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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 depositing paper, wood, oil, and some drums at the site.
Operation reports also .'entity disposal of refuse from private citizens and trash
and rubbish collection Cervices.

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.
Metallic cleaner was to be dumped in a separate area and covered immediately.

May 25 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.
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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.
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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 5 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
RI/FS.

GLT913/036.50
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Appendix B
CHARACTERISTICS OF CHEMICALS

DEPOSITED ON SITE

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 Btu/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 (C7H8)

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:

Ofly 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
pH2%soin: "7.2
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 fuMc 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 physical/chemical properties listed:
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Chemical Formula

Molecular Weight

Physical State

Boiling Point

Melting Point

Density (g/cnv*)

Vapor Pressure

Water
Solubility (mg/l)

Barium

Ba

137

Silver
White Solid

163F°C

730°C

3.5

1.810 x 10'5 mmHg

decomposes

Barium
Carbonate

BaCO3

197

White
Crystal/
Powder

N/A

-

4.43

N/A

2(20»Q

Barium
Chloride

Bad 2

206

White
Solid

156°C

%0°C

3.9

N/A

31(0°Q

Banum
Oxide

BaO

153

Colorless
Crystals

2.000°C

1.923°C

5.72

N/A

3.5 (20°C)

Barium
Sulfide

BaS

169

In
Aqueous
Solution

-

--

4.25

N/A

decomposes

Barium
Sultate

BaSo4

233

Colorless
Solid

--

1J80°C

4.5

N/A

._

GLT913/065.50
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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 Fl, 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:

o 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 taken 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-l. Test pit logs are included as
Attachment C-l. 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-l,
as part of the Task FI, Subtask Fl-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

o 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

o 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.
(ETT), an environmental services firm based in Madison, Wisconsin.
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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 backhoe. 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 ETI. 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-l. 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-l. Table C-l 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

C-3



GL065550RI Fig C DEDUCED 102789

STP-09

666

664

<f> 662 ~

660

oI

656

654

STP-06

OTP-04

60

APPROXIMATE HORIZONTAL
SCALE M FEET

STP-01

ASSUMED INTERFACE-
NOT OBSERVED IN FIELD

K-A-'vS'-'J BROWN SILT (ML)

Rff.&Sfl LIGHT BROWN SILTY SANO (SM)

f///A GRAY LEAN CLAY (CL)

[•'•'•/•.'•/•.'•.•'•M BROWN SAND (SP-SM) .

^ BROWN TO GRAY SAND (SP-SM)
p^%S^ AND REFUSE

NOTE: This cross-section was constructed based on
information obtained Irorn test pits. Cap
material and thickness shown between lest
pits are interpolated, and variations Irom
actual conditions are lihely.

FIGURE C-3
SECTION A-A
ONALASKA LANDFILLHI



GLO65550.RI Fig C-4/HEDUCED 10-2789

STP-08

CO

B!
Z

UJ

664 -,

662 -

MO

656

656

654

652 ~

650

DTP-02

STP-06

60

APPROXIMATE HORIZONTAL
SCALE IN FEET

BROWN SILT (ML)

LIGHT BROWN SILTY SAND (SM)

Y///A GRAY LEAN CLAY (CL)

BROWN TO GRAY SAND (SP SM)
AND REFUSE

NOTE: This cross-section was constructed based on
information obtained from last pits. Cap
material and thickness shown between test
pits are interpolated, and variations Irom
actual conditions are likely.

STP-04

ASSUMED INTERFACE-
NOT OBSERVED IN FIELD

FIGURE C-4
SECTION B-B
ON ALASKA LAN DULL HI



GLO6S550.RI Fig OS/REDUCED

STP-05

064

662 _

660 _

656 -

Z 656

UJ

Ul

652 -

650 -

DTP-01

60

APPROXIMATE HORIZONTAL
SCALE IN FEET

STP-06

STP-07

LEGEND

ft* ASSUMED INTERFACE-
NOT OBSERVED IN FIELD

BROWN SILT (ML)

LIGHT BROWN SILTY SAND (SM)

K/>»1 GRAY LEAN CLAY (CL)

BROWN TO GRAY SAND (SP-SM)
AND REFUSE

NOTE: This cross-section was constructed based on
information obtained from last pits. Cap
material and thickness shown between test
pits are interpolated, and variations from
actual conditions are likely.

FIGURE C-5
SECTION C-C
ONALASKA LANDFIt I HI



Table C-1
TEST PIT LOG SUMMARY

Location

STP-01

STP-02

STP-03

STP-04

STP-05

STP-06

STP-07

STP-08

STP-09

STP-10

STP-1 1

DTP-01

DTP-02

DTP-03

DTP-04

Interval
Below Ground
Surface (in)

0 - 1 6
16 - 24

>24

0 - 3 0
>30

0 - 8
8 - 2 0

>20

0 - 1 8
18 - 48

>48

0 - 1 2
12 - 18

>18

0 - 1 9
19 - 24

>24

0 - 2 4
>24

0 - 8
8 - 2 0

>20
0 - 1 2

12 - 20
>20

0 -
12 -

>

0 - 1 2
12 - 20

>20

0 - 2 4
24 - 26

>26

0 - 1 2
>12

>0

>0

Soil Color

Light brown
Gray
Brown

Brown to gray
Brown

Light brown
Gray
Brown

Light brown
Gray
Brown
Brown
Gray
Brown

Brown
Gray
Brown

Brown
Gray
Brown
Gray
Brown
Brown
Gray
Gray

Brown
Gray
Gray
Brown
Gray
Gray

Brown to gray
Gray
Brown

Brown
Brown
Brown to gray

Brown

Summary (a)
Classification

Sllty sand
Lean clay
Med. to fine sand

Lean clay
Med. to fine sand
Silty sand
Lean clay
Med. to fine sand

Sllty sand
Lean clay
Med. to fine sand

Silt
Lean day
Med. to fine sand

Silt
Lean clay
Med. to fine sand

Silt
Fine sand

Silt
Lean clay
Med. to fine sand
Silt
Lean clay
Fine sand

Silt
Lean day
Rne sand
Silt
Lean day
Rne sand

Silty sand
Lean day
Med. to fine sand
Silt
Med. to fine sand
Med. to fine sand

Med. to fine sand

USCS (a)
Classification

SM
CL

SP-SM

CL
SP-SM

SM
CL

SP-SM

SM
CL

SP-SM

ML
CL

SP-SM

ML
CL

SP-SM

ML
SP-SM

ML
CL

SP-SM
ML
CL

SP-SM

ML
CL

SP-SM
ML
CL

SP-SM

SM
CL

SP-SM

ML
SP-SM
SP-SM

SP-SM

Comments

SP-SM contained
refuse including
medical waste

SP-SM contained
refuse

Refuse observed
below 12"

Refuse observed
below 24'

Refuse observed
below 36*

Refuse observed
below 1 2"

(a) The classifications are based on the results of laboratory testing. Samples 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 VII.

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-galJon 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
Interval In

Shelby Tube (a)
Sample

STP-01

STP-02B

STP-04

STP-06A

STP-06B

STP-07

STP-08

STP-10

STP-10

STP-11

STP-04

(In)

10 -

7 -

12 -

9 -

1 -

2 -

1 -

1 -

15 -

14 -

18 -

18

13

17

14

6

6

7

6

19

19

48
(Bag Sample)

DMCriplion

Brown, silty. tine to
med. SAND: little
clay, trace gravel

Brown, lean CLAY.
trace sand

Brown, silty. fine to
med. SAND; little clay
Brown silt, some sand.
little clay

Gray SILT, some sand.
little clay

Brown SILT, little
sand and clay

Gray SILT, some sand.
little clay
Brown, fine to med.
SAND, trace silt and
clay

Gray-brown SILT, some
clay, little sand

Brown, silty. fine to
med. SAND; little clay

Brown, lean CLAY.
little sand

Laboratory
uses
Classification

SM

CL

SM

ML

ML

ML

ML

SP-SM

ML

SM

CL

Natural
Moisture
Content

<*)

11.5

22.5

15.0

15.6

18.6

22.2

19.6

7.2

22.5

13.4

19.4

Dry
Density

(pet)

118.0

102.9

113.0

113.4

108.6

95.0

106.0

103.5

100.2

115.8

103.7

Permeability
(cm/sec)

0.000049

0.00000032

0.000024

0.000002

0.0000011

0.000062

0.0000046

0.00068

0.00000055

0.0000063
'

0.00000043(0

Type of
Permeability

Test

Rigid-wall

Flexible-wall

Rigid-wall

Flexible-wall

Flexible-wall

Flexible-wall

Flexible-wall

Rigid -wall

Flexible-wall

Rigid-wall

Flexible-wall

Liquid
Limit

NP

30

NP

19

21

22

21

NP

26

NP

30

Maximum (b)
Dry Optimum (b)

Plastic Density Moisture
Index (pel) (%)

NP

9

NP 120 11

1

2

2

1

NP

4

NP

10 112 14

(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) Permeability lest was performed on a trimmed moisture density specimen.



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.

o 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
Below
Ground

Location Surface

IT-4

IT-4A

IT-6

IT-0

IT-9A

IT-10

IT-IDA

0'

IS-

C'

o-

12'

0'

12'

toner Ring

Typ«

WeU Casing

Stove Pipe

Stove Pipe

Well Casing

Stove Pipe

Well Casing

Well Casing

O.D.
On)

10.75

10.25

10.25

12.75

10.25

10.75

14.00

I.D.
(In)

10.25

10.00

10.00

12.00

10.00

10.25

13.38

Outer Ring

Type

Well Casing

55-gal Drum

55-gal Drum

55-gal Drum

55-gal Drum

Well Casing

55-gal Drum

I.D.

15.38

22.50

22.50

22.50

22.50

15.38

22.50

Height
of Water
In Rings

On)

11

10

15

10

12

6

10

Estimated
Infiltration Depth of

Rate Wetting Front
(cm/sac) (in)

0.0001

0.000002

0.0001

0.00005

0.00003

0.000022

0.000014

3.0

0.5

3.0

3.5

0.5

2.5

3.0

Estimated
Gradient
(In/in)

4.7

21.0

6.0

3.8

25.0

3.4

4.3

Estimated
PermeabNHy

(cm/tec)

0.000021

0.0000001

0.000046

0.000013

0.0000012

0.0000073

0.0000032



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

Incremental infiltration rates were computed using the following formula:

R = V/(A x t)

where:

R = incremental infiltration rate (cm/s)

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

A — cross sectional area of inner ring or annular space
between rings (cm2)

t = 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:

RAVG = INV Iog10 [(log^ + Iog10 R2 + . . . + loglo RN.t + Iog10 RN)/N]

where:

RAVG = average infiltration rate

RN = incremental infiltration rate

N = 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 - RAVG/i

where:

k = permeability (cm/s)

= average infiltration rate (cm/s)

= Hydraulic gradient (cm/cm)
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i = 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 wetting 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*5 cm/s.

TestIT-4A

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 inner diameter of 22J inches. The test was conducted in a pit
excavated to 18 inches underground at the interface Between 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
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was maintained in the rings during testing. The test was run for 29.8 hours. An
infiltration rate of 2.2 x 10"6 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 10 cm/s.

Test TT-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"5 cm/s.

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"5 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"s 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 ring* during testing. The test was run for 29.9 hours. An average
infiltration rate of 3.0 x 10'5 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"6 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"5 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 2 J inches based on the depth of
saturation. The permeability of the soil was estimated to be 7.3 x 10"6 cm/s.

Test IT-10A

Test FT-lOA 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"* cm/s.

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.
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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 infiltroraeter
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. In 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+OON, 5+OOE.

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

Location

STP-01

STP-04

IT-4
IT-6

STP-11

Laboratory Description

Brown, sllty. fine to
med. sand; little
clay, trace gravel

Brown, sllty, tine to
med. sand: little clay

Brown, silly, fine to

Laboratory
uses
Classification

SM

SM

SM
SM

SM

Moisture
Content
(%)

11.5

15.0

13.4

Dry
Density
(pel)

118.0

113.0

115.8

Permeability
(cm/sec)

0.000049

0.000024

0.000021
0.000046

0.00000063

Liquid (a)
Limit

NP

NP

NP

Plastic (a)
Index

NP

NP

NP

Comments

Field classification
Field classification

Permeability value Is considered

AVERAGE

med. sand: tittle clay

13.3 115.6 0.000034

outlying and Is not Inlcuded In
average

Based on results of standard proctor
(ASTM D698) maximum dry density for
this material Is 120 pel and optimum
moisture content is 11%

STP-06

STP-06

STP-07

STP-08

IT-9
rr-10

Brown silt, some sand,
little clay

Gray sift, some sand,
little clay

Brown sttt, little
sand and clay

Gray silt, some sand,
little clay

ML

ML

ML

ML

ML
ML

15.6

18.6

22.2

19.6

113.4

108.6

95.0

106.0

0.000002

0.0000011

0.000062

0.0000046

0.000013
0.0000073

19

21

22

21

1

2

2

1

Sample is considered outlying and
values are not included In averages

AVERAGE 17.9 109.3 0.0000021 21
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Table C-4
SUMMARY OF RESULTS

OF LABORATORY AND INFILTRATION TESTS

Location

STP-02

(T-4A
IT-9A

STP-10

IT-IDA

STP-04

Labofatory Description

Brown lean clay, trace
sand

Gray-brown sill, some
clay, little sand

Brown, lean clay.
little sand

Laboratory
uses
OassiNcaiion

CL

CL
CL
ML

CL
CL

Moisture
Content
(%)

22.5

22.5

19.4

Dry
Density
(pcQ

102.9

100.2

103.7

Permeability
(cm/sec)

0.00000032

0.0000001
0.000001

0.00000055

0.0000032

0.00000043

Liquid (a)
Limit

30

26

30

Plastic (a)
Index

9

4

10

Comments

Samples all border on classification
as a CL-ML. Because the exhibit
relatively similar properties they
have been grouped together. Sample

Irom STP-04 was recompacted and
values from STP-04 are not included
In averages.

AVERAGE 22.5 101.5 0.00000042 28 Based on results of standard proctor
(ASTM 0698) maximum dry density for
this material Is 113 pel and optimum
moisture content Is 14%

STP-11 Brown, silly, fine to
med. sand; trace silt
and clay

SP-SM 7.2 103.5 0.00068 NP NP

(a) 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 tie 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
Thomthwaite 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.

o 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

Oil
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Table C-5

RESULTS OF H.E.L.P. MODEL ANALYSIS

HELP Input Parameters

Location

STP-01

STP-02 v

8TP-03

STP-04

STP-06

STP-06

Sott Type

SM
SM
CL

SP-SM

SM
CL
CL

SP-SM

SM
SM
CL

SP-SM

SM
SM
CL

SP-SM

SM
ML
CL

SP-SM

SM
SM
CL

SP-SM

Layer (a)
Type

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

Layer
Thickness

(In)

3
13
a
a

3
15
12
a

3
5

12
8

3
15
30
8

3
9
6
8

3
16
5
8

PorosMy
(vol/vol)

0.473
0.381
0.406
0.351

0.473
0.406
0.406
0.351

0.473
0.381
0.406
0.351

0.473
0.381
0.406
0.351

0.473
0.41

0.406
0.351

0.473
0.381
0406
0.351

Field
Capacity
(vol/vol)

0.222
0.193
0.309
0.071

0.222
0.309
0.309
0.071

0.222
0.193
0.309
0.071

0.222
0.193
0.309
0.071

0.222
0.247
0.309
0.071

0.222
0193
0309
0071

Wilting
Point

(vol/vol)

0.104
0.104
0.210
0.033

0.104
0.210
0.210
0.033

0.104
0.104
0.210
0.033

0.104
0.104
0.210
0.033

0.104
0.135
0.210
0.033

0.104
0.104
0.210
0.033

Permeability
(cm/sec)

0.00068
0.000034

0.00000042
0.00068

0.00068
0.00000042
0.00000042

0.00068

0.00068
0.000034

0.00000042
0.00068

0.00068
0.000034

0.00000042
0.00068

0.00068
0.0000021

0.00000042
0.00068

0.00068
0.000034

000000042
0.00068

Moisture
Content
(vol/vol)

0.244
0.244
0.371
0.120

0.244
0.371
0.371
0.120

0.244
0.244
0.371
0.120

0.244
0.244
0.371
0.120

0.244
0.313
0.371
0.120

0.244
0.244
0371
0120

Surface
Area Assumed

Percolation Represented by
Through Cap Test Pit

(in/yr) (sq It)

1.10 20.000

0.25 27.000

1.90 16.000

0.88 19.000

0.74 19.000

0.91 20.000
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Table C-5
RESULTS OF H.E.L.P. MODEL ANALYSIS

HELP Input Parameters

Location

STP-07

STP-06

STP-09

STP-10

STP-11

DTP-01

Sod Type
(USCS)

SM
ML
ML

SP-SM

SM
SM
ML

SP-SM

SM
ML
CL

SP-SM

SM
ML
CL

SP-SM

SM
ML
CL

SP-SM

SP-SM
SM

SP-SM

Layer (a)
Type

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

VP
BR
VP

Layer
Thickness

(in)

3
9

12
8

3
11
6
8

3
9
8
8

3
9
8
8

3
9
8
8

8
12
8

Porosity
(vol/vol)

0.473
0.41
0.41

0.351

0.473
0.381
0.41

0.351

0.473
0.41

0.406
0.351

0.473
0.41

0.406
0.351

0.473
0.41

0.406
0.351

0.351
0.381
0.351

Field
Capacity
(vol/vol)

0.222
0.247
0.247
0.071

0.222
0.193
0.247
0.071

0.222
0.247
0.309
0.071

0.222
0.247
0.309
0.071

0.222
0.247
0.309
0.071

0.071
0.193
0.071

Willing
Point

(vol/vol)

0.104
0.135
0.135
0.033

0.104
0.104
0.135
0.033

0.104
0.135
0.210
0.033

0.104
0.135
0.210
0.033

0.104
0.135
0.210
0.033

0.033
0.104
0.033

Permeability
(cm/sec)

0.00068
0.000062
0.000062
0.00068

0.00068
0.000034

0.0000021
0.00068

0.00068
0.0000021

0.00000042
0.00068

0.00068
0.0000021

0.00000042
0.00068

0.00068
0.0000021

0.00000042
0.00068

0.00068
0.000034
0.00068

Surface
Area Assumed

Moisture Percolation Represented by
Content Through Cap Test Ptt
(vol/vol) (in/yr) (sq It)

0.244 2.30
0.313
0.313
0.120

0.244 1.80
0.244
0.313
0.120

0.244 0.73
0.313
0.371
0.120

0.244 0.73
0.313
0.371
0.120

0.244 0.73
0.313
0.371
0.120

0.120 4.10
0.244
0.120

29.000

22.000

25.000

29.000

34.000

15.000
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Table C-5
RESULTS OF H.E.LP. MODEL ANALYSIS

HELP Input Parameters

SoM Type
Location (USCS)

DTP-02 SM
ML
ML

SP-SM

DTP-03 SM
SM
SM

SP-SM

DTP-04 SM
SM
SM

SP-SM

Layer (a)
Type

VP
VP
BR
VP

VP
VP
BR
VP

VP
VP
BR
VP

Layer
Thickness

<»n)

3
3
6
8

3
21
12
8

3
5
4

8

Porosity
(vol/vol)

0.473
0.41
0.41

0.351

0.473
0.381
0.381
0.351

0.473
0.381
0.381
0.351

Field
Capacity
(vol/vol)

0.222
0.247
0.247
0.071

0.222
0.193
0.193
0.071

0.222
0.193
0.193
0.071

Willing
Point

(vol/vol)

0.104
0.135
0.135
0.033

0.104
0.104
0.104
0.033

0.104
0.104
0.104
0.033

Permeability
(cm/sec)

0.00068
0.0000021
0.0000021

0.00068

0.00068
0.000034
0.000034
0.00068

0.00068
0.000034
0.000034
0.00068

Surface
Area Assumed

Moisture Percolation Represented by
Content Through Cap Test Pit
(vol/vol) (in/yr) (sq (1)

0.244 5.80
0.313
0.313
0.120

0.244 1.40
0.244
0.244
0.120

0.244 4.00
0.244
0.244
0.120

19.000

15.000

6.000

Average Infiltration Rate (weighted by area)
Total Area

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

NOTE: Depth of evaporative zone is 20 Inches.

1.60

315,000



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
moisture 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.

o 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).

o 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

C-12



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 area range from 3.5 to 6
feet (Sowers et al.). Assuming a 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 above, 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

o 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 10"7 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 10'7 cm/s. Therefore, the
existing landfill cap is substandard relative to current State requirements.

GLT913/040JO
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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
LOG LEGEND



~
PROJECT NUMBER

GLO65550.FI.FS

PROJECT Onalaskt Municipal UndfiU RI/FS LOCATION

ELEVATION
EXCAVATION EQUIPMENT
WATER LEVELAND DATE

658 ft ± CONTHACTOR
JD310-A

TEST PIT NUMBER
STP-01 SHEET 1 OF I

TEST PIT LOG

3+«OE, 7-HiON LOGGER
E.T.L

DATE EXCAVATED
Not encountered APPROX. DIMENSIONS: Lwrath 3 ft Width 2 ft

C. Lawrence

4/20/89

Maximum Depth 3f t

5 p
3 i.
UJ LJJ
a o

a to

"> IV/.u

4.0'-

5.01-

SAMPLE

IN
TE

R
VA

L

0

IJ1

2.0'

23'

TY
PE

 A
N

D
N

U
M

BE
R

to

CM

CO

CM

O

hi
CO

SOIL DESCRIPTION

SOL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MWERALOGY.
USCSQROUPSYMBOL

STLTYSAND
Fine sand, light brown, moist, medium dense (SM)

LEAN CLAY, grey, moist, stiff (CL)

POORLY GRADED SAND, medium to fine sand.
brown, moist, loose to medium dense (SP)

ENDTESTPTT@3>B.G.S.

58</> ij

COMMENTS

DIFFICULTY IN EXCAVATION.
RUNNMQ GRAVEL CONDITION.
COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, WATER SEfe PAGE.
GRAOATK3NAL CONTACTS, TESTSANO
INSTRUMENTATION

BEGIN EXCAVATION AT 09:25

We .11.5%
Dry Density =1 18 PCF
K - 4.9 x 10 5 cm/sec

FINISH BACKFILLING 10:00

—



fflli'iHtflM PROJECTNUMBER

GLO65550.FI.PS

PROJECT Onalaska Municioal Landfill RI/FS LOCATION
ELEVATION 662 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

TEST PIT NUMBER

STP-02 SHEET 1 OF j

TEST PIT LOG

20G+40E. 6+OON LOGGER
E.T.L

DATE EXCAVATED
WATER LEVELAND DATE Not encountered APPROX. DIMENSIONS: Length 3ft Width 2ft

C. Lawrence

4/20/89
Maximum Depth 3f t

5~

D
E

P
TH

 B
E

 L
O

S
U

R
FA

C
E

 (F

1.0'-

~l fy

4.0'-

5.0'-

SAMPLE

IN
TE

R
V

A
L

0

2.0'

2S

TY
PE

 A
N

D
N

U
M

B
E

R

v
CO

0

CD

,J.

cn

*
C/)

SOIL DESCRIPTION

SOIL NAME , COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY ,
SOL STRUCTURE. MMERALOGY.
USCSQROUP SYMBOL

LEAN CLAY, brown to gray, moist, stiff (CL)

POORLY GRADED SAND, medium to fine sand.
brown, moist, loose to medium dense (SW)

END TEST PIT @ 31 B.G.S.

CO _l

COMMENTS

DIFFICULTY IN EXCAVATION.
RUNWNGGRAVEL CONDITION.
COLLAPSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE.
GRAOATIONAL CONTACTS, TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION at 08:55

We = 2X5*
LL«30 PI -9 —
Dry Density » 10X9 PCF
K = 3.2x10-' cm/sec

FINISH BACKFILLING @ 9:20

—



r»jt7,miiM PROJECT NUMBER

GLO65550.FI.PS

TEST PIT NUMBER

STP-03 SHEET l OF !

TEST PIT LOG

PROJECT Onalaika MuniCTD*! Landfill RI/FS LOCATION
ELEVATION 659 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

4+00E. 6+OON LOGGER
E.T.I.

DATE EXCAVATED
WATER LEVEL AND DATE Not encountered APPROX. DIMENSIONS: Larwth 3ft Width 2ft

C. Lawrence

4/20/89
Maximum Depth 3f t

* c

D
E

P
T
H

 B
E

LC
S

U
R

F
A

C
E

 (
F

1.0'-

t cv

4.01-

5.0'-

SAMPLE

IN
T

E
R

V
A

L

0

0.7

1.21

2.0

TY
P

E
 A

N
D

N
U

M
B
E
R

,_
CO

sr
m ^

»7
h-
'ft

SOIL DESCRIPTION

SOU. NAME. COLOR. MOISTURE CONTENT,
RELATIVE OENSTTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUPSYMBOL

STL.TY SAND, fine sand, light brown, moist.
medium dense (SM)

LEAN CLAY, gray, moist, stiff (CL)

POORLY GRADED SAND, medium to fine sand.
brown, moist, loose to medium dense (SP)

END TEST PIT @ 31 B.G.S.

S a
553

COMMENTS

DFFICULTY IN EXCAVATION.
RUNNMG GRAVEL CONDITION,
COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED. WATERSEEPAGE.
GHADATIONAL CONTACTS. TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION® 08:20

Gray silty clay layer ranged from 0.5' to 1.5'
thick along east pit wall

Excavated material contained what
appeared to be medical waste (blood-stained
plastic bags and labels which read "T&G Bags ' ,

FINISH BACKFILLING @

—



F*I},',lfffIM PROJECT NUMBER

GLO65550.n.PS

PROJECT Onalaslca Municiutl Landfill RI/FS LOCATION

ELEVATION 656 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

TEST PIT NUMBER

STP-04 SHEET 1 Of i

TEST PIT LOG

5+OOE. 6+OON LOGGER
E.T.L

DATE EXCAVATED
WATER LEVEL AND DATE Not encountered APPROX. DIMENSIONS: Lanoth 3ft Width 2ft

C. Lawrence

4/20/89
Maximum D«pth 5 ft

?

D
EP

TH
 B

EL
O

SU
R

FA
C

E 
(F

1.01-

3.0'-

4 n1

SAMPLE

IN
TE

R
VA

L

0

1.5'

2.0'

4.0'

TY
P

E
 A

N
D

N
U

M
B
E
R

CO

CM

CD

W>

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUPSYMBOL

SILTY SAND, fine sand, light brown, moist.
medium dense (SM)

LEAN CLAY, gray, moist, stiff (CL)

POORLY GRADED SAND, medium to fine.
DRUNK, moist, loose to medium dense (SP)

END TEST PIT @ 5.0' B.G.S.

58
V) .J

COMMENTS

DIFFICULTY IN EXCAVATION.
RUNNING GRAVEL CONDITION,
COLLAPSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUNTERED, WATER SEEPAGE ,
GRAOATIONAL CONTACTS. TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION® 07:30

We -15.0%
Dry Density -1 13.0 PCF
K = 2.4 xlO-J cm/sec —

"

Refuse observed in excavated material

FINISH BACKFILLING @ 08:15



~
PROJECTNUMSER

GL065550.FI.FS

PROJECT Onaluk* MunkiMl LmdfiH Ryf^ LOCATION
ELEVATION 664 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

TEST PIT NUMBER

STP-05 SHEET 1 OF i

TEST PIT LOG

2+OOE. 5+OON LOGGER
E.T.I.

DATE EXCAVATED
WATER LEVELAND DATE Not encountered APPROX. DIMENSIONS: Lenath 3ft Width 2ft

C. Lawrence

4/19/89
Maximum Depth 2.5ft

5

D
E

P
T

IIB
E

LO
S

U
R

FA
C

E
 (

F

1 IV

1 (V

3.0'-

4.01-

5.0'-

SAMPLE

IN
T

E
R

V
A

L

0

l.O1

IS

2.0'

TY
PE

 A
N

D
N

U
M

BE
R

b.

,- H-

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUPSYMBOL

SILT, brown, moist, firm to stiff (ML)

LEAN CLAY, gray, moist, stiff (CL)

POORLY GRADED SAND, medium to fine, brown.
moist, loose to medium dense (SP)

END TEST PIT @ 2 S B.G.S.

?g
CO _J

COMMENTS

DFFCULTY W EXCAVATION.
RUNNING GRAVEL CONDmON,
COLLAPSE OF WALLS, SAND HEAVE .
DEBRIS ENCOUNTERED. WATERSEEPAGE.
GRAOATIONALCONTACTS.TESTSAND
INSTRUMENTATION

BEGIN EXCAVATION @ 16:20

FINISH BACKFILLING @ 16:55

—

—

—
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f».*>.TJBCT PROJECT NUMBER

GLO63550.FI.PS

PROJECT Onal»«if» MupjcnMl Landfill RI/FS LOCATION
ELEVATION 661 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD 310-A

TEST PIT NUMBER

STP-06 SHEET i OF 1

TEST PIT LOG

3+60E. 5+OON LOGGER
E.T.I.

DATE EXCAVATED
WATER LEVEL AND DATE Not encountered APPROX. DIMENSIONS. LwiQlh 3ft Width 2ft

C. Lawrence

4/19/89
Maximum Depth 3ft

$ c

E
P

T
IIB

E
LQ

JR
FA

C
E

 (F

Q CO

1.0'-

4.0f-

5.0'-

SAMPLE

TE
H

V
A

L

£

0

1.6'

2.01

z oc

*1I- z

ST
0

CO

H-
w
<
hi.
CO

00

SOIL DESCRIPTION

SOIL NAME.-COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOW. STRUCTURE. MINERALOGY,
USCSGROUPSYMBOL

SILT, brown, moist, firm to stiff (ML)

LEAN CLAY, gray, moist, stiff (CL)

POORLY GRADED SAND, medium to fine, brown.
moist, loose to medium dense (SP)

END TEST PIT @ 3.0' B.G.S.

_j

(ft _i

COMMENTS

DFFCULTY IN EXCAVATION,
RUNNING GRAVEL CONDITION,
COLLAPSE OF WALLS, SAND HEAVE.
DEBRIS ENCOUNTERED, WATER SEEPAGE ,
GRADATIONAL CONTACTS. TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION® 15:55

ST-1A ST-1B
Wc» 15.6% 18.6%
Dry Density- 113.4 PCF 108.6 PCF
LL=. 19 21
PI- 1 1
K* 2.0 * 10^ cm/sec 1.1 x 1Q-* on/sec

FINISH BACKFILLING @ 16:15

—

—



K!)?,tII}lM PROJECT NUMBER

GLO65550.FI.FS

PROJECT Onalaska Mankind Landfill RI/FS LOCATION
ELEVATION 658 ft ± CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

TEST PIT NUMBER
STP-07 SHEET 1 OF L

TEST PIT LOG

5-fOOE. 4+50N LOGGER
E.T.L

DATE EXCAVATED
WATER LEVELAND DATE Not encountered APPROX. DIMENSIONS: Lenath 3ft WWth 2ft

C. Lawrence

4/19/89
Maximum Depth 3f t

5 ^_
C

D
E

P
T

H
 B

E
LO

S
U

R
FA

C
E

 (
F

l.O1-

4.0'-

5.0'-

SAMPLE

IN
T

E
R

V
A

L

0

2.0'

TY
P

E
 A

N
D

N
U

M
B

E
R

™ &

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE OeNSTTY OR CONSISTENCY.
SOIL STRUCTURE. MMERALOGY.
USCSGROUPSYMBOL

SILT, mostly brown with some gray zones, moist.
stiff (ML)

POORLY GRADED SAND, fine. «nv. dry to moist.

loose to medium dense (SP)

END TEST PTT @ 3.0' B.G.S.

!§
COMMENTS

DIFFICULTY IN EXCAVATION.
RUNNING GRAVEL CONDITION,
COLLAPSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUNTERED, WATER SEE PAGE .
GRADATIONAL CONTACTS, TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION @ 15:30

We -212%
Dry Density- 95.0 PCF
LL-21 PI»2
K a rtli lO-'em/MC

FINISH BACKFILLING @ 15:50

—



~
PROJECT Onalaska Municipal Landfill RI/FS
ELEVATION

PROJECT NUMBER

GL065550.FI.FS

LOCATION
CONTRACTOR

EXCAVATION EQUIPMENT JD 3 10- A

TEST PIT NUMBER

STP-08 SHEET i OF i

TEST PIT LOG

2-I-50E. 3+OON LOGGER
E.T.L

DATE EXCAVATED
WATER LEVEL AND DATE Not encountered APPROX. DIMENSIONS: Lenoth 3ft Width 2ft

C Lawrence

4/19/89
Maximum Depth 3f t

5 C

D
E

P
TH

 B
E

LO
S

U
R

FA
C

E
 (F

l.O1-

•j n1

3.01-

4.0'^

5.0'-

SAMPLE

IN
TE

R
V

A
L

0

0.7'

i.r

2.01

TY
PE

 A
N

D
N

U
M

BE
R

JM

0

a T
CO

SOIL DESCRIPTION

SOO. NAME, COLOR. MOISTURE CONTEMT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MMERALOQY.
USCSGROUP SYMBOL

SANDY SILT, brown, rnoiat, fiim to stiff (ML)

LEAN CLAY, grey, moist, stiff (CL)

POORLY GRADED SAND, medium to fine.
brown, moist, loote to medium dense (SP)

END TEST PIT @ 3.01 B.G.S.

3

1§

COMMENTS

OFFCULTY M EXCAVATION.
RUNNING GRAVEL CCNDfTION.
COLLAPSE OF WALLS, SAND HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE ,
GRADATIONAL CONTACTS . TE STS AND
INSTRUMENTATION

BEGIN EXCAVATION® 15:10

We - 19.6%
Dry Density * 100.0 PCF
LL * 21 PI = 1
K 3 4.6x10-* cm/sec

—
.

FINISH BACKFILLING @ 15:23

—

—



mm^™t PROJECT NUMBER
GLO65550.FI.FS

TEST PIT NUMBER
STP-09 SHEET 1 OF 1

TEST PIT LOG

PROJECT Onalaska Municipal Landfill RI/FS LOCATION
ELEVATION 664 ft ±
EXCAVATION EQUIPMENT
WATER LEVELAND DATE

CONTRACTOR
JD310-A

3+80E. 3+OON LOGGER
E.T.L

DATE EXCAVATED
Not encountered APPROX. DIMENSIONS: Unath 3ft Width 2ft

C. Lawrence

4/19/89

Maximum Depth 3ft

$cr

D
E

P
TH

 B
E

LO
S

U
R

FA
C

E
 (F

1 fVl.U

i.U

4.01-

5.0'-

SAMPLE

IN
TE

RV
AL

0

1.0'

2.01

TY
PE

 A
ND

NU
M

BE
R

0

T

ffi

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MMERALOQY.
USCSGROUPSYMBOL

SANDY STL.T. brown, moist, firm to stiff (ML)

LEAN CLAY. gray, moist, stiff (CL)

POORLY OB A flpn SAND- fine, diy to moist,
loose to medium dense (SP)

END TEST PTT & 3.0* B.G.S.

V) — J

COMMENTS

OFFCULTY M EXCAVATION.
RUNNMQ QRAVa CONOrTION.
COLLAPSE OF WALLS.SANO HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE.
GRADATONAL CONTACTS, TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION® 14:50

FINISH BACKFILLING @ 15:05

—

—



F»it,',nstw

PROJECT Onalaska Muni
ELEVATION 666 ft ±
EXCAVATION EQUIPMENT
WATER LEVELAND DATE

PROJECT NUMBER

GL065550.FI.FS

ctMl Landfill RI/FS LOCATION
CONTRACTOR

JD310-A

TEST PIT NUMBER
STP-10 SHEET i OF 1

TEST PIT LOG

4+80E. 1+OON LOGGER
E.T.I.

DATE EXCAVATED
Mot encountered APPROX. DIMENSIONS: Langth 3ft Width 2ft

C. Lawrence

4/19/89
Maximum Depth 3f t

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E
 (

F
T

)

.u

3.0'-

4.0'-

5.0'-

SAMPLE

IN
TE

RV
AL

0

1.0'

2.0'

TY
PE

 A
ND

NU
M

BE
R

£

T
U)

CO

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT.
RELATIVE OENStTY OR CONSISTENCY,
SOL STRUCTURE. MWERALOGY,
USCSGROUP SYMBOL

SANDY SILT, brown, moist, firm to stiff (ML)

LEAN CLAY, gray, moist, stiff (CL)

POORLY GRADED SAND, fine, grty. dry to
moist, loose to medium dense (SP)

END TEST PIT @ 3.0' B.G.S.

Is

COMMENTS

DIFFICULTY IN EXCAVATION.
RUNNWGGRAVEL CONDITION.
COLLAPSE OFWALLS.SANO HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE .
GRAOATIONALCONTACTS.TESTSANO
INSTRUMENTATION

BEGIN EXCAVATION® 14:20

LL = 26 PI-4
K - 5 J x 10 7 cm/sec

We » 7.2*
Dry Density - 103.5 PCF
K = 6.8xlOJlcnVsec

FINISH BACKFILLING @ 14:45

—

—



f»St.r,tlSIM

PROJECT Ontlisk* Municipal Undffll RI/FS

ELEVATION 660 ft ±

PROJECT NUMBER

GL065550.FI.FS

TEST PIT NUMBER

STP-11 SHEET 1 OF i

TEST PIT LOG

LOCATION

CONTRACTOR
EXCAVATION EQUIPMENT JD310-A

5+50E. 2+50N LOGGER
E.T.I.

DATE EXCAVATED
WATER LEVEL AND DATE Not encountered APPROX. DIMENSIONS: Lenoth 3ft Width 2ft

C. Lawrence

4/19/89

Maximum Depth 3 f t

5c

D
E

P
TH

B
E

LO
S

U
R

FA
C

E
 (F

l.U

2.0'-

4.0'-

5.01-

SAMPLE

IN
TE

R
V

A
L

0

l.O1

i.r

TY
PE

 A
N

D
N

U
M

B
E

R

CM

b

r- tf)

00

SOIL DESCRIPTION

SOIL NAME . COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUPSYMBOL

SANDY SILT, brown, moiit, fum to stiff (ML)

LEAN CLAY, grmy, moist, stiff (CL)

POORLY GRADED SAND, fine, grey, dry to
moist, loose to medium dense (SP)

END TEST PIT @ 3.0' B.G.S.

y

ig
CO _J

COMMENTS

DIFFICULTY IN EXCAVATION,
RUNNINGGRAVEL CONDITION.
COLLAPSE OF WALLS, SANDHEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE .
GRAOATIONAL CONTACTS. TESTS AND
INSTRUMENTATION

BEGIN EXCAVATION® 13:50

We - 13.4%
Dry Density * 1 15.8 PCF
K. = 63 x 10-7 cm/sec

FINISH BACKFILLING @ 14:15



Attachment C-2
GEOTECHNICAL LABORATORY DATA

GLT913/035.50-15
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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 Hi l l Job I GL065550.FI.PS

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 CH2M 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
CH2M 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 nonplastic.

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. WMZvnEnq,n«.f,nq-.^

One Soenc? C^ur:
University (feif^fcn ? u«

-. r>O 9o. S.'i-S
— Madison. Wnccnvr 53 'CS

16081 •?•'.' -o - - j



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

4) An average net confining pressure of 2 Ib/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.

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

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

Sincerely,

WARZYN ENGINEERING INC.

Donald W. Arenander
Geotechnical Laboratory Supervisor

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

Attachments: As Stated

WARZYN



WARZYN

INC

(C) FLEXBLE WALL
FALLING HEAD

PERMEABUTY TEST RESULTS
PflOJECT: ONALASKA LANDFILL

CH2M HILL JOB t GL065550.FI.FS
ONALASKA, WISCONSIN

1 • ONf SCIENCE COUfT • UNWWVTY tESEAUCH PA«K « f O BOX Mtfl

T...NO. 1
Jo6No._ 13410.12
D... 05-26-89
ShMi 1 ^ 3

SW3BON. WBCONVN

3-INCH SHELBY TUBE

SAMPLE (a)

RECOVERY

SOIL DESCRIPTION

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

SAMPLE LENGTH, 1 (an)
MOISTURE CONTENT, %

DRY DENSITY (PCF)
MAXIMUM GRADIENT
NET CONFINING
PRESSURE (PSI)

STP 08

0-2'

5ray SILT, Sane Sand,
.ittle Clay (ML)

INITIAL

4.95
19.25

10.11

19.6

106.0

8

2

FINAL

4.94
19.17

10.09

20.5
106.6

8

2

STP 10

0-2'

3ray-Brovnrv SILT,
Some Clay, Little
Sand (ML)

INITIAL

4.96
19.29

10.11

22.5
100.2

8

2

FINAL

4.94
19.21

10.09

24.1
100.9

22

2

STP 06A

0-1.7'

Brown SILT, Some Sand
Little Clay (ML)

INITIAL

4.97
19.39

10.03

15.6
113.4

7

2

FINAL

4.95
19.28

10.00

16.6
114.4

7

2

COEFFICIENT OF PERMEABILITY, It (era/sec)

RUN NO. 1

2
3
4

5
6

7

8
9

10
AVERAGE k, (cm/sec)(b

6.6 x 10-6

6.7 x 10-6

6.5 x 10-6

5.1 x ID'6

5.7 x 10-6

4.5 x 10-6

4.8 x 10-6

4.5 x 10-6
4.6 x 10-6

4.6 x 10-6

4.6 x 10-6

3.1 x 10-6

1.3 x 10-6

9.0 x 10-7

6.7 x 10~7

7.6 x 10-"7

6.4 x 10~7

6.1 x 10~7

5.4 x 10~7

5.4 x 10-7

5.7 x 10~7

5.5 x 10-7

2.9 x ID'6

3.0 x 10-6

2.9 x ID'6

2.8 x ID"6

2.2 x 10-6

2.0 x ID"6

2.2 x 10-6

2.0 x 10-6
2.1 x 10-6

2.0 x ID'6

2.0 x 10-6

FORMULA: (c)

K _ 2.3 a L

At
log 10 ho

Where a • cross-sectional area of standplpe,
t « time for water level to fall from

initial height, ho. to final height,
(•All other terms are defined above)

REMARKS:

(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.

TESTED BY CHECKED BY APPROVED BY



WARZYINJ

INC

(c) FLEXBLE WALL
FALLING HEAD

PERMEABILITY TEST RESULTS

PWOJECT: ONALASKA LANDFILL
CH2M HILL JOB # GL065550.FI.PS
ONALASKA, WISCONSIN

WACW ENGJNKWNG *<. • ON€ SCItNCE COU»T > UNIVtHJTY IC /̂MCH fA« • PO HOX %«r

TtttNo. 1

job NO. 13410.12
0«t« 05-26-89

.01 3

3-INCH SHELBY TUBE

SAMPLE (a)

RECOVERY

SOIL DESCRIPTION

SAMPLE DIAMETER (cm)

SAMPLE AREA, A (cm2)

SAMPLE LENGTH, L (cm)

MOISTURE CONTENT, %

DRY DENSITY (PCF)
MAXIMUM GRADIENT
NET CONFINING
PRESSURE (PSI)

STP 02B

0-2 '
Brown Lean CLAY,
Trace Sand (CL)

INITIAL

5.01
19.75

10.03
22.5

102.9
8

2

FINAL

5.01
19.75

10.03
22.2

102.9
22

2

STP 06B
0-2'
Gray SILT, Sane Sand,
Little Clay (ML)

INITIAL

4.97
19.43

10.09
18.6

108.6
8

2

FINAL

4.96
19.30

10.06
20.2

109.7
8

2

STP 07
0-1.8'
Brown SILT,
Little Sand & Clay
(ML)

INITIAL

4.96
19.34

10.11
22.2

95.0
8

2

FINAL

4.95
19.25

10.09
27.4

95.7

8

2

COEFFICIENT OF PERMEABILITY, k (cm/sec)

RUN NO. 1

2

3
4-

5
6

7

8
9

10

AVERAGE k. (ca/stc)bj

3.4 x 10-"7

3.1 x ID"7

3.0 x 10~7

3.3 x lO-"7

3.4 x 10~7

3.0 x KT7

3.2 x lO-"7

3.2 x lO-7

3.2 x lO-7

3.1 x lO-7

3.2 x lO-7

1.9 x 10~6

1.6 x 10-6

1.3 x KT6

1.1 x 10-6

1.2 x 10~6

1.1 x 10~6

1.2 x 10~6

1.1 x 10~6

1.2 x 10~6

1.1 x 10-6

1.1 x 10"6

8.2 x ID'5

8.0 x ID"5

7.6 x 10~5

7.4 x ID"5

7.4 x 10-5

7.2 x ID'5

6.1 x ID"5

6.0 x 10~5

6.2 x lO'5

6.2 x 10~5

6.2 x 10-5

FORMULA: (c)

K _ 2.3 a L

At
log 10 ho

Where a - cross-sectional area of standplpe,
t - time for water level to fall from

Initial height, ho, to final height,
(•All other terms arc defined above)

REMARKS:

(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.

TESTED BY CHECKED BY APPROVED BY



WARZYN

INC

(c) FLEXBLE WALL
FALLING HEAD

PERMEABILITY TEST RESULTS
PflOJECT: ONAIASKA LANDFILL

CH2M HILL JOB # GL065550.FI.PS

TaslNo.
Job No. 1.3410.12,
D.t. 05-22-89
Sh««« 3

ONAIASKA, WISCONSIN
• WACtN CNONCEflNG IK. • ONC SCIfNCE COU»T • UNTV/tWTY «tf/WCH PAK - PO HOX SMK • VWOI5ON. WISCONSIN »K»

SAMPLE BAG (a)

RECOVERY

SOIL DESCRIPTION

SAMPLE DIAMETER (en)

SAMPLE AREA, A (cm2)

SAMPLE LENGTH, L (on)
MOISTURE CONTENT, %

DRY DENSITY (PCF) (b)
MAXIMUM GRADIENT
NET C O N F I N I N G
PRESSURE ( P S I )

STP 04

1.5-3.5'

Brown Lean CLAY,
Little Sand (CL)

INITIAL

4.96

19.35
9.90

19.4
103.7

8

2

FINAL

4.95

19.24

9.87

20.5

104.6

22

2

INITIAL FINAL INITIAL FINAL

COEFFICIENT OF PERMEABILITY, Ic (cm/sec)

RUN NO. 1

2

3
4

5

6

7

8

9

10

AVERAGE Ic. (en/sec}*,)

4.6 x 10~7

4.6 x 10~7

4.6 x 10~7

4.8 x 10~7

4.5 x 10~7

4.2 x 10~7

4.3 x 10-7

4.4 x 10-7

4.2 x 10~7

4.3 x 10~7

4.3 x KT7

FORMULA: (c)

K _ 2.3 a L
log 10 ho

Where a • cross-sectional area of standplpe,
t - time for water level to fall from

Initial height, hQ. to f1nal height,
(•All other terms are defined above)

REMARKS:

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

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

(c) "Rising Head̂ Falling Head" formula.

iooornnm nv



Job No. 13410
Date: 04/20/39

F ,LIN<3 HEAD PERMEABILITY TEST
»IH>. .diiaeerioi lie., I Scitice Ct . , Oiirenity leiearci Pirk, PO lox 5385, ladiioi, VI 5JT9S ((01) 2TM440

PROJECT
CLIENT

SAMPLE (a)

ONALASKA LANDFILL
CH2M HILL

STP 01 @ RECOVERY 0-2.0 FT

SOIL DESCRIPTION

SAMPLE DIAMETER ( cm)
SAMPLE A R E A , A ( c r o 2 )

SAMPLE L E N G T H , L ( c m )
MOISTURE CONTENT,X
DRY DENSITY (Ib/cu ft)
PERCENT COMPACTION

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

RUN

1
o

3
4
5
6
7
8
9
10

7.4
42.6

INITIAL FINAL
16.0 16.0
11.5 12.7

118.0 118.0

COEFFICIENT OF
PERMEABILITY . k ( cm/sec }

5.0E-05
4.9E-05
5.0E-05
5.0E-05
4.9E-05
4.9E-05
5.0E-05
4.9E-05
4.9E-05
4.9E-05

AVERAGE COEFFICIENT OF PERMEABILITY = 4.9E-05 cm/sec
(Based on run numbers 8 through 10)

2.J»l hi
: I - lofit •• , die re a = crow- sect ion 1 area of itaidpipe,

At ii t = tiie for later lerel to fa l l froi iiitial hei(ht, ki, to fiial k t i fk t , hi
(ill otter ten* are defiled above)

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

CHECKED BY: APPROVED BY: DATE: (g"S~



Job No. 13410
Date: 04/20/89

FAILING HEAD PERMEABILITY TEST
Var: jiieeriif IDC. , 1 Scicict Ct., Biireriitr Keiearek Pirk, PO lox 5)15, Bidlioi, HI 5J7I5 (til) 2TJ-H4I

PROJECT
CLIENT

SAMPLE (a)

ONALASKA LANDFILL
CH2M HILL

STP 04 @ RECOVERY 0-2.0 FT

SOIL DESCRIPTION

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

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

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

7 . 4
42 .6

I N I T I A L
14.0
15.0

113.0

FINAL
14.0
15.5

113.0

RUN

3
4
5
6
7
8
9

10

COEFFICIENT OF
PERMEABILITY.k(

2.4E-05
2.4E-05
2.4E-05
2.5E-05
2.4E-05
2 .4E-05
2 .4E-05
2.4E-05
2.4E-05
2 .4E-05

AVERAGE COEFFICIENT OF PERMEABILITY = 2.4E-05 cm/sec
(Based on run numbers 3 through 10)

2.3aL ki
PORBOIA: k : logii -- , Ikcrt a : croii-tectioial area of staadpipe,

it hi t : tin for tattr le»el to fa l l froi iaitial aeifkt, a*, to fiial kcifat, ki
(111 otker terae are defiaed ibore)

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

CHECKED BY: DATE: APPROVED BY: DATE:
MMRZYN



Job No. 13410
Date: 04/20/89

F '~ . ,L IN<3 HEAD FERMEAB Z L I T Y TEST
Nan. ,clieeni( lie., 1 Seieiee Ct . , hiferilty leieireh Pirk, PO Box SIM, Hidiioi, I! SJTIS (Ml) 273-0440

PROJECT
CLIENT

SAMPLE (a )

ONALASKA LANDFILL
CH2M HILL

STP 10 @ RECOVERY 0 -2 .0 FT

SOIL DESCRIPTION

SAMPLE DIAMETER (cm)
SAMPLE A R E A , A ( c m 2 )

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

Brown Fine-Medium SAND, Trace Silt & Clay
(SP-SM)

7 . 4
42 .6

INITIAL
14.4
7 .2

103.5

FINAL
14.4
19.2

103.5

COEFFICIENT OF
BUN PERMEABILITY.k(cm/sec^

1
2
3
4
5
6
7
8
9

10
11

1.1E-03
9.8E-04
8.7E-04
7.6E-04

2E-04
1E-04

6.9E-04
7.0E-04
6.8E-04
6.8E-04
6.8E-04

7
7

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

2.3iL It
: k : lot11 — , Here a -' croit-Kctionl irei of lUtipipe,

It ki t : tiit for liter lerel to fill frot iiitial kel fkt , kt, to finl kei|kt, ki
(ill otker tern ire defiied i»ore)

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

CHECKED BY: DATE: APPROVED BY: DATE:



Hart.

Job No. 13410
Date: 04/21/89

HEAD P>ERMEAB I L, I TY TEST
,imriif lie., 1 ScitM* Ct., lil?eriitr Itmrek Firk, PO Box S«5, Rtdiioi, HI S1TI5 ((U) 2T3-0440

PROJECT
CLIENT

SAMPLE (a)

ONALASKA LANDFILL
CH2M HILL

STP 11 @ RECOVERY 0-2.0 FT

SOIL DESCRIPTION

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

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

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

RUN

1
2
3
4
5
6
7
8
9
10
11
12

7.4
42.6

INITIAL FINAL
10.7 10.7
13.4 13.7
115.8 115.8

COEFFICIENT OF
PERMEABI LI TY . k ( cm /see ")

6.8E-07
6.6E-07
5.9E-07
5.8E-07
5.6E-07
6.0E-07
5.9E-07
6.1E-07
6.1E-07
6.1E-07
6.5E-07
6.3E-07

AVERAGE COEFFICIENT OF PERMEABILITY = 6.3E-07 cn/eec
(Based on run numbers 10 through 12)

2.3iL k«
?02ROLA: k : locii - , fttrt < : crwi-iectioul area of lUidpipe,

U k i t : tiM for later level to fill trot ioitial aeitit, it, to fiuJ keifit, 11
(All otter tern ire defiled ibore)

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

CHECKED BY: DATE: APPROVED BY: DATE:
MMRZYN
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GRAIN SIZE
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2
5

USTRIBUTION TEST REPORT
CMtftf HUtum rtrv

s 5 I J = 8
••

^
s

]\l

Vi
; 1
.

- !

•1t1
s

<.
.̂.

e 100 10.0 1.0 0.1
GRAIN SIZE - mm

X+3"
0.0

X. GRAVEL
1.2

X SAND
53.0

•3i
'*->«.•*o

.01 .001

'/. SILT
37.9

X CLAY
5.9

LL
—

PI
—

DSS
0.41 1

060
3.20

D30
0.12

D39
0.05S

DIS
0.0314

D10

0.0152
Cc

1.00

MATERIAL DESCRIPTION

0 Broun Silty Fine-Medium SAND, Little Cl»v» True* Qr»vel

(Rigid Wall Permeability Test Sample)

Project No. : 13410. 12
Project: ONALASKA LANDFILL
0 Sample: STP 01 (3 RECOVERY 0-2.0 FT

D- »: 04-20-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu

13.2

uses
SM

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BYt CbJY^

APPROVED BY: k/k/\^

Sheet No.

\MARZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT

*• ^ ^ c Co*r** rw4tM« Fine
^ ^ i 2 i ; ; : . . ., « «

^ « J. _ J. S ^ 2 5 5 12 S 2

:

; i ^ ;

! i

i ; i

1 |

; I

Oo— i,

^

^

1 \

^

\,

^

Lv
\

*•* Ks
^»-o—

209 100 10.0 1.9 0.1 .01 .001
GRAIN SIZE - mm

Symbol
o

o

X+3"
0.0

^ GRAVEL
0.5

'/. SAND
4.0

X SILT
79.4

X CLAY
16.2

LL

30

PI

9
D83 D«0 ^50

0.02
D30

0.013

»13
0.0041

Die

0.0017
Cc

4.52

MATERIAL DESCRIPTION
O Broun Lean CLAY* True* Sand

(Flexible Mall Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL

0 Sample: STP 02B 0 RECOVERY 0-2.0 FT

D»*e: 04-20-89

6RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu

17.6

uses
CL

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: iQuu }̂

APPROVED BY: Q^jf\

Sheet No.

MMMZYN
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Symbol
o

o

GRAIN SIZE DISTRIBUTION TEST REPORT
1 • • • • • • • •
— ^ ^ C«k^ •• N»«t«a F 1 «•

* : H fS ij , i s ! i ! !

I ': i'

;

-^^5i,

: i

\ \

r s,
\ :

i X i
: \

1 i

Ss
N

.̂v̂v •0 «».

-^*^o

10 100 10.0 1.0 0.1 .01 .001

GRAIN SIZE - mm

X+3*
0.0

'/. GRAVEL
0.4

X SAND
36.7

'/. SILT
37.2

y. CLAY
3.7

LL
—

PI
—

DSS
0.33 \

°66

*. 15
D30

0.10

D30
0.032

Dl5
0.0268

D10

0.0136
Cc

1.30

MATERIAL DESCRIPTION

0 Brown Silty Fine-Medium SAND, Little Clay

(Rigid Wall Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL
0 Sample: STP 04 & RECOVERY 9-2.0 FT

Date: 04-20-89

3RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

c.,.
11.1

uses
SM

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: Qo^fY

APPROVED BY: fcfa.^

Sheet No.

WAHZYN
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o

o

GRAIN SIZE DISTRIBUTION TEST REPORT
- ' M»4I

; i • ! : I i i * = 5 II ! 8

i

i • !

^ i 1

: i

: •:

• • ̂ — *-— ̂ »ll

! |

r\

:

\
I> ;

.

^

X

.

\
c«5^•o«•*o

10 100 10.0 1.0 0.1 .01 .001

GRAIN SIZE - mm

X+Z"
0.0

'/. 8RAVEL
0.4

•/. SAND
44.7

# SILT
46.1

y. CLAY
8.8

LL
—

PI
—

&85
0.32 S

I>60
.10

D30
0.06

D30
0.034

Dl

0.0i:

5 Die
i4 0. 0066 1

MATERIAL DESCRIPTION

0 Brown Sandy SILT, Little Clay

(Standard Proctor Sample)

Project No.: 13418.12
Project: ONALASKA LANDFILL
0 Sample: STP 04 Q 8-. 73 FT

(Bag Sample)

Date: 04-20-89

QRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

cc
.71

C,j.
15.4

uses
ML

TESTED BY: DWAxRWP

ENTERED BY: MML

CHECKED BY: ĵ X-T^

APPROVED BY: l/j£

Sheet Ho.

MMMZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT

rf J i i i «— "•"- '-
: : : z f s s s * s 8 !3 * !

i

: :

\ \

\ \

*; •N
^00—,

^ > I 1

m
\

1\V\\,

18 188 18.8 1.8 8. 1
GRAIN SIZE - mm

y.+z»
8.8

'/. GRAVEL
8.8

X SAND
8.3

N i
s 0^

^
>^o

.81 .881

X SILT
73.1

y. CLAY
18.4

LL

30

PI

10
D85 D60 D5e

8.82

D30

8.813
°13

8.8823

D18 cc

MATERIAL DESCRIPTION

O Broun Letn CLAY* Little Sand
(Standard Proctor and
Flexible Wall Permeability Test Sample)

Project No.: 13418.12

Project: ONALASKA LANDFILL

0 Sample: STP 04 9 1.5-3.3 FT

(Bag Sample)

Date: 04-28-89

GRAIN SIZE DISTRIBUTION TEST REPORT

UIARZYN ENGINEERING INC.

cu

uses
CL

Remairks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: O1-̂

APPROVED BY: L/3TC-.

Sheet No.

MMAZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
— c e rf Catr ** Me 4 1 \im f 1 n»

i i i s • ; : : . . 9, «|
CT^j._aSS z s ^2 II : 5

r sc
N,

^\,

1
\
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\

1
\

\
-*a •».•o* — «o

i

0 100 10.0 1.0 0.1 .01 .001
GRAIN SIZE - mm

X+Z"
0.0

•/. GRAVEL
0.0

^ SAND
31.8

X SILT
39.3

X CLAY
8.9

LL

19

PI

1
D85

0.21

D60 D50
0.04

D30
0.027

Dl5
0.0123

Dl0
0.0065

Cc

2.07

MATERIAL DESCRIPTION

o Brown SILT, Son* Sand, Little Cl»v

(Flexible Wall Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL
0 Sample: STP 6A & RECOVERY 0-1.6 FT

P *: 04-20-89

3RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

C1JL r-
3.4

uses
ML

ReiMirks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: QuJr̂
APPROVED BY: ̂ -1 f\

Sheet No.
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GRAIN SIZE DISTRIBUTION TEST REPORT
* J J ,1 CMTM *>4IW FltV

< * i s ^ ; :; ~ . • , 5 «•
. « ^ A _ a i i ^ s $ i a ss
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10 100 10.0 1.0 0. 1
GRAIN SIZE - mm

X+3"
0.0

* GRAVEL
0.0

'/. SAND
16.0

"r<- 1
!!5MI>-i^o~

.01 .001

Ji SILT
72.1

X CLAY
11.9

LL

21

PI

2
DOS

0.08
&60 D5e

0.03
D30

0.023
DIS

0.0078
Die

0. 0029
cc

4.53

MATERIAL DESCRIPTION

o Gray SILT, SCDB Sand, Little Clay

(Flexible Vfaii Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL
0 Sample: STP 06B & RECOVERY 0-2.0 FT

T »: 04-28-89

GRAIN SIZE DISTRIBUTION TEST REPORT

UARZYN ENGINEERING INC.

Cu
13.6

uses
ML

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: |CX>̂ 1

APPROVED BY: £rtj/\

Sheet No.

MMRZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
- 1 4 4 CMTM N.4IIM Fin*
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200 100 10.0 1.0 0.1

6RAIN SIZE - mm

Symbol
o

G

%+3"
0.0

X GRAVEL
0.0

'/. SAND
11.8

L**

f

•«o

.01 .001

y. SILT
79.4

?i CLAY
8.8

LL

22

PI
2

D85 D60 Use
8.03

I>30
0.023

DIS
0.0122

.

Dl0
0.006*

Cc

2.11

MATERIAL DESCRIPTION

0 Brown SILT, Little S»nd 8- Cl*v

(Flexible Wall Permeability Test Sample)

Project No.: 13418.12
Project: ONALASKA LANDFILL
0 Sample: STP 07 & RECOVERY 0-1.8 FT

D>*e: 04-20-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu

5.8

uses
ML

Remarks:

TESTED BY: DMA'RWP

ENTERED BY: MML

CHECKED BY: ]Qujft

APPROVED BY: JJ^̂ J^

Sheet No.

VWMIZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
* j j j CMTM 1 NXIIM rir»
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10 100 10.0 1.0 0. 1
GRAIN SIZE - mm

X+3*
0.0

'/. GRAVEL
0.9

% SAND
22.8

i.
tod•S *ta,

—0

.01 .001

•/. SILT
67.9

X CLAY

10.2

LL

21

PI

1
D85

0.19
&60 059

0.04

^30
0.023

DIJ
0.0105

Die
0.0046

Cc

2.51

MATERIAL DESCRIPTION

o Gray SILT, Sane Sand, Little Clay

(Flexible Mall Permeability Test Sample)

Project No.: 13410.12
Project: ON ALASKA LANDFILL
0 Sample: STP 08 fi RECOVERY 0-2.0 FT

D-"e: 94-29-99

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

cu
10.0

uses
ML

Remarks:

TESTED BY: DWAXRWP

ENTERED BY: MML

CHECKED BY: j£>tMft

APPROVED BY: ^^J^

Sheet No.

MMRZYN



GRAIN SIZE DISTRIBUTION TEST REPORT
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0 100 10.0 1.0 0. 1

GRAIN SIZE - mm

%+Z"
0.0

'/. GRAVEL
0.0

y. SAND
5.7

r^ ̂
•*ik "̂ ~

.01 .801

X SILT
79.7

X CLAY
14.6

LL

26

PI

4

DSS D60 D50

0.03

D.30
0.017

DIS
0.8052

Die
0.0020

Cc

4.66

MATERIAL DESCRIPTION

o Gray-Brown SILT, Some Clay, Little Sand

(Flexible Wall Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL
0 Sample: STP 10 Q RECOVERY 0-2.0 FT

(Upper Part of Shelby Tube)

D'-'-e: 04-20-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

ctj.
15.6

uses
ML

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY:Qujft

APPROVED BY: k)~t^i\

Sheet No.

MMMZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
' J £ f Ca*r*» N»41<M rin*

A i i S ^ ; - : . . _ _ 9 |
„ „ i _ A ^ 5 .1 : 5 21 s 5
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1
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I I
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\s

* 2 > :̂— «>., i 3ii>
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0 100 10.0 1.0 0.1 .01 .001
GRAIN SIZE - mm

X+3"
0.0

'/. GRAVEL
0.0

'/. SAND
92.8

X SILT
3.2

X CLAY
4.0

LL

—

PI
—

DSS
0.34 C

D*0

1.24
Dse

0.22
D30

0. 173
BIS

0. 1209
Dl0

0.0957
Cr_

1.31

MATERIAL DESCRIPTION

O Brown Fine-Medium SAND. True* Silt & Claw

(Rigid Wall Permeability Test Sample)

Project No.: 13410.12
Project: ONALASKA LANDFILL
0 Sample: STP 10 Q RECOVERY 0-2.0 FT

(Lower Part of Shelby Tube)

D"-»: 04-20-89

3RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu
2.S

uses
SP-SM

Remarks:

TESTED BY: DWAxRWP

ENTERED BY: MML

CHECKED BY:iQu/ft

APPROVED BY: £;^A

Sheet No.

WAftZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
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10 100 10.0 1.0 0.1 .01 .001
GRAIN SIZE - mm

X+3"
0.0

•/. GRAVEL
0.0

'/. SAND
33.2

X SILT
40.3

X CLAY
6.4

LL
—

PI
—

D83
6.34

X>60
9.15

D50

0.09
D30

0.040
Dl3

0.0231

D10

0.0171
Cc

6.62

MATERIAL DESCRIPTION

o Brown Silty Fine-Medium SAND, Little Clay

(Rigid Mall Permeability Test Sample)
Project No.: 13418.12
Project: ONALASKA LANDFILL
0 Sample: STP 11 & RECOVERY 0-2.8 FT

D»te: 04-20-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

C.JL

3.7 "-*

uses
SM

R*m»rks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: QuTT]

APPROVED BY: QlA

Sheet No.

"

f



rWARZYN MOISTURE- DENSITY CURVE

PROJECT: ONALASKA LANDFTLT,

CLIENT: CH« HILL

fOT Report No

13410.12

04-20-39
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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:

o Geotechnical Boring
o Monitoring Well Installation
o Water Level Monitoring
o Slug Testing

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

Stan Finish

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 Lament. 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-l. 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-l). 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'/2-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 5-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 5-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-l. 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 galvanized 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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Table D-l (Page 1 of 2)
SUMMARY OP DRILLING METHODS

Method Comments

GB1 Mud rotary to 118 feet Floating product
Surface casing (5 inches)
to 30 feet

GB2 Flight auger (pilot hole) Floating product
to 10 feet , Installed MW-3M in borehole
Surface casing (6 inches) to 15 feet
Mud rotary to 65 feet
Water rotary to 80 feet
Casing (5 inches) to 80 feet

GB3 Auger to 16 feet Floating product
Surface casing (6 inches) to 20 feet
Mud rotary to 68 feet

GB4 Auger to 60 feet

GB5 Auger to 80 feet Installed MW-6M in borehole

GB6 Auger to 80 feet Installed MW-8M in borehole

GB7 Auger to 69 feet

GB8 Auger to 50 feet

MW-1S Auger to 26 feet
MW-1M Auger to 80 feet
MW-2S Auger to 28 feet
MW-2M Auger to 78 feet, Wooden plug in

screened lead auger
MW-2D Auger to 18 feet

6-inch Surface casing to 20 feet
Mud rotary to 110 feet
Water rotary to 139 feet
5-inch Casing to 134 feet

MW-3S Auger to 18 feet
MW-3M See GB-2 for details
MW-3D Flight auger to 10 feet (pilot hole)

6-inch Surface casing to 15 feet
Mud rotary to 100 feet
Water rotary to 142 feet
5-inch Casing to 138 feet

MW-4S Auger to 28 feet
MW-5S Auger to 22 feet

MW-6M See GB-5 for details
MW-7M Auger to 80 feet



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

Method

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

Comments

Drilled 3 times (well problem)

GLT913/007.WP



Table D-2
GRAIN-SIZE SAMPLE LOCATIONS

Boring Nmnber Depth, (ft)

GB-1 78
GB-3 22
GB-3 39
GB-3 59
GB-4 13
GB-4 38
GB-4 55
GB-5 78
GB-8 18
GB-8 48
MW-1 20
MW-1 53
MW-1 78
MW-3 18
MW-7 30
MW-7 80

Table D-3
RAS/SAS SAMPLE LOCATIONS

Boring H.VB>b,?r Depth (ft)

GB-1 113-117
GB-2 14
GB-2 55
GB-2 75
GB-6 20
GB-6 80
MW-1 18-22
MW-1 53-55
MW-1 78-80
MW-2 24
MW-2 58
MW-2 75
MW-2 108

GLT913/008.WP



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 N'unber

GB-1
GB-1
GB-1
GB-3
GB-3
GB-4
GB-4
GB-5
GB-5
GB-6
GB-6
GB-6
GB-7
GB-7
GB-8
GB-8
MW-1
MW-1
MW-2
MW-2
MW-2
MW-3
MW-3
MW-4
MW-7
MW-7
MW-9
MW-9
MW-10
MW-10
MW-ll
MW-11
MW-12
MW-13
MW-1 A

Depth (ft)

20
80
120
17
60

8-11
54-57

10
80

18-21
73

121-131
22
70

18-28
55-58

23
80

28-31
78-81

108-111
18
69

20-30
25-30
80-82

25
80

18-21
76-78
20-22

76
13-23
14-24
6-16

Field I.D. No.

MW-5S-01
GB-01-OK80)
GB-01 (120)
GB-03-01
GB-03-02
GB-04 (8-11)
GB-04 (54-57)
GB-5 (10)
GB-5 (80)
GB-06-(18-21)
GB-6M-73
MW-8D
GB-07-01
GB-07-02
GB08 (18-28)
GB-08 (55-58)
MW-1S-23 feet
MW-1M-01
MW-2S-01
MW-2M-01
MW-2D (108-111)
MW-3S-01
MW-3M
MW04 (20-30)
MW-7S (25-30)
MW-7M (80-82)
MW-9M (25)
MW-9M (80)
MW-10M (18-21)
MW-10M (76-78)
MW11M (20-22)
MW11M (76)
MW-12S
MW-13S
MW-14S

GLT913/009.WP



Table D-5
PURGE VOLUMES FOR WELL DEVELOPMENT

Wall ftntjlpay Purge Volume

MW-1S 100
MW-1M 100
MW-2S 100
MW-2M 400
MW-2D 400
MW-3S 100
MW-3M 350
MW-3D 400
MW-4S 100
MW-SS 100
MW-6M 100
MW-7M 100
MW-8S 100
MW-8M 100
MW-8D 400
MW-9M 100
MW-10M 100
MW-11M 100
MW-12S 100
MW-13S 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-l.
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 wells
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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Well

New Walls

MW-1S
MW-1M
MW-2S
MW-2M
MW-2D
MW-3S
HW-3M
MW-3M
MW-3D
MW-4S
MW-5S
MW-6M
MW-7M
MW-8S
MW-8M
MW-8D
MW-9M
MW-10M
MW-11M
MW-12S
MW-13S
MW-14S

Old Wells

Table D-6
WELL ELEVATIONS

Riser
Elevation (ft)

663.22
663.47
664.88
664.93
665.07
656.44
655.43
655.43
656.46
665.01
659.46
648.46
662.51
661.88
662.63
661.65
656.10
656.51
657.17
662.95
664.87
656.19

Ground
Elevation (ft)

660.9
660.9
662.3
662.9
662.75
653.7
653.6
653.6
653.9
662.6
656.4
646.0
660.3
659.
659.
659.

.4
,4
.2

653.6
653.3
654
660
661.8
654.8

.3

.2

B-l
B-2
B-3
B-4S
B-40
B-5

663.42
667.23
661.06
656.16
656.62
662.00

660.6
665.3
659.9
655.1
655.0
659.4

GLT913/011.WP



Table D-7
GROUNDWATER ELEVATIONS IN FEET

Well
Number

New Wells

MW-1S
MW-1M
MW-2S
MW-2M
MW-2D
MW-3S
MW-3M
MW-3D
MW-4S
MW-5S
MW-6M
MW-7M
MW-8S
MW-8M
MW-8D
MW-9M
MW-10M
MW-11M
MW-12S
MW-13S
MW-14S

Old Wells

6/1/88
Elev.

3/31/89 4/17/89 6/12/89 8/2/89

16.87
17.13
17.82
19.07
19.61
11.17
10.12
11.06
20.19
13.82
3.21
18.12
17.15
17.80
16.84
11.73
11.71
13.10
18.43
20.03
11.48

646.35
646.34
647.06
645.86
645.46
645.27
645.31
645.40
644.82
645.64
645.25
644.39
644.73
644.83
644.81
644.37
644.80
644.07
644.52
644.84
644.71

19.13
19.35
20.33
20.94
21.05
12.50
11.58
12.52
21.16
15.54
4.83
18.58
18.15
18.90
17.89
12.53
13.07
13.55
19.14
20.86
13.44

644.10
644.12
644.55
643.99
644.02
643.94
643.85
643.94
643.85
643.92
643.63
643.93
643.73
643.73
643.76
643.57
643.44
643.62
643.81
644.01
642.75

18.48
19.22
20.16
20.67
20.79
12.35
11.36
12.30
20.90
15.35
4.66
18.28
19.93
18.66
17.65
12.35
12.93
13.21
18.87
20.55
13.24

644.25
644.25
644.72
644.26
644.28
644.09
644.07
644.16
644.11
644.11
643.80
644.23
643.95
643.97
644.00
643.75
643.58
643.96
644.08
644.32
642.95

20.88
21.12
22.11
22.59
22.81
14.46
13.35
14.29
22.82
17.52
6.55
20.39
19.91
20.63
19.63
13.71
14.22
15.14
20.90
22.69
15.14

642.34
642.35
642.77
642.34
642.26
641.98
642.08
642.17
642.19
641.94
641.91
642.12
641.97
642.00
642.02
642.39
642.29
642.03
642.05
642.18
641.05

B-l
B-2A
B-3A
B-4S
B-4D
B-5

642.61
642.45
642.42
642.45

--
642.57

17.76 645.66

--
16.09 644.97
11.24 644.92
11.20 645.92
16.92 645.08

19.28 644.14
23.30 643.93
17.20 643.86
12.82 643.34
12.75 643.87
18.12 643.88

19.03 644.39
23.12 644.11
16.93 644.13
12.60 643.56
12.58 644.04

—
River 642.56

GLT913/012.WP
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Table D-8
HYDRAULIC CONDUCTIVITY

Well
Number

Haw Wells

MW-1S
MW-1M
MW-2M
MW-2D
MW-3M
MW-3D
MW-7M
MW-8M
MW-8D
MW-9M
MW-10M
MW-11M
MW-13S

Old Wells

B-L
B-2A
B-3A
B-4S
B-4D

Average Hydraulic
Conductivity (cm/s)

0.04
0.04
0.03
0.03
0.03
0.06
0.03
0.03
0.002a

0.03
0.03
0.03
0.06

0.01
0.05
0.01
0.009
0.05

Number of
Tests

3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
2

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

GLT913/013.WP
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GEOTECHNICAL BORING LOGS
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PROJECT NUMMH

GLO6S5M.F1.ra

BORING NUMBER

G8-01 SHEET 1 OF 4

SOIL BORING LOG

PROJECT ONALASKA SEOFMW-5S

ORLLINQ CONTRACTOR ETI (CME 750)ELEVATION _

ORLLMQ METHOD AMD EQUIPMENT MUD ROTAflY WITH SPUT- SPOON SAMPUNG

WATER LEVEL AND DATE _ START 3-13-69 FINISH 3- 15-89 LOGGER JAI
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1.0

0.7

0.3
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STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-1-2-2

4-7-64

5-7-8-10

4+4-5

10-9-9-6

7-5-7-7

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY, SOL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

Light Brown SMty - Rna Sand

-

No Recovery

•

LOOM Madkjm to Coarse Sand

;
-

Loose Coane Sand and Fine Gravel

•

"

Looee Coane Sand and Una Gravel

Cobblam

Looee Coane Send and Fine Gravel

B

SM

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS. TESTS
AND INSTRUMENTATION

HNu-0 ppm(t' 11:50)

-

HNu • 0 ppm (t - 1 1:56)

-

HNu -6-9 ppm SS
m 10-12 ppm in Borehole

Note: Slight oil sheen on water
fromSS

Hard DrilSng - Gravelly

HNu » 4 ppm in Borehole
• 0 ppm in Breathing Zone
• 2-3 ppm in SS

Hard DrilSng -Gnvety

HNumO ppminMud

HNu -2-6 ppm in Borehole
m 0 ppm in Breathing Zone
m 0 ppm in Mud and SS

HNu m 1-2 ppm in Borehole
• 1 ppm in S3
m 0 ppm in Breathing Zone



PROJECT NUMBER

GLO 6S550.F1.ro

BORING NUMBER

GB-01 SHEET 2 OF 4

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

DRLLING CONTRACTOR ETI (CME 750)ELEVATION

DRILLING H*THCO AND EQUIPMENT MUD ROTARY WITH SPLIT- SPOON SAMPLING

WATER LEVEL AND DATE START 3-13-89 FINISH. 3-15-89 LOGGER, JAI

D
EP

TH
 B

E
LO

W
S

U
R

FA
C

E
 (F

T
)

-

35 -

40-

45-

;

50 -

;
55 -

60
HUMP DC

SAMPLE

IN
TE

R
V

A
L

7z
7/̂̂•••••M

7/
mmemmmmmmmtm

7</

i

L

7

TY
P

E
 A

N
D

N
U

M
BE

R

SS7

SS8

SS9

SS10

SS11

SS12

at OKM 2 HT-H

R
E

C
O

V
E

R
Y

(F
T)

0.6

0.2

0.2

1.0

1.3

0.5

STANDARD

TEST
RESULTS

r-r-r
(N)

4-14-54

6-9-8-8

14-1 4-16-22

12-14-22-16

12-15-14-28

15-10-10-13

SOIL DESCRIPTION

SON. NAME, COLOR. MOISTURE CONTENT,
RELATIVE dCNSfTY OR CONSISTENCY, SOL
STRUCTURE, MMERALOGY. USCS GROUP
SYMBOL

-

GreveHy Send

Fine Gnvel with Some Coene Send

•

Fine to Medhm Gravel w*h Some Coene
Send (Rot* BMong End of Spoon)

-

OJ-Fine-MedumGrevet

Medkim Coene Send

-

Medhtm- Coene Send

0.5* Grtveiy Send

Medbm - Coene Send wHh Trace fine Qiwel

11

SP

Gf>

OP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE,
ORN.LMG FLUO LOSS. TESTS
AND INSTRUMENTATION

No»: 30* Casing in Holt
(t- 4-20)

Driving Rough • Gnv*9y
LotingWattr

HNu - 0 pom in Borehole
(tm 4:40)

(t - 5.-00)

-

HNu.Oppm

-

Dating Easier Lou Gravel

HNu-Oppm(tm8:lS)

(t - 8:40)
Me* Another Btlctt of Mud

HNu - 0 pom in Mud

HNu - 0 ppm (t - 9OO)

HNu. 0 pom



PROJECT HUM MM

GLOMHO.Fl.ra
BORING NUMBER

GB-01 SHEET 3 OF 4

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

DRIJJNG CONTRACTOR ETI (CME 750)ELEVATION

DRILLING METHODANO EQUIPMENT MUD ROTARY WITH SPUT- SPOON SAMPLING

WATER LEVEL AND DATE STAHT 3-13-89 FINISH. 3-15-89 LOGGER JAI

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T
)

•

65 -

70 -

75 -

;
80 -

85-

•

90

SAMPLE

M
T

E
R

V
A

L

Z

\7
/
^^^^ •̂•M

z
~7
£.

z
7

LMMttOt.OE OX)

t|

SS13

SS14

SS15

SS18

SS17

SS18

R
E

C
O

V
E

R
Y

(F
T)

r.5

0.9

1.7

1.8

0.9

-

STANDARD
PENETRATION

TEST
RESULTS

(N)

3-1-1-1

12-11-14-17

11-19-13-3

9-2-2-9

2040-31-35

7-1-5-13

SOIL DESCRIPTION

SON. NAME, COLOR. MOISTURE CONTENT,
RELATIVE OENSfTY OR CONSISTENCY, SOL
STRUCTURE, MMERALOGY, USCS GROUP
SYMBOL

Sand

Mfdktm - Coana Smnd

~

— — - ^

SamemAbwt

""

Broom Mtdkm - Com* Sand

Brown MMum - CMVW Sand w*» Fint Orgvtl

Si

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRLLING FLUID LOSS. TESTS
AND INSTRUMENTATION

(I.1SS)

HNU-Oppm(l.t*2)

™"

HNumOppm (t-1:SO)
MxBatcfiofMud

-

~"

OVAmOppm
* 1-2 ppm from SS
m4-6ppmmMud

•

17-21-M



PROJECT NUMBER

GLO 65550.F1.ra

BORING NUMBER

GB-01 SHEET 4 OF 4

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

DRILLING CQMTRACTQH ED (CME 750)ELEVATION

DRILLING METHOD AND EQUIPMENT MUD ROTARY WITH SPUT-SPOON SAMPUNQ

WATER LEVEL AND DATE START 3-13-89 FINISH. 3-1549 LOGGER JAI

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T
)

95 -

100-

106 -

110 -

115 -

MHCLDg

SAMPLE

j

z
z
z
z

I

TY
P

E
 A

N
D

N
U

M
B
E
R

SS19

SS20

SS21

SS22

SS23

y-
ss

R
E

C
O

V
E

R
Y

(F
T)

1.8

1.0

STANDARD
PENETRATION

TEST
RESULTS

f-tr-f
(N)

12-10-31-33

13-17-25-30

11-15-19-24

2-2-11-21

31-4O-33-28

17-22

SOU. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE. MMERALOGY, USCS GROUP
SYMBOL

fl»ddW> Brown S8ty Fit* Sand with
Trtet Mtdum Sand

O.F Mfdutn Fir* Stnd

Apdbb/i Brown Sity rVw Stnd with
Tract Mtdum Sand

StmtmAbovt

Rfddmh Firm Stnd

-

ENDOFBORMQ

g

SM

SM

SP

SP

COMMENTS

DEPTH OF CASNG. DRLLING RATE.
DflLLMGFLUlO LOSS, TESTS
AND INSTRUMENTATION

(t-SOS)
OVA m 40-50 ppm in Mud

« 0 ppm in Breathing Zon»
m 0 ppm in Bonholf

Cobblu

(1*5:40)

(t-8SO)
Hnu-Oppm

HNumOppm
T*l»CLPS*npli(-0.1)

JN OB<W47-aVM



PROJECT NUMI

OLO 6S650.F1.FO

BORINQ NUMBER

GB-02 SHEET 1 OF 3

SOIL BORING LOG

PROJECT ONALASKA WESTOFSHED.SWOFLANDRLL

ORLLMQ CONTRACTOR ETlELEVATION _

DflLLING METHOD AND EQUIPMENT FLIGHT AUGERS TO MUD ROTARY. WATER ROTARY THROUGH SCREENED ZONE

WATER LEVEL AND DATE _ START 3-19-69 f»usM 3-20-89 K. OLSON

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T)

5 -

-

10-

•

-

15 -

-

20 -

25-

30
•4UI&AI

SAMPLE

(

z
**̂ ama^m

z
•MMĤ H

— 7

/
6 — 7

/̂̂
•̂ •M

//
•MM^

//
mammmmm

Of OM

TY
P

E
 A

N
D

N
U

M
BE

R

SSf

SS2

SS3

SS4

SS5

SS9

1 t-17-M

R
E

C
O

V
E

R
Y

(F
T)

2.0

to

0

0.9

0.7

0

STANDARD
PINCTRATION

TEST
RESULT*

f-f-f
(N)

4-5-6-3

Z+±5

S-10-15-23

7-7-64

6-10-8-9

7-7-̂ S

9OLDESCMPDON

SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE. MMEHALOGY. USCS GROUP
SYMBOL

Vtoofum to Count Smd, Shown. Moist Alt
S«gucncM of Cotnt Sand Gndng to
Mfdum Sand. Firming upwtrd in Appmt.
4'Stqutnom.

Sinw, but wtoltttApptnnl Laminar
Stnetun, That fin* ID /UMum Grmnl

.

AHStough

FnttoCotnt Sand. Toot Sit and Grmrtt.
QHMHI in Gator.

StmtmAbovt

•

•

i§

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING, DRLLING RATE.
DRILLMQ FLUID LOSS. TESTS
AND NSTRUMENTATION

HNu . 0 ppm Down Hob
Hnu » 0 pom Sampfe HfmdspKt
90~LEL-5

HNu - 5 ppm in Bntthing Zone -
Diminish*! to 0 ppm within
/Mrr.

HNu - 70 ppm on Stmptu Haad-
30** OOLELmlO

6'CmingimuHfdtolS'

3' Spoon (14' to 161 CLP S*npb -
Ad3SdMud. Flush* lo 16" thin
Stonpfert OH4B02-16

VOAt (4 • 4oz. jsn) and
(8-aoijan)

-

HNu - 0 ppm Down hoi*

-



PROJECT NUMBER

GLO 65550.F1.FO

BORING NUMBER

GB-02 SHEET 2 OF 3

SOIL BORING LOG

ONALASKA WEST OF SHED, SW OF LANDFILL

DRIUNG CONTRACTOR ET1ELEVATION

DRILLING METHOD AND EQUIPMENT FLIGHT AUGERS TO MUD ROTARY. WATER ROTARY THROUGH SCREENED ZONE

WATER LEVEL AND DATE 5TABT 3-19-89 FINISH 3-20-89 LOGGEH K. OLSON

*_

!t
Suia

35-

40 -

45-

50-

55 .

60
j44d&o6

!

i

z

/_

~7
£_

M QKX

UUPLI

1

SS7

SS8

559

2*-174t

i?

a£

0.4

0.9

STANDARD

TEST
RESULT*

f-V-V
(N)

13-19-15-17

12-13-11-14

1 9-27-49-21

SaLDfJCMPTION

SOIL NAME, COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY SOIL
STRUCTURE. MINERALOGY. USCS GROUP
SYMBOL

Sand with Oratw/fen than 1'

Firm to Coww Sand, Tract Gnvti

Stint tt About, Exotot Encounttmt 1 4 Gttvtl -
Zont,Qnvt<L»u*tn2'ttS4t

GftvtIZontt

„

II

SP

SP

CO

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS TESTS
AND INSTRUMENTATION

HNu m o 0pm on Samplt
Htadspace. Could be moeOy
slough. Kg ha* ottn noisy, so
could bt occasional Graval Seams
in Last 10'

HNu - o ppm on Samplt
Htadspact

Samplt (2 - 402. jtn) for VCAs
and(S-8oz.jan)ON-6802-5S
Hnu m 0 ppm on Samplt
Httdtpaot

r*y i*nauenng mm at nan



PNQJBbTM

GLO«$SO.Fl.ra

•ORINU NUM

GB-02 SHEET 3 OF 3

SOIL BORING LOG

PROJECT ONALASKA WEST OF SHED. SW OF LANDFILL

DfllLING CONTRACTOR ET1ELEVATION ,

DRILLING METHOD AND EQUIPMENT FLIGHT AUGERS TO MUD BOTARY. WATER ROTARY THROUGH SCREENED ZONE

WATER LEVEL AND DATE START 3-19-69 FINISH 3-20-89 LOGGER K. OLSON

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T
)

65 -

70-

75-

U6MO.CT

SAMPLE

IN
TE

R
V

A
L

z

/.

JX OKI

TY
P

E
 A

N
D

N
U

M
B
E
R

SS10

SS11

1 »-17-«

R
E

C
O

V
E

R
Y

(F
T)

0.4

0

STANDAHD
PCMITRATION

TEST
RESULTS

r-r-r
(N)

21-19-16-13

2640-15-18

SOL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE. MINERALOGY. USCS GROUP
SYMBOL

SamaatAbovf.FinatoCoanaSand,
TracaGftvtt

END Of BORING

e

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS. TESTS
AND INSTRUMENTATION

Iratal 5" Casing to 65". and
FhjshadwithClaarWa*r

CLP Samp* CoHKtad from 73'
toApprox. TV, VOAtwtrt
CoAcMd from Untftturttad
Sampif. Soma ofothar Pmramatars
warm CoUtctad from Undiituitad .
Sampta and Slough that SttOad
out in Catad Bonhda ON-GB02-75



PROJECT MUM ECU

OLO«MOF1.ra GB-03 SHEET 1 OF 3

SOIL BORING LOG

LOCATION 75FT WEST OF SOUTH GATE.PROJECT ONALASKA

E LEVATION — WTIEU.WU ̂ ^n i n«^ i w»i __••"

DRILLING METHOO AND EQUIPMENT CME-75 HSA (4 1/T) AND MUD ROTARY WITH SPLIT-SPOON SAMPLING

WATER LEVEL AND DATE START 3-8-M

ORLLMQ CONTRACTOR ETI

FINISH 3-9-» LOGGER JAI

It

il

-

-
-
-

10-

"

1C

-

-

-

20 -

25 -

•

•

30
LJMM.FI

f

b7

//
//

r?//
/̂

•̂ •̂••H

•̂ MMMI

/

Z

z
/
~7
FQOMl

SAMPLE

9<E

SS

ss

Ofi

SS

ss

cc

SS

ss

ssor

ss

ss

ss
iMMi

5

t.3

r.fi

/I A

1.3

0.5

(\ 7

0.3

04

0.8

1.4

0.7

0

STANDARD

TEST
RESULTS

<N>

29-21-13

3-4-3-3

9JLJL7

6-3-1-1

3-2-2-3

9 1 1 1

2-3-12-13

8-11-13-19

30-18-20-18

5-5-7-5

10-13-12-11

SON. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY SOL
STRUCTURE. MMERALOQY, USCS GROUP
SYMBOL

Qflrir Brown Swty - Pint Swcf wnh inot Fin9

-

-

RuttSHly- FkmSmdmtiTrmofRn»Oimfl
-

Hnm to CaMimm 3amf lUfth ̂ gjiu ît

"

•». |» Pti« f^nrV naVh T • ~>M CtfkA /̂ fMHJWkfUAVN UUfMf TMTW <JEVIU UWJ ffmGm rlf19 WaTW

MMbm 19 CO.WM Stone/ant* Rrw Gnv̂

-

-

s .̂*^ ;

— :

MK*MI to COM* SM/ IMA r«e» flw CVtv^

s-«.«« ;
*l-fc î̂ tfMM^MKtfno rivoowjr

„
I!

SM

SM

ep

SP

CO

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRLUNG FLUID LOSS TESTS
AND INSTRUMENTATION

HSA

No HNu Of Otction

-

LEL.O*

-

LEL mlHt

NoHNuD*«Kton

HNuDfOtaion
From SS 40-50p(>m
Bonhok 10-ISfipm
Bntthing Zone oppm

Bf9fthny 2on9 Oop/n
LMt 1/Z ffmcolond- Gny 1 > 4 .

AfoflPtfCtf typ9 Sh99ft

From SS 12-13ppm
8onhot*20ppm

HNu 0*toc*oo
from Borthott 10-1Sppm
Bntthing 2or» 3 4ppm

OVA.O
Cotecttd Gain Sin Stmplt

NoOVAf**ingt

»*»»*. ;
-



PROJECT NUMBER

GL065S50.Fl.Fa

•ORMQ NUMBER

6B-03 SHEET 2 OF 3

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

ELEVATION. ORLLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FMISH. LOGGER

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T)

30

35-

40-

45 -

50 -

55-

60
LMM&F1

SAMPLE

!
</_

v
z/
7
/
Z
/
Z
/
z
/
2

i|

ss

ss

ss

SS02

ss

ss

ss

ss

ss

ss

ss

ss

RE
CO

VE
RY

(F
T)

0.8

1.3

0.8

0.9

0.8

0.9

0.8

1.1

0.9

0.7

1.0

0.9

STANDARD
PENETRATION

TEST
RESULTS

f-f-f
(N)

7-8-9-23

27-27-21-22

11-12-13-12

11-10-10-13

15-21-22-24

12-13-12-12

10-18-20-20

10-15-18-17

8-10-11-18

15-15-13-13

18-18-18-23

50-48-29-20

SOL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE dENSTTY OR CONSISTENCY SOI
STRUCTURE. MMERALOGY, USCS GROUP
SYMBOL

Modum - Com* Sand with Tract Fin* Gnvtl

Sand with son* Fine Gravel

Mfdkim - Coana Sand with aoma Gravai
Gravity Madhtm Coana Sand

Madum ID Coana Sand. Mora Qravaify at Bottom

Madkm to Coana Sand with Traoa Fna Graval -

SameatAbova

SamamAbova

SamamAbova

SamaatAbova

SamaatAbova

SamaatAbova

Qmaiy Madam -Coana Sand
RnatoMadkmQfavat

SamamAbova

ll

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASMQ, DRILLING RATE.
DRLLING FLUD LOSS, TESTS
AND INSTRUMENTATION

OVA m Oppm ft m 11:15)

OVA m 0 ppm ft m 11:40)
CotfOtd Gan Sia Sample

OVAmOppmftml3M)

OVA - Oppm ft * 1330)

FQQ*-0127aMt



sS
•••
PROJECT ONALASKA

ELEVATION

nni i IMA uerwnn AMD PTM IIPWFMT

WATER I EVFL AND DATE

PROJtbT NUUlU BORING NUHHH

GLOOUMJM.FQ G8-03 SHEET 3 OF 3

SOIL BORING LOG

LOCATION

DflUJNG CONTBAeTOP

STAHT FINISH 3-»-«» 1 n«GPQ JAI

i
60

-

70 -

jaaaoFi

SAMPLE

M
TE

R
V

A
L

^M^M^H

/

z
/

TY
P

E
 A

N
D

N
U

M
B
E
R

SS

SS

SS

FQQB-0)37/2Mi

R
E

C
O

V
E

R
Y

(F
T)

1.2

0.9

1.0

STANDARD
PENETRATION

TEST
RESULTS

F-f-f
(N)

20-20-4545

19-14-11-10

10-10-15-18

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE riENSfTY OR CONSISTENCY, SOL
STRUCTURE. MINERALOGY. USCS GROUP
SYMBOL

StmtmAbovt

Qmtty firm • Mtdkm Sand

Uudum - Count Smnd

Firm -Mtdkm Sand

Rn» - MMlum Sand wtih Ttmof Fin» Gmtl

-

END OF BORING

|§

SP

SP

SP

COMMENTS

DEPTH OF CASING, DRILING RATE.
DRILLING FLUID LOSS, TESTS
AND INSTRUMENTATION

OVA m 0 ppm (t - 14:45)

OVA ' 0 ppm (I- 15:10)



PHOJiCT NUHSKH •ORINQ NUUSER

GB-04 SHEET 1 OF 2

SOIL BORING LOG

PROJECT ONALASKA RAVINE SW OF SHED

ELEVATION DRIUINQ CONTRACTOR

DRILLING METHOD AND EQUIPMENT 4 1/4* AUGERS. LEAD SCREENED. SS SAMPLING WITH 2"-2' SPUT-SPOONS

WATER LEVELAND DATE START__§±§? FINISH 3-9-89 loeacp KLO/JJI

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (
F
T
)

]
-

5-

:

10 -

15-

20 -

;
:

25-

30

SAMPLE

1

z
//_

1 — 7z
z
•̂ ^̂ ^M^H

~7

/_
êmmmmâ m

*—Jz
•̂ ^^ •̂̂

^__

mamaemmeM

TY
P

E
 A

N
D

N
U

M
B
E
R

ssr

SS2

SS3

SS4

SS5

SS8

SS7

SS8

SS9

SS10

SS11

SS12

R
E

C
O

V
E

R
Y

(F
T)

1.0

1.2

1.5

OJ

0.8

1.5

0

1.0

0.8

1*

1.8

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(NJ

2-3-3-3

6-4-2-2

1-3-3-5

2-1-2-1

114-4-2

2-13-15-20

2-2-44

18-154-12

40-1344

21-1244

12-9-11-17

24-17-28

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY, SOL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

Brown Madum ID Coane Sand, Uoitt to Wat.
Trace Gravel (Una).

Same, but Saturated.

_

Same, with a Trace of Sit.

Same

Same

Brown, Medktm to Coane Send. Wet,
Trace Gravel (up to 1").

Same

(tuoengutar).

Same

Seme

Seme

Seme

I,
SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH Of CASING. ORLLING RATE.
DRLLING FLUID LOSS, TESTS
AND INSTRUMENTATION

HNu - 0 pom

HNu - 0 pom

-

HNu mO pom

HNu - 0 ppm (Suspect of Validity -
of theee Pint 4 reading*).

Instated Sandpoint from 8 to 11'to -
Sample. Collected CSL Sample
1S-O6 - 3W89.

Cotected a Sample for Grain Size -
Anafym*. HNu-OppmSS.

A Sole fine Gravel Left in Spoon. -

HNu-OppmSS

_

HNu -0 ppm S3

-

HNu -0 ppm S3

jjaMOFIJOqi-041 ••17-W



PROJECT NUMBER

GLO«S50.F1.FO

BORING NUMBER

GB-04 SHEET 2 OF 2

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

ELEVATION. ORLLMQ CONTRACTOR .

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FINISH LOGGER KLO/JJI

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T
)

35-

40 -

"

45 -

•

50.

-

55 -

•

SAMPLE

M
T

E
R

V
A

L

z
7
/
*—?

£_

7
Z
7^_

</
7/6 — 7z
7
Z
7

TY
P

E
 A

N
D

N
U

M
B
E
R

SS13

SS14

No
Samp*

SSTS

No
Sampla

SS16

SS17

SS16

No

No
Swnpfe

SS19

No
Sampla

R
E

C
O

V
E

R
Y

(F
T)

1.5

2.0

0

2.0

0

2.0

1.5

1.0

0

0

0.9

0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

20-15-12-25

3-5-13-35

5-2-6-11

S-1 2-36-500"

10-6-7-23

7-7-14-41

15-12-9-13

21-104-30

16-29-13-13

37-29-29-50

18 49 44 33

2949

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOIL
STRUCTURE, MINERALOGY. USCS GROUP
SYMBOL

Swm

Sim*

-

-

Sama

-

Sim* with SUghtfy Laat QavwL

-

Sama

SWIM

-

ENDQFBORMQ

11

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING, DRILLING HATE.
DRILLING FLUID LOSS. TESTS
AND INSTRUMENTATION

-

'

-

-

Colactad a Sampta tor Grain-size •
Analyst*.

-

HNu - 0 pom SS

-

HNu-OppmSS

™

-

Blow CoumtOafact a Full Spoon. -
Not tha Formation. Maplacad

Gnin-tizt Samplt.
HNu m 0.2 pom on Cuttings 4ft of -
Blow tn into Auywn, CouU only

l.««aaO,F1JO QB-O* 2 7/21/M



GB-05 SHEET 1 OF 2

SOIL BORING LOG

PROJECT ONALASKA WEST EDGE OF  PROPERTY

ELEVATION ___ _^_

DRILNG METHOD AND EQUIPMENT * 1/4* AUGERS

WATER LEVEL AND DATE

DRLUNQ CONTRACTOR _§IL

3-20-68 P>.«M 3-20-89 LQOQPP D. PLOMB

D
E

P
TH

 S
E

LO
W

S
U

R
FA

C
E

 (F
T)

5-

10 -

15-

20-

25 -

30

SAMPLE

(

z
z
z
z
z
7

TY
P

E
 A

N
D

N
U

M
BE

R

ssr

SS2

SS3

SS4

SS5

SS*

£

Oi""*
UĴ ™

1.1

1.0

2.0

2.0

1.S

-

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

4-T-2-2

2-2-2-2

««

24-29-7

14-24-26-23

2343-27-19

SOIL DESCRIPTION

SO*. NAME, COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOI
STRUCTURE. MMERALOGY, USCS GROUP
SYMBOL

Oar* arown firw Coama Sand, twin * //Ma Silt
LOOM, and Dry.
Oar* Brown Afcdum (o Coana Sand. LOOM, and
Sab/wad.

Sama

Sam

LarpaGraW

— :

Sama, our Vay Canat

li

stv

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASMQ. ORU.INQ RATE.
DRLUNQ FLUO LOSS. TESTS
AND INSTRUMENTATION

HNu m 0 ppm on BoranoMi
HMu.OppmSS

HNu m 0 ppm on Sorvno/a
HNu.OppmSS

HNu • 0 ppm on Soranoto
HNu -0 ppm S3

HHumO ppmonBonhotf
HNumOppmSS

HNu m 0 pom on Bonho*
HNu.OppmSS

-

unnnnri rnnim i n?-ai



^s
^™
PQTL.FCT ONALASKA

PIPVATION

DPII 1 INft UCTWOO AND EQUIPMENT

WATFR 1 PVFl AND QATP

PHOJCCT NUMICH BOJUNQ NUMBER

GLOMSSO.Fl.Fa GB-OS SHEET 2 OF 2

SOIL BORING LOG

IDCATION

DHMJJNG COWTRACTOB

STAPT FINISH 3-20-89 LQGGEB D. PLOMB

1

40-

50 -

60 -

70 -

80

JMM.F1

SAMPLE

IN
TE

R
V

A
L

~z.

z

z

z

^

FQQB4I

II

SS7

SS8

SS9

SS70

SSJt

Ie

0.4

No
Sample

0.4

0.3

1.5

STANDARD

TEST
RESULTS

r-r-r
(N)

11-11-7-7

9-27-2947

19-36-3S-12

45-19-22-13

56-27-27-4

SOLDESCMPTION

SON. NAMEjCOLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY, SOL
STRUCTURE. MMERALOGY, USCS GROUP
SYMBOL

Same

Same

Same

Gravel Content.

ENOOFBORMQ

!§

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS. TESTS
AND INSTRUMENTATION

HNu m 0 ppm on Borehole
HNu-OppmSS

HNu m 0 ppm on Borehole

HNu - 0 ppm on Borehole
HNumOppmSS

HNu - 0 ppm on Borehole
HNumOppmSS

HNu m 0 ppm on Borehole
HNu - 0 ppm SS

-

27/34W . . . .



SB
^™
PROJECT ONALASKA

ELEVATION

DPI 1 (MR l̂ THOn ANO POLIIPUFNT * 1/<" AUGI

WATFB 1 PVR ANO nATP

PROJICT MUMBm BORING NUMNER

GLO6S580.F1^Q G8-M SHEET 1 OF 3

SOIL BORING LOG

mcATON ENTRANCE TO 

DRLLMG CQ»m»ACTnfl ETI

ERS

STAPT 3-19-OT FINISH 3-19-89 i QGQEH D. PLOMB

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (F
T)

5 -

10 -

15 -

20 -

25.

30
U6MOF1

SAUPLI

|

z
z
z
z
z
z

TY
P

E
 A

N
D

N
U

M
BE

R

ssr

SS2

SS3

SS4

SS5

SS9

R
E

C
O

V
E

R
Y

(F
T)

f.S

0.9

0.4

1.8

1.1

t*9—

STANDARD
PENETRATION

TfST
RESULTS
r-r-r

(N)

2-2-3J

2-3-3-5

£4-5-5

104*4-3

18-17-12-5

-10-10-12-8

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE, MMERALOGY. USCS GROUP
SYMBOL

n*«* a CM* *n fnmrmm CM*H \AMttt m ItHim Oifr

Dry arid LOOM.

0** anmn Mrium fo Com S*ndl Momtand -
LOOM

Sim*

Smafk>Mta**n<3wrt.

SMW

Svrw

i§

sw

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRLLING FLUID LOSS, TESTS
AND INSTRUMENTATION

HNu m 0 ppm on Bonhob
HNu-OppmSS

HNu m 0 ppm on Bonhob
HNu -0 ppm S3

HNu • 0 ppm on Bonbob
HNumOpomSS

HNu m 0 ppm on Bonnolf
HNumOppmSS

HNu • 0 ppm on Bonholt
HNu-OpomSS

HNu m 0 ppm on Bonno*
HNumOppmSS

raOS-Mlt-17-M



•̂ B
••"
PBOJFCT ONALASKA

Fl FVATKVJ

nPM 1 IMft UPTHOn AND FOUIPMFNT

W4TFB 1 FVPL AND DATE

PROJECT NUMBER BORING NUMBER

GLOSS550.F1.FQ GB-06 SHEET 2 OF 3

SOIL BORING LOG

IQCAT1QN

ORILLMQ CONTRACTOR

START FINISH LOGGER 0. PLOMB

D
E

P
TH

 B
E

LO
W

S
U

R
F
A

C
E

 (F
T
)

35-

40-

45 -

50 -

55_

60

SAMPLE

M
T

E
R

V
A

L

z

z

7

uaaw
iN

O
N

V
3
d
A

l

SS7

$58

SS9

R
E

C
O

V
E

R
Y

(F
T)

1.3

1.8

0

STANDARD
PENETRATION

TEST
RESULTS

r-r-c
(N)

35-42-17-13

S1-98-80-4S

SOL DESCRIPTION

SOIL NAME COLOR MOISTURE CONTENT
RELATIVE DENSITY OR CONSISTENCY, SOL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

SWTM, with an OccMMruf Coco* or BouUtr,

-

SWTW, CoOOlff tf9 StiM Pffftntt MMy U9H99.

-

•

il

SP

SP

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS, TESTS
AND INSTRUMENTATION

-

HNu * 0 pom on Bonhok
HNu.OppmSS

-

HNu • 0 pom on Bonhoff
HNu.OppmSS

-

HHumQ ppm on Bonholf



PROJK

GLO655U.Fl.ro

BORING NUMBER

GB-06 SHEET 3 Of 3

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

ELEVATION. ORM.LMQ CONTRACTOR.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FINISH 3-19-69 LOGGER _D1PLOM§_

*_

h
SUIn

65-

70 -

75 -

-

LMMOF1

!

I

z

7

TO OK*

SAMPLE

9BC

ml

SS10

SS11

37/20M

$

a£

0.5

2.0

STANDARD
PENETRATION

TEST
RESULTS

f-f-tT
(N)

40-8O-10&3'

SOLDESCRIPHON

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY SOL
STRUCTURE. MMERALOGY, USCS GROUP
SYMBOL

Stunt, VtryDtntf

Sanrn, CotMm and V§ry Dmt*.

ENOOFBORMQ

„

l§

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS TESTS
AND INSTRUMENTATION

HNu m 0 ppm on Bonhote
HNumOppmSS

HNu m 0 ppm on Bonhob
HNu-OppmSS

-



PROJECT NUMBER

GLO855M.F1.FO

BOflINO NUMBER

GB-07 SHEET 1 OF 3

SOIL BORING LOG

PROJECT ONALASKA LOCATION SOUTH OF SITE ENTRANCE
DRIUNG CONTRACTOR ET1 (CML75)ELEVATION

DRILLING METHODAND EQUIPMENT HSA (4 1/2*) WITH SPLIT SPOON SAMPLING EVERY 2.5'

WATER LEVEL AND DATE STAHT 3-7-89 FINISH 3-7-89 LOGGER JAI

DE
PT

H
 B

EL
O

W
SU

RF
AC

E
 (F

T)

5-

10-

15 -

20-

25-

30
LMMOF1

3AMPLI

M
T

E
R

V
A

L

/

/
z
/
z
/
p^^ l̂̂ ^^

^M^̂ ^H

[/
^^^^^ î̂

^^ t̂̂ ^^m

/
••M^B^M

^^^^^^m

y

FQOKJ7

TY
PE

 A
ND

NU
M

BE
R

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

17/2KM

RE
CO

VE
RY

(F
T)

1.8

1.6

0.4

0.8

0.9

0.7

0.4

0.7

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

33-21-17-11

2-1-2-3

1-2-34

1-3-3-3

3*5-5

1-2-2-2

4-3-2-2

2-3-13-17

4-3-17-18

2-3-17-37

SOIL DESCRIPTION

SOIL NAME .COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

F**S*xiw*h»am9Sit
Fin* to Cotnt Sand, Poorly Sorted with
tomtGfmvtt

LOOM firw - CMVM S*nd with Tract Gnvtl
Poofly Softto

StmtmAbovt

MMfum S*nd wfft 7hK» Fine Sand and toirm
CotntSand

NoRfoovtry (CttctmBrokt)

Mtdum Sand wr*» 7hM« Fin* Sand mnd sorm
CoamStnd

SfmtmAbov*

MoANOwy

Mfdtum - CMTM Sana

Ufdum - Coant Sand mM Tract Rna OHM?

No flMovwr (Catehar Bn*»)

K

SP

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRLUNG FLUID LOSS, TESTS
AND INSTRUMENTATION

Fmtttof
HNu - 0

LEL-0% It * 935)
RAD- 0.05 (BKG)
HNUmO

HNUmO

LEL-0%

LEL-0%
HNu-Oppm
WH.~lr

TUt HjQ Svnp/t

HNumOppm



PROJECT NUMBER

GL.oas5M.Fi.ra
BORING NUMBER

GB-07 SHEET 2 OF 3

SOIL BORING LOG

PHCUECT ONALASKA LOCATION.

ELEVATION. ORLLINQ CONTRACTOfl.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FINISH. LOGGER JAI

*-.1•8
30

-

35-

-

40 -

-

45 -

-

50 -

-

55-

-

60
LMMO.F1

!
I/

/

y/
%/
z
/y
z/
z
•̂ "-̂

~7
/
£

Z
FOOa-07

SAMPLE

Q_

ISK|
ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

27/am

£

g£
—

1.1

0.5

03

—

1.3

0.7

0.4

0.5

—

00

0.9

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

6-18-13-33

3-5-33

13-27-33

8-13-17

5-8-13

6-25-26

8-10-24

8-12-28

5-13-22

5-5-21

5-10-34

3-17-22

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY SOL
STRUCTURE. MINERALOGY, USCS GROUP
SYMBOL

No Recovery

MKSumStnd

M*Sum S*td »nd Mtttum Gnv* j

Firm-MtdiumGrmnl 0.3 1
f

Mfdkun - Fine Sand

No HtGovtfy

Mtdum Smnd with totrm Cottm Sand and
Trmcf fin* Gnvtl

M§dkm Sand wto tonm Fin* Grtvtl

StoyFimStnd

Mfdum - COOT* Sand with torn* Fir* Grmttl

Mtdkm-CotntSandwt^rnct^ntGnytl

NoRtoovmy

MMbmSmd 0.8 ,
MMbm-nrwGrav« t /[

MMum - COM* Stnd wtfi «NIW firw Qn»4

o

!§

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

DEPTH OF CASMG, DRILLING RATE.
DRILLING FLUID LOSS TESTS
AND INSTRUMENTATION

-

18' Drives

HNumOppm

-

HNumOppm

Hard DrilSng - Gnvafy

-

-

-

:
-

-

-



PMOJECT NUHHJI BOMNO NUMBER

GB-07 SHEET 3 OF 3

SOIL BORING LOG

PROJECT ONALASKA LOCATION.

ELEVATION. ORMJ.NQ CONTRACTOR.

DRILING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FINISH 3-7-89 LOGGER. JAI

D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

 (
FT

)

60

•

•

65-

_

•

70 -

LMMOF1

SAMPLE

(
/
z
/
z

TY
P

E
 A

N
D

N
U

M
B
E
R

SS

SS

SS

SS

R
E

C
O

V
E

R
Y

(F
T)

0.5

0.8

1.5

31MHMU1W

PENETRATION
TEST

RESULTS

F-V-9-
(N)

13-20-32

11-13-15

4-21-34

14-21-57

SOtLDMCMPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSJTY OR CONSISTENCY. SOIL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

MMR/OT Stndwhh •ortw G»*ww
(La»t OJf firw - COWM Sand twrt fmc»
VAflmMfl &•«••• Ctffl

No Recovery

Mtdum to Com* S»nd with aomt Fin* Grant
and Trmot Utdkjm GnnW

SflffWfll^OM

ii
SP

SP

SP

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS, TESTS
AND INSTRUMENTATION

-

FOOB4737/2M*



PRODUCT MMKH

GLO6S550.F1.FO

BORMO NUMBER

GB-06 SHEET 1 OF 2

SOIL BORING LOG

PROJECT ONALASKA LOCATION SE OF LANDFILL

ELEVATION. DRIOJNG CONTRACTOR ETI

DRILLING METHOD AND EQUIPMENT * V4' AUGERS

WATER LEVEL AND DATE STAHT 3-7-89 FINISH 3-6-69 LOGGER. KLO

*_.

«-5

-

5 -

-

10 -

-

15 -

-

20 -

25 -

30
LMM&F1

i

i

7
z
7
</_
V
z
7
/

7
fQOMt

IAMPLI

a
1$si

ssr

SS2

SS3

SS4

SS5

SS6

SS7

SS8

SS8

1*17-M

g

st

1.5

r.5

0.0

r.o

0.6

1.0

1.0

0.8

1.3

—

STANDARD
PENETRATION

TMT
RESULTS

f-f-f
(N)

32-18-20

3-5-6

2-2-2

15-4-S

7-4-S

12-12-5

3-3-4

2-2-2-2

12-19-17

SOIL DESCRIPTION

SOL NAME, COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY SOL
STRUCTURE. MMERALOGY. USCS GROUP
SYMBOL

M»dkjmtoCotfMS»f>dwrthTr»c»Gf»v9l. Moot.
Cotorm7.S VH ** LOOM Bftow FrogOint, Mostly '
Quwtr Mf tfi rttbht and Parietal of Granite,
MtgntHtt. tte., and Glacial Ouiwash.

THnl-yRnf Sand WUi Sit. rneaGnvtl. Dark
Raddmti Brown, Color .7.5 YR 3/4, Moiat

-

Madkm to Coana Sand, at abova, but Gating
\tltml^tnvnVf.

-

Madkm Sand, Tnoa Geaval. Mont

MMbm to Coana Sand. Traca Graval,
Cofor-7.5VR4*

San*,butSaluralad.

Warn* Samplad for CSL2S to 2811. w*h Wai point -

SarmUot̂ MaofumSandwtoaomaCoaraa.

„

1§

SP

aw

SP

SP

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS TESTS
AND INSTRUMENTATION

Fnat Down to 2 ft

-

HNu - 0 pom on Bcrahole

-

-

-

QUA » 0 ppm on Borahota

^Cotaciada Grain-tiza Samp/a.

QUA m 0 pom on BcnMa

BHndDriHto29IL

QUA • 0 ppm on Purga Watar.



PROJECT NUHMH

GLOS5SM.Fl.ra

•ORMO NUUSiR

OB-OS SHEET 2 OF 2

SOIL BORING LOG

PROJECT ONAUASKA LOCATION.

ELEVATION

DfllLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE

DRILUNQ CONTRACTOR.

START. PMISH 3-0-69 LOGGER _KLO_

ft
il

-

35 -

;
40 -

-

-

45 -

-

50 -

SBBTr

SAMPLE

|

z
7
Z
7
/

<L—

7
Z
—7/

WZi

^1
tl

SS10

SS11

I SS12

SS13

ssu

SS15

SS16

SS17

5

LtlP^
Pl'̂ U

7.0

1.0

"

,.,

2.0

J.3

0

2.0

STANDARD

TEST
RESULTS

tr-r-r

11-8-8

10-10-12

12-1S-10

2046-42

7-29-29

12-19-10

75- 7*4

12-15-18

SOL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY. SOL
STRUCTURE. MMERALOQY. USCS GROUP
SYMBOL

StUT*

SM ;
Some

SttTM

-

SWM, but /Md * 2* Submundtd Gnvtl SMTH
(Una 3/41 in Bottom of Spoon

SMW
-

A*,*^ '

-

Sam.

-

ENDOFBORMQ

1
II

COMMENTS

DEPTH OF CASNQ. DR1LINQ RATE.
DRLUNQ FLUO LOSS. TESTS
AND WSTRUMENTATON

OVAmOppmonBonhob

•

-

;
;
-
-
-

OVA mOppmonBonholu
-

•

CoMtcmta Gain-tin Sampfe

-

DfwtStndpointtoSBIland
Coftclvdc CSL Wtttf 3tin>lt.

-

2^i74f - - — - -



Attachment 2
GRAIN-SIZE ANALYSES

GLT913/014.50-2



Is

GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

0
209 100 10.0 1.0

GRAIN SIZE
0.1 .01 .001

- mm

Symbol '/. GRAVEL y. SAND y. SILT y. CLAY
0.0 3.5 . 1 0.4

LL PI
0.73 0.54 0.52 0.449 0.3870 0.3S89 1.01 1.5

MATERIAL DESCRIPTION uses
Brown Fine-Medium SAND, Trace Gravel SP

Project No.: 13410.11
Project: ONALASKA LANDFILL
O S»wpl«: BORING: GB-l 9 78-80 FT

D*t»: 83-23-89

Remarks:

TESTED BY: DWA^RWP
ENTERED BY: MML
CHECKED BY:
APPROVED BY

0RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC. Sheet No.

WArtZYN



c
«
N
L

£

0
L
0

106

90

98

78

£ 68
•*
L

58
j

5 40
L

38

28
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18 188 18.8 1.8 8.1 .01 .081
GRAIN SIZE - nun

X+3-
8.8

X GRAVEL
5.2

y. SAND
92.8

X SILT X CLAY
2.9

LL
—

PI
—

DBS
8.97 6

D6e
i.«i

D5e
8.55

»38
8.457

Dl5
8.3741

Die
8. 3221 1

MATERIAL DESCRIPTION

o Brown Fin*-Co*rs« SAND* Little 9r»v»l,

Project No.: 13418.11
Project: ONALASKA LANDFILL
0 Sampl*: BORING: 6B3 SAMPLE: 2 9 39-41

D»t»: 83-14-69

TPJLC* Silt l> Cl»g

FT

8RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cc

.87
Cu

1.9

uses
SP

Rwurks:

TESTED BY: DWAxRWP

ENTERED BY: MML

CHECKED BY: jQooA-
APPROVED BY:LXJ^

3h**t No.

WUCZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
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10 100 10.0 1.0 0.1 .01 .001

GRAIN SIZE - mm

%+Z"
0.0

'/. GRAVEL
16.6

X SAND
79.5

y. SILT X CLAY
3.9

LL

—

PI Des
5.07

D60
1.74

D50
1.14

°30
0.696

i I i

Dl5
0.4694

Die
0.3686 0

1
MATERIAL DESCRIPTION

O Brown Fin*-Co»rs* SAND, Som* Gr»v«l, True* Silt Si Cl»v

Project No.: 13410. 11
Project: ONALASKA LANDFILL
0 Sample: BORING: 6B3 SAMPLE: 1 9 22-24 FT

D»t«: 03-14-87

8RAIN SIZE DISTRIBUTION TEST REPORT

WARZVN ENGINEERING INC.

cc
.76

Cu
4.7

uses
SP

R«n»*rk»:

TESTED BY: DWAx-RWP

ENTERED BY: MML

CHECKED BY: CjU-1^

APPROVED BY:(/j(̂

Sh«*t No.

WAJIZYN
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10 188 18.8 1.8 8.1 .81 .081
GRAIN SIZE - mm

K+3-
8.8

'/. GRAVEL
33.2

y. SAND
68.1

y. SILT y. CLAY
6.7

LL
—

PI
—

D85
19.16

D*e
2.18

Dse
0.96

D3e
8.498

Dl5
8.2466

Die
8.1148 1

MATERIAL DESCRIPTION

0 Brown Fin»-Co*r*« SAND, Son* 3r»v»l, Littl* Silt fc Cl&v

Project No.: 13418.11
Project: ONALASKA LANDFILL
0 S»mpl»: BORING: GB3 SAMPLE: 3 <J 59-61 FT

D»t»: 83-14-89

GRAIN SIZE DISTRIBUTION TEST REPORT

UARZYN ENGINEERING INC.

Cc

.83
Cu

18.4

uses
SU-SM

R*Mu»k»:

TESTED BY: DWAxRWP

ENTERED BY: MML

CHECKED BY: >QvX»(°r

APPROVED BY: l£j?^

Sh**t No.

WMUIZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
- t 4 i OMFft* . *•«*«• VIA*
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10 100 10.0 1.0 0.1 .01 .001
GRAIN SIZE - mm

8+3*
0.0

X GRAVEL
4.0

•/. SAND
93.0

% SILT X CLAY
0.9

LL
—

PI

—
D83

1.64
°60

B. 83
DSO

0.72
030

0.343
Dl3

0.4293
Die

0.3784 0
cc
.94

MATERIAL DESCRIPTION

O Brown Fin»-Co»r«» SAND, Trace Oravel It Silt It Claw

Project No. : 13410.11
Project: ONALASKA LANDFILL
0 Sample: BORING: GB4 SAMPLE: 1 a 13-13 FT

D*te: 03-14-89

3RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu
2.2

uses
SP

R«m«rks:

TESTED BY: DMAxRWP

ENTERED BY: MML

CHECKED BY: ]Q,ooPr

APPROVED BY: u£)t̂ .

Sheet No.

MMRZVN
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GRAIN SIZE DISTRIBUTION TEST REPORT
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>0 188 18.8 1.8 8.1
GRAIN SIZE - mm

%+Z"
8.8

y. 8RAVEL
2.3

y. SAND
93.7

.81 .881

X SILT Y. CLAY
2.8

LL

—

PI

—
083

8.98
&68

8.59
DSO

8.53

I>38

8.438
°13

8.3431
Die

8.3841
Cc

1.83

MATERIAL DESCRIPTION

o Brown Fine-Coarse SAND* Trace Sravel It Silt ti Clay

Project No.: 13418.11
Project: ONALASKA LANDFILL

0 Simple: SAMPLE: QB4 SAMPLE: 2 0 38-48 FT

Date: 83-14-89

3RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cu

1.9

uses
SP

TESTED BY: DMAxRMP

ENTERED BY: MML

CHECKED BY: jQoo/^
APPROVED BY: 10^

Sheet No.

WAJtZYN
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10 100 10.0 1.0 0.1 .01 .001

GRAIN SIZE - mm

'/.+Z" j
0.0

'/. GRAVEL
2.5

^ SAND
92.5

X SILT y. CLAY
5.0

LL
—

PI
—

D83
0.91

060
0.57

D50

0.51
I>30

0.400
DIS

0.2951

Die

0. 2239 1

t |

MATERIAL DESCRIPTION

o Brown Fine-Coar»e SANDt Trace Gravel fc Silt fc Claw

Project No.: 13410.11
Project: ONALASKA LANDFILL

0 Sample: BORING: GB4 SAMPLE: 3 9 53-57 FT

Date: 03-14-99

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

cc
.26

Ca

2.5

uses
SP

TESTED BY: DWAxRWP

ENTERED BY: MML

CHECKED BY: J^XoA

APPROVED BY: vG?3,

Sheet No.

VWAftZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

100

0
208 188 10.0 1.8 0.1

GRAIN SIZE - m*
.001

Symbol X+Z* X GRAVEL '/. SAND SILT V. CLAY
0.0 0.0 97.1 2.9

LL PI Dgg D^0 Dj0 D30 DJJ DIQ Cc Cu

0 — — 0.73 0.54 0.49 0.408 0.3203 0.2726 1.13 2.0

MATERIAL DESCRIPTION USCS

o Brown Fine-Median SAND, Trace Silt & Clay SP

Project No.: 13410.11
Project: ONALASKA LANDFILL
0 Simple: BORING: GB-5 9 78-80 FT

D*te: 03-23-89

I 8RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Remarks:

TESTED BY: DUA

ENTERED BY: MML

CHECKED BY: (CbJA
APPROVED BY: lOf̂

Sheet No.

WARZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
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18 188 18.8 1.8 8.1 .81 .881
GRAIN SIZE - mm

%+3"
8.8

'4 GRAVEL
16.4

X SAND
88.9

Y. SILT y. CLAY
2.7

LL
—

PI
—

DBS
5.25

D«e
1.14

Dse
8.89

038
8.608

Dl5
0.4385

I

D10

0.3698 0

1

MATERIAL DESCRIPTION

O Brown Fine-Cours* SAND, So«« 8r*v»l, True* Silt It Cl»w

Project No.: 13418.11
Project: ONALASKA LANDFILL
0 Sample: BORING: 6B8 SAMPLE: 8 8 18.5-20.5 FT

Out*: 83-14-69

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Cc

.85
Cu

3. 1

uses
SP

R«M*rk»:

TESTED BY: DWA^RWP

ENTERED BY: MML

CHECKED BY: )Q<_Or\

APPROVED BY: Vti^

Sh**t No.

WMRZYN
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GRAIN SIZE DISTRIBUTION TEST REPORT
4 £ i C*ar«* rtotfiM Pin*
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10 100 10.0 1.0 0.1 .01 .001

GRAIN SIZE - mm

X+3*
0.0

'/. GRAVEL
2.4

y. SAND
93.6

Ji SILT '/. CLAY
4.0

LL

—

PI
—

DBS
1.27

D60

0.3>
DSO

0.52
D3e

0.412
BIS

0.3190

Die
0.2712 1

MATERIAL DESCRIPTION

O Brown Fine- Coarse SAND* Trace Gravel It Silt fc Claw

Project No.: 13410.11
Project: ONALASKA LANDFILL
0 Sample: BORING: GB8 SAMPLE: 17 9 48-49.3 FT

Date: 03-14-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

cc
.06

cu
2.2

uses
SP

TESTED BY: DMAxRMP

ENTERED BY: MML

CHECKED .'Y: J )̂uoA:

APPROVED _Y: t£jT^^

She-t Mo.

MMIOYN



GRAIN SIZE DISTRIBUTION TEST REPORT

100

288 188 18.8 1.8 8.1
GRAIN SIZE - mm

.881

Symbol '/. GRAVEL y. SAND '/. SILT '/. CLAY
a.a 1.9 97.7 8.4

LL PI

1.33 8.73 8.63 8.491 8.3936 8.3588 8.94 2. 1

MATERIAL DESCRIPTION uses
O Brown Fln*-Co%rs* SAND, Trace Gr»v»l SP

Project No.: 13418.11
Project: ONALASKA LANDFILL

O Sample: BORING: J*t-l 9 20-22 FT

Date: 03-23-99

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

CHECKED BY: OoJA
APPROVED BY:(£j'P

Sheet No.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

i 1 i S
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200 100 10.0 1.0 0.1
GRAIN SIZE - mm

.01 .001

Symbol GRAVEL Y. SAND SILT X CLAY
0.0 0.8 97.3 2.7

LL PI D83 D30 -u
0.68 0.49 0.43 0.331 0.2111 0.1618 1.39 3.0

MATERIAL DESCRIPTION uses
O Brown Flrw-ttodium SAND, Tr*c» Silt fc Cl*v SP

Project No.: 13410.11
Project: ONALASKA LANDFILL
O Sampl»: BOftINQ: NW-1M $ 53-55 FT

D*t»; 03-23-99

GRAIN SIZE DISTRIBUTION TEST REPORT

WAR2YN ENGINEERING INC.

Remrks:
TESTED BY: DMAxRMP

ENTERED BY: MML

CHECKED BY:

APPROVED BV

Sh**t No.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

0
200 100 10.0 1.0

GRAIN SIZE
0.1 .901

— mm

Symbol X+X" GRAVEL '/. SAND y. SILT y. CLAY
0.0 8.1 90.6 1.3

LL PI D83 DS0
0.94 0.57 0.51 0.427 0.3536 0.3221 1.00 1.8

MATERIAL DESCRIPTION uses
O Brown Fine— Coarse SAND, Little Gravel, Trace Silt & Clay SP

Project No.: 134:0.11
Project: ONALASKA LANDFILL
o sample: "BORING: MW-IM o 78-eo FT

Date: 03-23-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

Remarks:

TESTED BY: DUA^RWP

ENTERED BY: MML

CHECKED BY:

APPROVED BY:

Sheet No.

WARZYN



GRAIN SIZE DISTRIBUTION TEST REPORT

199

uio
S

288 188

Symbol
O

2+3"
8.8

LL

o —
PI

—

18.8

y. GRAVEL
7.9

D83 D
2.99 8.7

1.8 8.1 .81 .001
GRAIN SIZE - mm

'/. SAND
98.5

y. SILT y. CLAY
1.6

68 °58
»9 8.64

039

8.491

MATERIAL DESCRIPTION

O Brown Fine— Coarse SANDi Little Gravel » Trace

Project No.: 13418.11
Project: ONALASKA LANDFILL

0 Sample: BORING: MW-7 0 80-82

Date: 83-23-89

FT

DIS D10 Cc Cu

8.3945 8.3544 0.86 2.2 ]

uses
Silt Si Claw SP

[ GRAIN SIZE DISTRIBUTION TEST REPORT

| WARZYN ENGINEERING INC.

Remarks:

TESTED BY: DUAxRWP

ENTERED BY: MML

CHECKED BY: \O<x/Y^
APPROVED BY: uCj??,

Sheet No.

r'

WAMZYN



GRAIN SIZE DISTRIBUTION TEST REPORT
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Symbol
O

y.+z"
0.0

'•

\

10.0 1.0
GRAIN SIZE

'/. GRAVEL

5.0

LL

O —

PI
—

D85
1.15

^

0.1
— mm

y. SAND
91.8

1

.01

y. SILT

.001

y. CLAY
3.2

D*0 BSO
0.70 0.41

D30
0.471

Dl5
0.333.

Die
2 0.2838

cc
1.11

MATERIAL DESCRIPTION

O Brown Fine— Coarse SAND, Trace Gravel & Si It 8. Claw

Project No.: 13410.11
Project: ON ALASKA LANDFILL
0 Sample: BORING: MW-7M 9 30-32 FT

Date: 03-23-89

(

i

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

C.JL

2.5

uses
SP

Remarks:

TESTED BY: DWA/RWP

ENTERED BY: MML

DECKED BY: OoJ'A
APPROVED BY: l̂ Jî

Sheet No.



GRAIN SIZE DISTRIBUTION TEST REPORT

100

200 100 10.0 1.0
GRAIN SIZE

.01 .801

Symbol GRAVEL X SAND '/. SILT CLAY
0.0 2.2 93.2 2.6

LL PI »85
1.07 0.73 0.64 0.501 0.3890 0.3273 1.05 2.2

MATERIAL DESCRIPTION uses
'Brown Fine-Medium SAND, Trace Gravel & Silt & Clay SP

Project No.: 13410.11
Project: ONALASKA LANDFILL
O Sampl*: BORDJB: MW-35 • 18-20. FT

D»t»: 03-23-89

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN ENGINEERING INC.

TESTED BY: DWAxRUP

ENTERED BY:. MML
CHECKED BY:
APPROVED BY

Sh»«t No.

WMftZYN



Attachment 3
GROUNDWATER MONITORING WELL

AS-BUILT CONSTRUCTION DATA

GLT913/014.50-3



WSIALUOiV

DATE.

MUMS

HIM

Wit

rpve

ess

HI*

UU

U7J

IMMM

»M»

Ml*

rrvc

»•>»

Ml*

IMJ

H»

MW-2S

H4-M

MU

rM

CSS

MI*

*ni

•MI

HW-2M

H4-M

Ml*

ru

•SET

«••

KM

MW-2D

1-IIM

Mil

ru

Cl»«ll
Ow

"ET'
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Uit
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HIM

U>7
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ZSSi

«•;

Ul.>

Mil

MM-3M

»»M

*U<
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»>»*
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»"»
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SMI
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Utl
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MM-SS
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ru

CMJM)
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«W4

•144

MW-4M

»M

t4t*

rpvc
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1M«

Mil
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"•ST

IMJ
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Oi».«-

t**4

Utl

U§4

MW-MI
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M*4

rfvc

»-i

•M4

Utl

Ul 4

MM-M)

J»M

tMJ

rrvc
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Uil
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rrvc

*»sr

Ml

tTtl
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MM-10U

12IM

Mil

rwc

*«5r

Mil

&7&S
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UW-11M

>22M
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rwc

*5ST

SMI

MO 7

5/4 J

UW-12S

) W M

Mt,

rrvc

Q*Mm»w

Ml 2

»)'«

U/2

MW-13S

3 ZfrH

Ml •

rf*vc

Cfa-m^*

•Ml

utz

«MI

UW-14

3»»

•MJ

rss

Qrt^Jar

•ta.

*»•

Utl

WELL CONSTRUCTION DETAILS
OMALASKAM



Attachment 4
SLUG TEST PLOTS
AND ANALYSES

GLT913/014.50-4



LU
LU

ONflLflSKR LflNDFILL
MW-1S
TEST 1

O_

0,0 25.0

K CCM/SJ « O.CW55UO

HELL SPECS. (FEET)

SCREEN LENGTH -5.8

WELL SCREEN/BORE RROIUS • 0.08

HELL CRSING RADIUS - 0.08

RQUIFER THICKNESS - 130.0

H (FEET) - 5.8U

COEFFICIENTS

fl - 3.57

B - 0.60

C - 0.00

T-INTERCEPT - 1.79

SLOPE - -0.3939



LU

QNflLflSKfl LflNDFILL
MW-1S
TEST 2

0,0 15.0
(SECS)

20.0 25.0

K (CM/S) - 0.0112155

HELL SPECS. (FEED

SCREEN LENGTH -5.8

WELL SCREEN/BORE RflDIUS - 0,08

HELL CflSING RADIUS • 0.08

RQUIFER THICKNESS - 130,0

H (FEET) » 5.8U

COEFFICIENTS

fl - 3.57

B - 0.60

C - 0.00

T-INTERCEPT - 2.64

SLOPE - -0.36H7



LU

CNRLflSKfl LflNDFILL
MW-1S
TEST 3

0,0 16,0 24,0
TIME (SECS)

K (CM/S) - 0.036110

WELL SPECS. (FEET)

SCREEN LENGTH - 5.8

WELL SCREEN/BORE RflDIUS - 0,08

HELL CASING RflOIUS • 0.08

HQUIFER THICKNESS - 130.0

H (FEET) - 5.811

COEFFICIENTS

fl - 3.57

B - 0.60

C * 0.00

Y-INTERCEPT - 4.06

SLOPE - -0.3124



0NRLRSKR LRNDFILL
MW-1M
TEST 1

r--

\f>-

cn-

cg-

0,8 1.6 2,U
TIME (SECS)

3.2 14.0

K (CM/5) - 0.036630

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

HELL SCREEN/BORE RftDIUS - 0,08

HELL CRSING RROIUS • 0.08

RQUIFER THICKNESS - 130.0

H (FEET) - 55.60

COEFFICIENTS

fl - 14.76

B - 0.82

C » 0,00

Y-INTERCEPT - 29.41

SLOPE - -0.3756



QNRLRSKR LflNDFILL
MW-1M
TEST 2

0,0 1,0 1,5
TIME (SECS)

2,0 2.5

K (CM/S) - 0.0393914

HELL SPECS. (FEET)

SCREEN LENGTH » 10.0

WELL SCREEN/BORE RflDIUS - 0.08

HELL CflSING RADIUS • 0.08

RQUIFER THICKNESS - 130.0

H (FEET) - 55.60

COEFFICIENTS

fi - 1.76

B * 0.82

C * 0.00

Y-INTERCEPT - 17.52

SLOPE - -0.4040



ONflLflSKfl LflNDFILL
MW-1M
TEST 3

0,0 0,5 1,0 1,5
TIME (SECS)

2,0

K (CM/S) -0.032188

HELL SPECS. (FEET)

SCREEN LENGTH » 10.0

WELL SCREEN/BORE RflDIUS - 0,08

HELL CRSING RflOIUS - 0.08

HQUIFER THICKNESS - 130,0

H (FEET) - 55.60

COEFFICIENTS

R - 4.76

B * 0.82

C - 0,00

Y-INTERCEPT - 18.06

SLOPE - -0.3301



ONRLflSKfl LflNDFILL
MH-2M
TEST 1

O _

oo H

coH

c\H

°0

0.0 0.5 1.0 1.5
TIME (SECS)

2.0 2.5

K (CM/S) - 0.035767

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflOIUS - 0.08

HELL CRSING RflOIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEET) « 55.60

COEFFICIENTS

fl - 14.76

B • 0.82

C - 0.00

T-INTERCEPT - 15.76

SLOPE - -0.3668



QNflLflSKfl LflNDFILL
MN-2M

0,0 1.0 1,5
TIME (SECS)

2.0 2.5

K (CM/S) • 0.032852

WELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflDIUS - 0.08

HELL CRSING RflDIUS « 0.08

flQUIFER THICKNESS - 130,0

H (FEET) - 55.60

COEFFICIENTS

fl - 4.76

B • 0.82

C - 0.00

T-INTERCEPT - 15.38

SLOPE - -0.3369



QNflLflSKfl LflNDFILL
MH-2M
TEST 3

O _

OT-

00-

03-

in-

— CO-

>-

CM-

°0

0.0 0.5 1.0 1.5
TIME (SECS)

2.0 2.5

K (CM/S) - 0.03UH97

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

HELL SCREEN/BORE RflDIUS -0.08

HELL CflSING RflOIUS « 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 55.60

COEFFICIENTS

fl - U.76

B - 0.82

C - 0.00

T-INTERCEPT - 15.26

SLOPE - -0.3537



>-

QNflLflSKfl LflNDFILL
MN-2D
TEST 1

(Mo _

00-
r^-
03-

LO-

cn-

(M-

LU O

00-

o
O

0,0 0,8 1,6 2.4
TIME (SECS)

3.2 14,0

K (CM/S) - 0.030967

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

WELL SCREEN/BORE RflOIUS - 0.08

HELL CASING RflOIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEET! - 116.80

COEFFICIENTS

R » 0.00

B • 0.00

C - 1.74

T-INTERCEPT - 19.06

SLOPE - -0,2132



QNflLflSKfl LflNDFILL

1,6 2,
TIME (SECS)

3.2

K (CM/S) - 0.035611

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

HELL SCREEN/BORE RADIUS • 0.09

HELL CASING RADIUS • 0.08

RQUIFER THICKNESS » 130.0

H (FEET) - 116.80

COEFFICIENTS

R - 0.00

B - 0.00

C - 1.7«4

T-INTERCEPT - 19.72

SLOPE - -0.2796



QNflLflSKfl LflNDFILL
MN-2D
TEST 3

0,0 1.6 2A
TIME (SECS)

3,2 14,0

K (CM/S) - 0.034363

HELL SPECS. (FEET!

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflOIUS - 0.08

HELL CflSING RflOIUS - 0.08

RQUIFER THICKNESS - 130.0

H (FEET] - 116.80

COEFFICIENTS

PI - 0.00

8 - 0.00

C - 1.7H

T-INTERCEPT - 18.95

SLOPE - -0.2698



QNflLflSKfl LflNDFILL
MW-3M
TEST 1

0.0 0.8 1.2
TIME (SECS)

1.6 2,0

K (CH/S) • 0.054232

HELL SPECS. tFEET)

SCREEN LENGTH « 10.0

HELL SCREEN/BORE RADIUS -0.08

HELL CASING RADIUS • 0.08

RQUIFER THICKNESS • 130.0

H (FEED - 68.20

COEFFICIENTS

fl - U.76

B - 0.82

C - 0.00

T-INTERCEPT « U.93

SLOPE • -0.5»W7



ONflLflSKfl LflNDFILL
MW-3M
TEST 2

b

0.0 0,8 1.2
TIME (SECS)

1.6 2.0

K (CM/SJ « 0.040155

HELL SPECS. (FEET)

SCREEN LENGTH « 10.0

HELL SCREEN/NFC RflDIUS -0.08

HELL CRSING RflOIUS • 0.08

RQUIFER THICKNESS - 130.0

H (FEED - 68.20

COEFFICIENTS

fl - 4.76

B - 0.82

C • 0.00

Y-INTERCEPT - 4.18

SLOPE - -0,«4033



QNflLflSKfl -LflNDFILL
MW-3M
TEST 3

00-

OJ-

b
0.0 o.u 0.8 1.2

TIME (SECS)

1.6 2.0

K (CM/S) - 0.056394

HELL SPECS. (FEET)

SCREEN LENGTH « 10.0

HELL SCREEN/BORE RflDIUS -0.09

HELL CRSING RFC IUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 68.20

COEFFICIENTS

R - 4.76

B • 0.82

C - 0.00

T-INTERCEPT - 7.13

SLOPE - -0.566H



QNRLflSKfl LflNDFILL
MN-3D
TEST 1

O.U 0.8 1,2
TIME (SECSJ

1,6 2,0

K (CM/S) • 0.065404

WELL SPECS. (FEET)

SCREEN LENGTH > 10.0

WELL SCREEN/BORE RfiOIUS - 0.09

HELL CRSING RADIUS • 0.08

HQUIFER THICKNESS - 130.0

H (FEET) - 128.60

COEFFICIENTS

fl - 0.00

B - 0.00

C - 1.74

Y-INTERCEPT » 7.01

SLOPE - -0.5082



QNflLflSKfl LflNDFILL
MH-3D
TEST 2

O^

o_

0,0 0,8 1.2
TIME (SECS)

K (CM/S) - 0.0731429

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

NELL SCREEN/BORE RRDIUS - 0.08

HELL CflSING RflOIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 128.60

COEFFICIENTS

R » 0.00

B - 0.00

C - 1,7«4

T-INTERCEPT - 5.94

SLOPE « -0.5706



QNflLflSKfl LflNDFILL
MN-3D
TEST 3

CJ

o_

o
O_

0.0 0,4 0,8 1.2
TIME (SECS)

1.6 2.0

K (CN/S) - 0.053289

HELL SPECS. (FEET)

SCREEN LENGTH « 10.0

NELL SCREEN/BORE RflDIUS -0.08

HELL CRSING RADIUS • 0.08

RQUIFER THICKNESS - 130.0

H (FEET) - 128.60

COEFFICIENTS

R - 0.00

B - 0.00

C - H.7»t

Y-INTERCEPT - 5.8U

SLOPE



QNRLRSKfl LflNDFILL
MW-7M
TEST 1

0.0 0,5 1.0 1.5
TIME (SECS)

K (CM/S) • 0.036418

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

WELL SCREEN/BORE RflDIUS -0.09

HELL CASING RflDIUS - 0.08

flQUIFER THICKNESS « 130.0

H (FEET) » 60.00

COEFFICIENTS

fl - 4.76

B - 0.82

C - 0.00

T-INTERCEPT - 1U.5U

SLOPE - -0.3705



QNflLflSKfl LRNDFILL
MN-7M
TEST 2

0.0 1.6 2.U
TIME (SECS)

14.0

K (CM/S) - 0.033165

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflOIUS -0.06

HELL CRSING RADIUS « 0.08

RQUIFER THICKNESS - 130.0

H (FEED - 60.00

COEFFICIENTS

fl - H.76

B > 0.82

C « 0.00

Y-INTERCEPT - 16.36

SLOPE - -0.337H



ONRLflSKfl LflNDFILL
MH-7M
TEST 3

*H

o

00-

co-

in-

CJ-

°0

0.0 0.5 1.0 1.5
TIME (SECS)

2.0 2.5

K (CM/S) - 0.0270U4

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

HELL SCREEN/BORE RflOIUS -0.08

HELL CflSING RADIUS - 0.08

flQUIFER THICKNESS « 130.0

H (FEED « 60.00

COEFFICIENTS

fl » 4.76

B » 0.82

C - 0.00

Y-INTERCEPT - 13.H6

SLOPE - -0.2751



ONflLflSKfl LflNDFILL
MW-8M
TEST 1

O _

00-

in-

cn-

f\i-

o
O

0,0 0.5 1.0 1.5
TIME (SECS)

2.0 2.5

K (CM/S) - 0.029835

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflOIUS - 0,06

HELL CHS IMG RflOIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 56.80

COEFFICIENTS

fl - 4.76

B « 0.82

C - 0,00

T-INTERCEPT - 11.72

SLOPE - -0.3053



LLJ
LU

QNflLRSKR LRNDFILL
MH-8M
TEST 2

O

o>-

co-

r--

CO-

in-

C\J-

0.0 0,5 1.0 1,5
TIME (SECS)

2,0 2.5

K (CM/S) - 0.030766

WELL SPECS. (FEET)

SCREEN LENGTH - 10.0

HELL SCREEN/BORE RflOIUS - 0.08

HELL CASING RflOIUS « 0.08

RQUIFER THICKNESS - 130.0

H (FEET) « 56.80-

COEFFICIENTS

fl » H.76

B - 0.82

C - 0.00

T-INTERCEPT - 11.70

SLOPE • -O.SIW



>-

ONRLflSKR LflNDFILL
MH-8M
TEST 3

O
*"~'o>-

00-
I

to.

cn-

cy-

LU O

00-

(£).

UV

<\J-

b
0.0 0.8 1.6 2.

TIME (SECS)
3.2

K (CM/S) - 0.034502

WELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE fflDIUS - 0.08

HELL CRSING RFC IUS • 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 56.80

COEFFICIENTS

fl « 4.76

B • 0.82

C - 0.00

T-INTERCEPT « 14.02

SLOPE - -0.3530



ONflLflSKfl LflNDFILL
MN-8D
TEST 1

0_

0.0 20.0 40.0 60.0
TIME (SECS)

80.0 100.0

K (CM/SJ - 0.003129

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

WELL SCREEN/BORE RRDIUS -0.08

HELL CASING RROIUS « 0.08

flQUIFER THICKNESS - 130,0

H (FEET) - 117.10

COEFFICIENTS

fl > 0.00

B • 0.00

C - H.7H

T-INTERCEPT - 16.79

SLOPE - -0.02*6



QNflLflSKfl LflNDFILL
MW-8D
TEST 2

140.0 80.0 120.0
TIME (SECS)

160.0 200.0

K (CM/S) - 0.001324

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

WELL SCREEN/BORE RflDIUS - 0.08

HELL CASING RFC IUS • 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 117.10

COEFFICIENTS

R * 0.00

B « 0.00

C - 4.74

T-INTERCEPT - 15.04

SLOPE - -0.0104



ONflLflSKfl LflNDFILL
MW-8D
TEST 3

O ^

oo-
r--
03-

CO-

OJ-

20.0 140.0 60.0
TIME (SECS)

80.0 100.0

K (CM/S) - 0.001709

HELL SPECS. (FEET)

SCREEN LENGTH « 10.0

HELL SCREEN/wre RflOIUS - 0.09

HELL CASING RflOIUS - 0.08

flQUIFER THICKNESS • 130.0

H (FEED - 117.10

COEFFICIENTS

fl - 0.00

B • 0.00

C - H.7H

T-INTERCEPT - 10.82

SLOPE - -0.013H



ONflLflSKfl LflNDFILL
MW-9M

1,6
TIME (SECS)

3.2 4.0

K (CI1/S) • 0.033744

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflDIUS - 0,08

HELL CASING RRDIUS • 0.08

RQUIFER THICKNESS - 130.0

H (FEED » 66.60

COEFFICIENTS

R - 4.76

B - 0.82

C " 0.00

Y-INTERCEPT • 16.72

SLOPE - -0.3397



GNflLflSKfl LflNDFILL
MW-13S
TEST 1

UJ

12,0
(SECS)

16,0 20.0

K (CM/S) - 0.062068

HELL SPECS. (FEET)

SCREEN LENGTH - H.5

WELL SCREEN/BORE RflOIUS - 0.08

HELL CflSING RflOIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 4.50

COEFFICIENTS

fl « 3.12

B - 0.52

C - 0.00

T-INTERCEPT - 1.97

SLOPE - -0.1182



0NRLRSKR LRNDFILL
MW-13S
TEST 2

*-«

O

oo-

ua-

i/>-

a<-

co-

O

0.0 10,0
TIME

15.0
(SECS)

20.0 25.0

K CCM/S) - O.W7507

HELL SPECS. (FEET)

SCREEN LENGTH -4.5

WELL SCREEN/BORE RflOIUS - 0.09

HELL CflSING RflOIUS » 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 4.50

COEFFICIENTS

fl - 3.12

B - 0.52

C « 0.00

T-INTERCEPT - 1.30

SLOPE - -0.3430



ONflLflSKfl LflNDFILL
MW-11M
TEST 2

LU o
UJ O

en-

CM-

00-

CO

UT

b

0,0 0.8 1.6 2.
TIME (SECS)

3.2 14.0

K (CM/S) - 0.032988

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

NELL SCREEN/BOflE RADIUS -0,08

HELL CflSING RfCIUS • 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 62.80

COEFFICIENTS

fl • U.76

B > 0.82

C - 0.00

Y-INTERCEPT - 19.28

SLOPE - -0.33H1



0NRLRSKR LRNDFILL
MW-11M
TEST 3

O

0.0 0.8 1.6 2.U
TIME (SECS)

3.2 14.0

K (CM/S) • 0.029394

WELL SPECS. (FEET)

SCREEN LENGTH « 10.0

WELL SCREEN/BORE RflDIUS « 0.08

HELL CRSING RROIUS « 0.08

flQUIFER THICKNESS - 130.0

H (FEET) » 62.80

COEFFICIENTS

fl - 4.76

B - 0.82

C - 0.00

Y-INTERCEPT - 17.9U

SLOPE « -0.2977



)-

ONflLflSKfl LflNDFILL
MN-10M
TEST 3

oo-

m-

LU O

00-

<o-

OJ-

0,0 0.8 1,6 2.
TIME (SECS)

3,2 L4.0

K (CM/S) =• 0.033840

HELL SPECS. (FEET)

SCREEN LENGTH « 10.0

WELL SCREEN/BORE RflOIUS - 0,08

HELL CASING RflOIUS • 0.08

flQUIFER THICKNESS - 130.0

H (FEET! - 67.70

COEFFICIENTS

fl - 14.76

B • 0.82

C - 0.00

Y-INTERCEPT - 19.10

SLOPE - -0.3101



QNflLflSKfl LflNDFILL
MW-11M
TEST 1

O _

0,0 1,6 2.
TIME (SECS)

3.2 14,0

K (CH/S) - 0.030938

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RADIUS - 0.08

HELL CASING RADIUS • 0.08

flQUIFER THICKNESS - 130.0

H (FEET) - 62.80

COEFFICIENTS

fl « "4.76

8 - 0.82

C - 0.00

Y-INTERCEPT -16.611

SLOPE - -0.3133



QNflLflSKfl LflNDFILL
MH-10M
TEST 1

0.0 1.0 1.5
TIME (SECS)

K (CM/S) - 0.0(40194

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflOIUS - 0.08

HELL CASING RROIUS - 0.08

RQUIFER THICKNESS - 130.0

H (FEET) - 67.70

COEFFICIENTS

fl - 4.76

B - 0.82

C - 0.00

Y-INTERCEPT - 17.52

SLOPE - -QAW



ONflLflSKfl LflNDFILL
MW-10M
TEST 2

O

D.

•

0 0,8 1.6 2.U 3,2 14,0
TIME (SECS)

K (CM/S) » 0.029954

HELL SPECS. (FEET)

SCREEN LENGTH • 10.0

NELL SCREEN/BORE RflDIUS - 0.09

HELL CRSING RADIUS « 0.08

RQUIFER THICKNESS » 130.0

H (FEET) - 67.70

COEFFICIENTS

fl - H.76

B • 0.82

C - 0.00

T-INTERCEPT - 18.69

SLOPE - -0.3010



LU

QNfiLflSKfl LflNDFILL
MN-9M
TEST 2

0.0 1.6 2.4
TIME (SECS)

K (CM/S) - 0.030127

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RflDIUS - 0,08

HELL CRSING RROIUS - 0.08

flQUIFER THICKNESS - 130.0

H (FEED - 66.60

COEFFICIENTS

fl - 4.76

B - 0.82

C - 0,00

T-INTERCEPT - 16.19

SLOPE - -0.3033



QNflLflSKfl LRNDFILL
MH-9M
TEST 3

O _

0.0 0,8 1.6 2.U
TIME (SECS)

K (CM/S) • 0.03U8U9

HELL SPECS. (FEET)

SCREEN LENGTH - 10.0

WELL SCREEN/BORE RFC I US -0.08

HELL CRSING RADIUS - 0.08

RQUIFER THICKNESS « 130.0

H (FEED - 66.60

COEFFICIENTS

fi - U.76

B * 0.82

C - 0.00

T-INTERCEPT "17.06

SLOPE - -0.3508



LU

QNflLflSKfl LflNDFILL
MW-13S
TEST- 3

12.0

(SECS)

16.0 20.0

K (CM/S) - 0.076396

HELL SPECS. (FEET)

SCflEEN LENGTH • 4.5

WELL SCREEN/BORE RADIUS • 0.08

HELL CASING RflOIUS - 0.08

flQUIFER THICKNESS « 130,0

H (FEED « 4.50

COEFFICIENTS

fl - 3.12

B - 0.52

C - 0.00

T-INTERCEPT » 2.52

SLOPE - -0.5516
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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:

o 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" solvent 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 IV magnetometer that
simultaneously 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

E-l



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-l). 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,
Area has been divided into three subareas.

Sabare* 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.

AreaC

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. Cm 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.
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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-5.

GLT913/025.50

E-5



CONTOUR INTERVAL: S FEET

iocs -* 5K3URE.r/VS~
. j LANDRLL THICKNESS
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MAGNETOMETER DATA
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58289
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58777
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58802
588%
59178
57588
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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

o 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

o 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 sample 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 rilling three 40-ml VOA vials. One of the vials was
filled halfway for subsequent headspace analysis. The other two were rilled 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 support laboratory for analysis of toluene, xylene, TCE, PCE, and
1,1,1-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-l presents the probe sampling
locations, HNu headspace results, and observations during sampling.

GLT913/074.50
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Table F-l

SHALLOW GROUNDWATER SAMPLING RESULTS

Saiple

Hu«ber

PB-01

PB-02

PB-03

PB-04

PB-05

PB-O6

PB-07

PB-08

PB-O9

PB-10

PB-11

PB-12

PB-13

PB-14

PB-15

PB-16

PB-17

FB-1B

PB-19

PB-20

PB-21

PB-22

PB-23

PB-24

PB-25

PB-26

PB-27

PB-28

PB-29

Grid

Coordinates

160E 160N
80E 90N

20H SON

80E 30N

160E 30N

Probe blank
Bottle blank
40H 30N
SON 90N
160E 80S

240E 70S

320E 80S

372E 40S

400E 160S

570E 70S

680E SOS

600E 160S

480E 160S

OE 200N

40H 330N

10E 430N

70E S40N

15OH 410N

680E 430N

680E 280N

655E 160N

Probe blank

Depth of
Proble
Tip

13 ' 6"
51

4' 3"
4' 3"
5, 4«

—~
5' 10"
3, 4«

41 10"
15" 10"
17' 0"
19' 6"
16* 6"
21' 6"
21' 0"
18' 6"
21' 0"
3' 4"
12'6"
15' 6"
21' 0"
14' 4"
8' 4"
8' 0"
15' 10"

—

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

Ti«e

1050

1137

1145

1330

1340

1409

1420

1437

1504

1534

1605

804
845
918
1022

1115

1150

1337

1404

1430

1505

1608

1700

841
921
1000

1025

HNu
Headspace
(PP>)

500
400
50
5
500
7
0.5
55
1.5
170
200
18
125
35
140
1.5
1.5
260
480
60
260
6
3
1
1
5
1.5

Observations

Sheen on water saiple

Slight sheen on water sample
HNu reading Bay be due to Moisture evaporation froa probe

Light allky brown color
Slight yellow-green color; slight foa»lng when shaken
Slight yellow-green color; slight foailng when shaken

Slightly cloudy; naphtha si
Yellow-green color
Slightly cloudy; foavlng

ill during purging

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



Table F-l (Continued)

Sample
Nuaber

PB-30
PB-31
PB-32
PB-33
Pfi-34
PB-35
PB-36
FB-37
PB-38
PB-39
PB-40
FB-41
PB-42
PB-43
PB-44

Grid
Coordinates

UOE 440N
180E 450N
120E 530N
200E 350N
120E 350N
190E 160N
300N 400N
290N 490N
340H 310N
210H 420N
2 ION 420N
2 ION 340N
Probe blank
300N 200N
200N BON

Depth of
Proble
Tip

19' 0"
21 ' 0"
20' 0-
21 '
14' 0"
13' 0"
8' 0"
41 0"
5' 0"
10' 4"
10' 4"
8' 0"
~
51 6"
8' 0"

Date

3/29/89
3/29/89
3/29/89
3/29/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89

Tine

1012
1353
1435

1107
1205
1423
1450
1700
1508
1508
1S30
1543
1637
1612

HNu
Headspace

(ppa) Observations

400 Slight foaaing
60 Slight foanlng
90

No saaple obtained
450
420 Slight foaaing
9
6
4
3
3 Field duplicate of PB-39
3
0
2
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 5890A
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 qualify 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 jil to 5 jjl) 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 HP5890A 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 iig/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 pg/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/ml, and 0.02
pg/ml were made for the ECD compounds and 5.0 pg/ml, 2.0 pg/ml, 1.0 pg/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 pan of the
analytical approach to address the issue of concern.

1. 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
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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

Instrument 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/FED-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 = [[(Dl-D2)/[(Dl+D2)/2]] x 100

where:

Dl = 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 difficult 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/F1D. 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 FED. 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 jig/ml,
1.0 pg/ml, 0.2 jig/ml, 0.1 yg/ml, and 0.02 fig/ml for the chlorinated compounds
and levels of 5.0 iig/ml, 2.0 yg/ml, 1.0 yg/ml, 0.5 yg/ml, and 0.1 yg/ml 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 caUBration 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 pg/ml to 2.0 yg/ml, while the working range
for TOL and XYL was 0.1 pg/ml to 5.0 jig/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 EDL 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 results.

MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Tables 3, 4, 5, 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, 8, 9, 10, 11, 12, 13, 14, and 15 in the project files graphically depict the
results of the MS/MSD samples.

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

CSL UGC 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

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

Units for Water - ug/ml (ppm)

Units for Soil = mg/kg

Field I.D.

GB-07-01
GB-07-02
GB-08 (55'-58')
GB-03-01
GB08 (18'-28')
GB03-02
GB04(8'-1V)
GB04 (54'-571)
MW04 <20'-30f)
MW-2S-01
GB-01-01 (80')
GB-OH120')
MW-5S-01
MW-2M-01
MW-1S-23'
MW-2D(108'-111')
MW-1M-01
MW-3S-01
MW-7S(25'-30')

GC RUN*

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

CSL I.D.

1
3
5
7
9

11
13
15
19
21
23
27
17
25
29
31
33
35
37

Date Analyzed

3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/17/89
3/18/89
3/18/89
3/18/89
3/18/89
3/18/89
3/18/89
3/18/89
3/18/89

Toluene

0.080 N
0.120
0.040 N
0.690
0.040 N
0.110 N
0.390 N
0.100
0.110
0.130 N
0.150 N
0.140 N
4.51

BMDL

0./70 N

BMDL

0.030 N

6.58
0.160 N

Xvlenes

0.020 J
0.010 J
BMDL

1.12
BMDL
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
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

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

BMDL = Below method detection limit.
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4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

HaMI.D.

MW-7M (80--821)
MW4PS01

GCRUNf CSL I.D. Date Analvzed Toluene Matrix

PB-02
PB-03
PB-O4
PB-05
PB-06
PB-06
PB-09
PB-10
PB-11
GB-6M-73*
Pfl-12
PB-13
PB-14
PB-16
PB-17
PB-18
PB-20
PB-21

163
206
209
213
214
215
216
218
219
220
221
222
224
225
227
228
230
231
233
236
238

39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
73
75
77
81
83

3/18/89
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
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/20/89
3/21/89
3/21/89

0.IJ0 *
37.9& J
0.470 J
0.44O
0.420
0.610 J
8.690* J
0.14O
0.040 J
0.050 J
0.130
0.360
0.190 J
0.010 J
0.430 J
0.410 J
0.200 J
0.1SO J
S.STjd J
0.14O
3.40/

0.030 J
1.39ff
0.010 J
0.020 J
0.010 J
0.010 J
0.950
0.010 J
0.020 J
BMOL
0.22O
0.230
BMOL
0.010 J
0.220
BMOL
BMOL
BMOL
0.H0
0.110
0.670

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
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4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

ReMI.D. GC RUNf CSL I.D. Dale Analyzed Toluene Xvtenes Matrix

GB-S(IO')
QB-5(80')
PB-22
PB-23
MW-10M(18'-21')
PB-24
PB-26
PB-26
PB-27
PB-19
MW-10M (76'-78')
MW-9M (25')
PB-15
MW-9M (80*)
MW-3M
MW-11M(20'-22')
MW-11M(76')
PB-28
PB-29
PB-30
PB-31

239
240
241
242

249,261
250,262
251,263
252,264
254,265

255
257
258
259
266
340
343
344
346
347
363
369

85
87
89
91
93
95
97
99
101
79
103
105
71
107
109
113
115
117
119
121
123

3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/29/89
3/29/89

BMDL
BMDL
0.140
0.220 J
BMDL
BMDL
BMDL
BMDL
BMDL

BMDL
BMDL

BMDL
0010
BMDL
BMDL
BMDL
BMDL

5.9r

BMOL
BMDL
0.010 J
BMDL
BMDL
BMDL
BMOL
BMDL
BMDL
0.310
BMDL
BMDL
0. 120
BMDL
0.020 J
BMDL
BMDL
BMDL
BMDL
0.650
0.470

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
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4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

Field I.D.

PB-32
MW-12S
MW-14S
MW-13S
MW-8D
PB-34
PB-35
PB-37
PB-39
PB-40
PB-38
PB-41
PB-42
PB-43
PB-44
PB-45
PB-46
TP-01 (CSL)
TP-02(CSL)
TP-03(CSL)
TP-04 (CSL)

GCRUNi CSL I.D. Dale Analyzed Toluene Xvtenes

373
380
386
389
390
391
393
395
396
397
399
401
402
403
404
405
406
454
456
463
458

125
127
129
135
137
131
133
139
141
143
145
147
149
151
153
155
157
159
161
163
165

3/29/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
3/30/89
4/18/89
4/18/89
4/18/89
4/18/89 /v

0.770
BMOL
BMOL
BMOL
BMOL
0.890
0.766
BMOL
BMOL
BMOL
BMOL
BMDL
BMDL
BMOL
BMOL
BMOL
BMOL
0.060 J
BMOL
0.190 J

J

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Soil
Soil
SoH
Soil
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4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

ReMI.0.

TP-05(CSL)
TP-06(CSL)
TP-07(CSL)
TP-06(CSL)
TP-09(C8L)
TP-IO(CSL)
TP-FB-04 (CSL)
TP-lt(CSL)
TP-11-FR(CSL)
TP-12(CSL)
TP-13(CSL)
TP-14 (CSL)

GCRUNf CSL I.D. Date Analyzed Toluene

464
466
467
469
472
474
479
480
483
486
488
490

167
169
171
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
4/19/89
4/19/69
4/19/89
4/19/89
4/19/89
4/19/89

BMOL
BMOL
BMOL
0.670
BMOL
BMOL
BMOL

9.67f J
BMOL
BMOL
BMOL

Matrix

SoU
SON
Sotf
SON
SON
SON
SON
SON
SON
SoH
SON
SON
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4-20-89

TABLE 1

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

Field I.D. GCRUNi CSL I.D. Date
Analyzed

1.1.1-TCA JCE ECI Matrix

GB03-02
QB04(8'-1V)
GB04 (S4'-57')
MW-5S-01
MW04 (20--301)
MW-2S-01
GB-01-01 (80')
MW-2M-01
QB-07-01
QB-07-02
QBOBfSS'-SS')
QB-01 (120')
MW-1S-23'

MW-1M-01
MW-3S-01

MW-7M-(801-82t)
MW4PS-01
GB-06<18'-2r)

92
93
94
95
98
97
98
99

101
102
103
171
176
177
178
179
181
182
186
187

12
14
16
18
20
22
24
26
2
4
6
28
30
32
34
36
38
40
42
44

3715/89
3/15/89
3/15/89
3/15/89
3/15789
3/15/89
3/15/89
3/15/89
3/15/89
3/15/89
3/15/89
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

BMDL
BMDL
BMOL
BMDL
BMDL
BMDL
BMDL
BMOL
0.010
BMDL
BMDL
BMOL
BMOL
BMOL
BMOL
0.150
BMOL
BMDL
0.730
BMOL

BMOL
BMOL
BMDL
BMOL
BMOL
BMDL
BMDL
BMOL
BMOL
BMOL
BMDL
BMOL
BMOL
BMOL
BMOL
0.010
BMOL
BMDL
0.010
BMOL

BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMOL
BMDL
BMOL
BMOL
BMDL
BMOL
BMOL

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

TABLE 1

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

Field I.D.

PB-02
PB-03
PB-04
PB-05
PB-06
PB-09
PS-10
PB-11
GB-6M (73*)
PB-12
PB-13
PB-14
Pfl-16
PB-17
PB-18
PB-18OUP
PB-20
PB-21
GB-S(IO')
GB-5 (80')
PB-22

WWf

192
193
195
196
197
272
273
274
276
277
278
279
280
282
283
284
285
287
288
289
290

CSL I.D.

46
48
50
52
54
58
60
62
64
66
68
70
74
76
78

7BDUP
82
84
86
88
90

Date
Analyzed

3/19/89
3/19/89
3/19/89
3/19/89
3/19/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/21/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89

1.1.1-TCA

BMDL
0.008
BMDL
0.050
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.010
0.040
BMDL
BMDL
BMDL
0.090
BMDL
BMDL
BMDL

ICE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

P£g

BMDL
BMDL
BMDL
0.010
BMDL
BMDL
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMOL

Mauls

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

TABLE 1

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

FtehJID.

PB-23
MW-10M (18-2V)
P8-24
PB-25
PB-26
PB-27
MW-10M (76'-78')
MW-9M (25')
MW-9M (80')
PB-06
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

QCRUNf

292
293
294
295
297
298
299
300
301
302
308
309
310
311
312
313
417
418
419
424
425

CSL I.D.

92
94
96
98
100
102
104
106
108
56
72
80
112
110
114
116
118
120
122
124
126

Date
Analyzed

3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89

1.1.1-TCA

BMOL
BMOL
BMDL
BMOL
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
0.450
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.010 J
0.470
0.020

IQI

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMOL
BMOL
BMDL
BMDL
BMDL
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

PQE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMOL
BMOL
BMOL
BMDL
BMOL
BMOL
BMDL
BMOL
BMOL
BMDL
BMDL
BMDL
BMOL
BMDL

Matrix

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

TABLE 1

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

FteMI.D.

MW-12S
MW-14S
PB-34
PB-35
PB-38
MW-80
PB-37
PB-39
PB-40
PB-41
PB-42
PB-43
PB-44
TP-01
TP-02
TP-03
TP-04
TP-05
TP-06
TP-07
TP-08

lUNf

426
427
431
432
433
434
435
436
437
436
439
440
441
506
507
508
509
511
512
513
514

CSLI.O.

128
130
132
134
136
138
140
142
144
148
150
152
154
160
162
164
166
168
170
172
174

Date
Analyzed

3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
3/31/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89

1.1.1-TCA

BMDL
BMDL
0.210
0.040
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

JCE

BMDL
BMDL
0.010
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

P£E

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.010
BMDL
BMDL
BMDL
BMDL

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
SoH
SON
SoH
Soil
Soil
Soil
Soil
Soil

IO-Aug-89 ONALASKA CSL PAGE



4-20-89

TABLE 1

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

Field I.D.

MW-14S (8.5')
TP-09
TP-10
TP-FR-04
TP-11
TP-11-FR
TP-12
TP-13

QCRUHi

515
518
517
518
519
520
521
522

CSLI.D.

178
178
180
182
184
186
188
190

Dale
Analyzed

4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4/20/89
4720/89

1.1.1-TCA

BMDL
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

IC§

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

ES6

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMOL

Matrix

SOU
SON
SON
SON
SoM
SON
SON
SON

IO-Aug-89 ONALASKA CSL PAGE* /,
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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 results of the geophysical investigation and
observations made during the hydrogeological investigation. Test pit locations
are shown in Figure H-l.

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 Lament 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-l
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Technologies, Inc. (ETT), an environmental services firm based in Madison,
Wisconsin.

For aJJ 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 could 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 long. 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+OOE, 4+80N to Station 1+OOE, 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

GLO65550.FLFT

TEST PIT NUMBER

DTP-O1 SHEET 1 OF 1

TEST PIT WALL LOG

1+OOE.4+eONTO1+OOE.4+40N

ELEVATION _$•* DATE EXCAVATEDCONTRACTOR
J.IAMONT/C.LAWRENCEEXCAVATION METHOD BACKHOE - JD - 310AWATER LEVEL AND PATE 13* B.Q.S. 4/17/89

DEPTH 12-13 REMARKSAPPROXIMATE MMEN8ION8: LENGTH

X .
SAMPLE TP-02 M.CUEOTOFME

MNDAROWHUOISTJIEDIUH
OBMEfM'-W*UAMCLAK QBAYJ*OtSWTFF

UOMTJUEMJM DEN8E

OCNK. MTERLAYERCO WITH
(IMA

WEU ORAOEO MMD MfTN ORAVEI.
COARSE TO UEMJM SAND. COMttE TO
FME ORAWL. DAflK
BMMWLMOBTJIHMUU DENSE TO

*SAMPLE TP-01
HNU >20ppm

DEN9E4.ITTLE TO NO REFUSE (8W)

K
SAMPLE TIMM

NEti. OHAOftt MM* MUM TO
AWVECMCEPTQAAYER.
MIEfUWED WITH WFUK (MV)

BKMMTONTO
MWTCNTMU LJmtts

«'.
Excavation

FIGURE H-2
DTP-01
ONALASKA LANDFILL Rl

18 20 22 24 26 28 30 32 34 36 38 40 SOUTH

OlOMUOFIVTPOl 10-24-M



TEST PIT NUMBER
DTP-02

TEST PIT WALL LOG

PROJECT NUMBER
GLO65550.H.FT

APPROXIMATE DIMENSIONS: LENGTH

HJY1AM. MED TO FME
SANO.BfKMWUIOaT.MEDUM
DENSE ISM

.% „»» , / JDHUM *
E0| t 2 CRUSHED . I ' if - *
? ^ W M « ' VSA

*-'--* I TP-

38 36 34 32 30 28 26 24 22 20 10 16 14 12 10 8

SHEET 1 OF 1

1+40E, 2+50N TO 1+70E, 2+80N MAP OF
*

WALL OF PIT

DATE EXCAVATE D-lilHIL

i QGGEB c- LAWRENCE

LENGTH (FT)

COMMENTS
B«g«n •xcavatlon at 0820 hrs

Stop •xcavatlon and bagln
backfUUng at 1110 break for
lunch 1230 -1330 stop
backfilling at 1500.

EAST

FIGURE H-3

DTP-02
ONALASKA LANDFILL Rl



PROJECT NUMBER
GLO65590.R.FT

TEST PIT NUMBER
DTP-03 SHEET 1 OF 1

TEST PIT WALL LOG

SAMPLE PROJECT_OMALASKA_

PI FVAT1QM M** '

2+SOE.1+20NT02+60E.1+SON MAPOF_i_ WALLOP PIT

WATER LEVEL AMD HATE NOT ENCOUNTERED

APPROXIMATE OMENtJONS: LENGTH 28*

CONTRACTOR ETI

EXCAVATION up-mnn BACKHOE JD • 310 • A

WIDTH 2* - 3' DEPTH 10.5' REMARKS.

DATE EXCAVATED -All&i&JL

CHRIS LAWRENCE

I T^ T I I I I I
aurrawax F»CMNDMCMWUIOMTJ<ED DENSE tsp-sut

I I

2-

4-

9JO*

10-
10.0*

TF4M
TP-10

12-

r COMMENTS

I Began •xcavatlon at 1530.

UmHs
of
Excavation

—i—i—i—i—i—r
EAST 0 2 4 6 8 10 12

Uttto avldano* of toav*
decomposition

Stop excavation and begin
backfilling at 1700 atop
backfHMng at 1800.

~i i i i i—i—i—i—i—i—i—i—r~
14 16 18 20 22 24 26 28 30 32 34 36 38 40 WEST

LENGTH (FT)

FIGURE H-4
DTP-03
ONALASKA LANDFILL Rl
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PROJECT NUMBER
GLO65550.H.FT

TEST PIT NUMBER
DTP-04 SHEET 1 OF 1

TEST PIT WALL LOG

SAMPLE PROJECT ONALASKA MAP OF. N

ELEVATION J52L

WATER LEVEL AND DATE MOT ENCOUNTERED

APPROXIMATE DIMENSIONS: LENGTH 38'

_ i nr.ATinij 3+60E. 0+40N TO 3+80E 0+30N

ETI DATE EXCAVATED 4JJ_ftiftl_

WALL OF PIT

CONTRACTOR.

EXCAVATION uPTHnn BACKHOE JD • 310 • A

WIDTH__2U1_ DEPTH 10' -12* REMARKS.

C.LAWRENCE

2.0* TP-12

3.0*

4.0' TP-11

6-

10-

11.0

12 izo:
TP-13
TP-14

14

. . F M E
SANOJAN.IKMST.UEDIUM
DENSE <8U)

SAMPLE
TP-12 ' fOOHLY OJMOf0 MMD HTTM

•U MEOUM TO FME SAND,
BROWN TO BLACK. PARTtCLES

HAftD(8P-SU)
HNU-10FME.aAAXOflYTO

MOtSTlOOSE TO UEDUM
- 60 PPM

MTERUWERED «WTH REFIJSE

SAMPLE
TP-13

WEU QHAOfO MHO MTM OMYCL.
COARSE TO FME SAND.ROUNDEO
COARSE TO FME ORAVELJ5ARK
BROWKMOIST.OENSITV UNKNOWN
|SW)

Llmlto
of
Excavation

I I r I I I I I I I I
WEST 0 2 4 6 8 10 12 14 16 18 20 22

LENGTH (FT)
24 26

I I
28 30

1 1
32 34 36

I
38

- - on

COMMENTS
Began •xcavatlon at 0755 HNU
raadbig 10 ppm at top of tranch
on waat alda altar » QJS' of
•xcavatlon.
Sampto TP-11 takan at 0805
upgrada to Laval B at 0815 (2 ppm
n HNU In r~iBZ).

TP-12 takan at 0845.

TP-13 takan at 1022.

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

TP-14 taken at 1120.

Fine gray aand layer continuously
eloughlng during pit excavation.

Stop excavation and begin
backfilling at 1130.
Finish backfilling at 1215.

40 EAST

FIGURE H-5
DTP-04
ONALASKA LANDFILL Rl

OLOt&seo.FIVTP-M S2&-M



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 12J 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 below 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 in the breathing zone.

Four sofl 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 sample 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 elevation 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..
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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
sample. 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.

GLT913/072.50
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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 1-1). Three additional
residential wells located on the property of  could not be sampled
because the  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:

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

SAMPLING PROCEDURES

Sample bottles were rilled 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.

1-1
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The wells sampled and field results are summarized in Table 1-1. 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  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:

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

Sampling personnel for the June sampling were:

o Phil Smith, CH2M HILL/Sample Team Leader, Crew 1
o Dorothy Hall, CH2M HILL/Sample Team Member, Crew 1
o Paul Boersma, CH2M HILL/Sample Team Leader, Crew 2
o Chris Lawrence, CH2M HILL/Sample Team Member, Crew 2
o Cathy Kantowski, CH2M HILL/Sample Team Member, Paperwork
o Brian Laude, CH2M HILL/Sample Team Member, Crew 2

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.
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Table 1-1
RESIDENTIAL WELL SAMPLING

Sample
Number

RW-01

RW-02

RW-03

RW-04

RW-05

RW-06

RW-07

Residence

 

 

 

Tap Location

Outside tap next to front door

Outside tap on east side of house

Outside tap on east side of house

Outside tap on south side of house

Outside tap on each side of house

Inside faucet in laundry room

Outside tap next to front door

Sample
Time

1120

1140

1152

1731

1407

1423

1523

7.9

7.5

7.7

7.7

7.7

7.8

8.1

GLT866/51



The thickness of the floating naphtha layer was measured in wells on or near the
landfill with a clear bailer. Table 1-2 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 peristaltic 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 5-foot section of tubing was used with either a
\Vi foot section of silicone tubing or the PVC foot valve. 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 1-2 presents field measurements for
Round 1 sampling.
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Table 1-2
GROUNDHATER SAMPLING—ROUND

Hell
Number

MH1S
MH1M
MH2S
MH2M
MH2D,
MH3S.
MOM*
MOO*
NH4S
MISS
MH6M
MH7M,
MH8S*
MH8M
NH8D
MBIT
MUCH"
Mil IN
MH12S
MI13S
MI14S.
MHOS*,
MI20D°
MHIS"

Bl
B2
B3
B4S
B4D
B5

Depth to
Hater
Table
(f t )

19.13
19.35
20.33
20.94
21.05
12.50
11.58
12.52
21.16
15.54
4.83

18.58
18.15
18.90
17.89
12.53
13.07
13.55
19.14
20.86
13.44

— _

19.28
23.30
17.20
12.82
12.75
18.12

Hater
Table

Elevation
(feet USD

644.10
644.12
644.55
643.99
644.02
643.94
643.85
643.94
643.85
643.92
643.63
643.93
643.73
643.73
643.76
643.57
643.44
643.62
643.81
644.01
642.75

644.14
643.98
643.89
643.34
643.87
643.88

Hater
Purge
Volume
(gallons)

5.2
46.0
6.2
50.0
96.0
13.0
57.0
109.0
4.0
8.6
62.0
50.0
5.7
47.0
97.0
55.0
56.0
46.0
5.5
4.1
10.0
40.0

(15 Bins.)
10.0
13.0
25.0
9.8
7.3
32.0

Sample
Date and Time

4/19/89
4/19/89
4/18/89
4/18/89
4/18/89
4/17/89
4/17/89
4/18/89
4/18/89
4/18/89
4/18/89
4/18/89
4/19/89
4/19/89
4/19/89
4/20/89
4/20/89
4/20/89
4/19/89
4/19/89
4/20/89
4/20/89
4/20/89
4/20/89
4/19/89
4/19/89
4/19/89
4/18/89
4/18/89

1350
1310
0840
1050
1200
1511
1702
0949
1425
1405
1604
1600
0910
1044
1421
1100
0930
0940
0740
0830
0815
1200
1040
1100
1120
1030
0925
1051
0918

pH_

7.2
7.5
6.8
6.7
7.5
6.6
7.1
7.4
6.7
6.6
7.5
7.6
7.0
7.5
7.5
7.6
7.2
7.4
7.3
7.1
6.5
7.2
7.2
7.1
7.1
6.8
6.9
7.6
7.4

Conductivity
(umhos/cm*
e 25°C)

385
250

1,500
675
270
560
510
505
660
695
380
370
500
405
350
335
625
390
320
305
390
945
530
714
345
840
625
970
515

Temperature
CO

14
15
10
12
12
11
14
12
13
11
13
13
12
12
13
11
11
11
8
8
11
12
11
10
11
12
11
11
11

Pure Phase Thickness
(Inches)"

1/8"

0" sheen present
0"

0-
0" sheen present

" well

 Garden well

0"
0"
1/8"

"Peristaltic pump used for sampling all components except VOCs.
"Blank Indicates pure phase not measured.
plo sample obtained, veil did not recharge.
Residential wells on  property.
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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 all wells were sampled using the same procedure.
Table 1-3 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:

o 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-ll 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-ll and SW-12. A
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Table 1-3
GROUNDWATER SAMPLING—ROUND 2

Depth to
Water
Table
(ft)

18.98
19.22
20.16
20.67
20.79
12.35
11.36
12.30
20.90
15.35
4.66

18.28
17.93
18.66
17.65
12.35
12.93
13.21
18.87
20.55
13.24
19.03
23.12
16.93
12.60
12.58

Water
Table

Elevation
(feet MSL)

644.25
644.25
644.72
644.26
644.28
644.09
644.07
644.16
644.11
644.11
643.80
644.23
643.95
643.97
644.00
643.75
643.58
643.96
644.08
644.32
642.95
644.39
664.16
664.16
643.56
644.04

Water
Purge

Volume
(gallons)

5.2
46.0
9.0

50.0
96.0
13.0
57.0

110.0
4.0
9.0

62.0
50.0
6.0

48.0
97.0
56.0
57.0
53.
5.
4.3

10.0
14.0
25.0
10.0

7.0
33.0

Sample
Date and Tine

.0

.6

6/14/89
6/14/89
6/12/89
6/12/89
6/12/89
6/13/89
6/13/89
6/13/89
6/13/89
6/14/89
6/14/89
6/13/89
6/13/89
6/13/89
6/14/89
6/14/89
6/14/89
6/14/89
6/13/89
6/13/89
6/14/89
6/13/89
6/13/89
6/14/89
6/13/89
6/13/89

1030
1120
1445
1610
1645
0930
0950
1010
0825
1631
0845
0941
1530
1500
1025
1405
1145
1610
1128
1055
0925
1355
1500
0825
1110
1120

R!L

7.3
7.5
6.2
6.0
6.1
6.6
7.1
7.5
5.9
5.8
6.5
6.6
7.0
7.6
6.4
7.1
6.4
6.3
7.1
6.5
6.8
6.5
6.3
7.0
6.7
7.3

Conductivity
(unhos/cn2

fl 25"C)

265
160

1,965
570
250
615
605
430
650
790
485
320
540
360
350
350
650
320
345
240
405
350
710
585
925
550

Temperature

11
13
17
12
15
14
17
17
14
13
13
14
13
15
13
12
14
12
14
17
12
18
16
10
16
15

*No laaple taken. Well does not recharge.
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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 blank 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 1-4.

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:

o Jeffrey Lamont/CH2M HILUSample Team Leader
o 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"

SH-01

SH-02

Si-03

SH-04

SB-OS

SH-O6

SH-07

Coordinates

9OOE

500E

SOON

80E

4 SON

220H

380H

1900S

16OOS

17006

8508

310S

220S

240N

SH-O8

SH-09

SH-10

SH-11

SM-12

370H 330N

360H 440N

280H 650N

SON 1070N

130H 1000N

Table 1-4
SURFACE HATER AND SEDIMENT SAMPLING

Description

Swa»py area. Hater depth approx. 6".

Svaapy area. Hater depth approx. 12".

Main channel. Sandy sediment.

Ponded water approx. 6" In occasional
channel. Flow >0.1 cfe.

Main channel, sandy sediment.

area. Hater depth approx. 12".

Ponded water approx. 12" In backwater of
Mln 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 sedlaent.

Saiple
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
(uBhos/CH1

8 25°C)

300

125

117

125

125

190

122

166

170

233

122

122

Temperature
CO

15.5

19.0

20.0

19.0

19.0

19.0

20.0

20.0

19.0

19.0

20.0

20.0

aS«dl*ent locations are Identical to surface water locations
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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 rilled 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 resulting 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 biphenyls (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.
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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 semfvolatile 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. Additionally, 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 result tables unless they
provide additional information. In this case, the reanalyses either supplement or
supersede the original analysis.

Cas« 11542: Eight low level concentration soil samples (OTR numbers EBPOO
to EBP09) were sent to CEIMIC laboratory.

Internal standard Perylene-dl2 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 11639: Seven low-level concentration soil samples (OTR numbers EBP 10
to EBP 16) were sent to Western Research Institute (WRI).

Field blank sample EPB10 contains the common contaminant bis(2-
ethylhexyl)phtnalate. 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 EBP 12 has 2 TCL compounds less than CRQL and 17 tentatively
identified compounds (TICS). No qualification of the data set was applied
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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 EBP 17 to
EBP36) were sent to S-Cubed laboratory.

Holding time exceeded acceptable range for samples EBP 17, 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 result 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 results 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 EBPSS 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 SBLK03 contains the common contaminant di-n-butyl
phthaiate. 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
EBP57.

Acid fraction surrogate recoveries for samples EBP39, EBP53, EBP60, and
EBP62 were below the acceptable range. These samples were re-extracted and
analyzed. The reanaiysis 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 EBP50 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 benzaldehydc. No TCL
compounds were detected in the field blank sample EBP48. Samples containing
benzaldehyde at less than 5 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 reanaiysis 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 EBPSO 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 l,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 frequently
reanalyzed using a diluted aliquot. Reanalysis of the diluted sample brings
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 results 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 EBPOO
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 VBLK01 contained acetone and
2-butanone and VBLK02 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 EBP 16) were sent to Western Research Institute.

Field blank sample EBP 10 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, EBP 11 has xylene and
four low-concentration TICs, where EBP 12 has three low-concentration TICS.
No qualification of the data set is made based on field duplicate results.

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 anaJytes affected by the outliers.

Toluene was found in laboratory blank VBLK01 and VBLK02 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 EBP 18 and EBP 19 are not comparable. Sample EBP 18
contains TCL compounds at concentrations greater than CRQL while sample
EBP19 does not report them or reports them at concentrations much less than
EBP 18. Three facts suggest laboratory results for the undiluted analysis of
EBP 18 result from cross contamination and are not real. First, Sample EBP 18
was analyzed immediately after EBP17, which contains high concentrations of
volatile*, without taking steps to decontaminate the GC system. This is the
source of cross contamination. Secondly, later analysis of a diluted aliquot of
EBP 18, when the GC system was operating free of contamination, did not
contain the anah/te concentrations reported in the undiluted analysis. Thirdly,
field duplicate EBP 19 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 EBP 19 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 11799: IS 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 l,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 VBLK03 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 S 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 EBP50 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 VBLKOl contains methylene chloride, 2-butanone, toluene, and
10 TICs. Laboratory blank VBLK02 contains 2-butanone. Laboratory blank
VBLK03, 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 VBLKOl 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
jig/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 EBP51 contain the same TCL compounds
but at different concentrations, a result of using different methodologies for
analysis. The low-level analysis of sample EBP50 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 results.

Internal standard performance was below acceptance range for sample EBP50;
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 EBPOO
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 EBPOO, 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 samples are flagged J, estimated.
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Case 11639: Seven low-level concentration soil samples (OTR numbers EBP 10
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 EBP 17 to
EBP36) were sent to S-Cubed Laboratory.

Initial calibration linearity for p,p'-DDT and Aldrin were outside acceptable
range. Anah/te 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 PBLK5 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 sofl 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 PBLK01, PBLK02, and field
blank EBP48. Samples containing this contaminant less than 5 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
EBP50, are flagged J, estimated.

TOTAL METALS

Case 11542: 10 low-level concentration soil samples (ITR numbers MEBCOO 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.
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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 MEBC58, and MEBC60 through
MEBC62) and 10 low-concentration soil samples (MEBC42 through MEBC48
and MEBC50 through MEBC52) 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 MEBC55 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.

SoU 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 elevated 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 elements 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 MEBC51 meet precision criteria for seven
TCL components. Silver data does not meet precision criteria and are flagged J,
due to poor precision.

Case SAS4558E: 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, Chloride, COD, Oil & Grease, Sulfide, Sulfate, 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 rimes 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 holding 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.

SULFTOE

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.
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Case SAS4558E: 10 low-level concentration soil samples (SAS numbers 4558E46
to 4558E55) 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 4501E07 contains TOC. Sample 450IE 13 and 450 IE 14 are
flagged B, blank contamination.

Case SAS4501E: 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 EBP88/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 EEFOO to EEF11) were sent to S-Cubed.

Extraction holding time was exceeded for sample EEF01. 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.

J-14



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 EEFOO/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 samples EER18/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 anatytes from reanalysis of a diluted sample are qualified with blank
contamination and the anatyte 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 (TR 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 VBLK01, VBLK02, and VBLK03 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 Nutter 12130: 13 low-concentration-level water samples (TR Numbers
EBP98 and EEPOO to EEFll) 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 EEFOO 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.
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Field duplicate samples EEFOO and EEF01 each contain 7 TCL compounds
which exhibit acceptable precision. Ethyl benzene is present in EEFOO, but not
EEFOl. 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 result 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 EEFOl. The claim is supported
for reasons similar to those indicated in the previous paragraph.

Case Number 1213<h 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.

PESTICIDEyPCB ANALYSIS

Pesticide/PCB analyses were affected by non-TCL compounds eluting in the
retention window of gamma-BHC. The problem is not sufficiently documented
in all data packages; however, each case has suggestive information which
renders gamma-BHC data unusable.

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, ODD, 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 samples (TR Numbers
EBP98 and EEFOO 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 elevated 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 MEWCW28 contained 1 low concentration level water sample
(Number MECW28). SDG MEBC73 contains 15 low concentration level water
samples (Numbers MEBC73 through MEBC77, MEBC93 through MEBC98, and
MECW04 through MECW07) and 5 low concentration level soil samples
(Numbers MEBC88 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
MEBC73, 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 MECW04/05 are field
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 MEBC89 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 MECW23 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 MECW27 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 SSB01 through SSB05) 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)
o 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 I.
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 results
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.

PESnCIDE/PCB ANALYSIS (Method 8080)

Ail 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 RYDROCARBONS-TPH (Method 418.2)

All QA/QC
measures were met and the data acceptable for use.

RESIDENTIAL WELL DATA VALIDATION

Organic Analysis

o Carbon disulfide (0.2 to 0.8 pg/1) was identified in the method and
field blank. Di-n-butylphthalate (9 pg/1) pp-DDT (0.04 yg/1) 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."

o Mass spectral confirmation failed for several compounds including
carbon disulfide (87ZCO1SO8), 2-4 Dinitrophenol (87ZCO1RO7),
4-Nitroso-DI-n-propylamine (87ZCO1SO1-SO6, RO7, DO9),
Bis(2-chloroisopropyl)ether (87ZCO1SO4, SOS, ROT), Benzoic acid
(89ZCO1SO5, SOS) and 4-Nitrophenol (89ZCO1SO5, 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

o Spike sample recovery for cadmium was beyond control limits for
87ZCO1SO1 and cadmium was considered estimated (J) and may
be biased high.

o Barium (6&S yg/1), calcium (0.7 mg/1) and sodium (1.1 mg/I) 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."

o 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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-- • NO I delecle* it

Ociecllon Hall
I • uwutlc
t • lunk conUBlrallon
I • mimed ¥iluc



tl'rftfe 4 Ol 51

PtSTICIDC/PCtS

SMPIC tOC*llon MW7«-02

SM»I« MMkci: ItM*

oil* $4»l«d: o»-u-i»

cxi iimf-r- itzc4oojo

l**o«l«y: i-o*tO

lotmd 1

OUCMMC CdPOIMM (of /I)

•mtO-OI •MMD-02

itpn fir 17

•4-lt-t* 04-14-lf

I*ICO2II4 ««1X40S49

%-OMta f-O*fO

•awd t

•ra**-oi

IIP35

04- !«-!«

»ZC02SI7

s-ctcco

•MU-02

III II
Ot-l)-**

•4ZC40S40

S-CL»ID

•aund 1

•MtS-OI • «M*S-02

iW>14 If MO

04-lf-» M-ll-«t

• 9ZCB2SI* MZC40SM

S-CttIO S-CtlfD

laund }

MKtH-OI

IBP54

04-20-tt

IWC02S11

S-ClBfD

«M>«<I-02 (MMWI-02

ftMl IIM*

M- 14-14 M-l4-(4

IUC40S41 M2C40CM2

S-Cl«[O S-CLCtD

lound 2 laund 2

•vioa-oi

ftp»

04-M-M

•tzcaisii

s-a«to

MIM-02 Ml 1*01

tttlO flPJt

Ok-l4-t« 04-20-»

•UC40S4I I9ZC02S»

s-aatD s-u*tD

laund 2

tKHIW-OI

1WJ7

04 -10- If

•«2CO2O1>

S-CUIO

riSIICIMS Md Fd>

MU-IHC

MLU-MC

CUU-tHC UlNUtNt) a. 01 I

AIMIN

HfPUOtOt (MXIOf

DlfUBIN

4.4-BM

[MM IN

4.4-OCO

UCilN AlMMMtt

4.4-BOI

•fTHOKVOCM

iMMINKITIM

<M.OMIM«

TOMfMM

aaaai-MJi
t-i*4i
- 114*

t-IlM

Mioaoi-iN«

NDTIS:

-• • Not «ttec ltd al

•tucilon llslt

I • uwukl*.

t > (1*1* contMlnMlon

I • tlllBlte* wluc

rile.



PtSIIClM/PCBS - ClOLMWAItM

ttwle Location:

"*" "»*"

Ctl H*>tt

iikoitloiy:

(•CAMIC CCMPOLMS (ug/l>

•Ml 10-02

ttui

M2C40S44

S-CL«(0

Hound 2

IVI2S-OI

tM>4l

•«2C02$H

S-OiiiO

MII2S-02

ttiot

••2C40S19

>-o«to
lound ]

MM1S-OI WIJS-02

IBP40 U107

•«C02SJO MZ^Oilt

5 tLBll) S-CIBID

Round 2

««I4S 01

IWSI

• 4ZC02!,)!

S-CLBID

<HI4S-02

tllll

•«ZC40S4«

S-OJltD

lound 2

W20D-OI

fOPtl

S-CLBIO

MT20S-OI

IBP 60

IUC02S14

S-CLBIO

MT2IS-OI

IBCU2

»£C02Si;

S-CLBID

PiSTiciDts and PCIS

0 01 I

•IIA-tHC

OiLTA-IHC

CMHU-tHC (IIMMNI)

AlOtIN

HfriACHLOU IPOXIOt

(M)OSU.rAN I

OltLO* IN

4 4 -OCX

IMMIN

IMXMULHH II

4 4-OEO

4 4-HJI

•JTMWYCM.OI

IMaiN KtlONI

0 01 I

0 OS I

IQXAfWNI

AIOUCI -10 It

AIOCtOH-12]!

AIOCICB- 12)1

A«OUO«- 1241

AlOCICi- 1141

A10CIOI-I1J4

AIOCIOI-I2M

• Not detected «t

detection IIMI

• uwuble

• Hint conliBlnitlon

• Ell IN led vilue

* urni MI



INUGANICS - CtOMMMItl

suvle loci lion
111 saiple MMfcer .

Dale sieplcd
Cii NuBbef :
label a lory.

INOICANIC O**ICAIS (uo/l)

MO 1-0 1

•tlCtt

04- It-It

I12M2S94

UUl

MHO 1-0}

«lori2
0*- ll-lt

•1IC40SM

KIVtI<M

•MM 1

•MIOI-OI
•CIC27

04- ll-lt

•110)2109

UML

M» 10 1-02

mjorit
06-14-lt

I12C4M07

KfVSKMC

tound 2

MKIS-OI IM)IS-02

MII02 MtCWIt

04- It-It Ok- 14-lt

I12C02S97 l12C40StS

UUl KfYSIONt

found 2

•Km- oi
«flC)7

04 -It- It

•12C02SJI

•«*l

•WK-02

•K*20

Ob- 14-11

I12C40S16

KtVSIONf

lound 2

•M02-OI HM02-02

•tool MOM)

04-11-11 0*- 11-11

I1/C02J9) I1ZC40SI7

•ML KtYSKMf

•ound 2

mn 102-01
MIC41

04-11-11

I1ZC02R06

MMl

WI02-02

•ton;
0*. 14-11

•I2C40IOI

mvsiONf
lound 2

•M2S-OI

MICH

04-11-11

I12C02S44

UUl

lit I •- •• 94 4 I -- -- -• -- 10) | •- -- -- 1010

AUflMC III 2lj -- -- I II -- I til 10 I | 21 2 -- I -- -- • 191

Mill* 271 274 II 10 ) | 91 | 17 7 I ]lt 297 2010 1*00 -- 17 2 ) 192

lunum
CUMIIBI - - • - - - - - 92 - - - - - - 92 - - • - 99

CUCtUt >UM J4100 )»9 | 910 I 42900 MIOO MIOO 179OO TI30O tlbOO 101 I 711 > 4b)00

CMOaiUI -- -- -- -- -- -- •- •- -- -- -- -- 24 I

COMlf -• • - - - - - -• - - - - - - - - -• - - - - I I I

ccrrci . - - - - - - - 94 i - - - - - - • - - - 9 . 2 1 -- i ) i
HIM 14100 Ik 100 72 1 I 49 I I It) tt 2 I 4460 9260 71100 7)600 -- 49 I | 99100

LtAD - - - • - - - - - - - - - • - - I I ) - - 211 - • 7b

CVANIM

UCMSIUI 1970 6110 69 9 I 44 9 I 1)700 1)700 1)10 I 1030 | 11900 16200 47.6 I -- 20600

MNCANtSI 62M 7070 I 4 I -• 426 14 4 114 142 204 1610 -- 61) 1)40

•(•a*r
MOIIl *4| 791 -- -- •• -- -- -- -- •- -- -- 27 I |

fOTAUIUI 1760 I 2040 I 144 I -- 2120 I 2610 I 1160 I 1210 I 1)10 791O -- -- 44600

SILINIIM -- I -- • -- t -- • -- I -- I -- -- I -- -- I .- .-( -- I

HlVft

MBit* 4120 | 1140 I -- 1140 I 41)0 I 4210 I 1010 I 1230 | IOWO 1910 -- 1260 I 41900

IHUUUi

MMkOlta ) I I -- -- -- •• -- -- -- 19 | -- -- -- III

ZINC 14 | -- 14 7 I 111 21 9 •- 76 -- 7 4 I -- 6 9 I 161 41 I

NOUS:
I • Hank conUBlMtlon.
J > fiimiM value
• • inuieaaie oata
-- • < conuacl rtqulred

•election Hall.

fi le: »-**INOBKI



INORGANICS - CJUMJMMAltl

staple Location
III SMple MHOer :

Cote saw led
Oil MMfcer :
Laboratory

INOIGANIC CHfalCALS (U«/l)

ALUUNLH

ANIIIWNV

AISINIC

IAIIUI

IttVUIUI

CAD*IU»

CALCIUI

O*O*I LM

cauir
cavil
IION

HAD

CVANIOf

MOtfSluk
•ANGANtSE

•iicutv
NICKIL
POIASSlUt

SELINIUK

SILV[I

SOOIUI

muiim
VAWDILM

ZINC

4M2S-02

•IIC11

Ok- 12- 14

I12C01S7 1

KtrsiONi
CouiW J

51 1
- -

1 1 1
17k

12 k

11200
--

11 k 1

4 1 1
91 MO

1 1
-•

MIOO

1500

-- 1

II 7 >
k0400

- -

40100

kl k

ruwus-o,
•IBCI4

04-11-44

I4ZC02O44

UAL

4*0

4 1 I

141

• -

k

41300

11 3

7 1

k 7 |

34 IOO

I 4

•-

10400

1100

31.1 1
41100

-- I

41400

- -

4 4 |

140

4VM24I-OI

•IBC24

04-11-14

I1ZC02S45

••A I

44 1 |

•-

11 4

1140

--

19100

--

- -

14700

• 1

--

23100

972

- -

7 4 )

1410 |

-- 1

•-

31kO

- -
54 4

4WO2M-02 4W02U-OI MM2U-02 WiBOl-OI 4WU01-O2 MVIB03-OI

WBC94 MBC22 (IBC95 «fBC]9 M(C»lb UBC55

04-12-19 04-11-19 Ob- 12-19 04-19-14 04-14-14 04-20-14

I42C02SII !4ZC02S4k I92C02S72 I9/C02S52 HIC40S10 I92C02«OI

KtVSIONt ««AI KLVSIONt >«AL KlYSIQNt MIAI

•ouiid 2 «ound 2 «ourid 2

25 2 1 -- 29 4 1

I I 1 1 2 4 1 1 1 1 k l l 4 I J

919 132 J 147 1 979 Ib9

- -

- -

441.00 11200 10100 51900 49100

..

7 2 1

III

14700 471 179 4010 50kO

1 | -- II (

- -

19100 12700 12000 224OO 22500

klO 1140 1120 IklO 1110

.. ( .. .. «

5 4 J

1270 | 411 | 144 | Ik 100 16000

-. I -- .. -- K

1410 | 3710 J 1130 1 7550 1100

..

12 4 B 441 21 B 441 - - 14

MH01S-OI

•I IK. 17

04- 17-14

•9ZC02S1I

• •AL

47 1 |

14 4

541

- -

31200

Ib k |

4 MOO

•-

ukoa
1730

- -
14 1 |

I70OO

-- •

14200

1 4 |

10 4 |

•M1S-02

•ICM4

Ok- 11-14

•92C40S40

KlrslONt

215

24 1 |

4)9

- -

49100

- -

13 1

3 2 |

149OO

2 1 1

11700

1170

-- I

13 1 |

13500

12900

13 1 1

IMHWJS-02

•LCMI5

Ob 13-19

I9K 401*0

KIV^IUNt

1

)42

22 1 1

410

32300

- -

12 4 |

42900

1 9 ]

14700

4210

-- •

10 1 J

14500

11300

- -

- -

10 2 B

4WOJM 01

•I ODU

04- 17-19

• 9K02b39

••At

43 5

41 4

2740

50*00

5 I

27100

- -

19500

1240

b 3

19/00

5910

14 4

1

1

1

I

1

NDtlS

I • Hani contamination
) • iillBted value
I • uwiejble data
-- • < contract required

detection Unit

f i l e W-M»IM> M I



IP4»e 3 ul 6)

SMPI* location:

in sa^lc Nurtur :

OIL NUttttt:

llkoitiory:

4M>1«-02

•too*

MZC40S* 1

KfVSTOMi

Round a

•n 10-01
•UC2I

t*ZC*2J42

R4MI

•HO ID- 02

•iOM7

*«ZC40SI2

KfVSIONE

Round 2

4M045-OI

MRC24

MZC02S47

I«AL

••045-02

mtic*4

»*ZC02S77

KIVS1ONI

Round 2

MK04S-OI

«»C20

**ZC02S40

l««l

•M04S-02

«fCM>(

«9ZC40S*1

KfVSlONf

Round 2

•M04D-OI

MBC21

I»C02S4I

RtUL

•M04D-02

•ton*

•9ZC40S7*

KIVSIONf

Round 2

4*055-01

•tRC2*

•«ZC02S41

RML

•K55-02

•tons

MZC40S**

KtVSTOMf

Round 2

•Mb*- 01

•mcn

(9ZC02S4I

IIIUL

MM>4a-02

omit

*«ZC40S«1

KlVSIOHf

Round 2

INORGANIC OMICALS lug/11

AllBINLB

ANIIMNV

AlltNIC

•AtllM

•tlVHIlH

oumiui
CAICIUI

» » J
1140

» I 10 2

401

CO411

comi
IRON

HAD

CVANIM

•AMCANtlf

MICKY

NICXIl

POUUIIH

(ilUUU*

SIIVH

MBIUI

IMlllUt

VAHtOltB

1INC

20 MO

IIM

M40

» § I
20*0 |

-- R

1*000 141000

2«70

I )

1**OO J1400

2* 10 1120

-- R

i(40 | moo

45*0 I 1750 |

» 2 t IS

29*00

II I

15100

2470

* * I
11*00

12 *
9(2

14 1

» 9
25IOO

17400

1090

17

10100

41 t

II I

414

17*00

I I J

2k tOO

11*0

1140 I

14 1 I

9(4

1*200

921

U200

2

2fckOO

471

t

147

II4OO

I* <

97(00

40100

4(*0

( * I
1*10 |

-- R

2000 I

4 I I 111

12* I 1170

12100

• II

Ml I

-- R

19*00

4900

t I I

10*0 I

-- R

14000

4290

10 9 J

1110 I

-- R

NOUS:

•
I
R

• lUnk cofltMlntilon

• [UIMltd value

• uwtttbtc *»U

> < contract icqulrcd

4tci«ctlon Hull



INQtCANICS - CROLMMAUt

Sawlc location

IT! Sa^lc Nwri)er .

Oil NMfeCf : 1

l*kor*loiy.

W07M-OI MM7H-02 H«»7»-OI IIW07H-02 1HOIS-OI «K>«S-02 *M1*-OI MNMI-02 «W>O 0 1 HMtD-02

UIC24 «f!C*7 «t»CJ5 «tlC4l «t*C14 *tO>l4 UIC1J «IC1«I5 HtBCll HiC*2l

42C02S44 IUCO2S7* I92C02U44 *42C0207( I42C02S» 142040^91 t*ZC02S54 •42C40SI4 142C02S34 I4ZC40S44

UMl KIVSTONI IML KCVSIONC «Utl KtVSIUNf MMl KfVSIUNt IMt KEVSIONE

•aunt I lound 2 lound 2 lound 2 lound 2

"IÎ l ~; «~«»

•92C02Sfc9 *9/C40S9t •9/C4OO9I

KIUL KlISlQNf KtlSTONf

Round 2 touiMj 2

IMHGANIC CnfUIULS (U«/l)

ALUklNUK

ANTIiUNV

AISINIC

tAIlUt

•iinnut
CAOBIUI

CALCIUI

1.)

21J

4 I

Ilk

2 2 )

140 I

kiiao tiooo

12 1 I

4i4

2 I

2 |

1 4

• 7 I

5 1 I
122 I

4 « J

107 I

121

115

41200 42700 91400 41400

avru
IRON
tuo
CVAMIOf

MOKlll*

HHCkNtSI

UICUIV

NICXU
POIASSIUl

SiLIHILM

SllVfl

SflOllB

VAMtOIUI

I INC

1010 |

•• I

1140 I

14.4 |

1440

I.)

11100
9(2

*01 I

IS 2 t

IIM

1 I I

moo
»A2

6 I

1010

11)00

J77

1.7 )

* 2 I

2.7 J

»«00

MM

l» t I

2470 I

22kuO

SJ70

17200

M4>0

11000

2110

11700

2»0

moo
72»

I * 7 | • 7 | 41 9 I |

1310 | 11/0 I 1220 I 1110 I 1240 I

I2fc00

7>t

2440 |

1 I I

1 J Ik 1 t II • I t I

NOUS:

I

J
I

• Hint conUBliullon

• fillmlcd wlue

• uwmbic «iu

• < conlrAcl icqulrcd

detection 11*11

rile •-•UNO «i



(p*ge s ui

SawIc location: amiw-oi •vioa-oi
ire Saa»l« MM*)*r: MCCSl •to>24

Ml* laa»U«: M-M-I* M-I4-I*
OIL —*— : IUCOM4I **ZC4M*7
lakOfalary: UUL KinTCM

11

•tiia-oi •> 11»-02 riMiiw-oi WI2S-OI a*i2S-02 nniis-oi NIIIS-OI «ii4S-oi wius-oi Miias-oi wrjau-oi
•HC54 «ICW2I UIC57 «IC41 MtOIIO U(C40 «tO»ll MtCil «fO>l7 IUICIO UIC4I

04-20-1* 04-14-1* 04-20-1* 04-l«-l* M-ll-l* 04-l*-l* 04-I1-I* 04-20-11 04-14-1* 04-20-1* 04-20-1*

**ZC01S7* I*ZC4ISOI I1ZC01070 **ZC02S»0 I1ZC40M4 I«ZC02S5I I«ZC40SI9 I1ZC02S74 I«ZC40S*1 I*ZC01S7I MZC01S71

UUL KfVSTONf UUl UUL (iVSIONf UUl KIVSTONC UUL KiYSTOM UUl UUl

Hound 1 lound 2 lound 2 Round 2

INOIGANIC OCJUCALS IUC/1)

HIMIMH
INTIMMT
AUfMC
•MIUI
•CIVIL IUI

Ml )

-- I

112 I

1» J

141 |

OtlCIUI

CHKMIUI

urrtt
I ION

it*o
CVAHIDf

MIUI
*>i

•ucuv
Man
MIAUlUt

111 UN Ul

IllVH

MM IB

IHM.UUI

WMOIIB
ZINC

174*0

27IO

« 2 J

1*10

*1 |

11400

11*0

7.5 I

I«M I

1J )

»7

17 I

4 4 I

41*00

-- I

17100

5*40

1000 J 14*0 |

1J I I

4 4 |

145 |
-- I

17.2 I

42.2 I

14500 25400

II I I

-- I

151 I

15
I1U 14 I |

4 IMO 474OO 1 1 1000 7 15OO

5.1 |

14.1 I

11100

1050

«45 |

15100

7 5 |

111 t *5.0

10100

I* I

1040 | 1570 t 1110 ) 11*0 | 741*

104 t 1470

I.I I

I07OO

*51

454
1 0 |

40100

7710

11000

IOO

1*7 | 41* I 150 | 717 | 5710

-. | -- -- |

IIM | 1140 | 12700

1 7 | » I 1 1.2 t 51 I 5.1 1

5 * 1

1040 | 1450 I

12400 1140

12 I I

NOHJ:

•
I

I

• •lain. conUBlnallon
• flllVBIM VtllM.

• imiicakli «aia.
• • conlnci i««julre4

otitcilon llali.



INORGANICS - OtOUCWUI

locltlon: KUI&-OI

III S4H>IC MMMI . «t»0bl

me SMpled 04-io-i»
OIL M«Der MZCO2S?)

toiy l<ul

INOICANIC CHKIOtS IUfl/1)

ALUIINUI

AN1IKONV

AISINIC

IAIIUI

CAMIIM

CtUlUB MMO

CMCHIUI

CCCA1I « 1 I

COPf »

I ION 1*0

HAD

CVANHX

•ACNISIIM »400

•ANCANISf 1»0

•tiaav
Niatti 13 4 i
POTASSIUM "»0 I

SILVfl

SODICB

IHALLlUt

VAMDIUk

ZINC

NOUS

t • lltnt conu«liullon
I • Eillolcd nlue.
I • unuiublc Uli
-• • • conn 1C I required

detection Halt

f i le »-«riNO.«li



SPICIAL ANALVIICAl S t IVKfS -

o\ k>

SAt»Hf LOCA1ION. ON-4IMI-OI

SAI»ll MJMII. 499*f-10

DAM SAimio. 04/i4/»4
Oil MUMil MZC02SI7

LAtOTUTOtV: lAAt

ON- OKI -02 ON-MMIOI-OI

4k4*i-l9 499*1-11

M/ll/M 04/1t/»4

MZC4I1I4 MZCOnOI

Allied IMAL
lound >

ON.MtOt.02

4kkli-2>

Ok/ 14/14

MZC4 1104

Al l ied
lound 2

UN-«>I»-OI ON-anua-02

499*1-24 4kk(f-24

04/14/14 Ok/ 14/1*

MZC02S2 1 i»ZC4 IS11

MAI All ied

lound 2

ON-tWIS-OI ON-MTIS-02

49S*t-2) 4kk(l-2)

04/l«/(4 Ok/l4/(4

»*ZC02S20 t«ZC4 IS22

UAL All ied
lound 2

ON-«Wt2-OI

499*1-1*

04/14/14

**ZC02S Ik

I*AL

ON-MM2-02

4kk*E- Ik

Ok/ 11/14

•4ZC4ISI9

Al l ied

lound 2

QN-WII02-OI UH^HOl 01

4»tt-29 4kk*[-27

04/14/14 Ok/ 14/44

(42COHO) 1*ZC4IIIO

I«AL All ied

lound 2

SAX ANALYSIS (•»/!)

TOTAL rtcamaus
iU.fl Of iniTIATISI

su.nof iniiusi
COD

IOC

TSS

IDS

NO2 • NO)

wo
am.uniM
SUfAll

TOTAL AUULINITV

0 14

..

19 > j

k.7

2 9

1*0 (

--

0 11

9 k

)0 )

0 1)

--

4k |

4 .4

1 0

112 I

0 k« I
0 10

5 •

k 0

• 2 1

0 11

--

-•

k |

) 2

k* 0

1*1 1

0 11

0 14

9 4

12 2

140

00) 1

--

29 k j

k 1

149

117 1

111 1

7 1

19 I

--

2*1

0 0*1

1*2

- -

on u» OIASI o > i

NOW:
I • lluit conUBliutla
I • lillntM Mlue.

-- • < detection
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4 . 4-OINIT»O- l-«t IHVlPHf MX.

41 I

4-HMOmiNVt PHfWL ITHtt
HIIUOlMWfNIfNf

PMIMINTMfNf
ANTHIACIM
oi-M-mm
riUOiANTMINI
rvtENf
imn tiMtn
). ]-OlOI.O«OtfNtlOIN(

CMVSfM
iil(j-(i
DI-H-OCIVV PHTmiATI
• IMZIMOrLUDiANTHfNIS
IIMtMK iriUVANIHENIS

IMKNOI ii i-a»pyitNf
OIIENZIA . HIANlKIACf M

NOTfS
• • tunt c<MlUaln4l<on
I • Kilwted vtlue

-- • < detect ion Halt



24-Oct-B9 (Page 1 of 3)

PESTIC1DE/PCBS - SOILS

SMple Location:
SMple Nuaber:
Data Saaplad:
CRL Nuaber:
Laboratory:

FBSB01
EBP06

03-15-89
89ZC01B01

CEINIC

G801-113-117
EBP05

03-15-89
89ZC01S05

CEIMIC

ON-GB02H-K
EBP11

3/20/89
892C01S01

Ml

ON-FRGB02H-U
EBP12

3/20/89
892C01D01

URI

ON-GB02N-55
EBP13

3/20/89
8892C01S02

URI

ON-GB02M-75
EBP14

3/20/89
892C01S03

URI

ON-GB06H-20
EBP1S

3/20/89
B92C01S04

URI

ON-GB06H-80
EBP16

3/20/89
892C01S05

URI

ON-FBGB02
EBP10

3/20/89
892C01R01

URI

ORGANIC COMPOUNDS (ug/kg)

PESTICIDES and PCBs

ALPNA-INC
KTA-MC
DELTA-INC
6ANNA-MC (LINDANE)
NEPTACNLOR
ALDRIN
HEPTACNLOR EPOX1DE
ENDOSULFAN I
DIELDRIN
4.4-DOE
ENDRIN
ENDOSULFAN II
4.4-ODD
ENDRIN ALDEHYDE
ENDOSULFAN SULFATE
4,4-DDT
MfTNOKTCNLOR
ENDRIN KETONE
CNLORDANE
TOXAPNENE
AROCLOR-1016
AROCLOI-1221
AROaOR-1232
AROOOR-1242
AROaOR-1248
AROCUM-12S4
AtOO.OR-1260

NOTES:
• • Blank contamination.
J • Estiaaud vali*.
-- • < detection tiait.

Fila: S-PCPCB.UK1



24-Oct-89 (Page 2 of J)

PESTIC10E/PCBS - SOILS

Saapte Location:
Sample Number:
Date Saapled:
CRL Nuaber:
Laboratory:

TP03-01
EBP42

04-17-89
89ZC02S25

S- CUBED

TP04-01
EBP43

04-17-89
892C02S26
S-CUBED

TPFB04-01
EBP48

04-19-89
892C02ROJ
S-CUBED

TP07-01
EBP44

04-18-89
89ZC02S27
S-CUBED

TP08-01
EBP45

04-18-89
89ZC02S28
S-CUBED

TP09-01
EBP46

04-16-89
89ZC02S29
S-CUBED

TP10-01
EBP47

04-18-09
89ZC02S30

S- CUBED

TP11-01
EBP50

04-19-89
89ZC02S23
S-CUBED

fRTP11-01
EBP51

04-19-89
89ZC02D23

S-CUBED

TP13-01
EBP52

04-19-89
89ZC02S24
S-CUBED

ORGANIC COMPOUNDS (ug/kg)

PESTICIDES and PCBs

ALPHA-BHC
BETA-BHC
DELIA-BHC
GAMMA-BHC (LIMDANE)
HEPTACHLOR
ALDRIN
HEPTACNLOR EPOXIOE
ENOOSULFAN I
DIELDRIH
4.4-DOE
ENDRIH
EMOOSULFAN II
4 4-000
EHORIH ALDEHYDE
ENOOSULFAN SULFATE
4,4-DOI
HETNOKTCULCR
ENOR1H KETONE
CHLOROANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

86 B 59 B 130 B -- 120 B 190

28 -- 330

32 -- 360

130

190 B

25

140

NOTES:
Blank contamination.
Estimated value.
< detection U«it.

File: S-PIPCB.UK1



24-Oct-89 (Page 3 of 3)

PESTICIOE/PCBS - SOILS

Saapla Location:
Saapla *M*r:
Data Saoplad:
CIL Nuabar:
Laboratory:

NU02D-24
EBPOOftE
03-15-89
89ZC01S01

CEINIC

HU020-58
EBP01

03-15-89
89ZC01S02

CEINIC

HU020-75
EBP02

03-15-89
89ZC01S03

CEINIC

NU02D-108
EBP03

03-15-89
892C01S04

CEINIC

FRNU02D-106
EBP04

03-15-89
89ZC01D04

CEINIC

MU01S-18-22
EBP07

03-16-89
89ZC01S06

CEINIC

MW01M- 78-80
EBP08

03-16-89
89ZC01SOB

CEINIC

NU01N-53-55
EBP09

03-16-89
89ZC01S07

CEINIC

ORGANIC COMPOUNDS (UB/kg)

PESTICIDES and PCBa

ALPHA-BNC
•ETA-MC
DELTA-UK
fiANNA-MC (LINDAME)
HEPTACHLOt
ALDtlH
HEPTACHLC* EPOXIOE
ENDOSULFAN I
DIELDRIN
4.4-DOE
ENMIN
ENDOCULFAN II
4,4-000
ENMIM ALDEHYDE
ENDOtUlFAN SULFATE
4,4-DOT
NETMKTCHLOt
ENMIN KETONE
CNLOHMNE
TOKAPHENE
AMO.OJM016
AUaOt-1221
AROaOi-1232
AtoaOK-1242
AKKLOl-1248
AMXL01-1254
AM>aOI-1260

NOTES:
8 • Blank contanination.
J • OtiMtad value.
-- • < dataction limit.

Fila: S-PtPCB.UKI



tl 'aye t ul Jl

INOftCANICS - SOILS

5aaple location

1 II MMfcef

Date supled

oil Moriier :

laboratory

INOICANIC CHfAICAlS (•0/111

AlUUMM

ANIIatfMV

AISfNIC

1AIIUK

IIIVLIIUI

ctoiut

CALCIU1

CHKMIUi

COull

com*

IION

I CAD

CVANIOf

•UCMSim

auMUMit

•tlCLIV

NICKIl

FOUSSIUI

tfllNIUI

SILVII

sooiui

Tmuiia

vAmoiui

ZINC

NOTtI:

I • liana contamination

1 • fiflHted value

-- • * contract required

•election Halt

IPOl-OI

•I1C42

04-17-14

(4ZC01SM

laul

14M

0.4* 1

17.1 |

--

--

IkkO

7 1

5 I

10 4

MM

1 4 J

- -

22kO

Ml 1

10 *

Ikl J

- -

11 4

111

1P04-OI

MIX41

04-17-19

I9ZCO2S* 1

I4MI

4550

- -

0 .71 |

14.5 |

--

1110

4 4

5 k |

14 45

*|M

1 1

--

KM

404 |

-•

12

117 1

• -
14 7

21

1PtB04-OI IP07-OI

•1BC4I «UC44

04-11-19 04-11-19

I9ZC01I07 >4ZC02Sk2

IMAL IMl

57 5110

0 45 J

0 41 | 47

0 15 J

41 4 | 1IOO

4.4

5 4 |

14 7

kl I (240

17.4 1

..

41 4 | 1400

117 |

•-

14.4

11 | Ikl |

--

..

14 t

lit k5 4

IPOl-OI 1P09-OI

•tBC45 a\t(C4k

04-11-19 04-11-14

•4ZC02Skl !4ZC02Sk4

8«Al HJUL

14«0 1220

Ik/ 0 7 J

Ik | 14 7 |

--

IlkO 1)90

7 I 7k

4 1 41)

10 1 117

k450 kMO

41 ) k 7 J

..

1540 1150

141 | 155 1

..

41 10 1

Ikl 1 144

..

..

11 1 11

11 4 112

TP IO-O I IPII-OI

•IIC47 IUOC50

04-11-14 04-14-14

•4ZC02Sk5 !4ZC02Skk

IMl «4Ml

1410 2k 10

l it 0 74 J

k2 ) 50 I

0 11 1

7400 455 |

I 51

44| 4 1 |

10 4 4 J

k4IO 4(M

170 1 41 4 J

..

4740 4)1 |

142 1 IJ1 J

10 1 7 5 |

MO 1 1)4 |

1 4 |

..

12 7 4 4 |

14 5 5)

IIIPII-OI

•t!C5l

04-14-14

•4ZC020bk

laui

1120

07) |

45 k

- -

1 5 1

*lk J

7 i

4 2 1

7 4

4110

14 1 |

•-

*0) |

IM J

--

7.7 |

20k J

- -

14 k

4 7 J

54 1

IPII-OI

MtkC52

04-14-14

•4ZC02^k7

•Ml

10*00

- -

17 k J

114

0 14 1

15

14100

17 k

k 1 1

117

IkSOO

174 1

--

5«M

Ml J
• -

M k

5*1 1

1 4 1
- -

17 7

411

«W)21> -14 MHHU 51

MtBCOO otBlOl

01 15-19 01-15-19

•9/COIS09 I4ZCOISIO

•I lion *| lion

C7JO 1190

..
20 1

..
1210 k9IO

4 1 7 4

2 1 1 4k

1 7 7 1

1140 704.0

1 4 1 I I

..

14 10 M 10

5) 7 17k

7 9

..

.-

..

9 5 | 12 k

4 k 1 1 4

1

1

1

1

Hie: S-INOWI



INQBUNIC& • SOUS

sacple location mnio-ii
111 MieOer : «<IC02

Date sae»led. 01-19-1*
OH. Nueftcr : MZCfl is 1 1
laboratory: •MM*

•M2D- 101

•ttcoi
01-19-1*

OMOISI2

•II ton

ftmnjo 101
•10C04

01-19-1*

I«ZCOIDI2

•Hum

C*OI- 111-117

•tocos
01- is-i*

I*2COISI1

•II ion

IBSBOI
•tocot

01- IS-I*

I«ZCOIR02

• II ton

lew is- 11-22
UIC07

01-lt-l*

ItZCOISU

•M un

-0,.7,-M

•IBCOI

01-lt-l«

I1ZCO IS It

•llwn

MOI.-il.55

•uco*
01- It-It

ItZCOISIl

•II ion

fica-02
•tic 10

01-20-11*

I*ZCOI«02

NANCO

c*02«- 14
MOC 1 1

01-20-1*

KZCOISOt

MUCH

(•(JI02.- 14

WICI2

01 -20- It

atlCO lOOt

MNCO

C«U2» 55

MIC 11

01-20-1*

MZCOIS07

MNCO

IMBGtMC OtUtlULS (Bf/lf)

1)10 1470 1470 It 10 -- 22tO 1170 1710 M 7 | 2400 I 24*0 I 2*Sfl I

AMTlaGNV

AISfNIC -- -- -• -- -- -- •• -• 0 It | I4| I ) I J

Ulll* I t .2 I -- 14.1 | IS.7 -- 11.2 I •- 20.1 I -- 19 4 I 20 I I* t I

• UnilUi •• -- -- -- -- •• •- -- -- 0 41 | 0 47 | 0 41 |

CADBIIB -- -- II | -- -- II

CAICIUI 1110 40*0 1410 1070 •- 1150 4700 1140 -- 1140 11*0 4120

CHJOKILM -- 4.9 4 47 -- 7.4 1 1 12 -- *.* It * I

COAIT - - • - - • - - - - 2.1 j 22 3t) - - I t I 421 1*1

terra sti t . t s* -- -- 74 1*1 -- 42 s i 45 * i
IION 17tO 4tlO 4510 5StO 45 tOOO 1700 5170 19 1 I 5170 I 7210 J tltO I

IfAO I I 1 5 1 2 . 5 | 2 5 1 - - 4 7 ) 1 1 1 1 0 I I * 1 2 I 2 4 I t 1 4

CVAMDf

•tCMSIlm 1970 2120 1*20 2100 -- 2240 2 ItO I4M t l . l I 2210 I 2010 I 2150 I

III 7* I 107 111 17} -- 221 140 104 -- 115 215 III

• OSS | 0 072 I 0 051 | 0 Otl |

MOIL 47 | t I 4 .7 | - - - - * . l | 411 I I . t - - - - 44 | 14 )

MTAUIUI •• -- -- -- -- -- -- -- -- 117 |

ffLUHUI -- 12 1

SHVU

SOOIUI -- -- -- •- -- -- -- •• -- 221 I 22* | 200 I

TmltlLB

MMUMUI 5 t II I I III 111 -- * 2 II 12.4 -- II 9 I II t * t I

ZINC 9 * 1.9 * 7 10 4 •- IS I 79 II 2* * I SI t | It. I I It * I

NOUS:

I • (lank contaalnatlon.
I • fitlaaltd value
-- • < contract reejulred

•election Halt.

File: S-INOUKI



IMBGANICS - SOUS

SABile i OCA II on
HI MMtoei

MIC s*n>lcd
Cli Muafeer :
L Abort loi y

IMKCANIC oit«iCAis lag/kg)

ALUUMW

ANIIMNT

AISINIC

lAIIUI

•timiiM
CAOHIu*

CALCIUB

cmam UK
COAL I

ttrrit
IION

HAD

CVANIDf

•A CM SI UK

MNCAMISI

Adicuiv
NlCXfl

POIASSim
S1UMUI

SIlVll

IODIUA

THkt I ILM

VANADIUM

ZINC

NOTIS:
1 > tltnk cool AB! rail on
1 • EillMled value
-- • < conlrAcl required

dclecllon 11*11

uio2tt-7>
MIC 14

01-}0-»

•»zcoisoi
NANCO

MIO |

..

2 1

17. « 1

0 41 1

a.t i
11100

10 1

4 7 J

II 1

«MO 1

1.7

--

12000 |

411

0 19 1

S A 1

.-

• -

19 1

10 I 1

CBOtAI- 20

•IIC 19

01-20-lt

I1ZCOIS04

NtNCO

43AO |

0 71 |

11 1 |

0 71 |

--

1140

11 2

A • 1

- -

1900 1

It

--

JAM) J

l»l

• 4 |

10 9 |

21 9 )

C<W>k*-IO

•tic it
01 -20- It

•42COISIO

NANCO

2200

1

21 1

0 41

--

1210

* 1
4 1

»<70

1 4

2410

It!

> 1

11 »

9t 1

t

1

1

1

)

/

1

J

1

f i le S-INOIKI



24-Oct-89 Page 1 of 4

SPECIAL ANALYTICAL SERVICES

SOILS

SAMPLE LOCATION:

SAMPLE NUMBER:

DATE SAMPLED:

CRL NUMBER:

LABORATORY:

ON-TP03-01

4501E-51

04/17/89

89ZC02S14

KEYSTONE

ON-TP04-01

4501 E- 52
04/17/89

89ZC02S15

KEYSTONE

ON-TPFB04-01

4501E-60

04/19/89
B9ZC02R03

KEYSTONE

ON-TP07-01

4S01E-53

04/18/89

89ZC02S16

KEYSTONE

ON-TP08-01

4501E-54

04/18/89

89ZC02S17

KEYSTONE

ON-TP09-01

4501E-55

04/18/89
89ZC02S18

KEYSTONE

ON-TP10-01

4501E-56

04/18/89

89ZC02S19

KEYSTONE

ON-TP11-01

4501E-57

04/19/89

89ZC02S20

KEYSTONE

SAS ANALYSES («g/kg)

TOC 3000 J 300 J 11 J 3200 J 746 J 1400 J 8600 J 447 J

NOTES:

B « Blank contamination.
J • Estimated value.

File: SAS TOC.UK1



24-Oct-89 Page 2 of 4

SPECIAL ANALYTICAL SERVICES -

SOILS

SAMPLE LOCATION:
SAMPLE NUMBER:

DATE SAMPLED:
CRL NUMBER:

LABORATORY:

ON-FRTP11-01
4501E-58
04/19/89
89ZC02020
KEYSTONE

ON-TP13-01
4S01E-59
04/19/89
S9ZC02S21
KEYSTONE

ON-NU02D-24
4501E-01
03/15/89
89ZC01S01

KEYSTONE

ON-MU020-58
45016-02

03/1S/89
89ZC01S02
KEYSTONE

ON-HU020-75

4501E-03
03/15/89

89ZC01S03
KEYSTONE

ON-MU02D-108
4501E-04

03/15/89
89ZC01S04

KEYSTONE

ON-FRMU020-10B
4501E-05
03/15/89

89ZC01004
KEYSTONE

ON-G801-113-
4501E-06
03/15/89
89ZC01S05
KEYSTONE

SAS ANALYSES (Mo/kg)

TOC 4400 J 14700 J 112 156 189 147 167 394

NOTES:

B • Blank contamination.

J « E«tia>ttd vmtu*.

Fil«: SAS TOC.MCI



24-Oct-89 Page 3 of 4

SPECIAL ANALYTICAL SERVICES

SOILS

SAMPLE LOCATION:
SAMPLE NUMBER:
DATE SAMPLED:

CRL NUMBER:
LABORATORY:

117 ON-FBSB01
4501E-07
03/15/89
89ZC01R01

KEYSTONE

ON-HW01S-18-22
4501E-08
03/16/89
89ZC01S06
KEYSTONE

OM-MW01M-53-55
4501E-09
03/16/89
89ZC01S07

KEYSTONE

OM-MU01M-78-80

4501E-10
03/16/89

B9ZC01S08
KEYSTONE

ON-GB02M-14
4501E-11
03/20/89

892C01S09
KEYSTONE

ON-FRGB02M-14
4501E-12
03/20/89
89ZC01D09
KEYSTONE

ON-GB02M-55

4501E-13
03/20/89
89ZC01S10

KEYSTONE

SAS ANALYSES («8/kg)

TCC 13.1 9990 630 284 131 391 40 B

NOTES:
B • Blank contMinatfon.
J » E*ti«ated value.

File: SAS TOC.UK1



24-Oct-89 Page 4 of 4

SPECIAL ANALYTICM. SERVICES •

SOILS

SAMPLE LOCATION:

SAMPLE NUNKR:

DATE SAMPLED:

OU. HUME*:

LAMIATOtT:

ON-OM2M-75

4M1E-14

03/20/89

B9ZC01S11

KEYSTONE

OH-FBGB02

4S01E-17

03/20/89

89ZC01R02

KEYSTONE

ON-GB06M-20

4S01E-15

03/20/89

89ZC01S12

KEYSTONE

ON-GlOAN-80

4S01E-16

03/20/89

B9ZC01S13

KEYSTONE

SAS ANALYSES

TOC 19 • 13 79 1S6

NOTES:

• • llank contMiiiwtlan.
J • EttiMt«d valu*.

SAS TOC.UK1



Page 1 of 1

SPECIAL ANALYTICAL SERVICES

SOILS

SAMPLE LOCATION:

SAS SAMPLE NUMBER:

DATE SAMPLED:

CRL NUMBER:

LABORATORY:

SAS ANALYSES (X)

CHLORINE
SULH*

ON-TPB-01
4558E55

04/19/89

89ZC40S09

HAZEN

0.03
O.U

ON-TP03-01

4558E46

M/ 17/89
89ZC40S01

HAZEN

<0.01
0.03

ON-TP04-01

4558E47

04/17/89

89ZC40S02

HAZEN

0.10
0.03

ON-FBTP04-01

4558E54

04/19/89

89ZC40ROB

HAZEN

<0.01

0.02

ON-TP07-01

4S58E48

04/18/89

89ZC40S03

HAZEN

0.13
0.03

ON-TPOB-01

4558E49

04/18/89

89ZC40S04

HAZEN

0.07
0.02

ON-TP09-01

4558E50

04/18/89

89ZC40SOS

HAZEN

0.02

0.06

ON-TP10-01

4S58ES1

04/18/89

89ZC40S06

HAZEN

<0.01

0.03

OM-TP11-01

4558E52

04/19/89

89ZC40S07

HAZEN

0.02
0.04

ON-FRTP11-01

4SS8ES3

04/19/89

89ZC40007

HAZEN

<0.01
0.03

File: SU-CL TP.UK1



tP IOXICITV - SOILS

savle location.

SAS SaipK M»*«r :

nit sa«> ie<>

Oil Nu**r :

later i lory

IPOl-OI

499*131

04-17-14

IUUU17

IK

IP04-OI

4S91I14

04-17-14

•MCMSli

lie

IPFI04-OI

4»lf44

04- 11-14

ItZCOMM

IK

IH07-OI IPOl-OI

4MII17 4»ltll

04-11-1* 04-11-14

I42C02S24 142C01S10

lie lie

IP04-OI

49J1I14

04-11-14

•4ZC02S1I

lie

IPIO-OI

49>lt40

04-11-14

I4ZC02S12

IIC

rpii-oi

4991(41

04- 14-14

141C02S11

IIC

riipii-oi

4991142

04-14-1*

11ZC0201)

lie

IPI1-OI

415«M3

04- 14-14

1UC02S34

IIC

IMXC4NIC CHtXCAlI (•t/t«)

AISfNIC

IMIUI

OUMIU»

cxomiui
I IM>

•CICltY

StlfNIUI

siivii

» » 1
171.0

is.i i
17 J |

• -
• -

70 I

--

> 7 |

143 0

».4 j

11.4 1

** > 1

» 4 |

11.1 1

1 • 1 * » 1
4t» 0

4 I | 7 7 |

-.

tt.) |

..

4I| 1 • |

t 4 |

107 0

' 4 |

II 1 J

--

--

41 1

» 5 |

17 J 0

II 1 |

• » 1

--

4 1 1

-.

4 * 1

324 0

12 » 1

14 * 1

--

--

1 7 |

4 3 |

47 1 4.0 1 It 0 I

421 0 741.0 141.0

24 1 J

17 4 J

--

4 « | 4 1 1 4 0 1

12

I • Ittlmuo v*lu«

-- • « contract rcojulrcd

dclccllon Halt.



VOtAlll l MONK CCM>OtM>S

StOmlNI

Saaple Location.
Saevle MiaOci .
Out Saavled:

Oil Nualwi:

laboialocr

(•CANIC CCHFOLMIS (ug/kgl

ON-SOOl 01

EBP7B
04-12-11

•92C40S01

S-ODED

ON-SOOl-OI

iap79

Ok- 12-tt

(MC40S02
S-OBIO

UN-SU01-OI
twio

Ok- IJ-19

a«zc4osoi
S-ClBtD

ON-SD04-OI
tBPII

Ok- 12-H

I*2C40S04
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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-l presents a generic equation for calculating chemical intake:

I = (C x CR x EF x ED) + (BW x AT) (K-l)

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-l can be modified
to address this issue:

K-l



M
(I/AT) E (C, x CRt x EFi x EDj) + BW; (K-2)

where:

I = Chronic daily intake of the chemical (mg/kg body weight/day)
AT = Averaging time (days)
Q = Chemical concentration in ith time period (e.g., mg/1)

= Contact rate in ith time period (e.g., liters/day)
= Exposure frequency in ilh time period (days/year)

M = Number of time periods
ED = Exposure duration in ilh time period (years)

= Body weight in ith 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:

M
1/(AT+BW) z (Q x CRf x EFj x ED,) (K-3)

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-l can be simplified to:

I - (C x CR) + (BW) (K-4)

where:

I = Chemical intake (mg/kg body weight/day)
C = Chemical concentration (e.g., mg/1)
CR = Contact rate (e.g., liters/day)
BW m Body weight (kg)

K-2



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 = (CW x IR x EF x ED x CF) + (BW x AT) (K-5)

where:

I = Chemical intake (mg/kg body weight/day)
CW = Chemical concentration in water (yg/1)
IR = . Ingestion rate (liters/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
CF = Conversion factor (10~3 mg/yg)
BW - Body weight (kg)
AT = Averaging time (days)

Intake-Soil Ingestion

An equation for calculating chemical intake through ingestion of soil or sediment
is presented below:

I = (CS x IR x EF x DF x ED x CF) + (BW x AT) (K-6)

where:

I = Chemical intake (mg/kg body weight/day)
CS - Chemical concentration in soil (yg/kg)
IR » Ingestion rate (grams/day)
EF » Exposure frequency (daysfyear)
DF * Desorption factor (assume 100%)
ED = Exposure duration (years)
CF = Conversion factor (10^ mg/yg x 10'3 kg/g)
BW = Body weight (kg)
AT = Averaging time (days)

K-3



Intake-Dermal Contact, Water

An equation for calculating chemical intake through dermal absorption of
chemicals in water is presented below:

I = (CW x SA x PC x ET x EF x ED x CF) + (BW x AT) (K-7)

where:

I = Chemical intake (mg/kg body weight/day)
CW = Chemical concentration in water (iig/1)
SA = Surface area (cm2)
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° I/cm3 x 10'3 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:

o Chronic daily intake of the chemical
o 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-<SFxCDl) (K-8)

where:

Risk = Excess lifetime cancer risk as a unitless probability
exp = the exponential (171828)
SF = Slope factor or cancer potency factor (mg/kg/day)"1

GDI = Chronic daily intake averaged over a lifetime (mg/kg/day)

Where the risks are low (Risk < 10"3), 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 = SF x GDI (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 multiple 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
RiskT = E Riskj (K-10)

i = 1

where:

RiskT » Total cancer risk from route of exposure
Riskj = Cancer risk for the i* chemical

K-5



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 (RfO) for a similar time period. This ratio of exposure to
toxicity is called a hazard quotient and is described below:

HQ = E + RfD (K-ll)

where:

HQ = Noncancer hazard quotient
E = Exposure level (or intake in mg/kg/day)
RfD = Reference dose (mg/kg/day)

This comparison can be interpreted as follows:

HQ i 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).

HI = El/^fDl + Ej/RflV ... E/RfDi (K-14)

where:

HI a Hazard index
EJ = Daily intake of the i* chemical (mg/kg/day)
RfDj = Reference dose of the 1th 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 win 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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17-Oct-89 (Page 1 ol 2)

Table L-1
SOURCE/PLUME AREA MONITORING WELL

Rl SAMPLE DATA
ONALASKA SITE

NONCARCINOGENS

Chemical

Barium
Benzole acid
Chromium
Copper
1.1-Dichloroethane
1.1-Dtehloroethene
Elhylbenzene
Lead
Manganese
2-Methylphenol
4-Methylpheno)
Naphthalene
Nickel
Phenol
Toluene
1,1.1-Trichloroelhane
Vanadium
Xylenes
Zinc

CARCINOGENS

Chemical

Arsenic
Benzene
ODD
1 ,4 Dichlorobenzene
1,1-Dichloroethane
1.1-Dichloroethene
Tricolor oethene

Detection (a)
Limit

Values

200
50
10
25
5
5
5
5

15
10
10
10
40
10
5
5

50
5

20

Detection
Limit

Values

10
5

0.10
10
5
5
5

MW02S-01
Concentration

(ug/l)

352
25

24.8
8.3
2.5
2.5

5
7.6

1340
5
5
5

27.8
5

2.5
2.5
8.1
2.5

49.8

MW02S-01
Concentration

(ug/l)

9.5
5

0.05
2

2.5
2.5
2.5

MW02M-01
Concentration

(ug/1)

1390
25
5

12.5
2.5
2.5
2.5
8.1
972

5
5
5

7.4
5

2.5
2.5
25

2.5
58.4

MW02M-01
Concentration

(ug/l)

19.4
2.5

0.05
5

2.5
2.5
2.5

MW02D-01
Concentration

(ug/l)

152
25
5

8.1
2.5
2.5

2
2.5

1190
5
5
5

5.4
5

2.5
2.5
25
2.5
9.9

MW02D-01
Concentration

(ug/l)

2.4
2.5

0.05
5

2.5
2.5
2.5

MW03S-01
Concentration

(ug/»

593
23
5

12.5
190
15

210
2.5

3720
56
64
56

19.8
6

8300
240
3.4

2300
10.9

MW03S-01
Concentration

(ug/l)

19.4
13

0.05
5

190
15
11

MW03M-01
Concentration

(ug/l)

2760
25
5

12.5
2.5
2.5
2.5
2.5

1260
5
5
5

6.3
5

2.5
2.5
25

2.5
14.4

MW03M-01
Concentration

(ug/i)
68.4

2.5
0.05

5
2.5
2.5
2.5

MW04S-01
Concentration

(ug/l)

401
25
5

12.5
2.5
2.5
42
2.5

3320
5
5

23
20
5

530
2.5
25

2.5
15.1

MW04S-01
Concentration

(ug/l)

10.2
2.5

0.38
5

2.5
2.5
25

MW05S-01
Concentration

(ug/l)

347
71
5

12.5
570
2.5
160
2.5

6890
58

110
47
8.8

5
8300

2.5
25

1400
31.6

MW05S-01
Concentration

(ug/l)

8
7

0.05
5

570
2.5
25



17-OCI-89 (Page 2 of 2)

Table L-1
SOURCE/PLUME AREA MONITORING WELL

Rl SAMPLE DATA

ONALASKA SITE

NONCAHOHOGENS

Chemical
Barium
Benzole acid
Chromium
Copper
1.1-Dfchloroethane
I.l-Dtehtoroethene
Ethytoenzene
Lead
Manganese
2-Methytphenol
4-Methytphenol
Naphthalene
Nickel
Phenol
Toluene
1,1,1-Trichloroeihane
Vanadium
Xytenee
Zinc

CARCINOQENS

Chemical
Arsenic
Benzene
ODD
1 .4 Oichlorobenzene
1.1-Dichkxoethane
1.1-Dtehtoroethene
Trlchloroethene

MWOflM-01
Concentration

(uo/0
1370

25
5

12.5
36

2.5
2.5
2.5

4500
5
5
5

8.1
5

2.5
2.5
25
2.5
6.7

MW06M-01
Concentration

(ugfl)

1.1
2.5

0.05
5

36
2.5
2.5

MW08S-01
Concentration

(ugfl)
145
25

5
6.2
2.5
2.5
2.5
2.7

5690
5
5
5

19.9
5

2.5
2.5
25

2.5
20.2

MW08S-01
Concentration

(og/i)
5

2.5
0.05

5
2.5
2.5
2.5

MWOBM-01
Concentration

(ugfl)
600

25
5

12.5
2.5
2.5
2.5
2.5

3060
5
5
5

8.7
5

2.5
2.5
25
2.5

13.8

MWOBM-01
Concentration

(ugfl)

5
2.5

0.05
5

2.5
2.5
2.5

MW080-01
Concentration

(ug/l)

88.2
25
5

12.5
2.5

2
2.5
2.5

2530
5
5
5

5.1
5

2.5
2.5
25
2.5

9

MW06D-01
Concentration

(ug/l)

3.2
2.5

0.05
5

2.5
2.5
2.5

MW21S-01
Concentration

(ugfl)

201
25
5

12.5
490
2.5
2.5
2.5

3220
5
5
5

13.4
5

2.5
2.5
25
2.5

1010

MW21S-01
Concentration

(ugfl)

5
2.5

0.05
5

490
2.5
2.5

Average (a)
Concentration

699.93
28.67
6.65 •

11.26
108.83

3.50
36.38
3.41

3141.00
13.67
18.67
14.25
12.56
5.08 *

1429.38
22.29
21.79

310.42
104.15

Average

13.05
3.96
0.08 '
4.75

108.83
3.54 •
3.21

Highest
Detected

2760.00
71.00
24.80
12.50

570.00
15.00

210.00
8.10

6890.00
58.00

110.00
56.00
27.80
6.00

8300.00
240.00
25.00

2300.00
1010.00

Highest
Detected

68.40
13.00
0.38
5.00

570.00
15.00
11.00

(a) One-half CLP detection limit value used where compound was not detected (or determination
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.
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Table L-2
TEST PIT Rl SOIL SAMPLE DATA

ONALASKA SITE

Chemical

Acetone
Arsenic
Barium
bis(2-Ethylhexyl)phthalate
Cadmium
Chromium
Copper
ODD
DDE
DDT
Ethylbenzene
Isophorone
Lead
Manganese
Naphthalene
Nickel
Pyrene
Toluene
Trichloroethene
Vanadium
Xylenes
Zinc

Average
Concentration

ug/kg

Highest Detected
Concentration

ug/kg

39.87
4380
93010
462
2620
10360
37660
71.5
52.87
23.25
206.68

64
68000
323000
609.37
14170

43
299.25
2.68

15450
3140.3
157788

88
17600
184000
2300
3500
27600
217000

360
330
130
1600
340

274000
562000
3500
20600
170
1700

4
17700
24000
918000
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATERINGESTION EXPOSURE
ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
MDichlorobenzene
1.1-Dtohloroethane
1.1-Oichloroethene
Trlchloroethene

SUM OF RISKS

SUM of RISKS W/O As

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW02D-01
Liletime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

2.4 6.657E-05 1E-04

0.0006*00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

1E-04

OE+00

MW02M-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

19.4 5.543E-04

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Excess
Lifetime

Cancer Risk

1E-03
OE+00
OE+00
OE+00

OE+00

OE+00

OE+00

1E-03

OE+00

EXPOSURE ASSUMPTIONS
Exposure Setting Residential
Dally Water Intake (liters/day) 2
Body Weight (kilograms) 70
Number ol days/week exposed 7
Number of weeks/year exposed 52
Number of years exposed 70
Lifetime Average Water Intake 0.029
(liters/kg body v*./day)

(•) Source* ol Cane* Potency Factor*:
MIS - Integrated Risk Information Syttem. U.S. EPA 108*.

HEAST - Health Effect* AtMMrnent Summary Tablet—Quarterly Summary, US. EPA 10 80
U.S. EPA - U.S. EPA ie*8a.
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Table L-3

EXCESS LIFETIME CANCER RISK

GROUNDWATER INGESTION EXPOSURE

ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
1 .4 Dichlorobenzene
1.1-Dichloroethane
1.1-Oichloroethene
Trkchloroethene

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg)

1.75
0.029
0.24

0.024
0.091

0.6
0.011

Source (a)

U.S. EPA
IRIS
IRIS

HEAST
HEAST

IRIS
IRIS

MW02S-01

Concentration
ug/l

9.5
5

2

Lifetime Average
Chemical Intake

mg/kg/day

2.714E-04
1.429E-04
O.OOOE+00
5.714E-05
O.OOOE+00
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

5E-04
4E-06
OE+00
1E-06
OE+00
OEtOO
OE+00

MW03S-01

Concentration
ug/l

19.4
13

190
15
11

Lifetime Average
Chemical Intake

mg/kg/day

5.543E-04
3.714E-04
O.OOOE+00
O.OOOEtOO
5.429E-03
4.286E-04
3.143E-04

Excess
Lifetime

Cancer Risk

1E-03
1E-05
06+00
OE+00
5E-04
3E-04
3E-06

SUM OF RISKS

SUM of RISKS W/O As

SE-04

6E-06

2E-03

8E-04

EXPOSURE ASSUMPTIONS

Exposure Setting
Daily Water Intake (liters/day)
Body Weight (kilograms)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Lifetime Average Water Intake
(liters/kg body wt./day)

Residential
2

70
7

52
70

0.029

(•) Sources ol Cancer Potency Factors:
IRIS - Integrated Risk Information System, US EPA 1988

HEAST - Health Ellecls Assessment Summary Tablet—Quarterly Summary. US EPA 19
U.S EPA-U S EPA1988*
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Table L-3
EXCESS UFETIME CANCER RISK
GROUNOWATER INGESTION EXPOSURE
ONALASKA SITE

Chemical

Arsenic
Benzene
DOO
l.4D»chlorobenzene
1.1-Dlchloroethane
1.1-Dtehtoroethena
TricMorosthene

SUM OF RISKS

SUM of RISKS W/O As

U.aEPA
Cardnooen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW03M-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

68.4 1.954E-03

O.OOOEtOO

O.OOOEtOO

O.OOOEtOO

o.oooEtOo
O.OOOEtOO

O.OOOEtOO

Excess

Lifetime
Cancer Risk

3E-03
OEtOO
OEtOO
OEtOO
OEtOO
oEtoo
OEtOO

3E-03

OEtOO

MW04S-01

Concentration
ug/l

10.2

0.38

Lifetime Average
Chemical Intake

mg/kg/day

2.914E-04

O.OOOEtOO

1.086E-05

O.OOOEtOO

O.OOOEtOO

O.OOOEtOO

O.OOOEtOO

Excess

Lifetime
Cancer Risk

5E-04
OEtOO
3E-06
OEtOO
OEtOO
OEtOO
OEtOO

5E-04

3E-06

EXPOSURE ASSUMPTIONS
Exposure Setting Residential
OaUy Water Intake (liters/day) 2
Body Weight (kilograms) 70
Number of days/week exposed 7
Number of weeks/year exposed 52
Number ol years exposed 70
Lifetime Average Water Intake 0.029
(liters/kg body wt./day)

(•) 8oufc«t ol C*nc«r Potency Faclort:
IRIS - Integrated Htk IntormaUon Syitem. U.S. EPA 1988

HEAST - HMkh Eltecte AMMMMM Summmiy T»bl««—Quailwly Summaiy, US. EPA 19
U.S. EPA- U.S. EPA 19t8«.
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Table L-3

EXCESS LIFETIME CANCER RISK

GROUNDWATER INGESTION EXPOSURE

ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
MDichlorobenzene
1,1-Dlchloroethane
1.1-Dfchloroethene
Trlchtoroethene

SUM OF RISKS

SUM of RISKS W/O As

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(fcg-day/mg)

1.75
0.029
0.24

0.024
0.091

0.6
0.011

Source (a)

U.S. EPA
IRIS
IRIS

HEAST
HEAST

IRIS
IRIS

MW05S-01

Concentration
ug/l

8
7

570

Lifetime Average
Chemical Intake

mg/kg/day

2.286E-04
2.000E-04
O.OOOE+00
O.OOOE+00
1.629E-02
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

4E-04
6E-06
OE+00
OE+00
1E-03
OE+00
OE+00

2E-03

1E-03

MW06M-01

Concentration
ug/l

1.1

36

Lifetime Average
Chemical Intake

mg/kg/day

3.143E-05
O.OOOE+00
O.OOOE+00
O.OOOE+00
1.029E-03
O.OOOEtOO
O.OOOE+00

Excess
Lifetime

Cancer Risk

5E-05
OEtOO
OE«00
OE+00
9E-05
OE»00
OE+00

1E-04

9E-05

EXPOSURE ASSUMPTIONS

Exposure Setting
Dally Water Intake (liters/day)
Body Weight (kilograms)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Lifetime Average Water Intake
(liters/kg body wt./day)

Residential
2

70
7

52
70

0.029

(a) Source* ot Cancer Potency Faclms:
(HIS - Integrated Riik Information System. US EPA 1988.

HEAST - Health Eltecli AiMtunenl Summary Table*—Quarterly Summary. U.S. EPA 19
US EPA-US EPA 19888
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
MDtehlorabenzene
U-Dfcntoroethane
1.1-Olcnloro«hen*
Trlchloroelhene

SUM OF RISKS

SUM of RISKS W/O As

U.S. EPA
Carcinogen

Classification

A
A

62
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

V75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW07M-01
Lifetime Average Excess

Concentration Chemical Intake Liletlme
ug/l mg/kg/day Cancer Risk

3.3 9.429E-05 2E-04
O.OOOE+00 OE+00
o.oooE+oo OE+OO
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOEtOO OE+00
O.OOOE+00 OE+00

2E-04

OE+00

MW08D-01
Lllelime Average

Concentration Chemical Intake
ug/l mg/kg/day

3.2 9.143E-05

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Excess

Lifetime
Cancer Risk

2E-04
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

2E-04

OE+00

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Daily Water Intake (liters/day) 2
Body Weight (kilograms) 70
Number ol days/week exposed 7
Number ol weeks/year exposed 52
Number ol years exposed 70
Lifetime Average Water Intake 0.029
(liters/kg body wt./day)

(a) Soufca* ol CancM Patency Factor.
IRIS - Integrated Hi* Information System. U.S. EPA 10U.

HEAST - HMkh Elfecls AcMMnMni Summary Tabtoi—Quwwcly Summary. U.S. EPA 19
U.S. EPA - U.S. EPA IflMa
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Table L-3
EXCESS LIFETIME CANCER RISK
GROUNDWATER INGESTION EXPOSURE
ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic
Benzene
ODD
MDichlorobenzene
1.1-Dichloroethane
1.1-Dtehkxoethene
Trlchtoroethene

SUM OF RISKS

SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Selling
Daily Water Intake (liters/day)
Body Weight (kilograms)
Number ol days/week exposed
Number ol weeks/year exposed
Number of years exposed
Lifetime Average Water Intake
(liters/kg body wt./day)

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

Residential
2

70
7

52
70

0.029

MW09M-01
Lifetime Average Excess

Concentration Chemical Intake Lltetime
ug/l mg/kg/day Cancer Risk

5.3 1.514E-04 3E-04

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

3E-04

OE+00

MW11M-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

4.1 1.171E-04

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Excess
Lifetime

Cancer Risk

2E-04

OE+00

OE+00

OE+00

OE+00

OE+00

OE+00

2E-04

OE+00

(a) Sources ol Cancer Potency Factor*:
IRIS - Integrated Risk Information System. U S EPA 1988

HEAST - Health Effects Assessment Summary Tables—Quarterly Summary. US EPA IB
US EPA - US EPA 1088a
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Table L-3

EXCESS UFETIME CANCER RISK

GROUNDWATER INGESTION EXPOSURE

ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
MDichlorobenzene
1,1-DfcMoroethane
1.1-DteMoroethene
Trlchloroelhene

SUM OF RISKS

SUM of RISKS W/O As

U.S. EPA
Carcinogen

dasslftratlo*1

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW20S-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

3.5 O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
o.oooe*oo oe+oo
O.OOOE+OO oe+oo
O.OOOE+OO OE+OO

OE+00

OE+00

MW21S-01
Lifetime Average

Concentration Chemical Intake
uo/l mo/ko/dav

O.OOOE+00
O.OOOEtOO
O.OOOEtOO
o.oooe+oo

490 O.OOOEtOO
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

OE+00

OE+00

EXPOSURE ASSUMPTIONS

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 ot years exposed 70
Lifetime Average Water Intake 0.029
(Utera/kgbodywt./day)

(•) Same** o4 Canc«f Potency Factcxv.
IMS - Integrated Rlik bitornuuion SyMvin. U.S. EPA 19M.

HEAST - HMkh Eltocl* AMSSMIMM Summwy Tcbtat—Quarterly Summary. U.S. EPA 19
U.S. EPA - U.S. EPA tetta.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Chemical

Barium
Benzole acid
gamma BHC (lindane)
bi*(2-ethylhexyl)phlhalale

Cadmium
Chromium VI
Copper
1.1-Dtchloroelhana
1.1-Oichloroethene
ElhyU>enzen*>
Lead
Manganese
2-Melhylpheoal
4 Methytpheool
Naphthalene
Nickel
Phenol
Toluene
1.1.1-Trichloroalhane
Vanadium
Xytenet
Zinc

Hazard Index (Sum ol DURfO)

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Water Intake (liters/day)
Body Weight (kilograms)

Reference
Do*. (HO)
mg/kg/day

0.05
4

0.0003
002

00005
0.005
0037
0000
0.000

0.1
0.0014

0.22

0.5
0.5
04

0.02

004
03

000
0.007

2
02

Residential
Adult

2
70

Source (a)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

HEAST
IRIS
IRIS
IRIS

HEAST
HEAST

IRIS
IRIS

HEAST

(b)
IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW02S-01
Concentration

ug/l

352
—

—
—
—

248
83
—
—

5
7.0

1340

—

—
278

—
—

—

8.1
—

408

Daily Intake

(DO
mg/kg/day

00101
00000
00000
00000
00000
00007
00002
00000
0.0000
0.0001
0.0002
0.0383
0.0000
0.0000
0.0000
00008
0.0000
00000
00000
00002
00000
0.0014

Intake Exceed*
DI/RID Reference Dose?

0201 NO
0000 NO
0000 NO
0000 NO
0000 NO
0142 NO
0.000 NO
0.000 NO
0.000 NO
0001 NO

0.1 55 NO
0.174 NO
0.000 NO
0.000 NO
0.000 NO
0.040 NO
0000 NO
0.000 NO
0.000 NO
0033 NO
0000 NO
0.007 NO

0760

MW02M-01 Daily Intake

Concentration (Dl)
ug/l mg/kg/day

1300 00307
— 00000

0.0000
00000
00000

— 00000
— 00000

00000
0.0000

— 0.0000
8.1 0.0002
072 0.0278

— 0.0000
n Afifln— v.ww

— 0.0000
7.4 0.0002
— 00000
— 00000
— 0.0000
— 0.0000

00000
58.4 0.0017

DI/RID

0794
0000
0000
0000
0000
0000
0000
0000
0.000
0000
0 105

0 120
0.000
0.000
0.000
0011

0000
0000
0000
0000
0000
0008

1 105

Intake Exceed*
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(a) Source* ol RIDt:
IRIS - Integrated Rl*k Information System

U.S. EPA 1088.
HEAST - Health Effects Assessment Summary
Tables - Quarterly Summary. US EPA 1980.

(b) Nickel value bate on nickel-soluble sails
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TabtoL-4
COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (BID)

WATER MQESTON EXPOSURE

Ct::r̂  — '

Barium
BwuotoMtd
gamma BHC(Mndan«)

Cadmium
ChroMkMVI
Copper
M-OteMoroMhan*
1.1-OfcMoroatiMM
EttiyttMnnne
Lead
Uenganew
S^Uettivfarfund

1 Uattylnfienot
Naphthalene

NlelMl
Phenol
Toluene
1.1.1-TrtcMoroMhano
VanadlUM

Xytenee
Zme

Hazard Index (Sum of DI/RID)

EXPOSURE ASSUMPTIONS

Expoeur* Setting
ExpoMd Individual
Water Intake (mart/day)
Body Weight (kHograme)

(a) Source* o4 RC»:

ntlamiui

DOM (RB|
•gfcjMay Sourca (a)

O.OC IRIS
4 IRIS

0.0003 IRIS
A ra insV.WC Irllo

0.0006 HEAST
0.006 IRIS
0.037 HEAST
0.000 IRIS
0.000 IRIS

O.t IRIS
0.0014 HEAST

022 HEAST
0.6 IRIS
OS IRIS
0.4 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.00 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

RMidanttal
Adutt

2
70

MW02D-01 DaHylnUka

Concantoalion (CM)
ugM mgftgMay

162 0.0043
— 0.0000
— 0.0000

00000
— 0.0000
— 0.0000
•.1 0.0002
— 0.0000
— 0.0000
2 0.0001

— 0.0000
1100 0.0340

— 0.0000
— 0.0000
— 0.0000

6.4 0.0002
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

0.0 0.0003

OVRD

0.0(7

0.000
0.000
0.000
0.000
0.000
oooe
0.000
0.000
0.001
0.000
0.166
0.000
0.000
0.000
000«

0.000
0.000
0.000
0.000
0.000
0.001

0.267

MakaExc«ad(
n«toranca Poaa?

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW03S-01
Comwnlratkm

ug*
603
23

—

—
—

—
100

16
210

—
3720

60
04

6«
10.0

6
•300
240
3.4

2300
10.0

DaMy Intake

(DO
mg/kgAday

0.0160
0.0007
0.0000

0.0000
0.0000
0.0000
0.0064
0.0004
0.0000
0.0000
0.1003
0.0010
0.0010
0.0016
0.0000
0.0002
0.2371
0.0060
0.0001
0.0657
0.0003

Dime
0.330
0.000
0.000
0.000
0.000
0000
0.000
0.003
0.040
0.060
0.000
0.4*3
0.003
0.004
0.004
0.020
0.004
0.700
0.070
0.014
0.033
0.002

2.401

Intafca Exoawte

nalatamiaDoaaT

NO
NO
NO
NOtw

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO

IRIS - Integral** Mek Information Syetem.
U.S. EPA 10M.

HEAST - Health ENaoU Auatam•nlSummarv
Tabtoa - Quarterly Summary. U.S. EPA 1000.

(b) Nickel value baaa on rOck«l-«olu6U MM*.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESHON EXPOSURE

Chemical

Barium
Benzoic acid
gamma BHC (lindane)
bie(2-ethylhexyl>phthalal«
Cadmium
Chromium VI
Copper
1.1-Dichloroethane
1.1-OicWoroethene
Ethylbenzene
Lead
Manganese
2-«4e«hylphenol

Naphthalene
Nickal
Phenol
Toluene
1.1.1-Trichloroelhane
Vanadium
Xylenes

Zinc

Hazard Index (Sum ol Di/RID)

EXPOSURE ASSUMPTIONS

Exposure Selling
Exposed Individual
Water Intake (liters/day)
Body Weight (kilograms)

Reference
Doee(RO)
mg/kg/day Source (a)

005 IRIS
4 IRIS

0.0003 IRIS
002 IRIS

00005 HEAST
0005 IRIS
0037 HEAST
0009 IRIS
0.009 IRIS

0.1 IRIS
0.0014 HEAST

0.22 HEAST
0.5 IRIS
0 5 IRIS
04 HEAST

0.02 (b)
004 IRIS
03 IRIS

0.09 IRIS
0007 HEAST

2 IRIS
02 HEAST

Residential
Adult

2
70

MW03M-01 Daily Intake
Concentration (Ol)

ug/l mg/kg/day

2760 0.0789
0.0000

— 00000
00000
00000
0.0000

— 0.0000
0.0000
00000
00000
00000

1200 0.0300
— 0.0000

0 0000
— 0.0000
83 0.0002
— 00000

00000
00000
0.0000
00000

14.4 00004

Intake Exceeds
DI/RtD Reference Dose?

1577 YES
0000 NO
0000 NO
0000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.164 NO
0.000 NO
0 000 NO
0.000 NO
0.009 NO
0000 NO
0000 NO
0000 NO
0000 NO
0000 NO
0.002 NO

1 752

MW04S-01 Daily Intake
Concentration (Dl)

ug/l mg/kg/day

401 00115
00000
00000
00000
00000
00000
00000
00000
0.0000

42 00012
0.0000

3320 0.0849
0.0000
0 0000

23 0.0007
0.0000
0.0000

530 0.0151
0.0000
0.0000
0.0000

15.1 0.0004

DI/RID

0229
0000
0000
0000
0000
0000
0.000
0000
0.000
0012
0.000
0.431
0.000
0 000
0.002
0.000
0.000
0050
0.000
0000
0000
0002

0727

Intake Exceeds
Reference Does?

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

(a) Sources of RID*.
IRIS - Integrated Risk Information System.

US EPA 1988.
HEAST - Health Effects Assessment Summary
Tables - Quarterly Summary. U.S. EPA 1989

(b) Nickel value base on nickel-soluble salts



17-Oct-M (Page 4 ol It)

Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

WATER INQESTION EXPOSURE

fluarinal

Barium
Baruoioadd
OMMMBHC(lindana)
Map-atnymaxyQpMtalala
Cadmium
ChromtumVI
Coppar

Etnytbaniana
Laad
Manpaima
2-Uattiylphanal
« Uiatiylphanol
NapMhatona
Ntakal
Phanol
TokMna
1.1.1-Triohloroaltiana
Vanadium
Xytanaa
Zbw

Hazard Index (Sum of DVFWD)

EXPOSURE ASSUMPTIONS

Expoaura Satting
Expoaad Individual
Walar Inlaka (Watt/day)
Body MMght (kilogram*)

flalaranfn
Ooaa(MD)
mgfcgMay

0.06
4

0.0003

0.02

0.0006

0.006

0.037
A AAOU.UUV
A AAOU.UUV

0.1

0.0014

0.22

0.6

0.6

0.4

0.02

0.04

0.3

0.09

0.007

2

0.2

RaatdanUal

AduM

2
70

Souroa (a)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

HEAST
ICUfiiruo
ICUfiini9
IRIS

HEAST
HEAST

IRIS
IRIS

HEAST
(b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW05S-01
Concantrauon

>**
347
71
—
—
—
—

K7AOf U

140

—

4690

66

110

47

8.6

—
6300

—

—
1400

31.6

Daily Inlaka
(DQ

mgftgMay

0.0099
0.0020
0.0000
0.0000

0.0000

0.0000

0.0000
A A ML?U.UHM

A AAAAU.UWU

0.0044
0.0000
0.1969
0.0017
0.0031
0.0013
0.0003
0.0000
0.2371
0.0000
0.0000
0.0400
0.0009

Inlaka Excaad*
OUfVD Rataranca Doaa?

0.198 NO
0.001 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
i aia VPR1 .• Ill 1 CO

0.046 NO

0.000 NO

0.696 NO

0.003 NO

0.004 NO

0.003 NO

0.013 NO

0.000 NO

0.790 NO

0.000 NO

0.000 NO

0.020 NO

0.006 NO

3.789

MW06M-01 Daily muka
ConcaMratton (DO

uo*. mgrkgMay

1370 0.0391

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

M A AA1AW.IMf 1W

A AAAA~~ V.IMUMI

— 0.0000

— 0.0000

4600 0.1266

— 0.0000

— 0.0000

— 0.0000

. 6.1 0.0002

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

6.7 0.0002

DVRD

0.783

0.000

0.000

0.000

0.000

0.000

0.000
A | «.«
If. 1 !•*

A AAAu.uvw

0.000

0.000

0.664

0.000

0.000

0.000

0.012

0.000

0.000

0.000

0.000

0.000

0.001

1.494

Inlaka Exoaada
RatoranoaDoaa?

NO

NO

NO

NO

NO

NO

NO
MOÎ \J

MOmj

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

(a) SourcaaolRDa:
IRIS - Magralad Rlak Information Sydam.

U.S. EPA 1966.
HEAST - Haatth Eflaclt AMaMmant Summary

TaMaa - Quartarly Summary. U.S. EPA 1989.

(b) Nlckal valua bata on nlckal-aolubla *alu.



17-Oct-BO (Pagu 5 oil I)

Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Chemical

Barium
Benzole acid
gamma BHC (lindane)
blat2-«lhvlhexyl)phtnalaie
Cadmium
Chromium VI
Copper
1.1-Otehloroelhane
1.1-Otchloroethene
Elhytbenzene
Lead

Manganeae
2-Uethylphenol
J if AfhulrhtiaWkrJ

Naphthalene
Nickel
Phenol
Toluene
1.1,1-TricMoroelhane
Vanadium
Xylenet
Zinc

Hazard Index (Sum ol DI/RID)

EXPOSURE ASSUMPTIONS

Expoeure Setting
Expoted Individual
Water Intake (liters/day)
Body Weight (kilogram*)

Reference

Doee(M»
mg/kgMay Source (a)

0.06 IRIS
4 IRIS

00003 IRIS
002 IRIS

00005 HEAST
0005 IRIS
0037 HEAST
OOOO IRIS
OOOO IRIS

O.t IRIS
0.0014 HEAST

022 HEAST
0.6 IRIS
n c IRIfi

04 HEAST
002 (b)
004 IRIS
03 IRIS

000 IRIS
0007 HEAST

2 IRIS
0.2 HEAST

Residential
Adult

2
70

MW07M-01 Daily Intake
Concentration (Dl)

ug/l mg/kg/day

235 00067
00000
00000
00000
00000
00000
00000
0.0000
00000
0.0000
00000

718 0.0205
0.0000
0 OOOO

— 0.0000
00000
0.0000
0.0000
0.0000
00000
0.0000

144 00004

DI/RID

0 134
OOOO
0.000
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
0.000
0.003
0.000
0 000
OOOO
0.000
OOOO
OOOO
OOOO
OOOO
OOOO
0.002

0230

MW08S-01
Intake Exceeda Concentration

Reference Doee? | ug/l

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO .
NO
NO
NO
IJD
NO
NO
NO
NO
NO
NO
NO
NO

145
—

—
—
—
—
62

—
—

—
2V

5600
—

—
100

—
—
—
—
—

202

Daily Intake
(Dl)

mg/kg/day

00041
00000
00000
00000
00000
00000
00002
00000
00000
00000
0.0001
0.1626
0.0000
n nonn

0.0000
0.0006
0.0000
00000
0.0000
00000
00000
0.0006

DI/RID Fta

0083
OOOO
OOOO
0.000
OOOO
OOOO
0005
OOOO

OOOO

OOOO

0055
0.730
0.000
0 000
0.000
0.028
0.000
OOOO
OOOO
0.000
OOOO
0.003

0013

ferenceDoae?

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(a) Sources ol RIDt:
IRIS - Integrated Rltk Information System.

U.S. EPA 1088.
HEAST - Health Effect* A«wument Summary
Table* - Quarterly Summary US EPA 1089

(b) Nickel value ba*e on nickel-ioluble tails



i7-oci-80 (Page 6 oil I)

Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

WATER INGESTION EXPOSURE

Chamlcal

Barium
naWTfair mriti

gamma BHCdindana)
bis(2-amylhaxyl)pfiirialaia
Cadmium
Chromium VI
Coppar
1.1-Okshloroalhana
1.1-OicMoroathana
Elhylbanzana
Lead
Uangamaa
2-Mathylphanol
4-Mathylphanol
Naphlhalana
Nickal
Phanol
Toluana
t.M-TricMoroalhane
Vanadium
Xytonaa
Zinc

Hazard Index (Sum oi Dt/RID)

EXPOSURE ASSUMPTIONS

Expoaura Salting
Expoaad Individual
Walar Inlaka (Mara/day)
Body Waighl (kilograms)

Halaranoa
Doaa(MD)
«t*gMay Sourca (a)

0.05 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

0.0005 HEAST
0.006 IRIS
0.037 HEAST
0.000 IRIS
0.000 IRIS

01 IRIS
0.0014 HEAST

022 HEAST
05 IRIS
05 IRIS
04 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.00 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

Residential
Adull

2
70

MW08M-01 Daily Inlaka
Concentration (01)

ugfl mg/kgMay

000 0.0171
0 0000

— 00000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

3000 0.0874

— 0.0000

— 0.0000

— 0.0000

8.7 0.0002

— 0.0000

— 0.0000

— 0.0000

0.0000

— 00000

13.8 0.0004

Inlaka Exceeds
DI/FUD Ralaranca Ooaa?

0.343 NO
o ooo NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.307 NO
0000 NO
0.000 NO
0000 NO
0.012 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.002 NO

0.755

MW08D-01 Daily Inlaka
Concentration (Dl)

ugA mg/kgMay

882 00025
— — O OOAQ

— 00000

— 0.0000

0.0000

— 0.0000

0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

2530 0.0723

— 0.0000

— 0.0000

— 0.0000

5.1 0.0001

— 0.0000

— 0.0000

— 0.0000

— 0.0000

0.0000

0 0.0003

Dime
0050
Q uuu

0000
0.000
0000
0000
0000
0000
0.000
0.000
0.000
0.320
0000
0.000
0.000
0007
0.000
0000
0000
0.000
0.000
0.001

0.388

Inlaka Exceeds

NO
M£l

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(I) Sourcaa oi RIDa:
IRIS - Inlagralad Riak Intormalion Syslam.

U.S. EPA 1088.
HEAST - Haahh EliacU Asaatamant Summary
Tab)** - Quarterly Summary. U.S. EPA 1089.

(b) Nickel value baaa on nickal-aolubla »alu.
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESHON EXPOSURE

Chamical

Barium
Banzotc acid
gamma BHC (llndane)
Ma(2-atttylh«xyl)phlhalai.a
Cadmium
Chromium VI
Coppar
1.1-Otchloroethane
1.1-CNcMaroalhana
ElhyttMnzan*
LMd
Manganaaa
2-Mattiylfihanol

Naphlhalana
Ntekal
Phanol
Toluana
1.1 ,1-TrichloroBlhana
Vanadium
Xytonaa
Zinc

Hazard Index (Sum ol Dt/RID)

EXPOSURE ASSUMPTIONS

Expo*ur« Setting
Expoaad Individual
Water Intake (HIM (/day)

Body Weight (kilogram*)

Ratoranca
Doaa(RD)

mgAgMay Source (a)

0.05 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

0.0005 HEAST
0005 IRIS
0037 HEAST
0.000 IRIS
0.009 IRIS

0.1 IRIS
00014 HEAST

022 HEAST
0.5 IRIS
A ft IRISU.D Ifll9

0.4 HEAST
0.02 (b)
0.04 IRIS
0.3 IRIS

009 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

Residential
Adult

2
70

MW09M-01 Daily Intake
Concentration (01)

ugfl mg/kgMay

122 0.0035
— 00000
— 00000
— 00000
— 00000
— 00000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

991 0.0283
— 0.0000

A fWWVl~~ w.uw/v
— 0.0000
— 0.0000
— 0.0000

0.0000
00000
00000

— 00000
81 00002

Inlaka Exc«ed*
OI/RID Rateranc* DOM?

0070 NO
0.000 NO
0000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.129 NO
0.000 NO
n AAA kinv.ww nv
0.000 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.001 NO

0.199

MW10M-01 Daily Inlmka
ConcanliaUon (Dl)

ug» mg/kg/day

141 00040
— 0.0000

0.0000
— 0.0000

00000
— 0.0000

0.0000
— 0.0000
— 0.0000

00000
— 0.0000

2780 0.0794
— 0.0000

(\ nfiAA~™ U.̂ ^HAJ

— 0.0000
9.2 0.0003
— 0.0000
— 00000
— 00000
— 0.0000
— 00000

10.1 0.0003

DI/RID

0081
0000
0000
0.000
0.000
0000
0.000
0000
0.000
0.000
0000
0.361
0.000
A AAOU.MM

0.000
0.013
0.000
0.000
0000
0.000
0.000
0001

0450

InUka ExoMd*
Ratxanca Doaa?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
urinvj
NO
NO
NO
NO

NO
NO

NO
NO

(a) Sourca* ol HIO»:
IRIS - Integrated Rltk Information System

U.S. EPA 1988.
HEAST - HaaNh EHactt AtMttmanl Summary
TabUt - Quarterly Summary. U.S EPA 1989.

(b) Nickel value bate on nickel-soluble salt*.
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Tablet L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Ctijjijlral

Barium
Bafuateacid
gamma BHCdlndan*)
Mat2-«Niylri«xyt)f>hlhalal*
Cadmium
Chromium VI
Coppar
M-OtoMoroMhaiM
1 , 1 -OfcMOroathan*

EUtylbanMn*
Uod
Mangan***
2-Mattiylph*nol
4-Mattiylprtanol
Naphtrtaton*
Nick*!
Ptwnal
TohMM
1.1.1-TricMQNMthan*
Vanadium
XylMWfl
Boo

Hazard Index (Sum ot CM/RID)

EXPOSURE ASSUMPTIONS

Expocur* Sttling
EapoMil Individual
Walar Inlak* (lilait/day)
Body WaiglM (kllogramt)

R**M*nO»

DoaalMDi•M^W fV^Vf

ajflftflMay Some* (a)

0.06 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

O.OOOS HEAST
0.006 IRIS
0.037 HEAST
0.009 IRIS
0.009 IRIS

0.1 IRIS
0.0014 HEAST

0.22 HEAST
0.6 IRIS
0.6 IRIS
0.4 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.09 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

R*tid*nlial
Adult

2
70

MW11M-01 Daily Inlak*
Conoanlralioii (Dl)

ugfl ring/kg/day

143 0.0041
— 00000
— 00000

— 0.0000

— 00000

0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

1040 00297

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

0.0000

14.2 0.0004

1

Intakt Excwdli
DI/RID RaJaranc* DOM?

0082 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.135 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.1900 NO

0.000 NO

0.000 NO

0.000 NO

0.000 NO

0.002 NO

0.219

MW12S-01 Daily Inuk.
Concentration (Dl)

uo* moAa/day

114.9 0.0004

— 0.0000

— 00000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

— 0.0000

7.6 0.0002

— 0.0000

— 0.0000

0.0000

— 0.0000

— 0.0000

— 00000

— 0.0000

— 0.0000

— 0,0000

9.6 0.0003

Dime
0.009

0000

0000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

0011

Inlak* ExcMd*
fill! ttUM'M t^tmmf

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

(a) SourcM ot RIDr
IRIS - lntogral*d Ri*k Inlormalion System

U.S. EPA 19M.
HEAST - H*alth Eltectt A«**Mm*nt Summary
Tablni - Quarterly Summary U.S. EPA 19B9

(b) Nick*l valu* bat* on nick*l-«olubl* Mil*.



17-Oct-89 (Pagedol II)

Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INGESTION EXPOSURE

Chemical

Barium

Benzole acid
gamma BHC (lindane)
bi*(2-elhylhexyl)phlhaiale
Cadmium
Chromium VI
Copper
I.l-Dlchkxoethane
1.1-OtChkxoelhene

Ettiylbenzene
Lead
Manganeae
2-Methyiphenot
4-Melhylphenol
Naphthalene
Nickel
Phenol
Toluene
1.1.1-Trlchkwoelhane
Vanadium
XytonM
Zinc

Hazard Index (Sum oi DI/RID)

RMMMKM
Doe*(RC>)

•toAeMay

0.05
4

0.0003
002

00005
0005
0.037
0009
0.009

0.1

0.0014
0.22
05

OS

0.4

0.02
0.04
0.3

o.oa
0.007

2

02

Source (a)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

HEAST
IRIS
IRIS
IRIS

HEAST
HEAST

IRIS
IRIS

HEAST

(t>)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW13S-01
ConcMMralkm

"0/1

113

—

—

—

—

—

—

—

—

—

—

19.1
—

—

—

—

—

—

—

—

—

58

Daily Intake

(01)
moAg/day

0.0003
00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0000
0.0000
0.0000
00000
0.0000
00000
0.0000
00000
0.0002

DI/RID

0006
0000
0000
0.000
0000
0000
0.000
0.000
0.000
0000
0.000
0.002.
0.000
0.000
0.000
0.000
0.000
0000
0000
0.000
0.000
0.001

0.010

Intake Exceed*
Helerence DOM?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW14S-01
Concentration

ug/l

134

—

--

—

—

—

—

—
—

—

—

952

—

—

—

—

—
—

—

—

—

5.8

DaMy Intake

(DO
mgVkg/day

00038
0.0000
00000
00000
00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0272
0.0000
0.0000
0.0000
0.0000
00000
0.0000
00000
00000
00000
00002

Dl/RJD

0077
0000
0.000
0000
0000
0000
0.000
0.000
0.000
0.000
0.000
0.124
0.000
0.000
0.000
0000
0000
0000
0000
0000
0000
0001

0201

Intake Exceed*
Reference Doe* 7

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Expoeed Individual Adull
Water Intake (liters/day) 2
Body Weight (kilogram*) 70

(a) Source* ot RID*:
IRIS - Integrated Riik Information System

US. EPA 1988.
HEAST - Health EHecl* As*e*smenl Summary
Table* - Quarterly Summary U S EPA 1989

(b) Nickel value bate on nickel-soluble salli
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Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
WATER INQESTION EXPOSURE

Chemical

Barium
Benzole add
gamma BHC Qindane)
bM2̂ ythexyl)phUMuala
Cadmium
Chromium VI
Copper
1.1-OtcMoroethane
1.1-DteMoroethene
Ettiytbenzene

Lead
Manganese
2-Methytphenol
1 Msthylphenol
Naphthalene

Nickel
Phenol
Toluene
1.1.1-Tftchloroethane
Vanadium
Xytanes
Zno

Hazard Index (Sum of Dt/RfD)

EXPOSURE ASSUMPTIONS

Exposure Selling
Expoeed Individual
Walar Intake (Wart/day)
Body Waighl (kilograms)

Reference)
Doaa(MD)
•OftgMay Sourca (a)

0.05 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

0.0005 HEAST
0006 IRIS
0.037 HEAST
0009 IRIS
O.OM IRIS

0.1 IRIS
0.0014 HEAST

0.22 HEAST
0.5 IRIS
O.S IRIS
0.4 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.09 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

Residential
Adult

2
70

MW20S-01 Daily InUka
Concentration (Ol)

uoyi mg/kg/day

1280 0.03M
— 0.0000
— 0.0000
— 00000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

2 0.0001
7710 0.2203

— 0.0000
— 0.0000
— 0.0000
5.6 0.0002

— 0.0000
— 0.0000
— 0.0000
— 00000

491 0.0140

Intake Excaadt
OUfVD Reference Does?

0.731 NO
0.000 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.041 NO
1.001 YES
0.000 NO
0.000 NO
0.000 NO
O.OM NO

0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.007 NO

1.7*9

.

MW20O-01 Daily Intake

Concentration <DQ
ugA mg/kgMay

24.8 0.0007
— 0.0000
— 0.0000
— 0.0000

0 0000

— 0 0000
— 0.0000
— — 0 0000
— 0.0000
— 0.0000
— 0.0000

100 0.0029
— 0.0000

o nAAA~™ V.IMHW

— 0.0000
— 0.0000

0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

Dime
0.014
0000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.013
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.027

Intake Exceeda
Ralaranca Onaa?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

(a) Source* ol RIDt:
IRIS - Integrated Rlak Information System.

U.S. EPA 1988.
HEAST - Health Effects AaMiemenl Summary
Tablet - Quarterly Summary. U.S. EPA 1989.

(b) Nickel value base on nlckel-aoluble Hit*.



17-OCI-89 (Paga 11 ol 11)

Table L-4
COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

WATER INGESTION EXPOSURE

Chemical

Barium

Benzoic acid

gamma BHC (lindane)

blt(2-elhyllMxyl)pnlf)alate

Cadmium

Chromium VI

Copper

1.1-Dlchloroe4hane

1.1-Dtehloroe4lMne
Ethylbenzene

Lead
Manganese

S-MMhylphwial
4-Melhytphenol

Naphthalene
Nickel

Phenol

Toluene

1.1.1-Ttlchlofoethane
Vanadium

Zinc

Hazard Index (Sum ol CM/HID)

DoM(MD)

moW*,

0.06

4

0.0003

0.02

00005

0006

0.037

O.OM

000ft

0.1

0.0014

0.22

O.S

OS

0.4

0.02

004

03

o.oa
0.007

2

02

Source (a)

IRIS

IRIS

IRIS

IRIS

HEAST

IRIS

HEAST

IRIS

IRIS

IRIS

HEAST

HEAST

IRIS

IRIS

HEAST

(b)
IRIS

IRIS

IRIS

HEAST

IRIS

HEAST

MW21S-01

Concentration

ug/l

201

490

3220

13.4

Daily Intake

(Dl)
ing/kg/day

00057

00000

00000

0.0000

00000

00000

00000

00140

00000

0.0000

00000

0.0920

0.0000

0.0000

0.0000

0.0004

00000

00000

0.0000

0.0000

0.0000

DI/RD

0 115

0.000

0000

0.000

0000

0.000

0.000

1.556

0.000

0.000

0.000

0418

0.000

0.000

0.000

0.019

0.000

0000

0000

0000

0.000

2.108

Intake Exceed*

Helxence Doee?

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

EXPOSURE ASSUMPTIONS

Exposure Selling Residential

ExpoMd Individual Adult

Water Intake (litert/day) 2

Body Weight (kilograms) 70

(a) Sources ol RIDr.

IRIS - Integrated Risk Information System.

U.S. EPA 198*.
HEAST - Health Effect* Assessment Summary

Tables - Quarterly Summary US EPA 1989

(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

Chemical

Arsenic
Benzene
DOO
1.4 Dichkxobenzene
1.1-Dtchloroethane
1.1-Ofchloroethene
Trlchloroethene

SUM OF RISKS

SUM of RISKS W/O As

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW02D-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

2.4 5.786E-08 1E-07
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00

1E-07

OE+00

MW02M-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

19.4 4.677E-07
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

8E-07
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

8E-07

OE+00

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 ol days/week exposed 7
Number ol weeks/year exposed 52
Number ol years exposed 75
Years In lifetime 75
Lifetime Average Water Intake 0.00002
(liters/kg body wt./day)

(•) SOUICM ot C«nc*r Potency Facloir
IRIS- bu*gi«l«d Rirt Inkwmalion System. US EPA 1MB.

HEAST - H«ahh Effect* AiMtwwnt Summaiy Tablci. U.S. EPA 1089
U.S. EPA -U.S. EPA 10U*
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Table L-5

EXCESS LIFETIME CANCER RISK

GROUNDWATER DERMAL ABSORPTION EXPOSURE

ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic
Benzene
ODD
1.4Oichlorobenzene
1.1-Dichloroethane
1.1-Dtehloroethene
Trichkwoethene

SUM OF RISKS
SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Setting

A
A

B2
B2
C
C

B2

Water Absorption Rate (mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water (hr)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Years in lifetime
Lifetime Average Water Intake
(liters/kg body wt./day)

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS

0.24 IRIS
0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

Residential
0.5
70

18000
0.75
0.25

7
52
75
75

0.00002

MW02S-01
Lifetime Average Excess

Concentration Chemical intake Liletime
ug/l mg/kg/day Cancer Risk

9.5 2.290E-07 4E-07
5 1.205E-07 3E-09

O.OOOE+00 OE+00
2 4.821E-08 1E-09

O.OOOE+00 OE+00
O.OOOE*00 OE+00
O.OOOEtOO OE»00

4E-07

5E-09

MW03S-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

19.4 4.677E-07
13 3.134E-07

O.OOOEtOO
O.OOOEtOO

190 4.580E-06
15 3.616E-07
11 2.652E-07

Excess
Lifetime

Cancer Risk

8E-07
9E-09
OE*00
OE+00
4E-07
2E-07
3E-09

1E-06

6E-07

(a) Sources ol Cancer Potency Faclof«:
IRIS - lnl»gralad Riik Inlotmalion SyMem. US EPA 1088

HEAST - Health Eltoclt A*wttm«nl Summaiy Tablai. US EPA 1989
U.S. EPA-US. EPA1088a.
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Table L-5

EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic A
Benzene A
ODD B2
1 .4 Otehtorobenzene B2
1.1-Dichlofoethane C
1.1-Dfchloroethene C
Trlchloroethene B2

SUM OF RISKS

SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Setting
Water Absorption Rale (mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water (hr)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Years In lifetime
Lifetime Average Water Intake
(liters/kg body wt./day)

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS
0.24 IRIS

0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

Residential
0.5
70

16000
0.75
0.25

7
52
75
75

0.00002

MW03M-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

68.4 1.649E-06 3E-06
O.OOOE+OO OE+OO
O.OOOE+00 OE+OO

O.OOOE+00 OE+OO

O.OOOE+00 OE+OO

O.OOOE+00 OE+OO

O.OOOE+00 OE+OO

3E-06

OE+OO

MW04S-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

10.2 2.459E-07
O.OOOE+00

0.38 9.161E-09
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

4E-07
OE+OO
2E-09
OE+OO
OE+OO
OE+OO
OE+OO

4E-07

2E-09

(a) Sources ol Cancai Potency Factor*:
IRIS - Integrated Riak Information Syatem. U.S. EPA 1988

HEAST - HMHh Eltocli A«MMimnl Summary Tabtot. U.S. EPA 1080
U.S. EPA - U.S. EPA 19Ma.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE

ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic A
Benzene A
ODD B2

MDichlorobenzene B2
1.1-Dtehloroethane C
1.1-Dichloroelhene C
Trtchtoroethen* B2

SUM OF RISKS

SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Setting
Water Absorption Rate (mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water (hr)
Number of days/week exposed
Number ot weeks/year exposed
Number of years exposed
Years in lifetime
Lifetime Average Water Intake
(liters/kg body wt./day)

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS

0.24 IRIS
0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

Residential
0.5
70

18000
0.75
0.25

7
52
75
75

0.00002

MW05S-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

8 1.929E-07 3E-07
7 1.687E-07 5E-09

O.OOOE+00 OE+00
O.OOOE+00 OE+00

570 1.374E-05 1E-06
O.OOOE+00 OE+00
O.OOOE+00 OE+00

2E-06

1E-06

MW06M-01
Liletime Average

Concentration Chemical Intake
ug/l mg/kg/day

1.1 2.652E-08
O.OOOE+00
O.OOOE+00
O.OOOE+00

36 8.679E-07
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

5E-08
OE+00
OE+00
OE+00
8E-08
OE+00
OE+00

1E-07

8E-08

(•) Sources o( Cancel Potency Factors:
IRIS - Integrated Risk Information System. U S EPA 1088

HEAST - Health Effects Assessment Summary Tables. US EPA 1989
US EPA - US EPA 1M8«
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic A
Benzene A
ODD B2
MDtahkxobenzene B2
1.1-Dicntoroethane C
1.1-CHcMoroethene C
Trichtoroethene B2

SUM OF RISKS

SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Setting
Water Absorption Rate (mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water (hr)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Years In lifetime
Lifetime Average Water Intake
(Illers/kg body wt./day)

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS

0.24 IRIS
0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

Residential
0.5
70

18000
0.75
0.25

7
52
75
75

0.00002

MW07M-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

3.3 7.955E-08 1E-07
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00

1E-07

OE+00

MW08D-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

3.2 7.714E-08

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Excess

Lifetime
Cancer Risk

1E-07
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

1E-07

OE+00

(•) Some** o4 Cmcar Potency F«cloi •:
IRIS - btUgiMrt Hi«k IntoriMlion Sytum. U.S. EPA 10BS.

HEAST - HMkh Eltocu AM«Mm«nl Summwy T«bto«. U.S. EPA 1089
U.S. EPA-U.S. EPA IMS*.
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Table L-5
EXCESS LIFETIME CANCER RISK
GROUNDWATER DERMAL ABSORPTION EXPOSURE
ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
MDichlorobenzene
I.l-Dtehtoroeihane
l.l-Dtehloroethene
Trtchloroethene

SUM OF RISKS

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg)

1.75
0.029

0.24
0.024

0.091
0.6

0.011

Source (a)

U.S. EPA
IRIS

IRIS

HEAST

HEAST

IRIS

IRIS

MW09M-01

Concentration
ug/l

5.3

Liletime Average Excess
Chemical Intake Lifetime

mg/kg/day Cancer Risk

1.278E-07 2E-07

O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00
O.OOOE+00 OE+00

O.OOOE+00 OE+00

O.OOOE+00 OE+00

2E-07

MW11M-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

4.1 9.884E-08

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

Excess
Lifetime

Cancer Risk

2E-07
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

2E-07

SUM of RISKS W/O As

EXPOSURE ASSUMPTIONS

Exposure Setting
Water Absorption Rale (mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water (hr)
Number of days/week exposed
Number of weeks/year exposed
Number ol years exposed
Years In lifetime
Lifetime Average Water Intake
(liters/kg body wt./day)

Residential
0.5
70

18000
0.75
0.25

7
52
75
75

0.00002

OE+00 OE+00

(•) Source* ol Cancer Potency Faclot •:
IRIS - imagined Risk Information SyHem. US EPA 1988

HEAST - Health Effects AMetMnent Summary Tablet. US EPA 1989
U.S. EPA - US EPA I088a
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Table L-5

EXCESS LIFETIME CANCER RISK

GROUNDWATER DERMAL ABSORPTION EXPOSURE

ONALASKA SITE

Chemical

Arsenic
Benzene
ODD
1,4 Dtchkxobenzene
1,1-Ofchloroethane
1,1-OteMoroethene
Trlchloroelhene

SUM OF RISKS

SUM Of RISKS W/0 As

U.S. EPA
Carcinogen

Classification

A
A

B2
B2
C
C

B2

Carcinogenic
Potency Factor

(kg-day/mg) Source (a)

1.75 U.S. EPA
0.029 IRIS

0.24 IRIS
0.024 HEAST
0.091 HEAST

0.6 IRIS
0.011 IRIS

MW20S-01
Lifetime Average Excess

Concentration Chemical Intake Lifetime
ug/l mg/kg/day Cancer Risk

3.5 O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00
O.OOOE+00 OE+00

OE+00

OE+00

MW21S-01
Lifetime Average

Concentration Chemical Intake
ug/l mg/kg/day

O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00

490 O.OOOE+00
O.OOOE+00
O.OOOE+00

Excess
Lifetime

Cancer Risk

OE+00
OE+00
OE+00
OE+00
OE+00
OE+00
OE+00

OE+00

OE+00

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Water Absorption Rale (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 Water Intake 0.00002
(liters/kg body wt./day)

(•) Sourcei ol Cancer Potency Factor*:
IRIS - Integrated Riik Information System, US EPA 1988.

HEAST - Health Eltoclt A«eeMmenl Summary Table*. US EPA 1989
U.S. EPA - US EPA 1M8«
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Chemical

Bwlum
Bcnioicacld
gamma BHC («ndan«)
blt(2-«ttiy1h«xyt)phirialale
Cadmium
Chromium VI
Coppar
1.1-OfchlorMlhafM
1.1-OichloroMhWM
EUiyttMOMM

Laad
Manganaaa
2-MatttytpTMnol
4 M*>hytph«ool
NapMhatoM
NtoM
PhMMl

TaluwM
l.l.l-TrlchtoroMhan*
Vanadium
Xytonat
Zinc

Reference
Dow (RID)
mg/ko/day

0.06
4

0.0003
0.02

00005
0005
0.037
0.009
0.009

0.1
00014

0.22
0.5
0.6
0.4

0.02
0.04
0.3

0.09
0.007

2
0.2

Source <•)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

SPHEM
IRIS
IRIS
IRIS

SPHEM
SPHEM

IRIS
IRIS

HEAST
(b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW02S-01
Concentration

Ug/l

352
—

—
—
—

248
6.3
—
—
6

7.e
1340

—
—
—

27.8
—
—
—

8.1
—

498

Daily Intake
(Dl)

mg/kg/day

00008
00000
00000
00000
00000
0.0001
00000
0.0000
0.0000
0.0000
0.0000
0.0032
0.0000
0.0000
0.0000
0.0001
00000
00000
00000
00000
00000
00001

DI/RID

0017
0000
0000
0000
0.000
0012
0001
0.000
0000
0.000
0.013
0.015
0.000
0000
0.000
0003
0.000
0.000
0.000
0003
0000
0.001

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW02M-01
Concentration

ug/l

1390
—
—
—
—
—
—
—
—
—
8.1

972
—
—
—

7.4

—
—
—

—
—

584

Daily Intake
(Dl)

mg/kg/day

00034
00000
0.0000
00000
00000
00000
0.0000
00000
00000
0.0000
0.0000
0.0023
0.0000
0.0000
0.0000
0.0000
0.0000
00000
00000
00000
00000
0.0001

DI/RID

0067
0.000
0000
0000
0000
0000
0000
0000
0000
0000
0014
0.01 1
0000
0.000
0000
0001
0000
0000
0000
0000
0000
0001

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of DI/RfD)

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 (l/kg-day) 0.0024

(a) Source! ol RfD«:
IRIS - Inlogialod Risk Inkxmalion System

U S EPA 1988

HEAST - H»«llh EllocU Aitetomenl Summary
T»W»» - Ouailaily Summit y U S EPA 1989

(b) Nickel valu* bad* on mckwl-totubl* tain

0.064 0.093
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Table L-6
COMPARI8CIN OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

DERMAL ABSORPTION EXPOSURE

Chemical

Barium
BMUutoMM
gamma BHC(ttndarw)

Cadmium
Chromium VI
Coppar
1.1-DtaMoroattuuM
1.1-OicMoroMlMM
EmyttMfuana
Laad
MmQinTTT

2-MtfhyfclMflot
4 Mattiylphand
NapMhriMM
Ntofcal
PmMMt
ToktMw
1.1.1-TrioMoroMhana
VanadkMI

Xytonaa
Zlno

Reference
DOM (RID)
ntWtay

0.06
4

0.0003
A A9V.V&

0.0005
0005
0.037
0.000
0009

0.1
0.0014

0.22
0.6
0.6
0.4

0.02
0.04
0.3

0.00
0.007

2
0.2

Source (•)

IRIS
IRIS
IRIS
IRISimo

HEAST
IRIS

SPHEM
IRIS
IRIS
IRIS

SPHEM
SPHEM

IRIS
IRIS

HEAST
<b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW02O-01
Concentration

Ufl/l

162
—
—

—
81
—
—
2

—
1100

—
—
—

6.4

—
—
—
—
—
9.0

Daily Intake
(01)

mo/kg/day

0.0004
0.0000
0.0000
0 0000
00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0029
0.0000
0.0000
00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Di/RID

0007
0.000
0.000
0 000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.013
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW03S-01
Concentration

ug/l

593
23
—

—
—

190
15

210
—

3720
58
64
66

10.6

•8300
240
3.4

2300
10.0

Dally Intake
(Dl)

mg/kg/day

0.0014
0.0001
0.0000
n AAAAW.W^AI

00000
00000
00000
0.0005
0.0000
0.0006
0.0000
00080
0.0001
0.0002
0.0001
0.0000
b.oooo
0.0200
0.0000
0.0000
0.0066
0.0000

DI/RID

0.029
0000
0.000
A AAAU.UVN

0.000
0000
0.000
0.061
0004
0.005
0.000
0.041
0.000
0.000
0.000
0.002
0000
0.067
0.006
0.001
0003
0.000

Intake Exceeds
Reference Dose?

NO
NO
NO
MOnw
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of DI/RfD) 0.022 0.210

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 (l/kg-day) 0.0024

(•) Sourc«t ol RIDi:
IRIS - lnl*gr«M Ri* Information Sy«t«m.

U.S. EPA 19M.
HEAST - H*aMi Eltecli ABMMnwnt Summary
Tabtot - Quarterly Summary. U.S. EPA 1969.

(b) Ntck»» valu* bat* on nlckrt-iolubU aaNi.
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Table L-6

COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

DERMAL ABSORPTION EXPOSURE

Reference

Dose (RID)

Chemical mg/kgMay Source (•)

Barium 0.06 IRIS
Bwittte add 4 IRIS
gamma BHC(Undan«) 0.0003 IRIS
Ma(2-«thyt»>«xyl)pt>triaial* 0.02 IRIS
Cadmium 0.0005 HEAST
Chromium VI 0.005 IRIS
Coppar 0.037 SPHEM
1.1-OicMoroathana 0.000 IRIS
1.1-OicMonMttMiM 0009 IRIS
EttiylbMiMM 0.1 IRIS
LMMt 0.0014 SPHEM
Manganaa* 0.22 SPHEM
2-MMhylphanoi 0.5 IRIS
1 Maftytphtnol 0.5 IRIS
NapMhatana 0.4 HEAST
Ntakal 0.02 (b)
Phanol 004 IRIS
TokMM 03 IRIS
1.1.1-Trlcltloroalhana 0.00 IRIS
Vanadium 0.007 HEAST
Xytanat 2 IRIS
Zlno 0.2 HEAST

Hazard Index (Sum of OI/RfD)

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Exposed Individual Adult
Water absorption rata(mg/cm2/hr) 0.5
Body Weight (kilograms) 70
Surface area (cm2) 1 8000
Percent submerged 75
Time in water 0.25
Water intake (l/kg-day) 0.0024

MW03M-01 Daily Intake

Concentration (Dl)

uo/l mg/kg/day DI/R1D

2760 00067 0.133
— 00000 0.000
— 0.0000 0.000
— 0.0000 0000
— 0.0000 0.000
— 0.0000 0000
— 0.0000 0000
— 00000 0.000
— 0.0000 0.000
— 0.0000 0.000
— 0.0000 0.000

12«0 0.0030 0.014
— 0.0000 0.000
— 0.0000 0.000
— 0.0000 0.000

6.3 0.0000 0.001
— 0.0000 0000
— 0.0000 0.000
— 00000 0.000
— 0.0000 0.000
— 0.0000 0000

14.4 0.0000 0.000

0.148

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW04S-01

Concentration

uo/l

401
—
—
—
—
—
—
—
—
42
—

3320

—
—
23
—
—

530
—

—
—

151

Dally Intake

(Dl)
mg/kg/day

00010
00000
0.0000
0.0000
00000
0.0000
00000
0.0000
0.0000
0.0001
0.0000
0.0010
0.0000
0.0000
0.0001
0.0000
0.0000
0.0013
0.0000
00000
0.0000
0.0000

DI/RID

o.oia
0000
0000
0000
0.000
0000
0000
0000
0000
0.001
0000
0.036
0.000
0.000
0.000
0.000
0.000
0.004
0000
0000
0000
0000

0.061

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(•) Souicat ol RIDi:
IRIS - Inlagralad Riik Inlormalion System.

US EPA 1088
HEAST - H«allh Eltocli AiMttmcnl Summary
Tabtot - Quarterly Summary. U.S. EPA 1080.

(b) Nickvl valua ban on nickel-»o)ubl» tallt



17-OCI-89 (Page 4 of 11)

Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Chemical

Barium
Banzotoacid
gamma BHC(ttndana)

Cadmium
Chromium VI
Coppaf
1.1-OfcMoroathana
1.1-OfcMoroathana
Eihytbannna
Laad
Manganaaa
2 Mamylphaool
4-Mattiylphanol
MajMhalaHa
Nlekal
Ptwnol
Toluana
1.1.1-TrtoMoroattiana
Vanadium
Xytanat
ZJno

Relerence
Dose (RID)
mgftgMay

0.05
4

0.0003
A A9W.W&

0.0005
0.005
0.037
0.009
0.009

0.1
0.0014

0.22
0.5
0.5
0.4

0.02
0.04
0.3

o.oe
0.007

2
0.2

Source (a)

IRIS
IRIS
IRIS
IfUfiimo

HEAST
IRIS

SPHEM
IRIS
IRIS
IRIS

SPHEM
SPHEM

IRIS
IRIS

HEAST
(b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW05S-01
Concentration

ug/l

347
71

—

—
—

570
—

160

—
6890

58
110
47

8.8
—

8300
—

—
1400
31.6

Daily Intake
(Dl)

mg/kg/day

0.0008
0.0002
0.0000
0 0000
0.0000
00000
0.0000
0.0014
0.0000
0.0004
0.0000
00166
0.0001
0.0003
0.0001
0.0000
0.0000
0.0200
0.0000
0.0000
00034
0.0001

D17RID

0.017
0.000
0.000
0.000
0.000
0.000
0.000
0.153
0.000
0.004
0.000
0.075
0.000
0.001
0.000
0.001
0.000
0.067
0.000
0.000
0.002
0000

Intake Exceeds
Reference Dose?

NO
NO
NO
NOn\j
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW06M-01
Concentration

ug/l

1370
—
—

—
—
36
—
—

—
4500

—
—
—

8.1

—
—

—
—
—

6.7

Dally Intake
(Dl)

mg/kg/day

0.0033
00000
0.0000
0.0000
0.0000
0.0000
00000
0.0001
0.0000
00000
00000
00108
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

DI/RID

0066
0000
0.000
0 000
0.000
o.ooo
0.000
0.010
0000
0.000
0.000
0.049
0000
0.000
0.000
0001
0.000
0.000
0.000
0.000
0.000
0.000

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of OI/RfO) 0.320

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 (l/kg-day) 0.0024

(a) Sourcat ol RIDt:
IRIS - Inlagialad Riik Information Syflam.

U.S. EPA 1988.
HEAST - Haallh Eftecu AtMtamant Summary
TaMa* - Quarterly Summary. U.S. EPA 1989.

(b) Nlekal valua baw on nickal-tolubl* talu.

0.126
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Chemical

Barium
Benzole acid
gamma BHC(ttndarw)
bit<2-elhylh«xyl)ph<halale
Cadmium
Chromium VI
COfifMf***T*f*^

1.1-Oichkxoethane
I t — T>8>KaVwfM^h«na, Î MMMJIÎ VUIVI tv

ElhylbanMM
Lead
Manganete
t-MMhylprMnol

Naphthalene
Nioket
Phenol
Toiueoe
1.1.1-Trlchloroethane
Vanadium
Xylenet
Zino

Reference
Dose (RIO)
mg/kgMay

0.05
4

0.0003
002

0.0005
0.006
0037
0.009
A AnaU.WIW

0.1
0.0014

0.22
OS
A ftU.O

0.4
0.02
0.04
0.3

0.09
0.007

2
0.2

Source (a)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

SPHEM
IRIS
IRISinio
IRIS

SPHEM
SPHEM

IRIS
IBIAinio

HEAST

(b)
IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW07M-01
Concentration

ug/l

235
—
—
—
—
—
—
—

—
—

718
—

—

—
—

—
—
—

144

Daily Intake
(Dl)

mg/kg/day

00006
0.0000
0.0000
00000
0.0000
00000
00000
0.0000
A AAAAU.IAAM

0.0000
0.0000
0.0017
0.0000
A (M^Mtu.uuuu
0.0000
0.0000
00000
0.0000
0.0000
00000
00000
0.0000

DI/RfD

0011
0000
0.000
0.000
0.000
0.000
0.000
0.000
A AAAu.ww
0.000
0.000
0008
0.000
A MA(f.MW

0.000
0000
0.000
0.000
0.000
0.000
0.000
0.000

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
MOnv
NO
NO
NO
NO
Ul"»THJ
NO
NO
NO
NO
NO
NO
NO
NO

MW08S-01
Concentration

ug/l

145
—
—
—
—
—

62
—

—

2.7
saoo

—

19.9
—

—
—
—

—
202

Daily Intake
(Dl)

mg/kg/day

0.0003
00000
0.0000
0.0000
00000
0.0000
00000
0.0000
A fWU%U.UUUU

0.0000
0.0000
0.0137
0.0000
0.0000
0.0000
0.0000
0.0000
00000
00000
0.0000
0.0000
00000

DI/RfD

0007
0000
0000
0000
0000
0.000
0000
0000
A AAAU.IA/U

0.000
0.005
0.062
0.000
A AAAo.ouo
0.000
0.002
0000
0000
0000
0.000
0000
0000

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
Uf\n\J
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of DI/RfD)

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 (l/kg-day) 0.0024

(a) Sourc««o/WDt
IRIS - Integrated Risk Information Syitem.

US EPA 1988

HEAST - Health Eftocli Attainment Summary
Tablet - Quarterly Summary. US EPA 1989

(b) Nickel value bate on nlckel-toluble tain.

0.019 0.077
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Chemical

Bwtum
Benzole add
OMMMBHCQilMtafM)

CadmfcjM
Chfomkjm VI
Copper
1.1-OfcMorMttMuw
1 . 1 -DkMOTMttMM

ElhylbenMne
LMd
MtngaiMM
2-Melhylphenai
4-Mettiylphenal
NapMMlMM
Niokel
Phenol
Toluene
1.1.1-TrieMoroMtwjfM
Vanadium
Xytenee
Zlne

Reference
Dose (RIO)
mg/kg/day Source (•)

0.06 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

0.0006 HEAST
0.006 IRIS
0.037 SPHEM
0.000 IRIS
0.000 IRIS

0.1 IRIS
0.0014 SPHEM

0.22 SPHEM
0.6 IRIS
0.6 IRIS
0.4 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.00 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

MW08M-01 Daily Intake
Concentration (Dt)

ug/l mg/kg/day

600 0.0014
— 0.0000
— 00000

ooooo
— 0.0000
— 0.0000
— 0.0000
— 0.0000

0.0000
— 0.0000
— 0.0000

3060 0.0074
— 0.0000
— 0.0000
— 0.0000
87 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

138 0.0000

Hazard Index (Sum of DI/RfD)

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Water absorption rate(mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time in water
Water Intake (l/kg-day)

Residential
Adult

0.5
70

18000
75

0.25
0.0024

Intake Exceeds
DI/RfD Reference Dose?

0.020 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.034 NO
0000 NO
0.000 NO
0.000 NO
0.001 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO

0.064

MW08D-01 Dally Intake
Concentration (Dl)

ug/l mg/kg/day

•82 0.0002
— 0.0000
— 0.0000

ooooo
— ooooo
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

2530 0.0061
— 0.0000
— 0.0000
— 0.0000

6.1 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
0 0.0000

DI/RfD

0004
0.000
0.000
0.000
0000
0000
0000
0.000
0000
0.000
0000
0.028
0000
0.000
0000
0001
0.000
0000
0.000
0.000
0000
0.000

0.033

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(•) Source* ol RtD»:
IRIS- Integrated Riik Information Syttem.

U.S. EPA 10M.
HEAST - Health Effect* Awettmenl Summary
Table* - Quarterly Summary. U.S. EPA 1089.

(b) Nickel value bate on nickel-soluble tain.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Chemical

Barium
Benzole add
gamma BHC(llndane)
Ma(2-ethylhexyl)phlhalMe
Cadmium
Chromium VI
Copper
1.1-Otehloroelhana
1.1-OicMoioelhene
Ethytberuene
Lead
Uanganeee
2-44emytptMnol
< Mediytpheiiul
aj— nfcii.— *—— • •-•nvpnuHMiw
Nickel
Phenol
Toluene

1,1.1-Trtehloroelhane
vanadium
Xylenee
ZJoc

Reference
Dose (RID)
moAo/day Source (•)

0.06 IRIS
4 IRIS

0.0003 IRIS
0.02 IRIS

00006 HEAST
0.006 IRIS
0.037 SPHEM
0009 IRIS
0.000 IRIS

0.1 IRIS
0.0014 SPHEM

0.22 SPHEM
0.6 IRIS
0.5 IRIS
0.4 HEAST

0.02 (b)
0.04 IRIS
0.3 IRIS

0.09 IRIS
0.007 HEAST

2 IRIS
0.2 HEAST

MW09M-01
Concentration

ug/l

122
—
—
—
—
—
~
—
—
—
—

991

—
—
—

—
—
—

—
—
—
ei

Daily Intake
(01)

mg/kg/day

00003
0.0000
0.0000
0.0000
0.0000
0.0000
00000
00000
0.0000
0.0000
0.0000
0.0024
0.0000
0.0000
0.0000
0.0000
0.0000
00000
0.0000
0.0000
00000
00000

Hazard Index (Sum of DI/RID)

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Water absorption rate(mg/cm2/hr)
Body Weight (kilograms)
Surface area (cm2)
Percent submerged
Time In water
Water intake (l/kg-day)

Residential
Adult

0.5
70

18000
75

0.25
0.0024

Intake Exceeds
DI/RID Reference Dose?

0006 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.011 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0000 NO
0000 NO
0000 NO
0000 NO
0000 NO
0000 NO

0.017

MW10M-01 Daily Intake
Concentration (Dl)

ug/l mg/kg/day

141 0.0003
0.0000
0.0000
0.0000
0.0000

— 0.0000
0.0000
0.0000
0.0000

— 0.0000
— 0.0000

2780 0.0067
— 0.0000

0.0000
— 0.0000

9.2 0.0000
— 0.0000

0.0000
— 00000

0.0000
0.0000

101 0.0000

DI/RID

0007
0000
0000
0000
0000
0.000
0000
0000
0.000
0.000
0000
0.030
0.000
0.000
0.000
0001
0.000
0000
0000
0000
0000
0000

0.038

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(•) Sources ol RIDr
IRIS - Integrated Riik Information SyMem.

U.S. EPA 1986
HEAST - Health Eltoclt AMeitment Summary
Table* - Quarterly Summary. US. EPA 1M9.

(b) Nickel value bate on nickel-toluble wlt«.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

DERMAL ABSORPTION EXPOSURE

Chemical

Barium
Benzole add
gamma BHC(Undane)

Cadmium
Chromium VI
Copper
1.1-Olchloroelhane

Elnylbenzene
Lead
MtngintTi
2-MethylpherMl
4-Memylphenol
Naphthalene
Nickel
Phenol
Toluene
1.1.1-Trlchloroelhane
Vanadium
Xytonee
Bnc

Reference

Dose (RID)

mg/kg/day

0.06
4

0.0003
A A9

0.0006
0.006
0.037
0.000
0.009

0.1
0.0014

0.22
0.6
06
0.4

0.02
0.04
0.3

0.00
0.007

2
0.2

Source (a)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

SPHEM
IRIS

IRIS
SPHEM
SPHEM

IRIS
IRIS

HEAST
(b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW11M-01

Concentration

ug/l

143
—
—

—
—
—
—

—
—

1040

—
—
—
—
—

—
—
—
~

14.2

Dally Intake

(Dl)
mg/kg/day

0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
00000
0.0000

0.0000
0.0000
0.0026
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

DI/RfD

0.007
0.000
0000
0.000
0.000
0000
0000
0.000

0.000
0.000
0.011
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW12S-01

Concentration

ug/l

14.0
—
—

—
—
—
—

—
—
7.6

—
—
—

—
—
—
_

—
—
0.6

Dally Intake

(Dl)
mg/kg/day

00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

DI/RfD

0001
0000
0.000
0 000
0000
0000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of DI/RfO) 0.018 0.001

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 (l/kg-day) 0.0024

(•) SOUTCM of RIDi:
IRIS - lnl*gral«d Rltk Inhxnullon Sy*»m

U.S. EPA IMS.
HEAST - HMNh Effect* AtMMffMnl Summwy
Tabtoi - QiMftefly Summery. U.S. EPA 1MB.

(b) Nickel v«lu« !>•*• on nlckal-wlubl* Milt.
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Table L-6
COMPARISON OF ESTIMATED DAILY INTAKE
TO REFERENCE DOSE (RID)
DERMAL ABSORPTION EXPOSURE

Reference
Dose (RID)

Chemical moAg/day Source (•)

Barium 0.06 IRIS
B*nzota MM 4 IRIS
gamma BHC(Undan*) 0.0003 IRIS
bta(2-«hyttMxyl)pM>«te!« 0.02 IRIS
Cadmium 0.0005 HEAST
Chromium VI 0.005 IRIS
Coppw 0.037 SPHEM
1.1-OioMoro*lhaJW 0.00» IRIS
1.1-OteMoroMtMiM 0.009 IRIS
EttiyttMiuww 01 IRIS
LMd 0.0014 SPHEM
Manpanaa* 022 SPHEM
2-MMhytphMwl 06 IRIS
4-M*ihylph*f>o< 06 IRIS
NapMhaton* 0.4 HEAST
Nick*) 0.02 (b)
Ph*not 0.04 IRIS
ToliMM 03 IRIS
1.1.1-Trlchlo(o*lhan* 000 IRIS
Vanadium 0.007 HEAST
XytoitM 2 IRIS
Doc 0.2 HEAST

Hazard Index (Sum of DI/RfO)

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Exposed Individual Adult
Water absorption rate(mg/cm2/hr) 0.5
Body Weigh! (kilograms) 70
Surface area (cm2) 1 8000
Percent submerged 75
Time in water 0.25
Water intake (l/kg-day) 0. 0024

MW13S-01
Concentration

ug/t

11.3
—
—
—
—
—
—
—
—
—
—

10.1
—
—
—
—
—
—
—
—
—
6.8

Daily Intake
(Dl)

mg/kg/day

00000
0.0000
0.0000
00000
00000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
o.oooo

Intake Exceeds
CM/RID Reference Dose?

0.001 NO
0000 NO
0000 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0.000 NO
0000 NO
0.000 NO
0.000 NO
0.000 NO

0.001

MW14S-01 Dally Intake
Concentration (Dl)

ug/l mg/kg/day

134 0.0003
— 00000
— 0.0000
— 0.0000

00000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

0.0000
»52 0.0023

— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000
— 0.0000

0.0000
0.0000

58 0.0000

Dt/RID

0006
0000
0000
0000
0000
0000
0000
0000
0.000
0.000
0.000
0.010
0.000
0.000
0.000
0.000
0000
0000
0000
0000
0000
0000

0.017

Intake Exceeds
Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

(•) Sourc** ot HIDr
IRIS - Integrated Risk Information SytUm.

U.S. EPA 1081

HEAST - Health Ertocu A8M*am*nt Summary
Tabtoa - Quarterly Summary. U.S. EPA 1080.

(b) Nick*! value ba«* on nlckvl-tolubl* will.
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Table L-6

COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

DERMAL ABSORPTION EXPOSURE

Chemical

Barium
BenMtaaflM
gamma BHC(Undane)
Me(2-eMiylh«xyl)ptilhalale
Cadmium
Chromium VI
CafKMf•••^•(••i
1.1-DlaMoioelhane
1.1-OtoMororttiww
BhyHMnzMM
LMd
Manganeee
2-Me4iytptMnot
4-Matfiylphanoi
NapMhatww
Nlokal
PntMWM

TohMM
1.1.1-Trtohtorortnane
Van aim im
Xytenea
One

Reference

Dose (RID)

moftgMay

006
4

0.0003
0.02

0.0006
0.006
0.037
o.ooe
0000

0.1
0.0014

0.22
06
06
0.4

0.02
0.04
0.3

o.oe
0.007

2
0.2

Source (•)

IRIS
IRIS
IRIS
IRIS

HEAST
IRIS

SPHEM
IRIS
IRIS
IRIS

SPHEM
SPHEM

IRIS
IRIS

HEAST
<b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW20S-01

Concentration

ug/l

1280
—
—
—
—
—
—
—
—
—
2

7710
—
—
—
5.0

—
—
—
—

491

Dally Intake

(Dt)
mg/kg/day

00031
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
00180
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0012

CM/RID

0.062
0.000
0.000
0.000
0000
0.000
0000
0.000
0.000
0.000
0.003
0.084
0000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0006

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

MW20D-01

Concentration

ug/l

24.8
—
—
—
—

—
—
—
—
—
—

100
—
—
—
—

—
__

—
—

Dally Intake

(Dl)
mg/kg/day

0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

CM/HID

0.001
0000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0.000
0.000

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of Ol/RfD) 0.156 0.002

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

(•) 8ouf CM ot RlDr
IRIS - Integrated Riik Information System.

US EPA 1088
HEAST - Health Eftocli Ai«e««nenl Summary
TaMee - Quarterly Summery. US EPA 1088.

(b| Nickel value tww on nick*l-«alubto Milt
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Table L-6

COMPARISON OF ESTIMATED DAILY INTAKE

TO REFERENCE DOSE (RID)

DERMAL ABSORPTION EXPOSURE

Chemical

Barium
Bcnzokacld
gamma BHC(Nnd«M)
bi*(2-«thy»Mxyl)ptUhalal*
Cadmium
Chromium VI
Copper
1.1-OteMoioMhaiM
1 . t -DichloroattMM
EthyttMnnn*
LMd
MMMMMM
t-UMhylphMMl
« MrthXphaool
fupntfutofM
Ntokd
Phenol
ToiU»n«

1,1,1-Trtchtoroethane
Vanadium

Zinc

Reference
Dose (RID)
mg/kgMay

0.05

4
0.0003

0.02

0.0006
0.006
0.037
o.oo»
0.000

0.1
0.0014

0.22
0.5
0.6
04

0.02
0.04

0.3
0.00

0.007
2

0.2

Source (•)

IRIS
IRIS
IRIS
IRIS

HEA6T
IRIS

SPHEM
IRIS
IRIS
IRIS

SPHEM
SPHEM

IRIS
IRIS

HEAST
(b)

IRIS
IRIS
IRIS

HEAST
IRIS

HEAST

MW21S-01

Concentration

ug/l

201

400

3220

13.4

Daily Intake

(Dl)
mg/kg/day

00005
00000
0.0000
00000
00000
0.0000
00000
00012
0.0000
0.0000
0.0000
00078
0.0000
0.0000
0.0000
0.0000
00000
00000
00000
0.0000
00000
0.0000

DI/RfD

0.010
0.000
0.000
0.000
0000
0.000
0000
0.131
0.000
0.000
0.000
0035
0.000
0.000
0.000
0.002
0.000
0000
0.000
0.000
0000
0.000

Intake Exceeds

Reference Dose?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Hazard Index (Sum of DI/RfD) 0.178

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 (l/kg-day) 0.0024

(•) Source* ol HIDi:
IRIS - Integrated Ritk Information Syilem

U S EPA 1988

HEAST - Health EHecl* AiMitmenl Summary
Tablet - Quarterly Summary U S EPA 1080

(b) Nick*! valu« ba*a on nickel-tolubie Mill



17-Oct-89

Table L-7
EXCESS LIFETIME CANCER RISK

WATER INGESTION - MEAN MONITORING WELL CONCENTRATIONS
ONALASKA SITE

U.S. EPA
Carcinogen

Chemical Classification

Arsenic
Benzene
1,1-Dlchloroethane

SUM OF RISKS

SUM of RISKS W/O As (d)

A

A

C

Carcinogenic Average (b) Lifetime Average Excess
Potency Factor Concentration Chemical Intake Lifetime
(kg-day/mg) Source (a) (ug/l) (mg/kg/day) Cancer Risk

1.75 HEAST 13.05 3.729E-04 7E-04
0.029 IRIS 3.96 1.131E-04 3E-06
0.091 HEAST 108.83 3.109E-03 3E-04

9E-04

3E-04

EXPOSURE ASSUMPTIONS

Exposure Setting
Daily Water Intake (liters/day)
Body Weight (kilograms)
Number of days/week exposed
Number of weeks/year exposed
Number of years exposed
Lifetime Average Water Intake
(liters/kg body wt./day)

Residential
2

70
7

52
70

0.029

(a) Sources of Cancer Potency Factors:
IRIS - Integrated Risk Information System. U.S. EPA 1988.
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA 1989

(b) Average - Arithmetic Mean Value for groundwater monitoring well data for compounds detected
in greater than 10% of 12 source/downgradient monitoring wells.

(c) Highest detected concentration in 12 source/downgradient monitoring wells.

(d) Arsenic detected above background concentration at one well only (MW03M), hence this value is
most representative of excess lifetime cancer risk.
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Table L-8
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

WATER INGESTION EXPOSURE

ONALASKA SITE

Reference
Dose (RfD)

Chemical (mg/kg/day)

Barium
Benzole acid
Copper
1,1-Dlchloroethane
Ethylbenzene
Lead
Manganese
2-Methylphenol
4-Methylphenol
Naphthalene
Nickel
Toluene
Vanadium
Xylenes
Zinc

Hazard Index (Sum of DI/RfO)

0.05
4

0.037
0.009

0.1
0.0014

0.22
0.5
0.5
0.4

0.02
0.3

0.007
2

0.2

Average (b) Daily Intake
Concentration (DO

Source (a) (ug/l) (mg/kg/day)

IRIS
IRIS

d
IRIS
IRIS

HEAST
HEAST

IRIS
IRIS

HEAST
c

IRIS
HEAST

IRIS
HEAST

699.93
28.67
11.26

108.83
36.38
3.41
3141
13.67
18.67
14.25
12.56

1429.38
21.79

310.42
104.15

0.0200
0.0008
0.0003
0.0031
0.0010
0.0001
0.0897
0.0004
0.0005
0.0004
0.0004
0.0408
0.0006
0.0089
0.0030

Intake Exceeds
DI/RfD eference Dose?

0.400
0.000
0.009
0.345
0.010
0.070
0.408
0.001
0.001
0.001
0.018
0.136
0.089
0.004
0.015

1.507

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

EXPOSURE ASSUMPTIONS

Exposure Setting Residential
Exposed Individual Adult
Water Intake (liters/day) 2
Body Weight (kilograms) 70

(a) Sources of Cancer Potency Factors:
IRIS - Integrated Risk Information System. U.S. EPA 1988.
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA 1989

(b) Average - Arithmetic Mean Value for groundwater monitoring well data for compounds detected
in greater than 10% of 12 source/downgradlent monitoring wells.

(c) Nickel value based on nicklessoluble salts

(d) Copper RfD 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

Chemical

U.S. EPA
Carcinogen

Classification

Cancer
Potency Factor

(kg-day/mg)

Average
Concentration

Source (a) ug/l

Lifetime Average
Chemical Intake

mg/kg-day

Excess
Lifetime

Cancer Risk

Arsenic
Benzene
1.1-Dichloroethane

A
A

B2

2
0.029
0.091

(c)
IRIS

HEAST

13.05
3.96

108.83

3.146E-07
9.546E-08
2.624E-06

6E-07
3E-09
2E-07

SUM OF RISKS 9E-07

EXPOSURE ASSUMPTIONS

Exposure Selling

Exposed Individual

Water absorption rale (mg/cm2/hr)
Body weight (kg)
Surface area (cm2)
Percent submerged
Time In water (hrs/day)
Number of days per week
Number of weeks per year
Number of years exposed
Years in lifetime
Lifetime average media Intake
(I/kg body wt./day)

0.5
70

18000
0.75
0.25

7
52
75
75

0.0000241

(a) Cancer potency values based on ingestlon. 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) Based 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
Dose (RfD)

Chemical mg/kg-day Source (a

Barium 0.05 IRIS
Benzoic acid 4 IRIS
Copper 0.037 d
1.1-Dichloroethane 0.009 IRIS
Ethylbenzene 0.1 IRIS
Lead 0.0014 HEAST
Manganese 0.2 HEAST
2-Methylphenol 0.5 IRIS
4-Methylphenol 0.5 IRIS
Naphthalene 0.4 HEAST
Nickel 0.02 c
Toluene 0.3 IRIS
Vanadium 0.007 HEAST
Xylenes 2 IRIS
Zinc 0.2 HEAST

Hazard Index (Sum of DI/RfD) »

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual

Water absorption rate (mg/cm2/hr)
Body weight (kg)
Surface area (cm2)
Percent submerged
Time in water (hrs/day)
Water Intake (l/kg-day)

(a) Based on ingeetton RfDs. Sources of RfDs:

Average
Concentration

ug/1

699.93
28.67
11.26

108.83
36.38
3.41
3141
13.67
18.67
14.25
12.56

1429.38
21.79

310.42
104.15

Residential
Adult

0.5
70

18000
75

0.25
0.002411

Daily Intake
(Dl)

mg/kg-day

0.0017
0.0001
0.0000
0.0003
0.0001
0.0000
0.0076
0.0000
0.0000
0.0000
0.0000
0.0034
0.0001
0.0007
0.0003

Hazard
Quotient

DI/RfD

0.034
0.000
0.001
0.029
0.001
0.006
0.038
0.000
0.000
0.000
0.002
0.011
0.008
0.000
0.001

0.131

Does Intake
Exceed RfD?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

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 data for compounds detected
in >10% of 12 source/downgradient MW.

(c) Nickel value base on nickel-soluble salts.
(d) Copper RfD 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

Carcinogen Potency Factor
Average Lifetime Average

Concentration Chemical Intake

Chemical Classification (kg-day/mg) Source (a)

Arsenic
bis(2-Ethylhexyl)phthalate
ODD
DDE
DDT
Trichloroethene

SUM OF RISKS

SUM OF RISKS W/O As

A
B2
B2
82
B2
82

2
0.014
0.24
0.34
0.34

0.011

c
IRIS
IRIS
IRIS
IRIS
IRIS

ug/kg

4380
462

71.5
52.87
23.25
2.68

Excess

Lifetime

mg/kg-day Cancer Risk

6.385E-08
6.735E-09
1.042E-09
7.707E-10
3.389E-10
3.907E-11

iE-07
9E-11
3E-10
3E-10
1E-10
4E-13

1E-07

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 Assessment Council unit risk of 5xlO-5(ug/l)-l. U.S. EPA 1988.



18-Oct-89

TableL-12
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

TRESPASS SOIL INGESTION EXPOSURE

ONALASKA SITE

Reference
Dose (RfO)

Chemical mg/kg-day

Acetone
Barium
bis(2-Ethylhexyl)phthalate
Cadmium 0
Chromium VI
Copper
DDT 0
Ethylbenzene
Isophorone
Lead 0
Manganese
Naphthalene
Nickel
Pyrene
Toluene
Vanadium
Xylenes

Zinc

Hazard Index (Sum of DI/RfD)

EXPOSURE ASSUMPTIONS

Exposure setting
Exposed individual
Soil intake (grams/day)
Body weight (kilograms)

0.1
0.05
0.02

.0005
0.005
0.037
.0005

0.1
0.15

.0014
0.2
0.4

0.02
0.003

0.3
0.007

2

0.2

Average
Concentration

Source (a)

IRIS
IRIS
IRIS

HEAST
IRIS

d
IRIS
IRIS
IRIS

HEAST
HEAST
HEAST

C
HEAST

IRIS
HEAST

IRIS

HEAST

Trespass
ChildOOyrs)

0.1
35

ug/kg

39.87
93010

462
2620

10360
37660
23.25

206.68
64

68000
323000
609.37
14170

43
299.25
15450

3140.3

158000

Daily Intake
(01)

mg/kg-day

0.0000
0.0003
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0002
0.0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0005

Hazard
Quotient

DI/RfD

0.000
0.005
0.000
0.015
0.006
0.003
0.000
0.000
0.000
0.139
0.005
0.000
0.002
0.000
0.000
0.006
0.000

0.002

0.1834

Does Intake
Exceed RfD?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

(a) Sources of RIDs:
IRIS - Integrated Risk Information System. U.S. EPA 1968.
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 RfO based on proposed MCLG. See HEAST.
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TableL-13
EXCESS LIFETIME CANCER RISK

RESIDENTIAL SOIL INGESTION EXPOSURE

ONALASKA SITE

U.S. EPA Cancer
Carcinogen Potency Factor

Average (b) Lifetime Average
Concentration Chemical Intake

Chemical Classification (kg-day/mg) Source (a)

Arsenic
bis(2-Ethylhaxyi)phthalat9
ODD
ODE
DDT
Trichloroethene

SUM OF RISKS

SUM OF RISKS W/O As

A
B2
82
B2
B2
B2

2
0.014
0.24
0.34
0.34

0.011

c
IRIS
IRIS
IRIS
IRIS
IRIS

ug/kg

4380
462
71.5

52.87
23.25
2.68

Excess
Lifetime

(mg/kg-day) Cancer Risk

6.257E-06
6.600E-07
1.021E-07
7.553E-08
3.321 E-08
3.829E-09

1E-05
9E-09
2E-08
3E-08
1E-08
4E-11

1E-05

7E-08

EXPOSURE ASSUMPTIONS

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
Lifetime average soil intake 0.0014
(g/kg body weight per day)

(a) Sources of Cancer Potency Factors:
IRIS - Integrated Risk Information System. U.S. EPA 1988.

(b) Carcinogenic PAHs based on benzo[a]pyrene. Benzo[a|pyrene potency from Ambient Water Quality Criteria Document.
U.S. EPA 1980.

(c) Based on Risk Assessment Council unit risk of 5xiO-5(ug/l)-l. U.S. EPA 1988.
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Tablet-14
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE (RfD)

RESIDENTIAL SOIL INGESTION EXPOSURE
ONALASKA SITE

Reference
Dose (RfO)

Chemical mg/kg-day

Acetone
Barium
bis(2-Ethylhexyl)phthalate
Cadmium 0
Chromium VI
Copper
DOT 0
Ethylbenzene
Isophorone
Lead 0
Manganese
Naphthalene
Nickel
Pyrene
Toluene
Vanadium
Xylenes
Zinc

Hazard Index (Sum of DI/RfD)

EXPOSURE ASSUMPTIONS
Exposure setting
Exposed individual
Soil intake (grams/day)
Body weight (kilograms)

0.1
0.05
0.02

.0005
0.005
0.037
.0005

0.1
0.15

.0014
0.2
0.4

0.02
0.003

0.3
0.007

2

0.2

Average
Concentration

Source (a)

IRIS
IRIS
IRIS

HEAST
IRIS

d
IRIS
IRIS
IRIS

HEAST
HEAST
HEAST

c
HEAST

IRIS
HEAST

IRIS
HEAST

Trespass
Child(toddler)

0.2
15

ug/kg

39.87
93010

462
2620

10360
37660
23.25

206.68
64

68000
323000
609.37
14170

43
299.25
15450

3140.3
158000

Daily Intake
(Dl)

mg/kg-day

0.0000
0.0012
0.0000
0.0000
0.0001
0.0005
0.0000
0.0000
0.0000
0.0009
0.0043
0.0000
0.0002
0.0000
0.0000
0.0002
0.0000
0.0021

Hazard
Quotient

DI/RfD

0.000
0.025
0.000
0.070
0.028
0.014
0.001
0.000
0.000
0.648
0.022
0.000
0.009
0.000
0.000
0.029
0.000
0.011

0.8556

Does Intake
Exceed RfD?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

(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 RfD based on proposed MCLG. See HEAST.




