. The averaging time selected depends on the
toxic endpoint being assessed.

This assessment evaluated exposure to noncarcinogenic systemic toxicants. For
systemic toxicants, intakes are calculated by averaging intakes over the period of
exposure. The averaging time typically used is no longer than a year. In this
assessment, it was conservatively assumed that the averaging time was a day.
Therefore, equation K-1 can be simplified to:

I =  (CxCR) + (BW) (K-4)
where:

I = Chemical intake (mg/kg body weight/day)

C = Chemical concentration (e.g., mg/)

CR = Contact rate (e.g., liters/day)

BW = Body weight (kg)



MEDIUM-SPECIFIC INTAKES

The following sections present the methodology for estimating intake from
specific environmental media.

Intake--Drinking Water

An equation for calculating chemical intake through ingestion of drinking water
is presented below:

I

where:

I
cw
IR
EF
ED
CF
BW
AT

(CW x IR x EF x ED x CF) + (BW x AT) (K-5)

Chemical intake (mg/kg body weight/day)
Chemical concentration in water (ng/1)
Ingestion rate (liters/day)

Exposure frequency (days/year)

Exposure duration (years)

Conversion factor (10 mg/ug)

Body weight (kg)

Averaging time (days)

Intake--Soil Ingestion

An equation for calculating chemical intake through ingestion of soil or sediment
is presented below:

[

where:

IR
EF
DF
ED
CF
BW
AT

(CS x IR x EF x DF x ED x CF) + (BW x AT) (K-6)

Chemical intake (mg/kg body weight/day)
Chemical concentration in soil (ng/kg)
Ingestion rate (grams/day)

Exposure frequency (days/year)
Desorption factor (assume 100%)
Exposure duration (years)

Conversion factor (10 mg/ug x 10° kg/g)
Body weight (kg)

Averaging time (days)



Intake--Dermal Contact, Water

An equation for calculating chemical intake through dermal absorption of
chemicals in water is presented below:

I = (CW x SAx PCx ET x EF x ED x CF) + (BW x AT) (K-7)

where:

Chemical intake (mg/kg body weight/day)

cw = Chemical concentration in water (pg/1)

SA = Surface area (cm?)

PC = Permeability of water (cm/hr)

ET = Exposure time per day (hour/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

CF = Conversion factor (volumetric for water and unit conversion--
10 Vem?® x 10 mg/pg)

BW = Body weight (kg)

AT = Averaging time (days)

CARCINOGENIC RISK ESTIMATION

For carcinogens, risks are estimated as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to a
potential carcinogen. The cancer potency factor or slope factor (SF) converts
estimated daily chemical intakes averaged over a lifetime of exposure directly to
incremental risk.

To estimate risks from exposure to carcinogens, the following is needed:

0 Chronic daily intake of the chemical
0 Carcinogenic potency factor

ESTIMATING CANCER RISKS CAUSED BY EXPOSURE TO A SINGLE
CARCINOGEN

The one-hit equation can be used to describe excess lifetime cancer risk from
exposure to a carcinogen. This model can be described by the following:

K-4



Risk = 1.exp®F*xCDD (K-8)
where:

Risk = Excess lifetime cancer risk as a unitless probability

exp = the exponential (2.71828)

SF = Slope factor or cancer potency factor (mg/kg/day)™*

CDI = Chronic daily intake averaged over a lifetime (mg/kg/day)

Where the risks are low (Risk < 10?), it can generally be assumed that the
dose-response relationship will be in the linear low-dose portion of the
multistage model dose-response curve. Under this assumption, the slope factor
is a constant and risk is directly related to intake. This can be described by:

Risk = SFx CDI (K-9)

ESTIMATING CANCER RISKS CAUSED BY EXPOSURE TO MULTIPLE
CARCINOGENS

Exposure situations may involve the potential exposure to more than one
carcinogen. To assess the potential for carcinogenic effects posed by exposure
to muitiple carcinogens, it is assumed in the absence of information on

- synergistic or antagonistic effects that carcinogenic risks are additive. This
approach is based on the EPA’s Guidelines for Health Risk Assessment of
Chemical Mixtures (U.S. EPA 1986d) and the EPA’s Guidelines for Cancer Risk
Assessment (U.S. EPA 1986a).

For estimating cancer risks from exposure to multiple carcinogens from a single
exposure route, the following equation is used:

N
Riskr = £ Risk, (K-10)
i=1
where:
Risky .. Total cancer risk from route of exposure

Risk, = Cancer risk for the i** chemical
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NONCARCINOGENIC RISK ESTIMATION
COMPARISON OF INTAKE TO REFERENCE DOSE

The potential for noncarcinogenic health effects from exposure to a contaminant
is evaluated by comparing an exposure level over a specified time period with a
reference dose (RfD) for a similar time period. This ratio of exposure to
toxicity is called a hazard quotient and is described below:

HQ = E + RID (K-11)
where:

HQ = Noncancer hazard quotient

E = Exposure level (or intake in mg/kg/day)

RID = Reference dose (mg/kg/day)

This comparison can be interpreted as follows:
HQ: 1 Potential for health effects (K-12)
HQ < 1 Health effects not anticipated (K-13)
HAZARD INDEX APPROACH

Exposure situations may involve the potential exposure to more than one
chemical. To assess the potential for noncarcinogenic effects posed by multiple
chemicals, a “hazard index” approach can be used. This approach, which is
based on EPA’s Guidelines for Health Risk Assessment of Chemical Mixtures
(U.S. EPA 1986d), assumes dose additivity and sums the ratios of the daily
intakes of individual chemicals to their reference doses. This sum is called the
hazard index (HI).

H = E,/RfD, + EyRfD,+ .. E/RfD, (K-14)
where:

HI = Hazard index

EE = Daily intake of the i'® chemical (mg/kg/day)

RfD, Reference dose of the i'® chemical (mg/kg/day)

When the hazard index exceeds unity, it is a numerical indicator of the transition

between acceptable and unacceptable exposure levels and there may be concern
for potential health effects. Any single chemical with an estimated daily intake

K-6



greater than the corresponding reference dose will cause the hazard index to
exceed unity.

For multiple chemical exposures, the hazard index can exceed unity even if no
single chemical exposure exceeds the reference dose for that chemical. The
assumption of additivity is most properly applied to chemicals that induce the
same effect by the same mechanism or in the same target organ. If the hazard
index is near or exceeds unity, the chemicals in the mixture are segregated by
critical effect or target organ and separated indices are derived for each effect
or target organ. If any of these separate indices exceed unity, then there may
be a concern for potential health effects. Chemicals that are essential nutrients
are excluded from the index when in the range of essentiality.

GLT913/038.50
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Table L-1
SOURCE/PLUME AREA MONITORING WELL
RI SAMPLE DATA
ONALASKA SITE

NONCARCINOGENS Detection (a) MWO02S-01 MWO02M-01 MW02D-01 MWO03S5-01 MWO3M-01 MWO04S-01 MWO05S-01

Limit Concentration Concentration  Concentration Conceniration  Cpncentration Concentration  Concentration
Chemical Values o) (wgl)  (ugh) (ugM (ug/l) __{ugh) _ (ug)
Barium 200 352 1390 152 593 2760 401 347
Benzolc acid 50 25 25 25 23 25 25 71
Chromium 10 24.8 5 5 5 5 5 5
Copper 25 8.3 12.5 8.1 125 125 125 12.5
1,1-Dichloroethane 5 2.5 2.5 2.5 190 25 25 570
1,1-Dichioroethene 5 25 25 2.5 15 2.5 2.5 2.5
Ethylbenzene 5 5 2.5 2 210 2.5 42 160
Lead 5 7.6 8.1 2.5 2.5 25 2.5 25
Manganese 15 1340 972 1190 3720 1260 3320 6890
2-Methylphenol 10 5 5 5 56 5 5 58
4-Methylphenol 10 5 5 5 64 5 5 110
Naphthalene 10 5 5 5 56 5 23 47
Nickel 40 27.8 7.4 54 19.8 6.3 20 8.8
Phenol 10 5 5 5 6 5 5 5
Toluene 5 25 25 2.5 8300 2.5 530 8300
1,1,1-Trichloroethane 5 25 25 2.5 240 25 25 2.5
Vanadium 50 8.1 25 25 3.4 25 25 25
Xylenes 5 25 25 2.5 2300 25 25 1400
Zinc 20 49.8 58.4 9.9 10.9 14.4 15.1 316
CARCINOGENS Detection MWO02S-01 MWO0O2M-01 MW02D-01 MWO03S-01 MWO0O3M-01 MWO04S-01 MW055-01

Limit Concentration  Concentration  Concentration  Concentration  Concentration  Concentration  Concentration
Chemical Values  fugmy ug) (ugh) (ugh) _{ugn) (ug/t) (ugh)
Arsenic 10 9.5 19.4 2.4 19.4 68.4 10.2 8
Benzene 5 5 25 25 13 25 25 7
DDD 0.10 0.05 0.05 0.05 0.05 0.05 0.38 0.05
1,4 Dichlorobenzene 10 2 5 5 5 5 5 5
1,1-Dichloroethane 5 2.5 2.5 2.5 190 2.5 25 570
1,1-Dichioroethene 5 2.5 25 25 15 2.5 2.5 25
Trichloroethene 5 2.5 25 2.5 1 2.5 25 25
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Table L-1
SOURCE/PLUME AREA MONITORING WELL
Rl SAMPLE DATA
ONALASKA SITE

NONCARCINOGENS MWOBM-01 MW08S-01 MWOBM-01 MW08D-01 MW215-01

Concentration Concentration Concentration  Concentration  Concentration Average (a) Highest
Chemical (uoh) (ugh) (ug/) (ugh) (ugh) Concentration Detected
Barlum 1370 145 600 88.2 201 699.93 2760.00
Benzoic acid 25 25 25 25 25 28.67 71.00
Chromium 5 5 5 5 5 665 °* 24.80
Copper 125 6.2 125 12.5 125 11.26 12.50
1,1-Dichioroethane 36 25 25 25 490 108.83 570.00
1.1-Dichloroethene 25 25 25 2 25 3.50 15.00
Ethyibenzene 25 25 25 25 25 36.38 210.00
Lead 2.5 2.7 2.5 25 25 3.41 8.10
Manganese 4500 5690 3060 2530 3220 3141.00 6890.00
2-Mathyiphenol 5 5 5 5 5 13.67 58.00
4-Mathylphenal 5 5 5 5 5 18.67 110.00
Naphthalene 5 5 5 5 5 14.25 56.00
Nickel 8.1 19.9 8.7 5.1 13.4 12.56 27.80
Phenol 5 5 5 5 5 5.08 * 6.00
Toluene 25 25 25 25 25 1429.38 8300.00
1,1,1-Trichiorosthane 2.5 25 25 25 25 2229 240.00
Vanadium 25 25 25 25 25 21.79 25.00
Xylones 2.5 25 25 25 25 310.42 2300.00
Zinc 6.7 20.2 13.8 9 1010 104.15 1010.00
CARCINOGENS MWO6M-01 MWO08S-01 MW08M-01 MWO08D-01 MW21S-01

Concentration  Concentration  Concentration Concentration  Concentration Highest
Chemical (ugh) (ugh) (ugh) (vgn) (ugh Average Detected
Argenic 1.1 5 5 3.2 5 13.05 68.40
Benzene 2.5 2.5 25 25 25 3.96 13.00
DDD 0.05 0.05 0.05 0.05 0.05 0.08 * 0.38
1,4 Dichlorobenzens ) 5 5 5 5 475 5.00
1,1-Dichioroethane 36 2.5 25 2.5 490 108.83 570.00
1.1-Dichloroethene 25 25 25 25 2.5 354 15.00
Trichloroethene 25 25 25 25 25 321 11.00

(a) One-halt CLP detection limit value used where compound was not detected for delermination

of Average (Arithmetic Mean) Concentration Values.

NOTE: **" indicates compound detected in less than 10% of monitoring wells, hence compound not
required for estimation of risk.



17-Oct-89

Table L-2
TEST PIT RI SOIL SAMPLE DATA
ONALASKA SITE

Average Highest Detected

Concentration Concentration

Chemical ug/kg ug/kg
Acetone 39.87 88
Arsenic 4380 . 17600
Barium 93010 184000
bis(2-Ethylhexyl)phthalate 462 2300
Cadmium 2620 3500
Chromijum 10360 27600
Copper 37660 217000
ODD 71.5 360
DDE 52.87 330
DDT 23.25 130
Ethylbenzene 206.68 1600
Isophorone 64 340
Lead 68000 274000
Manganese 323000 562000
Naphthalene 609.37 3500
Nickel 14170 20600
Pyrene 43 170
Toluene 299.25 1700
Trichloroethene 2.68 4
Vanadium 15450 17700
Xylenes 3140.3 24000
Zinc 157788 918000
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MWO02D-01 MWO02M-01
U.8. EPA  Carcinogenic Litetime Average Excess Litetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Litetime | Concentration  Chemical intake Litetime
Chemical Classification (kg-day/mg) Source (a) ug/l mg/kg/day  Cancer Risk ugh mg/kg/day  Cancer Risk
Arsenic A 1.75 U.S.EPA 24 6.857E-05 1E-04 19.4 5.543E-04 1E-03
Benzene A 0.029 RIS 0.000E+00 0E+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
1,4 Dichlorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 O0E+00
1,1-Dichlioroethane C 0.091 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichloroethene C 0.6 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichlorosthene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS 1E-04 1E-03
SUM of RISKS W/O As 0E+00 0E+00

E A MPTI

Exposure Selting Residential

Dally Water Intake (liters/day)
Body Welght (kilograms)
Number ol days/week exposed
Number of weeks/year exposed
Number of years exposed
Liletime Average Water intake

(liters/kg body wt./day)

(a) Sources of Cancer Polency Factors:
IRIS - Integrated Risk information System, U.S. EPA 1988.

2

70

7

82

70
0.029

HEAST - Health Effects Assessment Summary Tables--Quarterly Summary, U.S. EPA 19 80.

U.8. EPA - U.8. EPA 1088a.
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Table L-3

EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE

Lifetime Average

mg/kg/day

5.543E-04
3.714E-04
0.000E+00
0.000E+00
5.429E-03
4.286E-04
3.143E-04

MW02S-01 MWO03S-01
U.S. EPA Carcinogenic Litetime Average Excess
Carcinogen Potency Factor Concentration  Chemical Intake Litetime | Concentration  Chemical Intake
Chemical Classification (kg-day/mg) Source (a) ug/l mg/kg/day  Cancer Risk ug/l
Arsenic A 1.75 U.S. EPA 9.5 2.714E-04 SE-04 19.4
Benzene A 0.029 IRIS 5 1.429E-04 4E-06 13
DDD B2 0.24 IRIS 0.000E+00 OE+00
1,4 Dichlorobenzene B2 0.024 HEAST 2 5.714E-05 tE-06
1.1-Dichloroethane C 0.091 HEAST 0.000E+00 0E+00 190
1.1-Dichloroathene C 0.6 IRIS 0.000E+00 0E+00 15
Trichioroethene B2 0.011 IRIS 0.000E+00 0E+00 1"
SUM OF RISKS - SE-04 -
SUM of RISKS W/O As 6E-06

EXPOSURE ASSUMPTIONS

Exposure Setting Residential

Daily Water Inlake (liters/day)
Body Weight (kilograms)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Litetime Average Water Intake

(liters/kg body wi./day)

(a) Sources of Cancer Potency Faclors:
RIS - integrated Risk Information System, U.S. EPA 1988.

2

70

7

52

70
0.029

HEAST - Health Effecls Assessmont Summary Tables--Quarnterly Summary, U.S. EPA 19

U.S. EPA-U.S EPA 1988a.

(Page 20t 7)

Excess
Litetime
Cancer Risk
1E-03
1E-05
0E+00
OE+00
SE-04
3E-04
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MWO3M-01 MW04S-01
U.8. EPA  Carcinogenic Lifetime Average Excess Litetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Litetime ]| Concentration  Chemical intake Litetime
Chemical Classification (kg-day/mg) Source (a) ugh mg/kg/day  Cancer Risk ugh mg/kg/day  Cancer Risk
Argenic A 1.75 US.EPA 60.4 1.954E-03 3E-03 10.2 2.914E-04 5E-04
Benzene A 0.029 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
DDD B2 0.24 RIS 0.000E+00 OE+00 0.38 1.086E-05 3E-06
1,4 Dichiorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichioroethane C 0.091 HEAST 0.000E +00 0E+00 0.000E+00 0E+00
1,1-Dichioroethene C 0.6 IAIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichlorosthene B2 o.on IRIS 0.000E+00 OE+00 0.000E+00 0E+00
SUM OF RISKS 3E-03 SE-04
SUM of RISKS W/O As 0E+00 3E-06

MP S

Exposure Setting Residential
Dally Water intake (liters/day) 2
Body Weight (kilograms) 70
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 70
Lifetime Average Water Intake 0.029
(IHera/kg body wt./day)

(a) Sourcee of Cancer Potency Faclors:
RIS - integraled Risk information System, U.S. EPA 1988.

HEAST - Heakh Effects Asssssment Summary Tables—-Quarterly Summary, U.S. EPA 19

U.8. EPA-U.8. EPA 1888a.
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MWO05S-01 MW06M-01
U.S. EPA Carcinogenic Lifetime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical inlake Lifetime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) ug/l mg/kg/day  Cancer Risk ugl/l mg/kg/day  Cancer Risk
Arsenic A 1.75 U.S.EPA 8 2.286E-04 4E-04 1.1 3.143E-05 SE-05
Benzene A 0.029 IRIS 7 2.000E-04 6E-06 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
1,4 Dichiorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichloroethane Cc 0.091 HEAST 570 1.629E-02 1E-03 36 1.029E-03 9E-05
1,1-Dichloroethene Cc 0.6 IRIS 0.000E+00 0E+Q00 0.000E+00 0E+00
Trichloroethene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS T w_‘“ ~ 2E-03 - IE-04
SUM of RISKS W/O As - i . L __ __1E-03 o _ 9E-05
EX URE ASSUMPTIONS
Exposure Setling Residential
Dally Water Intake (liters/day) 2
Body Waight (kitograms) 70
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 70
Litetime Average Water intake 0.029

(liters/kg body wt./day)

{a) Sources of Cancer Potency Faclors:

1RIS - Integrated Risk Information Syslem, U S EPA 1988.
HEAST - Health Effects Assessment Summary Tables—-Quasterly Summary, U.S. EPA 19

U.S. EPA - U.S EPA 1988a.
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TableL-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MWO7M-01 MWO08D-01
U.S. EPA  Carcinogenic Lifetime Average Excess Litetime Average Excess

Carcinogen  Potency Factor Concentration  Chemical Intake Liletime | Concentration  Chemical Intake Lifetime
Chemical Classification (kg-day/mg) Source (a) ugh mg/kg/day  Cancer Risk ugll mg/kg/day  Cancer Risk
Argenic A 1.7 U.S. EPA 3.3 9.429E-05 2E-04 3.2 9.143E-05 2E-04
Benzene A 0.029 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
DDD 82 0.24 RIS 0.000E€+00 0E+00 0.000E+00 0E£+00
1.4 Dichiorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichioroethane C 0.091 HEAST 0.000E+00 OE+00 0.000E+00 0E+00
1,1-Dichloroathene C 0.6 IRIS 0.000E+00 OE+00 0.000E +00 0E+00
Trichloroethene B2 0.011 IRIS 0.000E+00 0E+00 0.000E +00 0E+00
SUM OF RISKS 2€-04 2E-04
SUM of RISKS W/O As 0E+00 0E+00
EXPOSURE ASSUMPTIONS
Exposure Satting Residential
Daily Water Intake (liters/day) 2
Body Weight (kllograms) 70
Number ol days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 70
Lifetime Average Walter Intake 0.029
(liters/xg body wi./day)

{a) Souwices of Cances Potency Factors:
IRIS - Integrated Risk information System, U.S. EPA 1988,

HEAST - Health Effects Assesement Summary Tables—Quartetly Summary, U.S. EPA 19

U.8. EPA - U.S. EPA 1988a.

2
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MWO09M-01 MW11M-01
U.S. EPA  Carcinogenic Lifetime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Litetime | Concentration  Chemical Intake Litetime
Chemical Classilication {kg-day/mg) Source (a) Vugl mg/kg/day  Cancer Risk ug/l mg/kg/day  Cancer Risk
Arsenic A 1.75 U.S.EPA 5.3 1.514E-04 3E-04 4.1 1.171E-04 2E-04
Benzene A 0.029 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
1.4 Dichlorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 QE+00
1,1-Dichioroethane C 0.091 HEAST 0.000E+00 OE+00 0.000E+00 0E+00
1,1-Dichlorosthene C 0.6 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichloroethene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS  3E-04 )  %E-04
SUM of RISKS W/O As 0E+00 B L 0E+00
EXPOSURE ASSUMPTIONS
Exposure Selling Residential
Daily Water intake (liters/day) 2
Body Waeight (kilograms) 70
Number of days/week exposed 7
Number ot weeks/year exposed 52
Number of years exposed 70
Lifetime Average Water intake 0.029

(liters/kg body wt./day)

(a) Sources of Cancer Polency Factors:

RIS - Integrated Risk Information System, U S. EPA 1988.
HEAST - Health Effects Assessment Summary Tables--Quarterly Summary, U.S. EPA 19

U.S. EPA - U.S. EPA 1988a.
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE
MW205-01 MW21S-01
US.EPA  Carcinogenic Lifetime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Liletime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (3) ug/l mg/kg/day  Cancer Risk ug/t mg/kg/day  Cancer Risk
Arsenic A 1.75 U.S.EPA 3.5 0.000£+00 0E+00 0.000E+00 0E+00
Benzens A 0.029 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
1,4 Dichlorcbenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 OE+00
1,1-Dichioroathane C 0.091 HEAST 0.000E+00 0E+00 490 0.000E +00 0E+00
1,1-Dichlorosthene C 0.6 RIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichiorosthene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS 0E+00 0E+00
SUM of RISKS W/O As 0E+00 OE+00

MPTI
Exposure Setting Residential
Dally Water intake (liters/day) 2
Body Weight (kllograms) 70
Number of days/week exposad 7
Number of weeks/year exposed 52
Number of years exposed 70
Lifetime Average Water Intake 0.029
(litera/kg body wt./day)
{a) Sousces of Cancer Potency Factoss:
' IAIS - Integrated Risk information System, U.S. EPA 1988,
HEAST - Health Effecis Assssament Summary Tables-~Quanterly Summary, U.S. EPA 19
U.8. EPA - U.S. EPA 1988a.
Q
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RfD)
WATER INGESTION EXPOSURE

Reterence MWO02S-01 Daily intake MWO02M-01  Daily intake

Daoee (RID) Concentration (D) intake Exceaeds | Concentration on Intake Exceeds
Chemical mgAgiday Source (a) ugh mg/kg/day DVRMD RelerenceDose? | ~  ugA mg/kgiday  DURID Relerence Dose?
Barium 0.05 IRIS 352 0.0101 0.201 NO 1390 0.0397 0784 NO
Benzoic acid 4 IRIS - 0.0000 0.000 NO - 0.0000 0 000 NO
gamma BHC (lindane) 0.0003 IRIS — 0.0000 0.000 NO - 0.0000 0 000 NO
bis{2-ethylhexyl)phthalate 0.02 RIS — 0.0000 0.000 NO - 0.0000 0 000 NO
Cadmium 0.0005 HEAST - 0.0000 0.000 NO - 0.0000 0 000 NO
Chromium VI 0.005 IRIS 248 0.0007 0.142 NO -— 0.0000 0 000 NO
Copper 0037  HEAST 83 0.0002 0.008 NO —_ 0.0000 0 000 NO
1.1-Dichloroethane 0.009 1AIS - 0.0000 0.000 NO -— 0.0000 0.000 NO
1,1-Dichiorosthene 0.000 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS 5 0.0001 0.001 NO — 0.0000 0.000 NO
Lead 0.0014 HEAST 7.6 0.0002 0.155 NO 81 0.0002 0.185 NO
Manganese 0.22 HEAST 1340 0.0383 0.174 NO 072 0.0278 0.126 NO
2-Methyiphenol 08 RIS -_ 0.0000 0.000 NO —_ 0.0000 0.000 NO
4-Methyiphenol 05 IRIS -_ 0.0000 0.000 NO —_— 0.0000 0.000 NO
Naphthalene 04 HEAST —_ 0.0000 0.000 NO —_ 0.0000 0.000 NO
Nickel 0.02 (b) 278 0.0008 0.040 NO 7.4 0.0002 0011 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO 0.0000 0.000 NO
Toluene 03 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
1,1, 3-Trichloroethane 0.09 RIS - 0 0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007 HEAST 8.1 0.6002 0.033 NO - 0.0000 0.000 NO
Xylenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Zinc 0.2 HEAST 498 0.0014 0.007 NO 58.4 0.0017 0.008 NO
Hazard Index (Sum of DI/RID) 0.760 1.105
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water Intake (liters/day) 2
Body Waight (kilograms) 70

(a) Sources of RiDs:
RIS - Integrated Risk information System.
U.S. EPA 1088.
HEAST - Heallh Effects Assessment Summary
Tables - Quanerly Summary. U.S. EPA 1989.
(b) Nickel value base on nickel-soluble sails.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MWO2D-01  Daily intake MWO3S-01  Daily intake

Does (RID) Concentration (0] Intake Exceeds | Concentration oy intake Exceede
Chemical M Sowrce {a) | ugh mgAgiday DVRID Relerence Dose? ugh mg/kg/iday DURK)  Reletence Dose? |
Barium 0.08 RIS 152 0.0043 0.087 NO 503 0.0100 0.330 NO
Benzoic acld 4 IRIS - 0.0000 0.000 NO 23 0.0007 0.000 NO
gamma BHC (indane) 0.0003 RIS — 0.0000 0.000 NO -— 0.0000 0.000 NO
bis(2-sthylhexyliphthalate 0.02 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0008 HEAST _— 0.0000 0.000 NO — 0.0000 0.000 NO
Chyomium VI 0.008 RIS _— 0.0000 0.000 NO _ 0.0000 0.000 NO
Copper 0.037 HEAST 8.1 0.0002 0.008 NO —_ 0.0000 0.000 NO
1.1=-Dichiorosthane 0.000 RIS _— 0.0000 0.000 NO 190 0.0054 0.603 NO
1,1-Dichiorosthene 0.0090 IRIS —_— 0.0000 0.000 NO 15 0.0004 0.048 NO
Ethytbenzene 0.1 RIS 2 0.0001 0.001 NO 210 0.0000 0.080 NO
Lead 0.0014 HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 HEAST 1190 0.0340 0.166 NO 3720 0.1083 0.483 NO
2-Methyiphenol [ X ] IRIS _— 0.0000 0.000 NO [ ] 0.0010 0.003 NO
4&-AMethyiphenol 08 RIS - 0.0000 0.000 NO 84 0.0018 0.004 NO
Naphthalens 04 HEAST _ 0.0000 0.000 NO 50 0.0018 0.004 NO
Nickel 0.02 ®) 5.4 0.0002 0.008 NO 198 0.0008 0.028 NO
Phenol 0.04 IRIS —_ 0.0000 0.000 NO 0.0002 0.004 NO
Toluene 03 RIS -_ 0.0000 0.000 NO $300 0.2374 0.790 NO
1,1,1-Trichiorosthans 0.00 RIS - 0.0000 0.000 NO 240 0.0000 0.07¢ NO
Vanadium 0.007 HEAST -_— 0.0000 0.000 NO 34 0.0001 0.014 NO
Xylenos 2 RIS —_— 0.0000 0.000 NO 2300 0.0857 0.033 NO
Zinc 0.2 HEAST 99 0.0003 0.001 NO 109 0.0003 0.002 NO
Hazard index (Sum of DVRID) 0.257 2.491

ASSUMPTIONS

Expoaure Setting Residential
Exposed individual Adult
Wates intake (Ikere/day) 2
Body Weight (kilogramas) 70

(a) Souroes of RiDe:
1AIS - integrated Risk Information System.
U.8. EPA 1088.
HEAST - Health Ettects Assssement Summary
Tables ~ Quarterly Summary. U.8. EPA 1080.
(b) Nickel value base on nickel-ealuble saite.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MWO3M-01  Daily Intake MWO04S-01  Daily Intake

Does (RID) Concenlation ((0])] Intake Exceeds | Concentration [(*]] intake Exceeds
Chemical mgigiday Souice (a)| _ugh mgA&g/day  DVRID Relerence Dose? i ugh  mg/kg/day DURID  Relerence Dose?
Barium 0.05 IRIS 2760 0.0789 1.577 YES 401 00115 0229 NO
Benzoic acid 4 RIS - 0.0000 0.000 NO - 0.0000 0 000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0 000 NO
bis{2-ethythexyl)phthaiate 0.02 IRIS — 0.0000 0.000 NO - 0.0000 0000 NO
Cadmium 0.0005 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Chromium V| 0.005 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0037  HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichioroethane 0.009 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichioroethene 0.008 IRIS - 0.0000 0.000 NO -— 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS - 0.0000 0.000 NO 42 0.0012 0.012 NO
Lead 0.0014 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 HEAST 1260 0.0380 0.164 NO 3320 0.0049 0.4321 NO
2-Methyiphenol 0.5 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
4-Mathylphenol 05 RIS — 0.0000 0.000 NO _ 0.0000 0.000 NO
Naphthalene : 0.4  HEAST - 0.0000 0.000 NO 23 0.0007 0.002 NO
Nickel 0.02 {b) 6.3 0.0002 0.009 NO - 0.0000 0.000 NO
Phenol 0.04 IRIS —_— 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 03 RIS - 0.0000 0.000 NO 530 0.0151 0.050 NO
1.1,1-Trichloroethane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 JIRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Zinc 0.2 HEAST 14.4 0.0004 0.002 NO 15.1 0.0004 0.002 NO
Hazard Index (Sum of DVRID) 1.752 0.727
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Waler Intake (liters/day) 2
Body Weight (kilograms) 70

(a) Sources of RiDs:
IRIS - Integrated Risk Information Syslem.
U.S. EPA 1988.
HEAST - Health Effects Assessment Summary
Tables - Quanerly Summary. U.S. EPA 1989.
(b) Nickel value base on nickel-soluble salls.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RtD)
WATER INGESTION EXPOSURE

Relerence MWO05S-01 Daily intake MWOGM-01  Daily intake

Dose (RID) Concentration [1e])] intake Exceeds | Concentration ©n intake Exceeds
Chemicsl mghgiday Source (a) | ugh mghgiday DI/RIDO  Relsrence Doee? | ugh mg/Agiday DIRID  Relerence Dose?
Barlum 0.05 IRIS M7 0.0089 0.198 NO 1370 0.0301 0.783 NO
Benzoic acid 4 IRIS FAl 0.0020 0.001 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 s _ 0.0000 0.000 NO —_ 0.0000 0.000 NO
bie(2-ethythexyl)phthalate 0.02 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005 HEAST —_ 0.0000 0.000 NO —_ 0.0000 0.000 NO
Chromium VI 0.008 IRIS —_ 0.0000 0.000 NO — 0.0000 0.000 NO
Copper 0.037 HEAST —_ 0.0000 0.000 NO —_ 0.0000 0.000 NO
1,1-Dichiorosthane 0.000 IRIS 870 0.0183 1.810 YES 30 0.0010 0.114 NO
1,1-Dichiorosthene 0.000 IRIS _ 0.0000 0.000 NO —_ 0.0000 0.000 NO
Ethylbenzene 'R IRIS 180 0.0048 0.048 NO — 0.0000 0.000 NO
Lead 0.0014 HEAST —_ 0.0000 0.000 NO -— 0.0000 0.000 NO
Manganese 0.22 HEAST 0890 0.1900 0.886 NO 4500 0.1208 0.584 NO
2-Methyiphenol 06 IRIS 58 0.0017 0.003 NO — 0.0000 0.000 NO
4~Methylphenol 08 IRIS 110 0.0031 0.008 NO — 0.0000 0.000 NO
Naphthalene 0.4 HEAST 47 0.0013 0.003 NO —_— 0.0000 0.000 NO
Niokel 0.02 ) a8 0.0003 0.013 NO 8.1 0.0002 0.012 NO
Phencl 0.04 RIS -— 0.0000 0.000 NO -_— 0.0000 0.000 NO
Toluene 0.3 RIS 8300 0.2371 0.790 NO _— 0.0000 0.000 NO
1.1,1-Triohioroethane 0.00 IRIS -— 0.0000 0.000 NO -— 0.0000 0.000 NO
Vansdium 0.007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenos 2 IRIS 1400 0.0400 0.020 NO - 0.0000 0.000 NO
nc 0.2 HEAST e 0.0000 0.006 NO 6.7 0.0002 0.001 NO
Hazard Index (Sum of DURID) 3780 1.494
EXPOQURE ASSUMPTIONS
Exposure Selting Residential
Exposed individual Aduit
Water intake (litere/day) 2
Body Weight (kilograms) 70

(a) Sousces of RiDs:
IRIS - integreted Risk information System.
U.8. EPA 1088.
HEAST - Health Effects Assessment Summary
Tables - Quartetly Summary. U.S. EPA 1089.
(b) Nickel value base on nickel-saluble ealts.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MWO7M-01  Daily Intake MWO08S-01  Daily intake

Doees (RID) Cancentration {On Intake Exceeds | Concentration (on intake Exceeds
Chemical mg/kgiday  Source (a) - ug mg/kg/day DVRID Relerence Dose? ugl mg/kg/day DURID  Reference Dose?
Barium 0.05 RIS 235 0.0087 0.134 NO 145 0.0041 0083 NO
Benzoic acid 4 IRIS - 0.0000 0.000 NO - 0.0000 0 000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
bis{2-sthythexyl)phthalate 0.02 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Cadmium 0.00058 HEAST - 0.0000 0.000 NO - 0.0000 0 000 NO
Chromium Vi 0.005 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037 HEAST - 0.0000 0.000 NO 8.2 0.0002 0.005 NO
1,1-Dichloroethane 0.008 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichlorosthene 0.009 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethytbenzene 0.t RIS - 0.0000 0.000 NO . - 0.0000 0.000 NO
Lead 0.0014 HEAST - 0.0000 0.000 NO 2.7 0.0001 0.055 NO
Manganese 0.22 HEAST 718 0.0205 0.083 NO 0.1826 0.739 NO
2-Methylphenol 05 RIS - 0.0000 0.000 NO -~ 0.0000 0.000 NO
4-Methylphenol 05 RIS - 0.0000 0.000 NO -— 0.0000 0.000 NO
Naphthsiene 04 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Nickel 0.02 (1) - 0.0000 0.000 NO 199 0.0008 0.028 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 0.3 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1,1-Trichloroethane 0.08 RIS - 0.0000 0.000 NO —_— 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO —_ 0.0000 0.000 NO
Xytenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Zinc 0.2 HEAST 14.4 0.0004 0.002 NO 202 0.0006 0.003 NO
Hazard Index (Sum of DI/RID) 0.230 0.913
EXPOSURE ASSUMPTIONS
Expoeure Setling Residential
Exposed individual Adult
Water Intake (liters/day) 2
Body Weight (kilograms) 70

{a) Sources of RfDs:
IRIS - integrated Risk Information System.
U.S. EPA 1988.
HEAST ~ Health Etfects Assessment Summary
Tables - Quarterly Summary U.S. EPA 1989.
(b) Nickel value base on nickel-soluble salts.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relsrence MWOBM-01  Daily intake MWO08D-01  Daily litake

Does (RID) Concentsation () Intake Exceeds | Concentsation (0] intake Exceeds
Chemical mghgiday Source (a) | ugh mg/giday DVRID  Relerence Dose? | ugh mg/kgiday DVRID  Refetence Does? |
Basium 0.06 IRIS 600 0.017 0.343 NO 882 0.0025 0.050 NO
Benzoic acid 4 IRIS —_— 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-ethythexyl)phihalate 0.02 IRIS _ 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Chwomium Vi 0.005 IRIS _ 0.0000 0.000 NO - 0.0000 0.000 NO
Coppes 0.037 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichioroethane 0.000 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichiorosthene 0.000 RIS _ 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Lead 0.0014 HEAST —_ 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 HEAST 3080 0.0874 0.397 NO 2530 0.0723 0.329 NO
2-Methyiphenol 05 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methylphenol 05 IRIS - 0.0000 0.000 NO —_ 0.0000 0.000 NO
Naphthaiene 04 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Nickel 0.02 (4] 8.7 0.0002 0.012 NO 51 0.0001 0.007 NO
Phenol 0.04 IRIS -_— 0.0000 0.000 NO _— 0.0000 0.000 NO
Toluene 0.3 IRIS -_— 0.0000 0.000 NO -_— 0.0000 0.000 NO
1.1,1-Trichiorosthane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Znc 02 HEAST 138 0.0004 0.002 NO ) 0.0003 0.001 NO
Hazard Index (Sum of DVRID) 0.755 0.388
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Expoeed individual Adult
Water Intake (litere/day) 2
Body Weight (kilograms) 70

(a) Sources of RDs:
JRIS - Integrated Risk information System.
U.S. EPA 1988.
HEAST - Health Effects Assessment Summary
Tables ~ Quarterly Summary. U.S. EPA 1989.
(b) Nickel value baes on nickel~soluble salts.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MWO9M-01 Daily Intake MW10M-01  Daily intake

Does (RID) Concenlration on intake Exceeds | Concentration {O1) \ntake Exceads
Chemical mogAgiday Source (a) | __ugA mg/kg/day DVRID Reference Dose? | ugh mg/kg/day DURID Relerence Dose?
Barium 0.05 IRIS 122 0.0035 0.070 NO 141 0.0040 0.081 NO
Benzoic acid 4 RIS — 0.0000 0.000 NO -— 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-ethythexyl)phthalate 0.02 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005 HEAST —_ 0.0000 0.000 NO - 0.0000 0.000 NO
Chiomium VI 0.005 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Coppel 0.037 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichloroethane 0.009 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichioroethene 0.009 IRIS —_— 0.0000 0.000 NO -_— 0.0000 0.000 NO
Ethylbenzene 0.1 RIS -— 0.0000 0.000 NO - 0.0000 0.000 NO
Lead 0.0014 HEAST -— 0.0000 0.000 NO _ 0.0000 0.000 NO
Manganess 022 HEAST 901 0.0283 0.129 NO 2780 0.0704 0.361 NO
2-Methylphenol 05 IRIS -— 0.0000 0.000 NO -—_ 0.0000 0.000 NO
4-Methyiphenol 06 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthalene 04 HEAST — 0.0000 0.000 NO -_— 0.0000 0.000 NO
Nickel 0.02 {b) _ 0.0000 0.000 NO 8.2 0.0003 0.013 NO
Phenol 0.04 RIS _— 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 03 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
1.1,1-Trichloroethane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007 HEAST -— 0.6000 0.000 NO - 4.0000 0.000 NO
Xylenes 2 IRIS -_— 0.0000 0.000 NO - 0.0000 0.000 NO
Zinc 0.2 HEAST 6.1 0.0002 0.001 NO 101 0.0003 0.001 NO
Hazard Index (Sum of DI/RID) 0.199 0.456
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water Intake (liters/day) 2
Body Weight (kilograme) 70

(a) Sources of RiDs:
RIS - Integrated Risk information System.
U.S. EPA 1088,
HEAST - Health Elfects Assessment Summary
Tables - Quanterly Summary. U.S EPA 1989.
{b) Nickel value base on nickel-coluble saits.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MW11M-01  Daily intake MW125-01 Daily intake

Does (RID) Concentsation (DI) Intake Exceeds | Concentration oH intake Exceeds
Chemical mohgiday  Sowce (a) | ugd  mg/kgiday DVRID  Relerence Done? upA  mghkgiday DURID Relerence Dose? |
Barlum 0.08 RIS 143 0.0041 0082 NO 149 0.0004 0.009 NO
Benzolc acid 4 RIS — 0.0000 0.000 NO —_ 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-sthythexyljphthalate 0.02 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0006  HEAST — 0.0000 0.000 NO — 0.0000 0.000 NO
Chwomium VI 0.005 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Copper 0.037 HEAST — 0.0000 0.000 NO — 0.0000 0.000 NO
1,1-Dichiorosthane 0.000 RIS _ 0.0000 0.000 NO — 0.0000 0.000 NO
1, t-Dichiorosthene ' 0.009 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Ethylbenzene ‘ 0.1 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Lead 1 0.0014  HEAST — 0.0000 0.000 NO — 0.0000 0.000 NO
Manganese 0.22 HEAST 1040 00207 0.135 NO 7.5 0.0002 0.001 NO
2-Methyighenol 05 IRIS ‘ - 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methylphenol 05 RIS -— 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthaiene 04  HEAST - | 0.0000 0.000 NO - 0.0000 0.000 NO
Nickel 0.02 (b) - 0.0000 0.000 NO - 0.0000 0.000 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Toluene 03 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1,1-Trichior 0.00 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylones 2 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Zino 0.2  HEAST 14.2 0.0004 0.002 NO ee 0.0003 0.001 NO
Hazard Index (Sum of DVRID) ‘ ‘ 0.219 0.011
EXPOSURE ASSUMPTIONS ‘ ;
Exposuie Setting Residential
Exposed individual Adult
Walter intake (liters/day) 2
Body Weight (kilograms) 70

{a) Souices ol RiDs: ‘
IRIS - Inlegrated Risk inlormation System. |
U.S. EPA 1988,
HEAST - Health Effects Assessment Summary
Tablos - Quarterly Summary. U.S. EPA 1989.
{b) Nickel value base on nickel-soluble saits.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Reletence MW13S-01  Daily intake MW14S-01  Daily intake

Does (RID) Concenltration (DY) Intake E d C ation (DN intake Exceeds
Chemical mo/giday Souice (a) | 7 ugA mg/kg/day DUVRMD Relerence Dose? | ugh mg/kgiday DVRID  Relerence Dose?
Barium 0.05 IRIS 113 0.0003 0.008 NO 134 0.0038 0.077 NO
Benzolc acid 4 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-sthylhexyl)phthalate 0.02 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005 HEAST - 0.0000 0.000 NO -— 0.0000 0.000 NO
Chromium VI 0.005 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichloroethane 0.009 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichioroathene 0.008 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Lead 0.0014 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 HEAST 19.1 0.0005 0.002 NO 952 0.0272 0.124 NO
2-Methylphenol 05 IRIS -_ 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methylphenol 0s IRIS - 0.0000 0.000 NO _— 0.0000 0.000 NO
Naphthalene 04 HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Nickel 0.02 (b) - 0.0000 0.000 NO - 0.0000 0.000 NO
Phenol 0.04 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 0.3 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
1,1,1-Trichloroethane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Zinc 0.2 HEAST 58 0.0002 0.001 NO 58 0.0002 0.001 NO
Hazard index (Sum of DI/RID) 0.010 0.201
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water intake (liters/day) 2
Body Weight (kilograms) 70

(a) Sources of RtDs:
IRIS - Integrated Risk information System
U.S. EPA 1968.
HEAST - Health EHects Assessment Summary
Tables - Quarterly Summary U S EPA 1989
(b) Nickel value base on nickel-soluble salts
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MW20S-01 Daily intake MW20D-01 Daily intake

Doee (RID) Conceniration (Ol) intake Exceeds | Concentration o) intake Exceeds
Chemical _mghgiday  Sowrce (a) ugd  mgikg/day DVRID Reference Dose? ugA  mgigiday DVRID Relerence Dose? |
Barium 0.05 IRIS 1280 0.0368 0.731 NO 248 0.0007 0.014 NO
Benzoic acid 4 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS ' - 0.0000 0.000 NO -_ 0.0000 0.000 NO
bis(2-sthylhexyl)phthalate 0.02 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 00005 HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Chiomium VI 0.005 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
1, 1-Dichiorosthane 0.000 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichlorosthene 0.000 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Ethylbenzene 0.1 RIS — 0.0000 0.000 NO -— 0.0000 0.000 NO
Lead 0.0014  HEAST 2 0.0001 0.041 NO — 0.0000 0.000 NO
Manganese 0.22 HEAST ™o 0.2203 1.001 YES 100 0.0029 0.013 NO
2-Methyiphenol 05 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methyiphenol 056 131]:] — 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthalens 0.4  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Nickel 0.02 (®) 56 0.0002 0.008 NO - 0.0000 0.000 NO
Phenol 0.04 RIS
Toluene 03 RIS -_ 0.0000 0.000 NO 0.0000 0.000 NO
1.1,1-Trichlorosthane 0.09 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Vanadium 0007 HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Zno 02 HEAST 401 0.0140 0.007 NO — 0.0000 0.000 NO
Hazard Indax (Sum of DI/R(ID) 1.789 0.027
EXPOSURE ASSUMPTIONS ~
Exposure Setting Residential
Exposed Individual Adult
Waler intake (litere/day) 2
Body Weight (kilograms) 70

(a) Sowces of RIDs:
IRIS - integrated Risk Information System.
U.8. EPA 1988.
HEAST - Health EHlects Asssssment Summary
Tables - Quarterly Summary. U.S. EPA 1980.
(b) Nickel value base on nickel-soluble sails.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Relerence MW21S-01  Daily intake

Doee (RID) Concentration (DY) Intake Exceeds
Chemical mogiday Souwrce (a) ugh mg/Ag/day DVRID Relerence Dose?
Barium 0.08 RIS 201 0.0057 0.115 NO
Benzoic acid 4 IRIS - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO
bie(2-ethylhexyl)phthalate 0.02 IRIS - 0.0000 0.000 NO
Cadmium 0.0005 HEAST -— 0.0000 0.000 NO
Chiomium Vi 0.005 RIS — 0.0000 0.000 NO
Copper 0.037 HEAST - 0.0000 0.000 NO
1.1-Dichlorosthane 0.009 IRIS 400 0.0140 1.558 YES
1.1-Dichiorosthene 0.000 IRIS —_ 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS — 0.0000 0.000 NO
Lead 0.0014 HEAST - 0.0000 0.000 NO
Manganese 0.22 HEAST 3220 0.0920 0.418 NO
2-Methylphenol 05 RIS - 0.0000 0.000 NO
4-Methylphenol 05 IRIS - 0.0000 0.000 NO
Naphthaiene 04  HEAST - 0.0000 0.000 NO
Nickel 0.02 (b) 13.4 0.0004 0.019 NO
Phenol 0.04 IRIS
Toluene 03 RIS 0.0000 0.000 NO
1.1,1-Trichloroethane 0.00 IRIS - 0.0000 0.000 NO
Vanadium 0.007 HEAST - 0.0000 0.000 NO
Xylenes 2 IRIS _ 0.0000 0.000 NO
Zinc 0.2 HEAST —_ 0.0000 0.000 NO
Hazard Index (Sum ot DVRID) 2.108
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Walef intake (liters/day) 2
Body Weight (kilograms) 70

(a) Sources of RiDs:
IRIS - Integrated Risk Information Syetem.
U.S. EPA 1988.
HEAST - Health Etects Assessment Summary
Tablees ~ Quarterly Summary. U.S. EPA 1980
{b) Nickel value base on nickel-soluble salts.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MW02D-01 MWO02M-01
U.S.EPA  Carcinogenic Litetime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical intake Lifetime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) ~ugh mg/kg/day  Cancer Risk ugll ~ mg/kg/day  Cancer Risk
Arsenic A 1.75 U.S.EPA 2.4 5.786E-08 1E-07 19.4 4.677€-07 8E-07
Beanzene A 0.029 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
1.4 Dichlorobenzeng B2 0.024 HEAST 0.000€+00 OE+00 0.000E+00 0E+00
1,1-Dichiorosthane C 0.091 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichioroethene (o 0.6 IRIS 0.000E+00 0E+00 0.000E+00 OE+00
Trichloroethene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS  1E-07  BE-07
SUM of RISKS W/O As 0E+00 o __ OE+00
EX RE ASSUMPTIONS
Exposure Setting Reasidential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Waeight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 0.75
Time in water (hr) 0.25
Number of days/week exposed 7
Number ot weeks/year exposed 52
Number of years exposed 75
Years in lifetime 75
Lifetime Average Water Intake 0.00002

(liters/kg body wi./day)

(a) Sources of Cancer Potency Faclors:

IRIS - Integrated Risk Information System, U.S. EPA 1988.
HEAST - Heahth Effacts Assessment Summary Tables, U.S. EPA 1989.

U.S. EPA - U.8. EPA 1988a.



19-Oct-89 (Page 2 of 7)
Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MWO02S-01 MWO03S-01
U.S. EPA  Carcinogenic Lifetime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Lifetime | Concentration  Chemical intake Lifetime
Chemical Classification (kg-day/mg) Source (a) o ug/l - mglkgldy Cancer Risk 1 ug/l mg/kg/day _(_:a’r!(_:gr F‘I_SE
Arsenic . A 1.75 U.S.EPA 9.5 2.290£-07 4E-07 19.4 4.677€-07 BE-07
Benzene A 0.029 IRIS 5 1.205E-07 3E-09 13 3.134E-07 9E-09
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
1,4 Dichlorobenzene B2 0.024 HEAST 2 4.821E-08 1E-09 0.000E+00 0E+00
1,1-Dichloroethane C 0.091 HEAST 0.000E+00 0E+00 190 4.580E-06 4E-07
1,1-Dichioroethene C 0.6 IRIS 0.000E+00 0E+00 15 3.616E-07 2E-07
Trichloroethene B2 0.011 IRIS 0.000E+00 0E+00 1 2.652€E-07 3E-09
SUM OF RISKS 4E-07 1E-06
SUM of RISKS W/O As SE-09 - 6E-07
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Waeight (kllograms) 70
Surface area (cm2) 18000
Percent submerged 0.75
Time in water (hr) 0.25
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 75
Yeoars in lifetime 75
Litetime Average Water intake 0.00002

(iters/kg body wi./day)

(a) Sources of Cancer Polency Factors:

IRIS - integrated Risk Information System, U.S. EPA 1988.

HEAST - Health Effects Assessment Summary Tables, U.S. EPA 1989.

U.S. EPA - U.S. EPA 1988a.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MWO03M-01 MW04S-01
U.S. EPA  Carcinogenic Litetime Average Excess Litetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Lifetime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) | ug/l mg/kg/day  Cancer Risk ugh _ mg/kg/day Cancer Risk
Arsenic A 1.75 U.S.EPA 68.4 1.649€E-06 3E-06 10.2 2.459€-07 4E-07
Benzene A 0.029 RIS 0.000E€+00 O0E+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000£+00 0E+00 0.38 9.161E-09 2E-09
1,4 Dichlorabenzene 82 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichioroethane C 0.091 HEAST 0.000E£+00 0E+00 0.000E+00 0E+00
1,1-Dichioroathene C 0.6 RIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichloroethene 82 0.011 RIS 0.000E+00 0E+00 0.000E+00 OE+00
SUM OF RISKS 3E-06 4E-07
SUM of RISKS W/O As 0E+00 2E-09

EX URE A MPTION

Exposure Setting Residential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm2) 18000
Percent submerged \ 0.75
Time in water (hr) 0.25
Number of days/week exposad 7
Number of weeks/year exposed 52
Number of years exposed 75
Years in lifetime 75
Lifetime Average Water Intake 0.00002

(liters/kg body wt./day)

(a) Sources of Cancer Polency Faclors:
IRIS - integrated Risk Information System, U.S. EPA 1988.
HEAST - Heakh Effects Assessment Summary Tables, U.S. EPA 1989.
U.S. EPA - US. EPA 1988a.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MWO05S-01 MWO06M-01
US.EPA  Carcinogenic Litetime Average Excess Litetime Average Excess

Carcinogen Potency Factor Concentration  Chemical intake Litetime | Concentration  Chemical Intake Liletime
Chemical Classification (kg-day/mg) Source (a) ugh mg/kg/day Cancer Risk | ug/l __ mg/kg/day Can_ggr Risk
Arsenic A 1.75 U.S. EPA 8 1.929E-07 3E-07 11 2.652E-08 SE-08
Benzene A 0.029 IRIS 7 1.687E-07 SE-09 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 OE+00
1,4 Dichlorobenzene 82 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichloroethane C 0.091 HEAST 570 1.374E-05 1E-06 36 8.679E-07 8E-08
1,1-Dichloroethene C 0.6 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
Trichlorosthene 82 0.011 RIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS _ 2%-06 hE-0r
SUM of RISKS W/O As 1E-06 B __ 8E-08
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 0.75
Time in water (hr) 0.25
Number of days/week exposed 7
Number of weeks/year exposed 52
Number ot years exposed 75
Years in litetime 75
Lifetime Average Walter Intake 0.00002

(liters/kg body wi./day)

(a) Sources of Cancer Potency Faclors:

IRIS - Integrated Risk Information System, U S. EPA 1988.

HEAST - Health Eftects Assessment Summary Tables, U.S. EPA 1989,

U.S. EPA -U.S. EPA 1988a.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MWO7M-01 MWO08D-01
US.EPA  Carcinogenic Liletime Average Excess Lifetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Lifetime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) | ug/l mg/kg/day  Cancer Risk 7 ug/l -mg/kg/day Cancer Risk
Arsenic A 1.75 U.S.EPA 3.3 7.955E-08 1E-07 3.2 7.714E-08 1E-07
Benzene A 0.029 IRIS 0.000€E+00 0E+00 0.000E+00 OE+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
1.4 Dichlorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00 0E+00
1,1-Dichloroethane C 0.091 HEAST 0.000E+00 OE+00 0.000E+00 0E+00
1.1-Dichioroethene C 0.6 IRIS 0.000E+00 0E+00 0.000E +00 0E+00
Trichioroethene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS 1E-07 1E-07
SUM of RISKS W/O As 0E+00 0E+00

RE MPTI

Exposwre Setting Residential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Waeight (kilograms) 70
Surtace area (cm2) 18000
Percent submerged 0.75
Time in water (hr) 0.25
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 75
Years in lifetime 75
Litetime Average Water Intake 0.00002

(liters/xg body wt./day)

(a) Sources of Cancer Potency Factors:

IRIS - Integrated Risk information System, U.S. EPA 1988,

HEAST - Health Effects Assessment Summary Tables, U.S. EPA 1089.

U.8. EPA - U.5. EPA 1988a.
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Table L-5
EXCESS LIFETIME CANCER RISK

GROUNDWATER DERMAL ABSORPTION EXPOSURE

ONALASKA SITE
MWO9M-01 MW11M-01
U.S. EPA  Carcinogenic Litetime Average Excess Litetime Average

Carcinogen Potency Factor Concentration  Chemical Intake Litetime | Concentration  Chemical Intake
Chemical Classification (kg-day/mg) Source (a) ug/l mg/kg/day  Cancer Risk ug/t mg/kg/day
Arsenic A 1.75 U.S. EPA 5.3 1.278E-07 2E-07 41 9.884E-08
Benzene A 0.029 IRIS 0.000E+00 0E+00 0.000E+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00
1.4 Dichiorobenzene B2 0.024 HEAST 0.000E+00 0E+00 0.000E+00
1,1-Dichloroethane C 0.091 HEAST 0.000E+00 0E+00 0.000E+00
1,1-Dichloroethene C 0.6 RIS 0.000E+00 0E+00 0.000E+00
Trichloroethene B2 0.om IRIS 0.000E+00 0E+00 0.000E+00
SUM OF RISKS ) 2E-07 o
SUM of RISKS W/O As B OE+00
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Water Absorption Rate (mg/cm2/hr) 0.5
Body Waeight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 0.75
Time In water (hr) 0.25
Number of days/week exposed 7
Number ot weeks/year exposed 52
Number of years exposed 75
Yaars in lifetime 75
Litetime Average Water Intake 0.00002

(liters/kg body wit./day)

(8) Sources of Cancer Potency Factors:

IRIS - Imegrated Risk Information System, U.S. EPA 1988.

HEAST - Health Elfects Assosement Summary Tables, U.S. EPA 1989.

U.S. EPA - U.S. EPA 1988a.

(Page 6ol 7)
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE
MW20S-01 MW21S-01
U.S. EPA  Carcinogenic Lifetime Average Excess Litetime Average Excess

Carcinogen Potency Factor Concentration  Chemical Intake Lifetime | Concentration  Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) | ugh mg/kg/day  Cancer Risk ught mg/kg/day Cancer Ri§§
Arsenic A 1.75 U.S. EPA 35 0.000E+00 0E+00 0.000E+00 OE+00
Benzene A 0.029 IRIS 0.000E+00 OE+00 0.000E+00 0E+00
DDD B2 0.24 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
1,4 Dichiorobenzene B2 0.024 HEAST 0.000£+00 0E+00 0.000E+00 0E+00
1,1-Dichloroethane C 0.091 HEAST 0.000E+00 0E+00 490 0.000E+00 0E+00
1,1-Dichloroethene . C 0.6 RIS 0.000E+00 QE+00 0.000E+00 0E+«00
Trichlorosthene B2 0.011 IRIS 0.000E+00 0E+00 0.000E+00 0E+00
SUM OF RISKS __OE+00 0E+00
SUM of RISKS W/O As B OE+00  OE.00
EXPOSURE ASSUMPTIONS
Exposure Selling Residential
Waler Absorption Rate (mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 0.75
Time in water (hr) 0.25
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 75
Years in lifetime 75
Lifetime Average Waler Intake 0.00002

(liters/kg body wt./day)

(8) Sources of Cancer Potency Faclors:

1AIS ~ Integrated Risk information System, U.S. EPA 1988.

HEAST - Health Effocts Assassment Summary Tables, U S EPA 1989.

U.B. EPA - U.S. EPA 1988a.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RtD)
DERMAL ABSORPTION EXPOSURE

Relerence MWO02S-01  Daily Intake MWO2M-01  Daily Intake

Dose (RID) Concentration On Intake Exceeds | Concentration (DY) intake Exceeds
Chemical mg/kgiday Source (s)| ug/l _mg/kg/day  DIRID Relerence Dose? | ..__ugh  mg/kg/day  DIRID Reterence Dose?
Barium 0.06 IAIS 352 0.0008 0.017 NO 1390 0.0034 0067 NO
Benzolc acid . 4 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO — 0.0000 0 000 NO
bis{2-ethyihexyl)phthalate 0.02 IRIS — 0.0000 0.000 NO - 0.0000 0000 NO
Cadmium 0.0005  HEAST - 0.0000 0.000 NO - 0 0000 0 000 NO
Chromium Vi 0.005 IRIS 248 0.0601 0.012 NO - 0.0000 0.000 NO
Coppet 0037 SPHEM 83 0.0000 0.001 NO - 0.0000 0.000 NO
1,1-Dichioroethane 0.009 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichlorosthene 0.009 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Ethyibenzens 0.1 IRIS 6 0.0000 0.000 NO - 0.0000 0.000 NO
Lead 0.0014  SPHEM 76 0.0000 0.013 NO 8.1 0.0000 0014 NO
Manganess 022 SPHEM 1340 0.0032 0.015 NO 972 0.0023 oot NO
2-Methyiphenol 0.6 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methyiphenol 05 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthalene 0.4  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Nickel 0.02 (b) 278 0.0001 0.003 NO 74 0.0000 0.001 NO
Phenol 0.04 RIS -— 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 03 IRIS — 0.0000 0.000 NO — 0.0000 0.000 NO
1.1,1-Trichioroethane 0.09 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Vanadium 0.007  HEAST 8.1 0.0000 0.003 NO - 0.0000 0000 NO
Xylenes 2 IRIS - 0.0000 0.000 NO — 0.0000 0 000 NO
Zinc 0.2  HEAST 498 0.0001 0.001 NO 58.4 0.0001 0.001 NO
Hazard Index (Sum of DI/RID) 0.064 0.093
EX| URE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water absorplion rate(mg/cm2/hr) 0.5
Body Waeight (kilograms) 70
Surlace area (cm2) 18000
Percent submerged 75
Time in water 0.25
Water intake (Vkg-day) 0.0024

(a) Sources of RiDs:
IRIS - Integrated Risk Information System.
US EPA 1988
HEAST - Health EHects Assessment Summary
Tables - Quanerly Summary. U S EPA 1989

{b) Nickel vaiue base on nickel-suiuble salls
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Table L-6
COMPARISON OF ESTIMATED DALY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE
Relerence MWO020-01  Daily Intake MWO03S-01  Daily Intake
Doss (RID) Concentration (D) Intake Exceeds | Concentration (D) intake Excaeds

Chemical mp/kg/iday Source (s) ug/l mg/kg/day DURID Relerence Dose? ugN  mg/kg/day  DUVRID Reference Dase? |
Barium 0.05 IRIS 152 0.0004 0.007 NO 503 0.0014 0.020 NO
Benitolc acid 4 IRIS - 0.0000 0.000 NO 23 0.0001 0.000 NO
gamma BHC (lindane) 0.0003 IRIS —_ 0.0000 0.000 NO -_— 0.0000 0.000 NO
bis{2-ethylhexyl)phthalate 0.02 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Cadmium 0.0005  HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Cheomium Vi 0.005 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037 SPHEM 8.1 0.0000 0.001 NO - 0.0000 0.000 NO
1,1-Dichlorosthane 0.008 IRIS - 0.0000 0.000 NO 190 0.0005 0.051 NO
1,1-Dichiorosthene : 0.009 IRIS - 0.0000 0.000 NO 15 0.0000 0.004 NO
Ethylbenzene | 0.1 IRIS 2 0.0000 0.000 NO 210 0.0005 0.005 NO
Lead 0.0014 SPHEM _— 0.0000 0.000 NO — 0.0000 0.000 NO
Manganese ‘ 0.22 SPHEM 1190 0.0020 0.013 NO ar20 0.0060 0.041 NO
2-Methylphenol 05 RIS - 0.0000 0.000 NO s6 0.0001 0.000 NO
4-Methyiphenol | 0.5 IRIS - 0.0000 0.000 NO ! o4 0.0002 0.000 NO
Naphthalene , 04  HEAST - 0 0000 0.000 NO , 56 0.000t 0.000 NO
Nickel 0.02 (b} 6.4 0.0000 0.00t NO 198 0.0000 0.002 NO
Phenal | o.04 RIS - 0.0000 0.000 NO ° 0.0000 0.000 NO
Toluene 03 RS - 0.0000 0.000 NO 8300 0.0200 0.087 NO
1,1,1-Triohiorosthane 0.00 IS -_ 0.0000 0.000 NO 240 0.0008 0.008 NO

‘ 0007  HEAST - 0.0000 0.000 NO 34 0.0000 0.001 NO
Xylanoe f 2 IRIS - 0.0000 0.000 NO 2300 0.0055 0.003 NO
Zno 0.2  HEAST 09 0.0000 0.000 NO 109 0.0000 0.000 NO
Hazard Index (Sum of DV/RID) 0.022 | 0.210 ‘

XPOSURE A MPTIONS ‘

Exposure Selting Residential
Exposed individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Weight (kilograms) 70 -
Surlace area (cm2) 18000 ‘
Percent submerged 75 ‘
Time in water 0.25 | |
Water intake (Vkg-day) 0.0024 ‘

(a) Sources of RMDs: ) |
I RIS ~ Integrated Risk Information System. I
| U.5 EPA 1988.
HEASYT - Health Etfects Assessment Summary
Tables - Quanierly Summary. U.S. EPA 1080.

{b) Nickel vaiue base on nickel-soluble salts.

% | (
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Reference MWO3M-01  Daily Intake MWO04S-01 Dally Intake

Dose (RID) Concentration (v} Intake Exceeds | Concentration (D1) Intake Exceeds
Chamical mg/kg/day  Source (a) __ugh mglkg/day DVRID RelerenceDose? | ~~ ugl  mglkg/day  DVRID Reterence Dose?
Barium 0.05 IRIS 2760 0.0067 0.133 NO 401 0.0010 0.019 NO
Benzoic acid 4 IRIS _— 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 RIS -— 0.0000 0.000 NO - 0.0000 0.000 NO
bie(2-sthylhexyl)phihalate 0.02 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005  HEAST — 0.0000 0.000 NO — 0.0000 0.000 NO
Chromium VI 0.005 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Coppet 0.037 SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiorosthane 0.009 RIS - 0.0000 0.000 NO -_ 0.0000 0.000 NO
1.1-Dichiorosthene 0.009 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Ethytbenzene 0.1 IRIS - 0.0000 0.000 NO '} 0.0001 0.001 NO
Lead 0.0014  SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 SPHEM 1200 0.0030 0.014 NO 3320 0.0080 0.036 NO
2-Methylphenol 05 RS —_ 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methylphenol 08 IRIS - 0.0000 0.000 NO -_ 0.0000 0.000 NO
Naphthalens 04  HEAST - 0.0000 0.000 NO 23 0.0001 0.000 NO
Nicked 0.02 () 63 0.0000 0.001 NO - 0.0000 0.000 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 03 IRIS - 0.0000 0.000 NO 530 0.0013 0.004 NO
1.1.1-Trichloroethane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Zino 02  HEAST 14.4 0.0000 0.000 NO 15.1 0.0000 0.000 NO
Hazard Index (Sum of DVRID) 0.148 0.061
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 75
Time in water 0.25
Water intake (Vkg-day) 0.0024

(a) Sources of RiDs:
IRIS ~ Integrated Risk Information System.
U.S. EPA 1988.
HEAST — Health Effects Assessment Summary
Tabies - Quarterly Summary. U.S. EPA 1989.

{b) Nickel vaiue base on nickel-soluble salts
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Reolerence MWO05S-01  Daily Intake MWO6M-01  Daily Intake

Dose (RID) Concentration (D)) intake Exceeds | Concentration (D)) Intake Exceeds
Chemical _mg/kg/day Souice (s) ug/ mg/kg/day DURID _Relerence Dose? | ug/t mg/kg/day  DVRID Relerence Dose?
Barum 0.05 RIS 347 0.0008 0.017 NO 1370 0.0033 0.0668 NO
Benzolc acid 4 IRIS 14 0.0002 0.000 NO - 0.0000 0.000 NO
gamma BHC (indane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-sthylhexyphthalate 0.02 IRIS -— 0.0000 0.000 NO — 0.0000 0.000 NO
Cadmium 0.0005  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Chromium VI 0.005 IS - 0.0000 0.000 NO — 0.0000 0.000 NO
Coppet 0037 SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiciosihane 0.009 IRIS 570 0.0014 0.153 NO 38 0.0001 0.010 NO
1,1-Dichiorosthene 0.000 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS 160 0.0004 0.004 NO - 0.0000 0.000 NO
Lead 0.0014  SPHEM — 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 022 SPHEM 6890 0.0186 0.075 NO 4500 0.0108 0.049 NO
2-Methytphenol 05 IRIS 58 0.0001 0.000 NO - 0.0000 0.000 NO
4-Methyiphenol 0s IRIS 10 0.0003 0.001 NO — 0.0000 0.000 NO
Naphthalens 0.4  HEAST a7 0.0001 0.000 NO — 0.0000 0.000 NO
Nickel 0.02 (b) 8.8 0.0000 0.001 NO 8.1 0.0000 0.001 NO
Phenol 0.04 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 0.3 IRIS 8300 0.0200 0.087 NO — 0.0000 0.000 NO
1,1,1-Trichiorosthane 0.00 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0007  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Xylenes 2 RS 1400 0.0034 0.002 NO - 0.0000 0.000 NO
Znc 0.2  HEAST ale 0.0001 0.000 NO 67 0.0000 0.000 NO
Hazard Index (Sum of DI/RID) 0.320 0.126
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Waeight (kilograms) 70
Surtace area (cm2) 18000
Percent submerged 75
Time In water 0.25
Water intake (Vkg-day) 0.0024

(a) Sources of RDs:
IRIS - Integrated Risk information System.
U.S. EPA 1988.
HEAST - Health Effocts Assessment Summary
Tables - Quarterly Summary. U.S. EPA 1089.

{b) Nickel value base on nickel-soluble saits.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Reference MWO7M-01  Daify intake MWO08S-01  Daily intake

Dose (RID) Concentration (DI) Intake Exceeds | Concentration [(»])) Intake Exceeds
Chemical mg/kg/day  Source (a) ugl  mgkg/day DVRID Reference Dose? | ugi __mg/kg/day ~ DURID Reterence Dose?
Barium 0.05 IRIS 235 0.0008 0.011 NO 145 0.0003 0.007 NO
Benzoic acid 4 RIS - 0.0000 0.000 NO -— 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0 000 NO
bis(2-ethythexytiphthalate 0.02 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 0.0005  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Chromium Vi 0.005 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037 SPHEM — 0.0000 0.000 NO 6.2 0.0000 0 000 NO
1.1-Dichioroethane 0.000 IRIS -- 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiorosthene 0.009 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzene 0.1 RIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Lead 0.0014 SPHEM - 0.0000 0.000 NO 27 0.0000 0.005 NO
Manganess 022 SPHEM 718 0.0017 0.008 NO 5600 0.0137 0.082 NO
2-Methylphenol (Y ) IRIS - 0.0000 0.000 NO -_ 0.0000 0.000 NO
4~Methyiphenol 0.5 IAIS — 0.0000 0.000 NO -— 0.0000 0.000 NO
Naphthalene 04  HEAST 0.0000 0.000 NO - 0.0000 0.000 NO
Niokel 0.02 {b) - 0.0000 0.000 NO 19.9 0.0000 0.002 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Toiuene 0.3 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1,1-Trichiorosthane 0.09 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007  HEAST -_ 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Unc 0.2  HEAST 144 0.0000 0.000 NO 202 0.0000 0.000 NO
Hazard index (Sum of DI/RID) 0.019 0.077
EXPOSURE ASSUMPTIONS
Exposure Setting Residentiai
Exposed Individual Adult
Water absorption rate(mg/cm2/hr) 05
Body Waeight (kilograms) 70
Surface area (cm2) 18000
Percent submerged 75
Time in water 0.25
Water intake (Vkg-day) 0.0024

(a) Sources of RiDs:
IRIS - Integrated Risk Information System.
U.5. EPA 1988.
HEAST - Heallh Effects Assesement Summary
Tabies - Quarterly Summary. U.S. EPA 1989,

{b) Nickel value base on nickel-soluble salts.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Relerence MWO08BM-01  Daily intake MWO0BD-01  Daily intake

Dose (RID) Concentration (3)] intake Exceeds | Concentration (D¥) Intake Exceeds
Chemical mg/kg/day Source (a)| ug/l mg/kg/day DVRID Reterence Dose? ugh mg/kg/day DIRID Relerence Dose? |
Barium 0.08 IRIS 600 0.0014 0.029 NO 882 0.0002 0.004 NO
Benzolc acid 4 IRIS - 0.0000 0 000 NO —_ 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-sthythexyf)phthaiate 0.02 IRIS - 0.0000 0.000 NO _ 0.0000 0.000 NO
Cadmium 0.0006  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Chiomium Vi 0.005 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Copper 0.037 SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiorosthane 0.000 IRIS -_ 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiorosthens 0.000 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzens 0.1 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Lead 0.0014 SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 022 SPHEM 3060 0.0074 0.034 NO 2530 0.0081 0.028 NO
2-Methyiphenal 05 IRIS -— 0.0000 0.000 NO — 0.0000 0.000 NO
4~-Methyiphenal 05 RIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthalene 04  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Niokel 0.02 (b) 87 0.0000 0.001 NO 6.1 0.0000 0.001 NO
Phenal 0.04 IRIS -_ 0.0000 0.000 NO - 0.0000 0.000 NO
Toluene 03 IRIS — 0.0000 0.000 NO —_ 0.0000 0.000 NO
1,4,1-Trichiorosthane 0.09 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Vanadium 0.007 HEAST — 0.0000 0.000 NO — 0.0000 0.000 NO
Xytenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Zino 02  HEAST 138 0.0000 0.000 NO ) 0.0000 0.000 NO
Hazard Index (Sum of DVRID) 0.064 0.033

X RE UMPTIONS

Exposure Setting Residential
Exposed individual Aduit
Water absorption rate(mg/cm2/hr) 0.5
Body Walght (kilograms) 70
Surface area (cm2) 18000
Percent submerged 75
Time in water 0.25
Water intake (Ukg-day) 0.0024

(a) Sousces of RfDs:
IAIS - integrated Risk Information System.
U.8. EPA 1988.
HEAST - Health Effects Assessment Summary
Tables - Quarterly Summary. U.S. EPA 1889.

{b) Nickel value base on nickel-soluble salts.
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Table L-6

COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)
'DERMAL ABSORPTION EXPOSURE

Retaerence MWO9M-01  Daily Intake MW10M-01  Daily Intake
Dose (RID) Concentration (D1) intake Exceeds | Concentration (o))} intake Exceeds

Chemical mg/kg/iday  Source (a)] ug/ mg/kg/day DVRID Reference Dose? | ugh mg/kg/day  DUVRID Referance Dose?
Barium 0.05 IRIS 122 0.0003 0.006 NO 141 0.0003 0.007 NO
Benzolc ackd 4 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-ethyihexyphthalate 0.02 IS — 0.0000 0.000 NO - 0.0000 0.000 NO
Cadmium 00005  HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Chromium Vi 0.005 IS - 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0037 SPHEM _— 0.0000 0.000 NO - 0.0000 0.000 NO
1,1-Dichiorosthane 0.009 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1-Dichiorosthene 0.000 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzens 0.1 IAIS —_ 0.0000 0.000 NO - 0.0000 0.000 NO
Lead 0.0014  SPHEM - 0.0000 0.000 NO - 0.0000 0.000 NO
Manganese 0.22 SPHEM 901 0.0024 0.011 NO 2780 0.0067 0.030 NO
2-Methyiphenal 0.5 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
4-Methylphenol 0.5 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Naphthalene 04  HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Nickel 0.02 ) - 0.0000 0.000 NO 9.2 0.0000 0.001 NO
Phenol 0.04 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Toiuens 0.3 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
1.1,1-Trichioroethane 0.09 IRIS -— 0.0000 0.000 NO -— 0.0000 0.000 NO
Vanadium 0.007  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
2ino 02  HEAST 6.1 0.0000 0.000 NO 101 0.0000 0.000 NO
Hazard index (Sum of DI/RID) 0.017 0.038

EX URE ASSUMPTIONS

Exposure Satting Residential

Individual Adult

Water absorption rate(mg/cm2/hr) 0.5

Body Weight (kilograms) 70

Surface area (cm2) 18000

Percent submerged 75

Time in water 0.25

Water intake (Vkg-day) 0.0024

{a) Sources of RiDs:
IRIS ~ Integrated Risk Informalion System.
U.5. EPA 1988,
HEAST - Heakh Etiects Assessment Summary
Tables - Quarterly Summary. U.S. EPA 1989.

(b) Nickel vaiue base on nickei-soluble saits.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RtD)
DERMAL ABSORPTION EXPOSURE

Reterence MW11M-01  Daily intake MW12S5-01 Daily Intake

Dose (RID) Concentration (DY) Intake Exceeds | Concentration (Dh) intake Exceeds
Chemical mg/kg/day  Source (a) ug/l mg/kg/day DURID Reterence Dose? ug/l mg/kg/day DVRID  Relerence Dosa? |
Barium 008 RIS 143 0.0003 0.007 NO 149 0.0000 0.001 NO
Benxolc acld 4 (11T - 0.0000 0.000 NO — 0.0000 0000 NO
gamma BHC (lindane) 0.0003 IRIS —_ 0.0000 0.000 NO - 0.0000 0.000 NO
bis(2-sthylhexyl)phthalate 0.02 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Cadmium 0.0006  HEAST -_ 0.0000 0.000 NO - 0.0000 0.000 NO
Chiomium Vi 0.005 RIS -— 0.0000 0.000 NO — 0.0000 0.000 NO
Copper 0.037 SPHEM — 0.0000 0.000 NO — 0.0000 0.000 NO
1,1-Dichiorosthane 0.000 IRIS - 0.0000 0.000 - 0.0000 0.000 NO
1,1-Dichiorosthene 0.000 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Lead 00014 SPHEM - 0.0000 0.000 NO — 0.0000 0.000 NO
Mangansse 022 SPHEM 1040 0.0025 0.0t1 NO 76 0.0000 0.000 NO
2-Methylphenal 08 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
4-Methylphenal 05 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Naphthalens 04  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Nickel 0.02 (b) — 0.0000 0.000 NO — 0.0000 0.000 NO
Phenol 0.04 RIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Tolusne 03 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
1,1,1-Trichlorosthane 0.00 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Vanadium 0.007  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Xylenes 2 IRIS -- 0.0000 0.000 NO — 0.0000 0.000 NO
Zinc 0.2  HEAST 14.2 0.0000 0.000 NO CY ] 0.0000 0.000 NO
Hazard Index (Sum of DI/RID) 0.018 0.001
EX E A MPTION
Exposure Setting Residential
Exposed individual Adult
Waler absorption rate(mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm?2) 18000
Percent submerged 75
Time in water 0.25
Water intake (Vkg-day) 0.0024

(a) Sources of RiDs:
IRIS - integrated Risk information System.
U.S. EPA 19088.
HEAST -~ Health Effects Assesament Summary
Tables - Quarterly Summary. U.S. EPA 1089.

(b) Nickel value base on nickel-soluble saits.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE
Relerence Daily Intake Daily Intake
Dose (RID) Concentration (DY) Intake Exceeds | Concentration (1) Intake Exceeads

Chemical mg/kg/iday Souice (a) ug/ mg/kg/day DV/RID _ Relerence Dose? | mg/kg/day DI/RID Reference Dose? |
Basium 0.06 IAIS 13 0.0000 0.001 NO 0.0003 0.006
Benzola acid 4 IRIS — 0.0000 0.000 NO 0.0000 0.000
gamma BHC (lindane) 0.0003 IRIS - 0.0000 0.000 NO - 0.0000 0.000
bis{2-sthythexyl)phthalate 0.02 IRIS - 0.0000 0.000 NO — 0.0000 0.000
Cadmium . 0.0005  HEAST — 0.0000 0.000 NO - 0.0000 0.000
Chromium Vi 0.005 IRIS - 0.0000 0.000 NO — 0.0000 0.000
Copper 0037 SPHEM — 0.0000 0.000 NO — 0.0000 0.000
1,1-Dichiorcethane 0.009 IRIS —_ 0.0000 0.000 NO -— 0.0000 0.000
1,1-Dichiorosthens 0.000 IRIS -— 0.0000 0.000 NO — 0.0000 0.000
Ethylbenzens 0.1 IRIS - 0.0000 0.000 NO — 0.0000 0.000
Lead 0.0014 SPHEM - 0.0000 0.000 NO - ©0.0000 0.000
Manganess : 022 SPHEM 19.1 0.0000 0.000 NO 952 0.0023 0.010
2-Methyiphenol 05 IRIS -— 0.0000 0.000 NO — 0.0000 0.000
4-Methylphenol 05 IAIS —_ 0.0000 0.000 NO - 0.0000 0.000
Naphthalene 04  HEASY — 0.0000 0.000 NO -_ 0.0000 0.000
Nickel 0.02 (b) — 0.0000 0.000 NO - 0.0000 0.000
Phenol 0.04 IRIS - 0.0000 0.000 NO — 0.0000 0.000
Toluene 03 IRIS — 0.0000 0.000 NO — 0.0000 0.000
1,1,1-Trichlorosthane 009 IAIS — 0.0000 0.000 NO — 0.0000 0.000
Vanadium 0007  HEAST - 0.0000 0.000 NO - 0.0000 0.000
Xylenes 2 IRIS - 0.0000 0.000 NO - 0.0000 0.000
Zino 02  HEAST 5.8 0.0000 0.000 NO 58 0.0000 0.000
Hazard index (Sum of DI/RfD) 0.001 0.017
EXPOSURE ASSUMPTIONS
Exposure Selting Residential

Individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Welght (kilograms) 70
Surtace area (cm2) 18000
Paccent submerged 75
Time in water 0.25
Water intake (I/kg-day) 0.0024

(a) Sources of RiDs:
IRIS - integrated Risk information Sysiem.
U.S. EPA 1988.
HEAST - Health Effects Assessment Summary
Tables - Quanterly Summary. U.S. EPA 1989.

(b) Nickel value base on nickel-soluble salls.

(Page gof 11)
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Relerence MW20S-01 Dally Iintake MW20D-01  Daily Iintake

Dose (RID) Concentration (D) intake Exceeds | Concentration (D) intake Exceeds
Chemical _mg/kg/day  Souice ()| ught mg/kg/day DI/RtD Relerence Dose? ugh mg/kg/day DI/RID Reterence Dose?
Barlum 0.08 RIS 1280 0.0031 0.062 NO 248 0.0001 0.001 NO
Benzoic acid 4 s — 0.0000 0.000 NO - 0.0000 0.000 NO
gamma BHC (indane) 0.0003 RIS - 0.0000 0.000 NO - 0.0000 0.000 NO
bla(2-sthyihexyl)phthalate 002 RIS — 0.0000 0.000 NO -— 0.0000 0.000 NO
Cadmium 0.0006  HEAST - 0.0000 0.000 NO — 0.0000 0.000 NO
Chromium Vi 0.008 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Copper 0.037  SPHEM — 0.0000 0.000 NO — 0.0000 0.000 NO
1,1-Dichicrosthane 0.000 RIS — 0.0000 0.000 NO — 0.0000 0.000 NO
1,1-Dichiorosthene 0.000 IRIS - 0.0000 0.000 NO - 0.0000 0.000 NO
Ethylbenzene 0.1 RIS — 0.0000 0.000 NO — 0.0000 0.000 NO
Lead 0.0014 SPHEM 2 0.0000 0.003 NO - 0.0000 0.000 NO
Manganese 022 SPHEM 710 0.0188 0.084 NO 100 0.0002 0.001 NO
2-Methyiphenol 06 1] — 0.0000 0.000 NO — 0.0000 0.000 NO
4-Methyiphenal 05 IRIS — 0.0000 0.000 NO - 0.0000 0.000 NO
Naphihalene 04  HEAST - 0.0000 0.000 NO - 0.0000 0.000 NO
Niokel 0.02 ®) 56 0.0000 0.001 NO —_ 0.0000 0.000 NO
Phenol 0.04 (111 0.0000 0.000 NO 0.0000 0.000 NO
Toluehe 03 IRS - 0.0000 0.000 NO 0.0000 0.000 NO
1,1,1-Trichlorosthane 0.00 IRIS - 0.0000 0.000 NO — 0.0000 0.000 NO
Vanadium 0.007  HEAST — 0.0000 0.000 NO - 0.0000 0.000 NO
Xylenos 2 IRIS - 0.0000 0.000 NO -— 0.0000 0.000 NO
Jno 0.2  HEAST o 0.0012 0.008 NO — 0.0000 0.000 NO
Hazard Index (Sum of DV/RID) 0.156 0.002
EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Exposed Individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surtace area (cm2) 18000
Percent submerged . 75
Time in water 0.25
Water intake (Vkg-day) 0.0024

(a) Bources of RMDs:
IRIS - integrated Risk Information System.
U.8. EPA 1088.
HEAST - Health Effects Assessment Summary
Tabies - Quanterly Summary. U.S. EPA 1889.

(b) Nickel vaiue base on nickel-soluble salts
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Relerence MW21S-01  Daily Intake

Dose (RID) Concentration ) Intake Exceeds
Chemical mg/kg/iday Source (a) ugl mg/kg/day  DI/RID Relerence Dose? |
Barium 0.08 RIS 201 0.0005 0.010 NO
Benzoic acld 4 IRIS - 0.0000 0.000 NO
gamma BHC (ndane) 0.0003 IRIS - 0.0000 0.000 NO
bie(2-ethythexyl)phthalate 0.02 IRIS —_— 0.0000 0.000 NO
Cadmium 0.0006  HEAST - 0.0000 0.000 NO
Chiomium Vi 0.005 RIS -_ 0.0000 0.000 NO
Copper 0.037 SPHEM —_ 0.0000 0.000 NO
1,1-Dichiorosthane 0.000 IRIS 490 00012 0.131 NO
1,1-Dichicrosthens 0.009 IRIS — 0.0000 0.000 NO
Ethylbenzene 0.1 IRIS —_ 0.0000 0.000 NO
Lead 0.0014 SPHEM — 0.0000 0.000 NO
Manganess 022 SPHEM a220 0.0078 0.035 NO
2-Methyiphenol 05 IRIS -_ 0.0000 0.000 NO
4-Methyiphenol 05 IRIS - 0.0000 0.000 NO
Naphthaiene 0.4  HEAST -_ 0.0000 0.000 NO
Nickel 0.02 (b) 13.4 0.0000 0.002 NO
Phenol 0.04 IRIS 0.0000 0.000 NO
Tolusne 03 IRIS 0.0000 0.000 NO
1,1,1-Trichlorosthane 0.09 IRIS - 0.0000 0.000 NO
Vanadium 0.007  HEAST — 0.0000 0.000 NO
Xylenes 2 RIS - 0.0000 0.000 NO
Zinc 0.2  HEAST - 0.0000 0.000 NO
Hazard Index (Sum of DIVRID) 0.178

X RE ASSUMPTIONS

Exposure Setting Residential
Exposed |ndividual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surlace area (cm2) 18000
Percent submerged 75
Time in water 0.25
Walter intake (/kg-day) 0.0024

(a) Sources of RiDs:
IRIS - Integrated Risk inlformation System.
US EPA 1088.
HEAST - Heallh Eftacls Assessment Summary
Tables - Quanieily Summary U S EPA 1980

{b) Nickel vaiue base on nickel-soluble saits
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Table L-7
EXCESS LIFETIME CANCER RISK
WATER INGESTION - MEAN MONITORING WELL CONCENTRATIONS

ONALASKA SITE
U.S. EPA Carcinogenic Average (b) Lifetime Average Excess

Carcinogen  Potency Factor Concentration Chemical Intake Lifetime
Chemical Classification  (kg-day/mg)  Source (a) (ugM (mg/kg/day) Cancer Risk
Arsenic A 1.75 HEAST 13.05 3.729E-04 7E-04
Benzene A 0.029 IRIS 3.96 1.131E-04 3E-06
1,1-Dichloroethane C 0.091 HEAST 108.83 3.109E-03 3E-04
SUM OF RISKS 9E-04
SUM of RISKS W/O As (d) 3E-04
EX RE A MPTIONS
Exposure Setting Residential
Daily Water Intake (liters/day) 2
Body Waeight (kilograms) 70
Number of days/week exposed 7
Number of weeks/year axposed 52
Number of years exposed 70
Lifetime Average Water Intake 0.029

(liters/kg body wt./day)

(a) Sources of Cancer Potericy Factors:
IRIS - Integrated Risk Information System. U.S. EPA 1988.
HEAST - Health Effects Assassment Summary Tabies - Quarterly Summary. U.S. EPA 1989

(b) Average = Arithmetic Mean Value for groundwater monitoring well data for compounds detected
in greater than 109 of 12 source/downgradient monitoring wells.

(¢) Highaest detected concentration in 12 sourca/downgradient monitoring wells.

(d) Arsenic detected above background concentration at one well only (MWO3M), hence this value is
most represantativa of axcess lifetima cancer risk.
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Table L-8

COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

WATER INGESTION EXPOSURE

ONALASKA SITE

Reaference Average (b) Daily intake

Dose (RID) Concentration (D) Intake Exceeds
Chemical {mg/kg/day) Source (a) (ugM (mg/kg/day) DI/RID eference Dose?
Barium 0.05 IRIS 699.93 0.0200 0.400 NO
Benzoic acid 4 IRIS 28.67 0.0008 0.000 NO
Copper 0.037 d 11.26 0.0003 0.009 NO
1,1-Dichioroethane 0.009 IRIS 108.83 0.0031 0.345 NO
Ethyibenzene 0.1 IRIS 36.38 0.0010 0.010 NO
Lead 0.0014 HEAST 3.41 0.0001 0.070 NO
Manganese 0.22 HEAST 3141 0.0897 0.408 NO
2-Maethyiphenol 0.5 IRIS 13.67 0.0004 0.001 NO
4-Methyiphenol 0.5 IRIS 18.67 0.0005 0.001 NO
Naphthalene 0.4 HEAST 14.25 0.0004 0.001 NO
Nickal 0.02 c 12.56 0.0004 0.018 NO
Toluene 0.3 IRIS 1429.38 0.0408 0.136 NO
Vanadium 0.007 HEAST 21.79 0.0006 0.089 NO
Xylenes 2 IRIS 310.42 0.0089 0.004 NO
Zinc 0.2 HEAST 104.15 0.0030 0.015 NO
Hazard Index (Sum of DU/RID) 1.507
EXPOSURE A MPTIONS
Exposure Setting Raesidential
Exposed Individual Adult
Water Intake (liters/day) 2
Body Waeight (kilograms) 70

(a) Sources of Cancer Potency Factors:
IRIS - Integrated Risk information System. U.S. EPA 1988.
HEAST - Heaith Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA 1989

(b) Average = Arithmetic Mean Value for groundwater monitoring weil data for compounds detected
in greater than 10% of 12 source/downgradient monitoring wells.

(c) Nickel value based on nicklessolubie saits

(d) Copper RID based on proposed MCLG. See HEAST.
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Table L-9

EXCESS LIFETIME CANCER RISK
DERMAL ABSORPTION OF CONTAMINANTS IN GROUNDWATER

ONALASKA SITE
U.S. EPA Cancer Average Lifetime Average Excess

Carcinogen Potency Factor Concentration Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) ug/l mg/kg-day  Cancer Risk
Arsenic A 2 {(c) 13.05 3.146E-07 6E-07
Benzene A 0.029 IRIS 3.96 9.546E-08 3E-09
1,1-Dichloroethane 82 0.091 HEAST 108.83 2.624E-06 2E-07
SUM OF RISKS 9E-07
EXPOSURE ASSUMPTIONS
Exposure Setting
Exposed Individual
Waler absorption rate (mg/cm2/hr) 0.5
Body welght (kg) 70
Surtace area (cm2) 18000
Percent submerged 0.75
Time in water (hrs/day) 0.25
Number of days per week 7
Number of weeks per year 52
Number of years exposed 75
Years in litetime 75
Litetime average media intake 0.0000241
(Vkg body wt./day)

(a) Cancer potency values based on ingestion. Sources of cancer potency factors:

IRIS - Integrated Risk Information System. U.S. EPA 1988.

HEAST - Health Effects Assessment Summary Tables. U.S. EPA 1989
(b) Average = Arithmetic mean for groundwater MW da MW data for compounds detected in > 10% of MWs f 13 source/downgradient MWs
(c) Basad on Risk Assessment Council unit risk of 5x10-5(ug/l)-1. U.S. EPA 1988.

—~
—~—~
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Table L-10
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

DERMAL ABSORPTION OF CONTAMINANTS IN GROUNDWATER

ONALASKA SITE

Reference Average Daily Intake Hazard

Dose (RID) Concentration (O  Quotient Does Intake
Chemical mg/kg-day  Source (a ugh mg/kg-day DI/RfD Exceed RID?
Barium 0.05 IRIS 699.93 0.0017 0.034 NO
Benzoic acid 4 IRIS 28.67 0.0001 0.000 NO
Copper 0.037 d 11.26 0.0000 0.001 NO
1,1-Dichlorosthane 0.009 IRIS 108.83 0.0003 0.029 NO
Ethylbenzene 0.1 IRIS 36.38 0.0001 0.001 NO
Lead 0.0014  HEAST 3.41 0.0000 0.006 NO
Manganese 0.2 HEAST 3141 0.0076 0.038 NO
2-Methylphenol 0.5 IRIS 13.67 0.0000 0.000 NO
4-Methyiphenot 0.5 IRIS 18.67 0.0000 0.000 NO
Naphthalene 0.4 HEAST 14,25 0.0000 0.000 NO
Nickel 0.02 ¢ 12.56 0.0000 0.002 NO
Toluene 0.3 IRIS 1429.38 0.0034 0.011 NO
Vanadium 0.007 HEAST 21.79 0.0001 0.008 NO
Xylenes 2 IRIS 310.42 0.0007 0.000 NO
Zinc 0.2 HEAST 104.15 0.0003 0.001 NO
Hazard Index (Sum of DI/RfD) = 0.131
EXPQSURE ASSUMPTIONS
Exposure Setting Rasidential
Exposed Individual Adult
Water absorption rate (mg/cm2/hr) 0.5
Body weight (kg) 70
Surface area (¢cm2) 18000
Percent submerged 75
Time in water (hrs/day) 0.25
Water Intaks (I/kg-day) 0.002411

(a) Based on ingestion RfDS. Sources of RIDs:

IRIS - Integrated Risk Information System. U.S. EPA 1988.
HEAST - Heaith Eftects Assessment Summary Tables. U.S. EPA 1989
(b) Average = Arithmetic mean for groundwater MW data for compounds detected
in >10% of 12 source/downgradient MW.

(¢) Nickel value base on nickei-soluble salits.

(d) Copper RID based on proposed MCLG. See HEAST.
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Table L-11
EXCESS LIFETIME CANCER RISK
TRESPASS SOIL INGESTION EXPOSURE

ONALASKA SITE
U.S. EPA Cancer Average Lifetime Average Excess
Carcinogen Potency Factor Concentration Chemical Intake Litetime
Chemical Classification (kg-day/mg) Source (a) ug/kg mg/kg-day  Cancer Risk
Arsenic A 2 c 4380 6.385E-08 1E-07
bis(2-Ethylhexyl)phthalate B2 0.014 IRIS 462 6.735E-09 9E-11
DDD B2 0.24 IRIS 71.5 1.042E-09 3E-10
DDE 82 0.34 IRIS 52.87 7.707E-10 3E-10
00T B2 0.34 IRIS 23.25 3.389E-10 1E-10
Trichloroethene B2 0.011 IRIS 2.68 3.907E-11 4E-13
SUM OF RISKS 1E-07
SUM OF RISKS W/O As 7E-10
EXPOSURE ASSUMPTIONS
Exposure setting Trespass
Soil ingestion rate (g/day) 0.1
Body weight (kg) 70
Number of days/week exposed 2
Number of weeks/year exposed 26
Number of years exposed 5
Years in lifetime 70
Lifetime average soil intake 0.000015

(g/kg body weight per day)

(a) Sources of Cancer Potency Factors:
IRIS - integrated Risk Information System. U.S. EPA 1988,

(b) Based on Risk Assassment Council unit risk of 5x10-5(ug/l)-1. U.S. EPA 1988.
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Table L-12
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)
TRESPASS SOIL INGESTION EXPOSURE

ONALASKA SITE

Reference Average Daily Intake Hazard

Dose (RfD) Concentration (D) Quotient Does Intake
Chemical mg/kg-day  Source (a) ug/kg mg/kg-day DVRID Exceed RfD?
Acstone 01 IRIS 39.87 0.0000 0.000 NO
Barium 0.05 IRIS 93010 0.0003 0.005 NO
bis(2-Ethylhexyl)phthalate 0.02 IRIS 462 0.0000 0.000 NO
Cadmium 0.0005 HEAST 2620 0.0000 0.015 NO
Chromium VI 0.005 IRIS 10360 0.0000 0.006 NO
Copper 0.037 d 37660 0.0001 0.003 NO
DoT 0.0005 IRIS 23.25 0.0000 0.000 NO
Ethyibenzene 0.1 IRIS 206.68 0.0000 0.000 NO
Isophorone 0.1§ IRIS 64 0.0000 0.000 NO
Lead 0.0014 HEAST 68000 0.0002 0.139 NO
Manganese 0.2 HEAST 323000 0.0009 0.008 NO
Napnhthalene 0.4 HEAST 609.37 0.0000 0.000 NO
Nickel 0.02 ¢ 14170 0.0000 0.002 NO
Pyrene 0.003 HEAST 43 0.0000 0.000 NO
Toluene 0.3 IRIS 299.25 0.0000 0.000 NO
Vanadium 0.007 HEAST 15450 0.0000 0.006 NO
Xylenes 2 IRIS 3140.3 0.0000 0.000 NO
Zinc 0.2 HEAST 158000 0.0005 0.002 NO
Hazard Index (Sum of DI/RfD) 0.1834
EXPOSURE ASSUMPTIONS
Exposura setting Trespass
Exposed individual Child(10 yrs)
Soil intake (grams/day) 0.1
Body weight (kilograms) 35

(a) Sources of RIDs:

IRIS - Integrated Risk Information System. U.S. EPA 1988.

HEAST - Health Effects Assessment Summary Tables. U.S. EPA 1989

(b) Cyanide value based on free cyanide.
(c) Nickel value base on nickei-soluble saits.

(d) Copper RID based on proposed MCLG. See HEAST.
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Table L-13
EXCESS LIFETIME CANCER RISK
RESIDENTIAL SOIL INGESTION EXPOSURE

ONALASKA SITE
U.S. EPA Cancer Average (b) Lifetime Average Excess
Carcinogen Potency Factor Concentration  Chemical Intake Lifetime
Chemical Classification (kg-day/mg) Source (a) ug/kg (mg/kg-day) Cancer Risk
Arsenic A 2 c 4380 6.257E-06 1E-05
bis(2-Ethylhexyl)phthalate B2 0.014 IRIS 462 6.600E-07 9E-09
DpDD B2 0.24 IRIS 71.8 1.021E-07 2E-08
DDE B2 0.34 IRIS 52.87 7.553E-08 3E-08
ooT 82 0.34 RIS 23.25 3.321€-08 1E-08
Trichloroethene B2 0.011 IRIS 2.68 3.829E-09 4E-11
SUM OF RISKS 1E-05
SUM OF RISKS W/O As 7E-08
EX RE A MPTION
Exposure setting Residential
Soil ingestion rate (g/day) 0.1
Body weight (kg) 70
Number of days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 75
Years in lifetime 75
Litetime average soil intake 0.0014

(g/'kg body weight per day)

(a) Sources of Cancar Potency Factors:
IRIS - Integrated Risk Information Systam. U.S. EPA 1988.

(b) Carcinogenic PAHs based on benzo{ajpyrens. Benzo(a]pyrene potency from Ambient Water Quality Criteria Document.
U.S. EPA 1980.

(c) Based on Risk Assessmant Council unit risk of §x10-5(ug/l)-1. U.S. EPA 1988.
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RESIDENTIAL SOIL INGESTION EXPOSURE

Table L-14
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

ONALASKA SITE

Reference Average Daily Intake Hazard

Dose (RfD) Concentration (B  Quotient Does Intake
Chemical mg/kg-day  Source (a) ug/kg mg/kg-day DI/RID Exceed R{D?
Acetone 0.1 IRIS 39.87 0.0000 0.000 NO
Barium 0.05 IRIS 93010 0.0012 0.025 NO
bis(2-Ethylhexyl)phthalate 0.02 IRIS 462 0.0000 0.000 NO
Cadmium 0.0005 HEAST 2620 0.0000 0.070 NO
Chromium VI 0.005 IRIS 10360 0.0001 0.028 NO
Copper 0.037 d 37660 0.0005 0.014 NO
DOT 0.0005 RIS 23.25 0.0000 0.001 NO
Ethylbenzene 0.1 IRIS 206.68 0.0000 0.000 NO
Isophorone 0.18 IRIS 64 0.0000 0.000 NO
Lead 0.0014 HEAST 68000 0.0009 0.648 NO
Manganese 0.2 HEAST 323000 0.0043 0.022 NO
Naphthalene 0.4 HEAST 609.37 0.0000 0.000 NO
Nicket 0.02 c 14170 0.0002 0.009 NO
Pyrene 0.003 HEAST 43 0.0000 0.000 NO
Toluene 0.3 IRIS 299.25 0.0000 0.000 NO
Vanadium 0.007 HEAST 15450 0.0002 0.029 NO
Xylenes 2 IRIS 3140.3 0.0000 0.000 NO
Zinc 0.2 HEAST 158000 0.0021 0.011 NO
Hazard Index (Sum of DI/RfD) 0.8556
EXPOSURE ASSUMPTIONS
Exposura setting Traspass
Exposed individual Child(toddler)
Soil intake (grams/day) 0.2
Body weight (kilograms) 15

(a) Sources of RfDs:

IRIS - integrated Risk Information System. U.S. EPA 1988.

HEAST - Health Effects Assessment Summary Tables. U.S. EPA 1989

(b) Cyanide value based on free cyanide.
(c) Nickel value base on nickel-soluble salts.

(d) Copper RID based on proposed MCLG. See HEAST.





