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Introduction

Purpose and Scope

The field exploration was performed to characterize the subsurface conditions in the
area of the Treatment Facility and the Effluent Outfall Pipeline. The scope of work
included:

• Collecting and reviewing available geologic and geotechnical data

• Drilling three borings in the area of the Treatment Facility and three
borings along the proposed alignment of the Effluent Outfall Pipeline

• Preparing this report

Site Description

The Onalaska Municipal Landfill site is located in the Township of Onalaska,
La Crosse County, Wisconsin. The site consists of Onalaska's former municipal

landfill, about 8 acres in size, and adjacent property where a groundwater

contaminant plume of naphtha contaminants has migrated. The site is bordered by

the Black River to the north and west, and Sportsman Club Road to the south and

east.

The site was a sand and gravel quarry before it was used as a municipal landfill from
the 1960s to the mid-1970s. Industrial wastes, including naphtha-based solvents, were

also disposed of at the site.

The U.S. EPA conducted a remedial investigation and feasibility study (RI/FS) at the
site from April 1988 to December 1989. It was determined during the RI that, as a
result of waste disposal at the landfill, various chemical contaminants have been

leaching into the groundwater and flowing toward the Black River. The Record of
Decision (ROD), signed in August of 1990, calls for implementation of a remedial
action to protect human health and the environment. The selected remedy includes

the design, construction, and operation and maintenance of a groundwater extraction,

treatment, and discharge system to meet Wisconsin Department of Natural Resources

(WDNR) cleanup standards and discharge requirements. The remedy also includes
the construction and operation and maintenance of a landfill cap and passive landfill

gas venting system.



The groundwater extraction and treatment system was the focus of this site

exploration. The system will include:

• A treatment building, clarifier, aeration tank, and air stripper and

miscellaneous appurtenances (referred to as the Treatment Facility)

• Piping to carry the treated groundwater to a discharge point in the
Bullet Chute of the Black River (referred to as Effluent Outfall
Pipeline)

Limitations

This report was prepared for the exclusive use of the U.S. EPA for specific
application to the Onalaska Municipal Landfill site in. accordance with generally
accepted geotechnical engineering practice. No other warranty, express or implied, is

made.

Data from the borings indicate subsurface conditions only at specific locations and
times and only to the depths penetrated. They do not necessarily reflect strata
variations that may exist between such locations. Water levels at other locations may

differ from those conditions occurring at these boring locations. Also, the passage of
time may result in a change in the conditions at these locations. If variations in

subsurface conditions from those described are discovered before or during

construction, the data must be reevaluated.

Investigation

Geology

The natural undisturbed surficial soil in the vicinity of the Onalaska Municipal
Landfill belongs to the Plainfield series, which is prevalent on alluvial terraces. The
soils of the Plainfield series are light-colored, fine and loamy, fine sands. They are
droughty (exhibit excessive drainage) and are easily eroded by wind. They contain
only small amounts of silt, and are not suitable for continuous cultivation.

The unconsolidated deposits at the site consist primarily of sand and grave] of
glaciofluvial and alluvial origin. The site is within an eroded bedrock valley of the
Mississippi River. The bedrock valley was filled with outwash transported by the
Black and Mississippi Rivers near the end of Wisconsin Stage glaciation (Beatty
1960). Later, these deposits were eroded by the Mississippi River, leaving a series of
terraces, referred to as the Mississippi River Terraces. In the Onalaska area, four of

these terraces have been preserved: Lytle-Brice Prairie, French Island, North

La Crosse, and Onalaska.



The Lytle-Brice Prairie terrace on which the site is located is composed of sand and
gravel, occasionally with some silty material, and frequently with dune sand on the
surface. The presence of crystalline pebbles and gravels confirm that the terrace

material is glacial outwash. The presence of limestone and the lack of weathering in
most of the crystalline pebbles indicate that most of the terraces represent valley train
outwash of the Wisconsin Stage of glaciation (Martin 1965).

Bedrock in the immediate vicinity of the Onalaska Municipal Landfill consists of over
1,200 feet of undifferentiated Cambrian sandstone. This undifferentiated sandstone

includes the Jordan Sandstone, St. Lawrence Formation, and the Franconia,
Galesville, Eau Claire, and Mount Simon Sandstones. These sandstones are fine- to

coarse-grained and contain trace amounts of shale. Sandstone was encountered

during previous investigations at depths ranging from 118 to 142 feet.

Previous Investigations

Remedial Investigation

RI activities were completed for the U.S. EPA by CH2M HILL in 1989. The
Remedial Investigation Report (CH2M HILL 1989) was reviewed as part of this
investigation. Select geoenvironmental data from the report is presented in

Appendbc A as reference information. A copy of the full report is available as
supplementary information.

The tasks completed during the RI included the following:

• Topographic Survey

• Cap Investigation, which included the excavation of 11 shallow test pits
together with the collection of 13 Shelby tube samples and 14 grab
samples, 11 double-ring infiltrometer tests, and in situ density and

moisture tests on 100-foot centers across the existing cap

• Geophysical Investigation, which included a magnetometer survey

conducted on a 20- by 20-foot grid across the site and an

electromagnetic survey conducted on a 40- by 40-foot grid across the

site

• Solvent Disposal Area Investigation, which consisted of two subtasks:

Shallow Groundwater Sampling, which included the collection of
over 40 samples through and around the existing landfill cap



Source Area Test Pit Excavations, which included the excavation

of four deep test pits through the landfill and collection of grab
soil samples

• Hydrogeologic Investigation, which included the drilling and geologic
logging of 8 geotechnical boreholes, the installation of 21 monitoring
wells, the measurement of groundwater elevations, and in situ hydraulic

conductivity testing

• Environmental Sampling and Analysis, which included collecting two
rounds of groundwater samples from 21 new and 5 existing monitoring

wells, 7 residential well samples, 12 surface water and sediment samples,

and 5 subsurface nonaqueous phase soil samples

Results of the cap investigation revealed problems with the existing cap at the site,
the most significant being that cap soils with the greatest permeabilities are along the
caps' southwestern edge, which is the area of the highest levels of groundwater

contamination detected. The existing cap does not meet current WDNR

requirements for landfill closure.

Data from samples collected from test pits completed in the landfill indicate that
there is no gross contamination of the upper portion of the unsaturated zone.
However, crushed empty drums were found in the test pits. The distribution of these

drums, when extrapolated across the magnetic anomalies identified in the geophysical
survey, would account for an estimated 1,000 buried drums. It is possible that there
are a number of drums as well as a tank truck still in the landfill contributing to
groundwater contamination at the site.

A zone of nonaqueous phase contamination was identified and was determined to be

about 4 feet thick and to extend up to 150 feet beyond the southwest landfill
boundary. It is believed that floating nonaqueous phase contaminants adhere to the

soils of this zone as the water table fluctuates. Soil boring sampling results from this
zone showed low levels of volatile organic compounds (VOCs) and semi-VOC

contamination similar to those detected at the landfill test pits, with the exception of
one sample with high toluene and xylene concentrations. Relatively high
concentrations of total petroleum hydrocarbons were found in this zone.

Data collected during the RI indicated the presence of a landfill leachate plume.
Elevated levels of several leachate parameters were detected in shallow monitoring

wells penetrating the upper 20 feet of the aquifer. This VOC contaminant plume
emanates from the southwestern edge of the landfill. The plume has migrated about
500 feet horizontally in a south-southwesterly direction and to a depth of about
60 feet below the water table surface. The leading edge of the plume appears to be
discharging to Dodge Chute and the wetlands adjacent to the site. VOC
concentrations near the landfill are at least an order of magnitude higher than those

at the leading edge of the plume.



Data from surface water and sediment samples collected in the area of the Dodge

Chute indicate no site-related organic contamination. Inorganic results were found to

be unusable because of poor analytical spike recoveries. The residential wells

sampled during the RI showed no site related contamination.

Landfill Gas Probing

Landfill gas probing was performed at the landfill in January 1992 to obtain
qualitative data of soil landfill gas concentrations in and around the limits of the
landfill. The results of this investigation are presented in Appendbc B.

WDNR Dredging Investigation

WDNR considered dredging to reopen the north end of Dodge Chute which is
currently blocked with coarse material and vegetation. Their investigation into this

proposed action included a review of available sediment data from the area and the

performance of an initial sediment survey including grain-size analysis. At that time,

dredged material was considered for use in construction of the landfill cap. The

results of this investigation are presented in Appendix C.

Dredging of the Dodge Chute is no longer considered viable and should not be
considered a potential material source.

Subsurface Investigation

Borings were located on the basis of structure locations and depths proposed for the
Treatment Facility and Effluent Outfall Pipeline at the time the site was investigated.
The field exploration program consisted of sb( borings, three in the area of the
Treatment Facility (SB-1, SB-2, and SB-3) and three along the proposed alignment of
the Effluent Outfall Pipeline (P-l, P-2, and P-3). The borings for the Treatment
Facility were advanced to a depth of about 25 feet and the borings for the Effluent
Outfall Pipeline were advanced to a depth of about 10 feet.

The locations and elevations of the borings were surveyed by CH2M HILL prior to
drilling. Borings were drilled by Environmental & Foundation Drilling (EFD) of
Waunakee, Wisconsin, on February 17, 1992. The approximate locations of the

borings are shown in Figure 1 and the soil boring logs are presented in Appendm D.
Borings were backfilled with bentonite chips as required by the Wisconsin
Department of Natural Resources.

Five of the borings (SB-1, SB-2, SB-3, P-l, and P-2) were advanced using a CME-75

truck-mounted drill rig with 21/4-inch inside-diameter, hollow-stem augers.

Representative disturbed samples of materials encountered in these soil borings were

obtained with a standard 2-inch outside-diameter, split-spoon sampler in general

accordance with the standard penetration test (SPT; ASTM D 1586). SPTs were



performed at 21/2-foot intervals to a depth of 10 feet and at 5-foot intervals below that

depth.

The SPT is used to characterize the consistency or density of in-place soil by
measuring penetration resistance expressed as "blow counts." The blow count is the

number of blows required to advance the standard split-spoon sampler 6 inches using

a 140-pound hammer falling 30 inches. The sampler was driven 24 inches, and the
blow count was recorded for each 6-inch increment. The sum of the blows for the

second and third increments is referred to as the N-value for this report. Low

N-values indicate soft or loose deposits, whereas high N-values indicate hard or dense

materials. After the sampler has been driven and the blow counts recorded, the

sampler is withdrawn from the boring to recover a disturbed soil sample.

Boring P-3 was advanced using telescoping hand augers because the location was

inaccessible for a drill rig. Soil samples were collected for classification by advancing
the hand auger into undisturbed soil and withdrawing the hand auger to recover a
disturbed soil sample.

Soil samples were visually classified in the field by a CH2M HILL geotechnical
engineer in accordance with the Visual-Manual Procedure, ASTM D2488. The

boring logs (Appendix D) show the sampling intervals and classification of soil
samples.

Results

Subsurface Conditions

The borings conducted for the Treatment Facility and Effluent Outfall Pipeline
indicate the following subsurface conditions at the locations and to the depths
penetrated:

• Topsoil

• Silty Sand or Poorly Graded Sand (Fill), moderate brown to dark
brown, occasionally black, very loose to medium dense, with some
gravel. This layer was found in all three of the treatment facility
borings (SB-1, SB-2 and SB-3) and in two of the effluent outfall pipeline
borings (P-l and P-2). This layer extended to a depth of about 1 to
2 feet in Borings SB-1, P-l and P-2, to about 3.5 feet in Boring SB-2,

and extended to a depth of about 4.5 feet in Boring SB-3. In SB-3, this
fill layer was underlain by a topsoil layer.

• Poorly Graded Sand, light brown to dusky brown changing to grey with
depth in borings SB-1 and P-3, very loose to loose, with trace gravel.
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This layer was encountered at a depth ranging from about 0 to 6.0 feet
below ground surface and extended to the end of each of the borings.

Monitoring with an HNu photoionization detector and an explosimeter was conducted
during drilling. No explosive conditions were detected during drilling. Volatile
organic vapors were detected while drilling borings SB-1, SB-2, and SB-3, as detailed
in Table 1.

Groundwater

Groundwater was encountered in the treatment facility borings at depths of 6 to

7 feet below ground surface during drilling at elevations of about 644.5 (boring SB-1),
643.9 (boring SB-2), and 640.6 (boring SB-3). Groundwater was encountered in only
one of the effluent outfall pipeline borings, P-3, at a depth of about 5 feet (about
elevation 640.8).

Groundwater levels observed during previous investigations indicate groundwater flow
beneath the site is south-southwesterly toward the wetlands bordering the Black River

for most of the year. Occasionally, the groundwater flow is altered because of high

river stages (e.g., during spring) when groundwater flow directions can change to the
south-southeast.

The level of the water table underlying the Onalaska Municipal Landfill fluctuates
with the seasons. Based on the available data, the water table is about 642 feet

above sea level for much of the year. However, during high river stages, the water

table has been observed to rise about 4 feet to an elevation of 646 feet.

The 100-year flood elevation of the Black River is about 648.5 feet. It is possible that
subsurface water at the landfill site could reach or exceed the 100-year flood level of

the Black River.
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Table 1
VOC Screening Results

(Page 1 of 2)

Boring

SB-1

SB-2

Sample Interval
(feet)

1.0-3.0

3.5-5.5

6.0-8.0

8.5-10.5

13.5-15.5

18.5-20.0

23.0-25.0

1.0-3.0

3.5-5.5

6.0-8.0

8.5-10.5

13.5-15.5

18.5-20.5

23.0-25.0

Reading Type *

All

All

All

TB

AOS

BZ

TB

TS

AOS

All

All

All

TS

AOS

TS

AOS

TB

TS

AOS

TB

TS

AOS

All

All

HNu Reading *

BG

BG

BG

•5 ppm

> 20 ppm

>1 ppm

BG

~1 ppm

<1 ppm

BG

BG

BG

1 ppm

BG

> 20 ppm

2—3 ppm

> 20 ppm

> 20 ppm

> 20 ppm

BG

<1 ppm

BG

BG

BG



Table 1
VOC Screening Results

(Page 2 of 2)

Boring

SB-3

p-1

P-2

Sample Interval
(feet)

1.0-3.0

3.5-5.5

6.0-8.0

8.5-10.5

13.5-15.5

18.5-20.5

23.0-25.0

Entire Depth

Entire Depth

Reading Type *

BZ

AOS

TB

AOS

BZ

AOS

AOS

BZ

TB

AOS

TB

AOS

BZ

All

All

All

HNu Reading *

BG

> 50 ppm

> 50 ppm

>50 ppm

>5 ppm

> 20 ppm

> 20 ppm

<1 ppm

BG

3—5 ppm

BG

1-2 ppm

BG

BG

BG

BG

* Abbreviations:

BG = Background
TB = Top of Soil Boring When Sample Pulled
TS = Tip of Closed Spoon
AOS = Above Open Spoon
BZ = Breathing Zone
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Appendix A

Remedial Investigation

This appendbc contains information obtained from the Remedial Investigation (RI) as
it applies to the proposed work. Actual data is reproduced from the original report.

This appendbc contains only a selection of the information available in the RI Report.
It is provided as reference information only and is not intended to summarize the

information in the report. The RI report should be consulted as supplementary

information.

Test pit locations reference a site grid system established during the RI. The grid is
shown on the figures included with Reference No. 2, Geophysical Investigation. The

RI coordinates 6+OOE and 0+OON roughly correspond to the southeast property line
corner.

GLT316/011.51
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Reference No. 1—Cap Investigation

The cap investigation at the Onalaska Municipal Landfill was conducted in the spring
of 1989. The objectives of the investigation were:

• To determine the permeability of the existing cap soils to evaluate the

magnitude of precipitation infiltration

• To determine engineering properties of the cap soils to evaluate their
susceptibility to damage from freezing/thawing and desiccation

• To evaluate the magnitude of damage that has occurred because of

freezing and thawing, desiccation, and root damage

The exploration consisted of 11 shallow test pits, 13 Shelby tube samples and 14 grab
samples, 11 double-ring infiltrometer tests, and in situ density and moisture tests on

100-foot centers across the site. Soil samples from each test pit were analyzed for

grain size, Atterberg limits, density, and permeability. Two moisture-density tests

were performed on bag samples taken from STP-04.

Based on the results of this investigation, the cap was divided into five general classes:

• Single sand layer cap greater than 12 inches thick

• Layered cap greater than 12 inches thick with clay barrier

• Layered cap greater that 12 inches thick with silt barrier

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

• Single sand layer or silt cap less than 12 inches thick

The locations of the different classes and areas of visible damage are shown in

Figure 3-6 reproduced from the RI report. Test pit locations are shown in

Figure C-l. Test pit logs from this investigation are included herein. Table C-2

reproduced from the RI report presents a summary of the laboratory testing.

GLT316/011.51
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TEST PIT LOG LEGEND:

SAMPLE TYPE:
B - BAG SAMPLE

ST-SHELBYTUBE

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

f-:fM:IIH
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f-w,mf» PROJECT NUMBER
GL065550.FIJS

TEST PIT NUMBER
STP-01 SHEET 1 OF

TEST prr LOG

PROJECT Onalaska Municipal Landfill RI/FS

ELEVATION_658 ft ±
EXCAVATION EQUIPMENT JD310-A
WATER LEVELAND DATE Not aicountered

LOCATION 3+SOE.7+60N LOGGER C. Lawrence

CONTRACTOR E.TJ-

_DATE EXCAVATED_4/20/89

.APPROX. DIMENSIONS: Lanath 3ft WjdA 2ft Maximum Decth 3 ft

IE
H wn u

u-
S-. e
•y 3
5 w

L.O'-

LO''

4.0'

5.0'

SAMPLE

ILU
I—

I

13'

2.0'

2.3'

§sIII!

a

J
3

N
0

w

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSFTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOQY,
JSCSGROUPSYMBOL

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

LEAN CLAY. gray, moist, sdff (CL)

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

ENDTESTPrT@3'B.G.S.

af_

•J

co
>- 0
i/3 3

COMMENTS

HFFtCUUY INEXCAVATION.
lUNNINQGRAVB-CONDmON,
;OLLAPSEOFWALLS.SANDHEAVE.
iEBRIS ENCOUNTERED. WATER SEEPAGE.
iRADAtibNALCONfACtS.tEStSAND -->
MSTRUMENTAT10N

BEGIN EXCAVATION AT 09:25

We =11.5%

Dry Density = 118 PCF
K=4.9xl0-5cm/sec

HNISHBACKFILUNG 10:00
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I'Wiizmu PROJECT NUMBER

GL065550.HJS
TEST Pff NUMBER
STP.02 SHEET OF

TEST PFT LOG

PROJECT Onalaska Municinal Landfill RJ/FS LOCATION^ 200+40E. 6+OON , LOGGER C. LawTcnce

ELEVATION 662 ft ± CONTRACTOR E.T.L

EXCAVATION EQUIPMENT
WATER LEVELAND DATE.

rosio-A

Not encountered _APPROX. DIMENSIONS: Length.
_DATE EXCAVATED^
3 ft Width 2 ft

4/20/89
.Maximum Depth_3_ft

|£
LU uj
GO ^
^ <i= (^
i- S
UJ 3
a w

1.0'•

2.0'•

4.0'

5.0''

SAMPLE

Ilu
I—

0

2.0'

IS

§=
.^1
LUII

a

CM

0,

ca

w
<

U)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSrTY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

LEAN CLAY. brown to gray, moist, sdff (CL)

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

ENDTESTPrT@3'B.G.S.

0
—t0mS u
3- 0
C/3 n

COMMENTS
DIFFICULT/INEXCAVATION.
RUNNINGGRAVELCONDmON,
CQLLAPSEOF WALLS. SAND HEAVE.
DEBRIS ENCOUhfTERED, WATER SEEPAGE,
GRADATIONALCONTACTS.TESTSAND
INSTRUMENTATION ~'"

BEGIN EXCAVATION at 08:55

Wc=22J%
LL=30 PI=9
Dry Density = 102.9 PCF
K=3.2xl0-7cm/sec

FINISH BACKFILUNG @ 9:20
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[»:f,',V//ff PROJECT NUMBER

GL065550.FLFS
TEST PrT NUMBER

STP.03 SHEET OF

TEST PR- LOG

PROJECT Onalaska Municipal Landfill M/FS .LOCATION_ 4+OOE,6+OON LOGGER_C. LawTcnce

ELEVATION 659 ft ± CONTRACTOR E.T.I.

EXCAVATION EQUIPMENT
WATER LEVELAND DATE_

JD310-A
Not encountered

_DATE EXCAVATED_
.APPROX. DIMENSIONS: Lanath 3ft Width 2ft

_4^g/89_

.Maximum Depth 3 ft

|£
-J
1±! LU1§

LL.
i_ ec
u 3a i/5

t.O'-

2.0'-

4.0'

5.0'

SAMPLE

s
UJ
I—

>

0.7'

1.2'

2.0

§<=IIII
3

M
D

CM

0

w

SOIL DESCRIPTION

SOIL NAME.COLOR, MOISTURE CONTENT,
RELATIVE DENSm OR CONSISTENCY,
SOIL STRUCTURE, MINERALOQY,
JSCSGROUPSYMBOL

SILTY 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)

ENDTESTPrT@3'B.G.S.

u

I
S u
>• 0
co .Zi

COMMENTS
IIFFICUIJV IN EXCAVATION.
1UNNING G RAVEL CONDmON.
;OLLAPS60FWALLS. SANDHEAVE.
1EBRIS ENCOUNTERED, WATER SEEPAGE,
iRADATIONALCONTACTS.TESTSAND
^STRUMENTATtON

BEGIN EXCAVATION @ 08:20

Gray silty clay layer ranged from OS to 1.5'

thick along east pit wall

Excavated material coniained what

appeared to be medical waste (blood-siained

plastic bags and hbels which read 'T&G Bags")

FINISH BACKFILUNG @
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f*W,T!JUm PROJECT NUMBER
GL065550.FIJS

TEST PIT NUMBER
STP-04 SHEET OF

TEST PFT LOG

PROJECT Onalaska Municipal Landfill RI/FS .LOCATION^ 5+OOE.6+OON . LOGGER_CLawrence
ELEVATION 656 ft ± CONTRACTOR E.TJ.

EXCAVATION EQUIPMENT
WATER LEVELAND DATE_

JD310.A
Not encountered .APPROX. DIMENSIONS: Length.

.DATE EXCAVATED
3ft Width 2ft

4/20/89
.Maximum Depth_ 5 ft

5P
3^
LU
u 5
^s
u. =
Lu 3
Q l/l

1.0'•

3.0'-

4.0'.

SAMPLE

ILU
I—
z

0

1.5'

2.0'

4.0'

§!C
.^§01li

m

CM

a

04

2.

co

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSn^ OR CONSISTENCY.
SOIL STRUCTURE. MtNERALOGY,
USCSGROUPSYMBOL

SILTY SAND. fine sand, light brown, moist,

medium dense (SM)

LEAN CLAY. gray, moist, sdff (CL)

POORLY GRADED SAND. medium to fine,
brown, moist, loose 10 medium dense (SP)

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

y
0C3
S C3
>- 0
co ^

COMMENTS
DIFFICULT/ IN EXCAVATION.
RUNNING G RAVEL CONDmON.
CgU-APSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE,
GRADAflONALCONtACtS.tEStSAN'D'""
INSfRUMENTAflON " "" "•

BEGIN EXCAVATION @ 07:30

We =15.0%

Dry Density = 113.0 PCF
K=2.4xl0-scm/sec

Refuse observed in excavated material

FINISH BACKFILUNG @ 08:15
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f;7ir,C%7< PROJECT NUMBER
GL065550.FI.FS

TEST PIT NUMBER
STP-05 SHEET OF

TEST PFT LOG

PROJECT Onalaska Municmal Landfill RI/FS
ELEVATION 664 ft ±

LOCATION^ 2+OOE.5+OON . LOGGER C. Lawrence

CONTRACTOR E.T.I.

EXCAVATION EQUIPMENT JD310-A
WATER LEVELAND DATE Not encountered

_DATE EXCAVATED_ 4/19/89
.APPROX. DIMENSIONS: Length 3ft Width 2ft Maximum Depth 2.5 ft

^

5F
3£
ss

LL.
E_ CC
u =
a w

2.0'-

3.0'

4.0-

5.0'

SAMPLE

IUJ
h-

1.0'

1.5-

2.0'

§aI!ii

a

C\J

0

^

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSrTf OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
JSCSGROUPSYMBOL

SSJL brown, moist, firm to sriff (ML)

LEAN CLAY. gray, moist, stiff (CL)

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

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

-3

I
5 u
>- 0
.0 -J

COMMENTS
UFFlCULTi'IN EXCAVATION.
IUNNING GRAVEL CONDmON.
;OLLAPSEOFWALLS. SAND HEAVE.
IEBRIS ENCOUNTERED. WATER SEEPAGE,
iRADATIONALCONTACTS.TESTSAND
><STRUMENTAT10N

BEGIN EXCAVATION @ 16:20

FINISH BACKHLUNG @ 16:55
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mmnnvm PROJECT NUMBER
GL065550.FI.FS

TEST PIT NUMBER
STP-06 SHEET 1 OF

TEST prr LOG

PROJECT Onalaska Municipal Landfill RI/FS . LOCATION_ 3-K50E. 5+OON , LOGGER C. Lawrence

ELEVATION 661 ft ± . CONTRACTOR E.T.L

EXCAVATION EQUIPMENT
WATER LEVELANDDATE_

rosio-A

Not encountered _APPROX. DIMENSIONS: Length.

_DATE EXCAVATED_
3 ft Width 2 ft

4/19/89
.Maximum Depth 3 ft

IE
y u-"co o

îl
Q (/)

1.0'•

l»

4.0'

5.0'-

SAMPLE

_1
<i
UJ
>—

0

1.6'

2.0'

llII

m

N
0
S3

h-
0)

<

co

SOIL DESCRIPTION

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

SILL brown, moist, firm to sdff (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.

u
§
2 cs

^3

COMMENTS
DIFFICULT/ IN EXCAVATION.
RUNNING GRAVEL CONDmON.
SOLLAPSEOFWALLS.SANDHEAVE.
DEBRIS ENCOUNTERED, WATER SEEPAGE,
3RADATIONALCONTACTS.TESTSAND
iNStFIUMENTAflON"'"' ~"

BEGIN EXCAVATION @ 15:55

ST-1A ST-1B

We = 15.6% 18.6%

Dry Density = 113.4 PCF 108.6 PCF
LL= 19 21
PI= 1 1
K= 2.0xl0-<scm/sec 1.1 x 10<6cm/sec

FINISH BACKFHUNGO 16:15
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KMVfffS PROJECT NUMBER

GL065550.FI.FS

TEST PIT NUMBER

STP-07 SHEET

TEST prr LOG

1 OF 1

PROJECT _ Onalaska Municipal Landfill RI/FS .LOCATION^ 5+OOE,4+50N . LOGGER C. Lawrence

ELEVATION 65 8 ft ± . CONTRACTOR E.T.L

EXCAVATION EQUIPMENT
WATER LEVELAND DATE_

JD310-A

Not encountered

_DATE EXCAVATED_
.APPROX. DIMENSIONS: Length 3ft Width 2ft

4/19/89
.Maximum Depth_3_ft

!E
is
F^
i_ a:
uu ^
Q W

l.O'-

»/v

4.0'

5.0'

SAMPLE

ILU
t-

>

2.0'

§°=I!II

3 en

SOILDESCRIFnON

SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSrPi' OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY, —
USCSGROUPSYMBOL

SILT. mosdy brown with some gray zones, moist,

sdff(ML)

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

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

*

t-S

0co
S cs
>- 0
co .Zi

COMMENTS

31FFICU1TY IN B<CAVAT10N,
RUNNING GRAVEL CONDFTION.
;OLLAPSEOFWALLS. SANDHEAVE.
3EBRIS ENCOUNTERED. WATER SEEPAGE,
3RADAtiONALCONTACts;TCSTSAND'-~'
NSTRUMENTATION

BEGIN EXCAVATION® 15:30

We =212%
Dry Density = 95 .OPCF
LL=21 PI =2
K=6.2xl0-5cm/sec

FINISH BACKHLUNG @ 15:50
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[••:l,',Kfff» PROJECT NUMBER
GL065550.FLFS

TEST Pn- NUMBER

STP.08 SHEET OF

TEST PFT LOG

PROJECT Onalaska Municroal Landfill RI/FS

ELEVATION_
EXCAVATION EQUIPMENT JD310-A
WATER LEVELAND DATE Not encountered

.LOCATION. 2+50E.3+OON . LOGGER C. Lawrence

CONTRACTOR E.T.L

_DATE EXCAVATED_
_APPROX. DIMENSIONS: Length 3ft Width 2ft

4/19/89
.Maximum Depth 3 ft

IE
LU
a 3
FE ^
o- e
lu 3
a w

1.0'•

2.0-•

4.0'•

5.0'-

SAMPLE

ILU
I-

z

3

0.7'_

1.7'_

2.0'

§=III!

a

pkl

0

co

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSm/ ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUPSYMBOL

SANDY SILT. brown, moist, fum to sdff (ML)

LEAN CLAY. gray, moist, stiff (CL)

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

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

y
i
S cs
>- 0
co ^

COMMENTS

DIFFICULP/ IN EXCAVATION,
RUNNING GRAVEL CONOn-ION.
COLLAPSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUNTERED. WATER SEEPAGE,
GRADATIONALCONTACTS.TCSTSAND
iNSTRUMENTAflON " "' "•

BEGIN EXCAVATION® 15:10

We = 19.6%

Dry Density = 100.0 PCF
LL=21 PI =1
K=4.6xl0"6cm/sec

FINISH BACKHLLJNG @ 15:25
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i»:t,'iH///s PROJECT NUMBER

GL065550.FIJS
TEST PR- NUMBER

STP-09 SHEET

TEST PIT LOG

1 OF 1

PROJECT Onalaska Municipal Landfill RI/FS LOCATION^ 3+80E.3+OON LOGGER C. Lawrence

ELEVATION 664 ft ± CONTRACTOR E.T.L

EXCAVATION EQUIPMENT_
WATER LEVELANDDATE_

JD310-A

Not aicountered

_DATE EXCAVATED 4/19/89
.APPROX. DIMENSIONS: Lsnaih 3ft Widft 2ft Maximum Depth 3 ft

IE
y uj
m u
?2|
a- e
uj ^
a w

•> n'

4.0'•

5.0'

SAMPLE

_1
<>
a:
LU
I—

)

1.0'

1.7'

2.0'

§=IIII

6

C\J

a

w

SOIL DESCRIPTION

SOIL NAME.COLOR, MOISTURE CONTENT,
RELATIVE DENSHY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
JSCSGROUP SYMBOL

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

LEAN CLAY; pav.^moist. stiff (CL)

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

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

-J

3a
S C3
>- 0in ri

COMMENTS
31FF1CULTI' IN EXCAVATION.
RUNNING GRAVEL CONDmON.
30LLAPSE OF WALLS. SAND HEAVE,
3EBRIS ENCOUNTCRED. WATER SEEPAGE,
SRADATIONALCONTACTS.TCSTSAND
NSTRUMENTAT10N

BEGD^ EXCAVATION® 14:50

FINISH BACKHLUNG @ 15:05

A-14



f.'MC'W PROJECTNUMBER
GL065550.FI.FS

TEST PIT NUMBER
STP-10 SHEET OF

TEST PR" LOG

PROJECT Onalaska Municipal Landfill M/FS . LOCAT10N_ 4-1-801,1400N . LOGGER C. Lawrence

ELEVATION 666 ft ± CONTRACTOR E.T.I.

EXCAVATION EQUIPMENT_
WATER LEVELAND DATE_

JD310.A
Not encountered .APPROX. DIMENSIONS: Lsngth.

.DATE EXCAVATED.
3ft Width 2ft

4/19/89
.hAaximum Depth_ 3 ft

IE
S UJca ^3
pfi
c- =
aj 3
Q W

SAMPLE

asii&:

SOIL DESCRIPTION

SOILNAME.COLOR.MOISTURE CONTENT,
RELATIVE DENSrP^ OR CONSISTENCY,
SOIL STRUCTURE. MINERALOQY,
USCSGROUPSYMBOL

y
—I0m
2 C3
S3

COMMENTS
DIFFICULT/ IN EXCAVATION,
RUNNING GRAVEL CONDmON,
COLLAPSE OF WALLS. SANDHEAVE,
DEBRIS ENCOUNTERED, WATER SEEPAGE,
QRADAfibNALCONtACtS;TESTSAND'~~'
INSTRUMENTAT10N

1.0'

2.0'

3.0'-

1.0'

m

2.0'

SANDY STLT. brown, moist, fmn to sdff (ML) BEGIN EXCAVATION® 14:20

LEAN CLAY. gray, moist, sdff (CL)

We = 22J%
Dry Density = 100.2 PCF
LL=26 PI=4
K=5JxlO-7cm/sec

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

We =72%
Diy Density = 103 JPCF
K=6.8xl0-cm/sec

END TEST PrT@TO' B.G.S. FINISH BACKFILUNG @ 14:45

4.0'-I

5.0'H
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[»:hT,nffis PROJECT NUMBER
GL065550.FI.FS

TEST PFT NUMBER

STP-11 SHEET OF

TEST Pn- LOG

PROJECT Onalaska Municipal Landfill RI/FS _LOCATION.

ELEVATION 660 ft ±

5+50E,2+50N . LOGGER C. Lawrence

CONTRACTOR E.T.L

EXCAVATION EQUIPMENT_
WATER LEVELAND DATE_

JD 3\0-A. _DATE EXCAVATED_ 4A9/89
Not encountered _APPROX. DIMENSIONS: Length 3ft Width 2ft Maximum Depth 3 ft

I!
'CL. K
LU Z;
o 55

SAMPLE SOIL DESCRIPTION

SOIL NAME, COLOR. MOISTURE CONTCNT,
RELATIVEDENSIT^ORCONSISTCNCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

i
§

COMMENTS
DIFFICULT/IN EXCAVATION.
RUNNING GRAVELCONDmON,
COLLAPSE OF WALLS. SAND HEAVE.
DEBRIS ENCOUMTERED. WATER SEEPAGE,
GRADATIONALCONTACTS.TESTSAND
INSTRUMENTAT10N

.0'-

2.0'-I

3.0'

1.0'

1.7-

03

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

co

LEAN CLAY. gray. moist, sdff (CL)

POORLY GRADED SAND. fine, gray, dry to
moist, loose 10 medium dense (SP)

BEGIN EXCAVATION @ 13:50

We =13.4%

Dry Density = 115.8 PCF
K=63xl0-7cm/sec _ .

END TEST PIT @ 3.0' B.G.S. FINISH BACKHLUNG @ 14:15

4.0'-I

5.0'-]

A-16



>
I

Sample

STP-01

STP-02B

STP-04

STP-06A

STP-06B

STP-07

STP-oa

STP-10

STP-10

STP-11

STP-04

Sample
Interval In

Shelby Tube (a)

10

7

12

9

1

2

1

1

15

14

18
(Bag!

(in)

18

13

17

14

6

6

7

6

19

19

48
Sample)

Description

Brown, silly, Una to
med. SAND; little
clay. trace gravel

Brown, lean CLAY,

trace sand

Brown, silly, line to

med. SAND; llltle clay

Brown sill, some sand,

Hllte clay

Gray SILT. some sand,
llllle clay

Brown SILT, lltlle

sand and clay

Gray SILT, some sand,

llllla clay

Brown, line lo med.

SAND, trace sill and

clay

Gray-brown SILT, some

clay, llllle sand

Brown, silly, fine lo

med. SAND; little clay

Brown, lean CLAY,

lillle sand

Laboratory
uses
Classlllcallon

SM

CL

SM

ML

ML

ML

ML

SP-SM

ML

SM

CL

Table C-2

RESULTS OF LABORATORY TESTING

Natural Maximum (b)
Moisture Dry Type o( Dry Optimum (b)
Content . Density Permeablllly Permeabllily Liquid Ptasllc Density Moisture

(%)

11.5

19.4

(pcl)

118.0

(cm/sec) Test

22.5

15.0

15.6

18.6

22.2

19.6

7.2

22.5

13.4

102.9

113.0

113.4

108.6

95.0

106.0

103.5

100.2

115.8

0.000049 Rlgid-wall

0.00000032 Flexlble-wall

0.000024 RtQld-wall

0.000002 Flexlble-watl

0.0000011 Flexlble-wall

0.000062 Flexlble-wall

0.0000046 Flexlble-wall

0.00068 Rlgld-wall

0.00000055 Flexlbla-wall

0.0000063 Rlgld-walt

103.7 0.00000043(c) Flexlble-wall

(a) Zero Inches Is bottom ol tube.

(b) Maximum Dry Density and Optimum Moisture Content were determined In accordance with ASTM D 698.

Tests were perlormed on bag samples taken while excavating lesl pits.

(c) Peimoabllity test was peilonned on a tilmined moisture density specimen.

Limit

NP

30

NP

19

21

22

21

NP

26

NP

30

Index

NP

9

NP

1

2

2

1

NP

4

NP

10

(PC'L

120

112

(%)

11

14



Reference No. 2—Geophysical Investigation

Geophysical surveys were performed at the Onalaska Municipal Landfill in October
1988. The objectives of the investigations were:

• To determine the location, extent, and magnitude of the main drum

disposal area and the location of the buried tank truck

• To map the groundwater conductivity plume extending south of the
landfill

• To locate the "designated" solvent disposal area

A magnetometer survey defined several areas of buried 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 were used to delineate the
limits of the landfill and to estimate its thickness.

Figure E-2 reproduced from the RI report shows areas of buried metals. Figure E-5
from the report shows the estimated limits of the landfill and its thickness.

GLT316/011.51
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Reference No. 3—Solvent Disposal Area Investigation

Shallow Groundwater Sampling

The shallow groundwater sampling investigation consisted of sampling groundwater
through a narrow probe driven about 2 feet below the water table and analyzing the
samples in an onsite close support laboratory. Table F-l from the RI report shows

the results of the sampling and Table 1 from the same report show the results of the
close support laboratory testing.

Source Area Test Pit Investigation

The source area test pit investigation consisted of the excavation of four deep test pits

and the collection of grab soil samples. The objectives of the investigation were:

• 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

• To obtain data important in the evaluation of soil incineration and
offsite disposal

• To locate and determine the condition of a cache of 300 drums and a

500-gallon tank truck buried at the landfill site

The approximate locations of the test pits are shown on Figure H-l from the RI
Report. The test pit logs are included herein.

GLT316/011.51
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Table F-l

SHALLOW GROUNDHATER SAMPLING RESULTS

>
K3
10

Sample

Number

PB-01

PB-02

PB-03

PB-04

PB-05

PB-06

PB-07

PB-08

PB-09

PB-10

PB-11

PB-12

PB-13

PB-14

PB-15

PB-16

PB-17

PB-18

PB-19

PB-20

PB-21

PB-22

PB-23

PB-24

PB-25

PB-26

PB-27

PB-28

PB-29

Grid
Coordinates

160E 160N
80E 90N

20H 80N
80E 30N

160E 30N
Probe blank

Bottle blank

40H 30N
80W 90N
160E 80S

240E 70S
320E SOS
372E 40S

400E 160S
570E 70S
680E 80S
600E 160S
480E 160S
OE 200N
40H 330N
10E 430N

70E 540N

150H 410N
680E 430N

680E 280N
655E 160N
Probe blank

Depth of
Proble

Tip

13' 6"

5'

4- 3"

4' 3"

5' 4"

5' 10"

3' 4"

4' 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,"^

3/'.' .;

7 ••4

t, ..H9

;?^t/89
3/21/89
3/21/89

Time

1050
1137
1145
1330

1340

1409
1420
1437
1504

1534
1605

804
845
918

1022
1115
1150
1337
1404
1430
1505

1608
1700

841
921

1000
1025

HNu

Headspace

(ppml

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 sample

Slight sheen on water sample

HNu reading may be due to moisture evaporation from probe

Light milky brown color

Slight yellow-green color; slight foaming when shaken

Slight yellow-green color; slight foaming when shaken

Slightly cloudy; naphtha smell during purging

Yellow-green color

Slightly cloudy; foaming

Yellow-green color; slightly cloudy

Yellow-green color; slightly cloudy

Yellow-green color; slightly cloudy

Yellow-green color; slightly cloudy



Table F-l (Continued)

>
t

INS
co

Sample

Number

PB-30

PB-31

PB-32

PB-33

PB-34

PB-35

PB-36

PB-37

PB-38

PB-39

PB-40

PB-41

PB-42

PB-43

PB-44

GLT866/46

Grid
Coordinates

HOE 440N
180E 450N
120E 530N
200E 350N
120E 3 SON

190E 160N
300W 400N
290H 490N

340N 310N
210H 420N
210H 420N
210W 340N
Probe blank

300H 200N

200W SON

Depth of

Proble

Tip

19' 0"

21' 0"

20' 0"

21'

14- 0"

13' 0"

8' 0"

4' 0"

5" 0"

10' 4"

10' 4"

8' 0"

5' 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

Time

1012
1353
1435

1107
1205

1423
1450
1700
1508
1508
1530
1543
1637
1612

HNu
Headspace

(ppm)

400

60
90

450
420
9
6
4

3
3
3
0
2
4

Observations

Slight foaming
Slight foaming

No sample obtained

Slight foaming

Field duplicate of PB-39



4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

isa
+.

Field I.D.

GB-07-01

GB-07-02

GB-08 (55'-58')

GB-03-01

GB08(18'-28')

GB03-02
GB04(8'-11')

GB04 (54'-57')

MW04 (20'-30')

MW-2S-01

GB-01-01 (80')

GB-01-(120')

MW-5S-01

MW-2M-01

MW-1S-23'

MW-2D(108'-1H')

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

I.D.

1
3
5
7
9

11
13
15
19
21
53
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

0.050

0.120

0.040

0.690
0.040

0.110

0.390

0.700

0.110

0.730

0.750

0.740

4.51

BMDL
0.770
BMDL
0.030

6.58

1160

N

N

N
N
N

N
N
N

N

N

N

Xylenes Matrix

0.020

0.0/0

BMDL
1.12

BMDL
BMDL
BMDL
0.040

0.060

BMDL
BMDL
BMDL
0.420

BMDL
BMDL
BMDL
BMDL
0.530
BMDL

J
J

J
J

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.

20 "qc-89 ONA'.ASKACSL PAGE 1



4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

>
I

ro
Ul

Field I.D.

MW-7M (80'-82')

MW4PS01
GB-06-(18'-21')

PB-02

PB-03

PB-04

PB-05

PB-06

PB-08

PB-09
PB-10

PB-11

GB-6M-73'

PB-12

PB-13

PB-14

PB-16

PB-17

PB-18

PB-20
PB-21

IO-Aug-89

GC RUN#

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

CSL I.D.

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

Date Analyzed

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

ONALASKA CSL

Toluene

0.130 N

37.9/ffS J
0.470 J
0.440

0.420
0.610 J
8.69^ J
0.140
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
0.150 J
5.57^ J
0.140

3.40^

XvLenes

0.030 J

1.39/f
0.010 J
0.020 J
0.010 J
0.010 J
0.950
0.010 J
0.020 J
BMDL
0.220
0.230
BMDL
0.010 J
0.220

BMDL
BMDL
BMDL
0.140
0.110

0.670

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

PAGE 2



4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

>
I
(0
0)

Field 1.0.

GB-5(10')
GB-5 (80-)
PB-22

PB-23
MW-10M(18'-21')

PB-24

PB-25

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

10-Aug-89

GC RUN#

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

CSL I.D.

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

Date Analyzed

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

ONALASKA CSL

Toluene

BMDL
BMDL
0.140

0.220 J
BMDL
BMDL
BMDL
BMDL
BMDL
10.^
BMDL
BMDL
I.OSjd

BMDL
0.010 J

BMDL
BMDL
BMDL
BMDL

43.0^f/J
5.97tf J

Xylenes

BMDL
BMDL
0.010 J
BMDL
BMDL
BMDL
BMDL
BMDU
BMDL
0.310
BMDL
BMDL
0.120
BMDL
0.020 J
BMDL
BMDL
BMDL
BMDL
0.650

0.470

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water

PAGES



4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

>
I

10
-^

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)

10-Aug-89

GC RUN#

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

CSL I.D.

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

Date Analyzed

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

ONALASKA CSL

Toluene

5.03// J
BMDL
BMDL
BMDL
BMDL

20.4^, J
13.^ J
BMOL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.140 J
0.050

BMDL
1.83JL

13.6 \ff J

Xylenes

0.770

BMDL
BMDL
BMDL
BMDL
0.830
0.766
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.060 J
BMDL
0.390 J
2.43 ft J

Matrix

Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Soil
Soil

Soil
Soil

PAGE 4



4/19/89

TABLE 1

ONALASKA CLOSE SUPPORT LABORATORY DATA

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

>
10
00

Field I.D.

TP-05 (CSL)
TP-06 (CSL)
TP-07 (CSL)
TP-08 (CSL)
TP-09 (CSL)
TP-IO(CSL)
TP-FB-04 (CSL)

TP-H(CSL)
TP-H-FR(CSL)
TP-12(CSL)
TP-13(CSL)
TP-14(CSL)

GC RUN#

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

CSL I.D.

167
169
171
173
177
179
181
183
185
187
189
191

Date Analyzed

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

Toluene

BMDL
BMDL
9.27

1.U

BM&L
BMDL
BMDL
0.975

1.72ff
BMDL
0.085
BMDL

Xylenes Matrix

BMDL
BMDL
BMDL
0.670
BMDL
BMDL
BMDL
5.99ff^ J
9.67f/ J

BMDL
BMDL
BMDL

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

10-Aug-89 ONALASKA CSL PAGES



4-20-89

TABLE 1

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

>
ro
(0

Field I.D.

GB03-02
GB04(8'-11')
GB04 (54'-57')

MW-5S-01

MW04 (20'-30')

MW-2S-01

GB-01-01 (80')
MW-2M-01

GB-07-01

GB-07-02

GB08 (55'-58')
GB-01 (120')
MW-1S-23'

MW2D(108'-111')
MW-1M-01

MW-3S-01

MW-7S-(20'-30')

MW-7M-(80'-82')

MW4PS-01
GB-06(18'-21')

10-Aug-89

GC RUN#

92
93
94
95
96
97
98
99

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

CSL I.D.

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

Date
Analyzed

3/15/89
3/15/89
3/15/89
3/15/89
3/15/89
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

ONALASKA

1.1.1-TCA

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.010
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
9.130

BMDL
BMDL
0.730
BMDL

CSL

TCE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.0/0
BMDL
BMDL
0.010

BMDL

PCE

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

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

PAGE y ^



4-20-89

TABLE 1

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

co
0

Field 1.0.

PB-02
PB-03
PB-04

PB-05
PB-06
PB-09

PB-10

PB-11
GB-6M (73')
PB-12

PB-13
PB-14
PB-16
PB-17

PB-18
PB-18DUP
PB-20
PB-21

GB-5(10')
GB-5 (80')
PB-22

10-Aug-89

GC RUN#

192
193
195
196
197
272
273
274
275
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

78DUP
82
84
86
88
90

Date U
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

ONALASKA CSL

.1-TCA

BMDL
0.008

BMDL
0.050
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.0/0

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

PCE Matrix

BMDL
BMDL
BMDL
0.010
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMD'L

Water
Water
Water

Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water

PAGE 9' 7



4-20-89

TABLE 1

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

>
I

co

Field I.D.

PB-23
MW-10M (18-21')

PB-24

PB-25
PB-26

PB-27

MW-10M(76'-78')

MW-9M (25')
MW-9M (80')
PB-08

PB-15

PB-19

HOSE DISC WATER
MW-3M
MW-11M(20'-22')
MW-11M(76')
PB-28

PB-29

PB-30
PB-31
PB-32

10-Aug-89

GC RUN»

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
no
114
116
118
120
122
124
126

Date l^L
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

ONALASKA CSL

1-TCA

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.450
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
0.010 J
0.470

0.020

TCE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDU
BMDL
BMDL
BMDL ;
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

PCE

BMDL
BMDL
BMDU
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water

Water

PAGE y ^



4-20-89

TABLE 1

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

>
co
ra

Field I.D.

MW-12S

MW-14S
PB-34
PB-35

PB-38

MW-8D
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

10-Aug-89

GC RUN#

426
427
431
432
433
434
435
436
437
438
439
440
441
506
507
508
509
511
512
513
514

CSL I.D.

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

ONALASKA

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

CSL

TCE

BMDL
BMDL
0.010
BMDL
BMDL
BMDL
BMDL
BMDI.

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

PCE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
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

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

PAGE4-('y/



4-20-89

TABLE 1

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

>
I

oa
oa

Field I.D.

MW-14S(8.5')
TP-09

TP-10
TP-FR-04

TP-11

TP-11-FR

TP-12

TP-13

GC RUN#

515
516
517
518
519
520
521
522

CSL I.D.

176
178
180
182
184
186
188
190

Date
Analyzed

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
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

TCE

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDU
BMDll

PCE

BMDLi
BMDL
BMD1-
BMDL
BMDL
BMDL
BMDL

fi;;;::.:::; BMDU-.:'

Matri

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

10-Aug-89 ONALASKA CSL PAGE » 1C)
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PROJECT NUMBER

GL065550.FI.FT

TEST PIT NUMBER

DTP.01 SHEET 1 OF 1

TEST PIT WALL LOG

LOCATION 1+OOE, 4+80N TO 1+OOE. 4+40N

DATE EXCAVATED _4/17/89Pl PVATIDN 662' CONTRACTOR
EXCAVATION MFTHOn BACKHOE-JD.310A LOGGER J.LAMONT/C. LAWRENCEWATER LEVEL AND nATP 13' B.G.S. 4/17/89

nppTH 12-13-APPROXIMATE DIMENSIONS: LENGTH

K .
SAMPLE TP-02

POORLY GRADED SAND WITH
SH.T.MEDTOFINE
SAND.BROWN.MOIST.MEDIUM
DENSE (SP - SM)LEANCLAY, GRAY.MOIST.STIFF

(CL- ML)
SU.TY SAND, FINE
SAND.GRAY.MOIST.MEDIUM DENSE
(SM)

WELL GRADED SAND, MED TO
FINE.BROWN TO
BLACK.MOIST.LOOSE TO MEDIUM
DENSE. INTERLAYERED WITH
REFUSE (SW)

WELL GRADED SAND WTH GRAVEL,
COARSE TO MEDIUM SAND. COARSE TO
FINE GRAVEL, DARK
BROWN.MOIST.MEDIUM DENSE TO
DENSE.Lirn.E TO NO REFUSE (SW)

x
SAMPLE TP-01
HNU >20ppm

x
SAMPLE TP-04

WELL GRADED SAND, SIMILAR TO
ABOVE'EXCEPT GRAYER,
INTERLAYED WITH REFUSE (SW)

SAMPLE TP-03
x

EXCAVATION TO
WATER TABLE

Limits
°f.
Excavation

FIGURE H-2
DTP-01
ONALASKA LANDFILL Rl

38 40 SOUTH

GL06S5SO.FIVTP-01 10-24-89



PROJECT NUMBER
GL065550.FI.FT

TEST PIT NUMBER
DTP-02

TEST PIT WALL LOG

LOCATION 1+40E' 2+50N To 1+70E" 2+80N

ill_— DATE EXCAVATED 4/18/89E LEVATION 656" - 660' CONTRACTOR
NONE ENCOUNTERED BACKHOEJD-310.A IOGGFR C. LAWRENCEWATER LEVELAND DATE EXCAVATION METHOD

APPROXIMATE DIMENSIONS: LENGTH

I II!
SILTfSAND, MED TO FINE
SAND.BROWN.MOIST.MEDUM
DENSE (SM)-_

COMMENTS
Began excavation at 0820 hrsSILTfCiAY,

BROWN.MOIST.STIFF (ML)

LEAN CLAY, GRAYTO
REDDISH
BROWN.MOIST.STIFF
(CL)

POORLY GRADED SAHD,

MEDIUM DENSE

WELL GRADED SAND, MED TO FINE.
B'ROWNTO'BTACk;M(ilST7LoblETO'
MEDIUM DENSE.INTERLAYERED WITH
nifui'E ~"~"CRUSHED DRUM

CONTAINING OILY
RAGS, BLUE
PIGMENTED
MATERIAL
s
t
I

/ZCRUSHEd
DRUMS

/CRUSHEDl f 2 CRUSHED
^ DRUM / '. DRUMS ^
^-•"- '^-•--^

t SAMPLE .
'fp^05~ *

Limits
of
Excavation

SAMPLE
JP-07^ CSAMPLE

TP-08

Stop excavation and begin
backfllllng at 1110 break for
lunch 1230-1330 stop
backfllllng at 1500.SAMPLE TP-06

Limits
of
Excavation

WELL GRADED SAND,
SIMILAR TO ABOVE WITH
LESS REFUSE

FIGURE H-3
DTP-(P
ONALA, .. _ANDRLLRI

r,i CIRWVI FI > TP n-' R ?K nn



PROJECT NUMBER

GL065550.FI.FT

TEST PIT NUMBER

DTP-03 SHEET 1 OF 1

TEST PIT WALL LOG

s£
"5I@3
Off!

SAMPLE

(B

s
ll
n

PROJECT ONALASKA
658'- 662'

ELEVATION.

WATER LEVELAND HATF NOT ENCOUNTERED

APPROXIMATE DIMENSIONS: LENGTH 28'

LOCATION 2+50E,1+20NT02+60E,1+50N MAP OF _§_

ETI _ DATE EXCAVATED—ILLfilSA
WALL OF PIT

CONTRACTOR.

EXCAVATION METHOD BACKHOE JD. 310 - A

winTH 2' - 3' DFPTH 10.5' REMARKS—

LOGGER CHRIS LAWRENCE

>
I

co
~<4

2-{

4-1

6-1

8-1

I 11111111
SILTfSAHD, FINE SAND.BROWN.MOIST.MEO DENSE (SP-SM)

SLTYSAND, FINE'SAND.GRAYTQ
'-SM)

9.0'

10-
10.0'

TP-09
TP-10

'_- OIL \

^/-^METAk t
^ «i

WELL GRADED SAND, MEDIUM
TO FINE.BROWN TO BLACK.
DRY TO MOIST (SW),
INTERLAYEREDWltH REFUSE

SAMPLE
TP-10
• x

12-1

SAMPLE
TP-09

EAST 0
T
6

T
8 10 12

-1—T
14 16

Limits
of
Excavation

COMMENTS
Began excavation at 1530.

18 20

LENGTH (FT)

1—I—I—T—I—T
22 24 26 28 30 32

Little evidence of leave
decomposltlon

Stop excavation and begin
backf filing at 1700 stop
backdlllng at 1800.

-1—T—T
34 36 38 40 WEST

FIGURE H-4
DTP.03
ONALASKA LANDFII L Rl



PROJECT NUMBER

GL065550.FI.FT

TEST PIT NUMBER

DTP-04 SHEET 1 OF 1

TEST PIT WALL LOG

ie
uuT
Bly

?i
o,a
U13
am

SAMPLE

(B

s
51
a>N

PROJECT ONALASKA LOCATION 3+60E, 0+40N TO 3+80E 0+30N MAP OF. N WALL OF PIT

FIFVATION 657'

WATER LEVELAND nATF NOT ENCOUNTERED

APPROXIMATE DIMENSIONS: LENGTH 38'

CONTRACTOR ETI DATE EXCAVATED 4/19/89

EXCAVATION METHOD BACKHOE JD . 310 - A

WIDTH 2'-8' DFPTH 10'-12' REMARKS.

1 QRRpnC. LAWRENCE

12

14-^

1.0'

2.0' TP-12

3.0-

4.0' TP-11

6-1

8-1

10-|

11.0

12.0'

TP-13
TP-14

SILTfSAHD, FINE

SAMPLE
TP-12 ' POORLY GRADED SAHD WTH

SH.I; MEDIUM TO FINE SAND,
BROWN TO BLACK. PARTICLES
CEMENTED. HARD (SP-SM)
HNU.10PPM

POORLY GRADED SAND,
MEO TO FINE SAND.
SHOWN. MOIST. MEDIUM
DENSE (SP-SM)

POORLY GRADED SAHO.
FINE.GRAY.DRYTO
MOIST.LOdSE TO MEDIUM
DENSE (SP) HNU . 50 PPMx

SAMPLE
TP-11

WELL GRADED SAND WTH
Sftl; MED TO FINE SAND,
?dwN-TOBLA(X MOI'ST,
LOOSE TO'MEOiUM DWSk,

(SW-SM)

^ - -• t

I tRUSHED «
,. DRUM f
I--"

.CRUSHED I
1--

^-".ri
,'CRUSMED,
DRUM

»• — — SAMPLE
TP-13 SAMPLE

TP-14^

LARGE METALLIC
OBJECT. OUT OF
REACH OF BACKHOE WELL GRADED SAND WITHGHAyEL.

COARSE TO FINE SANO.ROUNDED
COARSE TO FINE GRAVEL.OARK
BROWN.MOIST.DENSIT/ UNKNOWN
(SW)

Limits
of
Excavation

CST 0
-I—I—I—\ —I—I—I—I—I—T
8 10 12 14 16 18 20 " 24 26

LENGTH (FT)

-1—I—I —I—I—T
28 30 32 34 36 38

COMMENTS
Began excavation at 0755 HNU
reading 10 ppm at top of trench
on west side after" 6.5' of
excavation.
Sample TP-11 taken at 0805
upgrade to Level B at 0815 (2 ppm
onHNU In BZ).

TP-12 taken at 0845.

TP-13 taken at 1022.

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

TP-14takenat1120.

Fine gray sand layer continuously
sloughing during pit excavation.

Stop excavation and begin
backdlllng at 1130.
FlnlshbackfllHngat1215.

40 EAST

FIGURE H-5
DTP-04
ONALA LANDFILL Rl



Reference No. 4—Hydrogeologic Investigation

The hydrogeologic investigation consisted of the drilling and geologic logging of 8
geotechnical boreholes, installation of 21 monitoring wells, water level monitoring, and
slug testing for in situ hydraulic conductivity measurement.

Monitoring well and boring locations are shown in Figure D-l from the RI report. A
summary of the drilling methods used is presented in Table D-l from the report.
Groundwater elevations measured are shown in Table D-7 from the report. The

geotechnical boring logs from the RI are included herein. Grain-size testing was
performed on select samples. Grain-size testing results are presented in the RI
report.

GLT316/011.51

A-39
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SCALE IN FEET

A-40

FIGURE D-1
GEOTECHNICAL BORINGS
ONALASKA LANDFILL Rl



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

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

A-41



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

Method Comments

MW-8S
MW-8M

MW-8D

MW-9M
MW-10M
MW-11M

MW-12S
MW-13S
MW-14S

Auger to 24 feet
See GB-6 for details

Mud rotary to 138 feet

Auger
Auger
Auger

Auger

Auger
Auger

GLT913/007.WP

to
to
to

to
to
to

80
80
80

23
25
18

feet
feet
feet

feet
feet
feet

Drilled 3 times (well problem)

A-42



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

B-l

B-2A

B-3A

B-4S
B-4D
B-5

6/1/88
Elev.

642.(
642..

642.'

642.-

642.;

61
45
42
45

57

3/31
Depth

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

17.76

16.09

11.24
11.20

16.92

,89
El;

646
646
647
645
645
645
645
645
644
6A5
645
644
644
644
6AA
644
644
644
644
644
644

645

644
644
645
645

BV.

.35

.34

.06

.86

.46

.27

.31

.40

.82

.64

.25

.39

.73

.83

.81

.37

.80

.07

.52

.84

.71

.66

.97

.92

.92

.08

4/17/89
Depth

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

Eli

644
644
644
643
644
643
643
643
643
643
643
643
643
643
643
643
643
643
643
644
642

644
643
643
643
643
643

av.

.10

.12

.55

.99

.02

.94

.85

.94

.85

.92

.63

.93

.73

.73

.76

.57

.44

.62

.81

.01

.75

.14

.93

.86

.34

.87

.88

Dei

18
19
20
20
20
12
11
12
20
15

4
18
19
18
17
12
12
13
18
20
13

19
23
16
12
12

6/12
>th

.48

.22

.16

.67

.79

.35

.36

.30

.90

.35

.66

.28

.93

..66

.65

.35

.93

.21

.87

.55

.24

.03

.12

.93

.60

.58

,89
Elj

644
644
644
644
644
644
644
644
644
6A4
643
644
643
643
644
643
643
643
644
644
642

644
644
644
643
644

IV.

.25

.25

.72

.26

.28

.09

.07

.16

.11

.11

.80

.23

.95

.97

.00

.75

.58

.96

.08

.32

.95

.39

..11

.13

.56

.04

Dei

20
21
22
22
22
14
13
14
22
17

6
20
19
20
19
13
14
15
20
22
15

8/2
3th

.88

.12

.11

.59

.81

.46

.35

.29

.82

.52

.55

.39

.91

.63

.63

.71

.22

.14

.90

.69

.14

,89
Elev.

642
642
642,
642,

642,
641
642
642
642,
641
641
642
641
642,

642,
642
642,
642,
642,
642,

641

.34

.35

.77

.34

.26

.98

.08

.17

.19

.94

.91

.12

.97

.00

.02
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PROJECT NUMBER

GL06S550.F1.FQ

BORING NUMBER

GB-01 SHEET 1 OF 4

SOIL BORING LOG

ppniFRT ONALASKA locjmoN SEOFMW-5S

DRILLING CONTRACTOR _EH!CME-75C)LELEVATION.

DRILLING METHODAND EQUIPMENT MUD ROTARY WITH SPLIT- SPOON SAMPUNG

WATER LEVEL AND DATE_ START 3-13-89 — FINISH 3-15-89 LOGGER JAI

le
UUJ"
nQIuson

5

10

15

20

25

30

SAMPU

ILU

7\s

7\5

7\s

As

A

Q!°:
:y

LLj!
Q-ss

SS1

SS2

SS3

SS4

SS5

SS6

s
Ulk

1.6

1.0

0.7

0.5

0.6

STANDARD
iNETRATIOH

TEST
RESULTS
e'-e'-r

(N)

2-1-2-2

4-7-6-6

5-7-8-10

4-4-4-5

10-9-9-6

7-5-7-7

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSfT^OR CONSISTENCY, SOIL
STRUCTURE. MINERALOGY, USCS GROUP
SYMBOL"""''

Light Brown Silty - Fine Sand

No Recovery

Looss Medium to Coarse Sand

Looss Coarse Sand and Fine Gravel

Loose Coarse Sand and Fine Gravel

Cobbles

Loose Coarse Sand and Fine Gravel

D

18
n:j

SM

SP

SP

SP

SP

COMMENTS

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

HNu=0 ppm(t= 11:50)

HNu^O ppm(t= 11:58)

HNu»S-9ppmSS
= 10-12 ppm in Borahole

Note: Slight oil sheen on water
from S3

Hard Drilling - Gravelly

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

Hard Drilling - Gravally

HNu = 0 ppm in Mud

HNu = 2-6 ppm in Borehole_
= 0 ppm in Breathing Zone
= 0 ppm /n Mud and SS

HNu = 1-2 ppm in Borehole
= 1 ppm in SS
= 0 ppm OT Brealhing Zone

.65550.0E.DE GB-U1 1 8-17-89
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-01 SHEET 2 OF 4

SOIL BORING LOG

pBfiiFCT ONALASKA LOCATION.

DRILLING CONTRACTOR ET1 (CME 750)ELEVATION.

DRILLING METHODAND EQUIPhCNT MUD ROTARY WITH SPLIT- SPOON SAMPUNG

WATER LEVEL AND DATE_ START 3-13-89 FINISH 3-15-89 LOGGER JAI

l£
m;
?s
,a§1

35

40

45

50

55

60

SAMPLE

I
HI

A

2"

Qi£
ffi^

SS7

SS8

SS9

SS70

SS11

SS?2

s
i

0.6

0.2

0.2

1.0

1.3

0.5

STANDARD
'ENETRAT10N

TEST
RESULTS
s'-y-e'

(N)

4-14-S-S

6-6-8-8

14-14-16-22

12-14-22-16

12-15-14-2S

1S-10-10-13

SOILDESCRIpnON

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

Gravelly Sand

Fine Gravel with Some Coarse Sand

Fine to Medium Gravel with Some Coarse
Sand (Rock Blocking End of Spoon)

0.2' Fine - Medium Gravel

Medium Coarse Sand

Medium - Coarse Sand

0.5' Gravelly Sand

Medium - Coarse Sand with Trace Fine Grave/

u

0
B

18m^i

SP

GP

GP

SP

SP

COMMENTS

DERH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS
AND INSTRUMENTATION

Note: 30' Casing in Hole
<t= 4-^0)'

Drilling Rough - Gravally
Losing Water

t

HNu = 0 ppm in Borehole
(t =4:40)

(t= 5:00)
i
I

HNu = 0 ppm

Drilling Easier Less Gravel

HNu=Oppm(t=8:15)

ft = 8:40;
Make Another Batch of Mud

HNu = 0 ppm OT Mud

HNu = 0 ppm (t= 9SO)

HNu = 0 ppm

Le5550.0E.DE QB-01 2-8-17<9 A-45
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-01

SOIL BORING LOG

SHEET 3 OF 4

PROJECT_ONALASKA_ LOCATION.

DRILLING CONTRACTOR ETi (CME 750)ELEVATION.

DRILLING METHOD AND EQUIPMENT MUD ROTARY WITH SPLIT. SPOON SAMPUNG

WATER LEVEL AND DATE_ START—3-13-89 — FINISH 3-15-69 LOGGER JAI

|£
iy
?s&1
QU1

SAMPLE

I
01

§=
3UIS

STANDARD
PENETRATION

TEST
RESULTS

^
sfe.

6--6--6-

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSFT/OR CONSISTENCY. SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL"""' 0

m

1§

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRiLUNG FLUrDLOSS.'TESts' " " "
AND INSTRUMENTATION

SS73 1.5 3-1-1-1 Very Loose Medium Sand with Some Coarse
Sand

SP (t = 1^)5)

SS14 0.9 12-11-14-17 Medium - Coarse Sand SP HNu=Oppm(t»1^2)

S3 75 1.7 11-16-13-3 Medium - Coarsa Sand with Uttia Fine Gravel SP HNu=Oppm (t=1:SO)
Mix Batch of Mud

SS16 1.8 9-2-2-6 Same as Above SP

SS17 0.9 20-30-31-35 Brown Medium - Coarse Sand SP OVA = 0 ppm
= 1-2 ppm from SS
= 4-€ ppm In Mud

SS18 7-1-5-13 Brown Medium - Coarse Sand with Fine Gravel SP

90
L65550.DE.DE GB.Of37.21.89 A-46
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fHCMECT NUMULH

GL06S5SO.F1.FQ

BORING NUMBER

GB-01 SHEET 4 OF 4

SOIL BORING LOG

ponicnT ONALASKA LOCATION.

DRILLING CONTRACTOR ETI (C ME 750)ELEVATION.

DRILLING METMODAND EQUIPMENT MUD ROTARY WITH SPLIT-SPOON SAMPLING

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

|£I?il
0.0:
Ul;
ai

SAMPLE

;ff
Ey

yj!i

STANDARD
PENETRATION

TEST
RESULTS

s£
e'-e'-v

(N)-

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSrr^OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL'""" 0

m
Is

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRiLUNG FL'UfD LOSS, TESTS'" " ~'
AND INSTRUMENTATtON

95 -\ SS19 12-10-31-33

100 -\ SS20 13-17-25-20 Reddish Brown Silty Fine Sand with
Trace Medium Sand

0.5'Msofum Fine Sand

SM

105

SS21 11-15-19-24 Reddish BmwnSilty Fine Sand with
Trace Medium Sand

SM

SS22 1.S 2-2-11-21 Same as Above SP

SS23

3'-

ss

1.0 31-40-33-2B

77-22

Reddish Fine Sand SP

END OF BORING

(t=SS5)
OVA = 40-50 ppm m Mud

= 0 ppm OT Breathing Zone
= 0 ppm /n Borehole

Cobbles

(1=S:40)

ft=B:50)
Inu = 0 pp/n

HNu = 0 ppm
Take CLf 'Sample (-0.1)

L65S50.DE.DE GB-014 7.21-89 A-47
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PROJECT NUMBER

GLO 6S550.F1.FQ

BORING NUMBER

GB-02 SHEET 1 OF 3

SOIL BORING LOG

PRFUFCT ONALASKA LOCATION WEST OF SHED, SW OF LANDFILL

DRILLING CONTRACTOR _ETLELEVATK3N.

DRILLING METHOD AND EQUIPMENT FUGHTAUGERS TO MUD ROTARY, WATER ROTARYTHROUGH SCREENED ZONE

WATER LEVELAND DATE_ START 3-19-89 FINISH 3-20-89 LOGGER K.OLSON

Ie
Bg
=£
,<r

@3am

SAMPLE

f̂fl
^i

STANDARD
PENETRATION

TEST
RESULTS
6--6-.6'

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTCNT,
RELATIVE DENSnTOR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

0
a
18
81^

COMMENTS

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

5 -\ ss? 2.0 4-5-6-3

SS2 10 3-4-5-5

SS3

SS4

SS5

0.6

0.7

5-10-15-23

7-7-6^

6-10-8-8

SS6 7-7-6-5

30

Medium to Coarse Sand, Brown, Moist. Alt
Sequences of Coarse Sand Grading to
Medium Sand. Fineing upward in Approx.
4' Sequences.

SP

Sams, but whh less Apparent Laminar
Structure, Trace Fine to Afedfum Gravel

SP

All Slough

Fine to Coarse Sand, Trace Silt and Gravel.
Brown in Color.

Same as Above

SP

SP

SP

SP

HNu = 0 ppm Down Hole
Hnu =0ppm Sample Headspace
90LEL=6

HNu =Sppm in Breathing Zone
Diminished toOppm within
1 Min.

HNu = 70 ppm on Sample Head-
space 90 LEL = 10

6' Casing installed to 15'

3'Spoon (14'to 16') CLP Sample
Added Mud, Flushed to 16' then
Sampled. ON-6B02-16

VOAs (4 - 4oz. jars) and
(8 • 8oz. jars)

HNu = 0 ppm Down hole

L6S556.?E.DE G8-02 1 8-17-89 A-48
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PROJECT NUMBER

GL0655SO.F1.FQ

BORING NUMBER

GB-02 SHEET 2 OF 3

SOIL BORING LOG

paniFRT ONALASKA LOCATION WEST OF SHED, SW OF LANDFILL

ELEVATION. DRILLING CONTRACTOR. ETI

DRILLING METHOD AND EQUIPMENT FUGHTAUGERS TO MUD ROTARY, WATER ROTARYTHROUGH SCREENED ZONE

WATER LEVEL AND DATE_ START 3-1&-S9 FINISH 3-20-89 LOGGER K. OLSON

s,3e
Bg
?i
h,c
@3
DOT

SAMPLE

Ss5UJ
$£
s,:

STANDARD
PENETRATION

TEST
RESULTS

§£
6--6-.6'

(N)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONT^
RELATIVE DENSrT/ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

y

18.mZi

COMMENTS

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

SS7 0.4 13-18-15-17 Sand with Gravel less than T" SP HNu = 0 ppm on Sample
Headspace. Could be mostly
slough. Rig has been noisy, so
could be occasional Gravel Seams
in Last 10'

40 -|

SS8 0.9 12-13-11-14 Fine to Coarse Sand, Trace Gravel SP HNu = 0 ppm on Sample
Headspace

50 -|

sss 19-27-49-21 Same as Above, Except Encountered a 4' Gravel
Zone, Gravel Less than 2' at 54'

SP 3" Spoon at 55' to Collect CLP
Sample (2 • 4oz. jars) for VOAs
and (5 - fioz. )ars)ON-6B02-55
Hnu = 0 ppmon Sample
Headspace

60 Gravel Zones Rig Chattering from ST to 59'
L65550.DE.DE GB-0228-17-fl9- A-49
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PROJECT NUMBER

GL065550.F1.R3

BORING NUMBER

GB-02 SHEET 3 OF 3

SOIL BORING LOG

PROJECT_PNALASKA_ LOCATION WEST OF SHED, SW OF LANDFILL

ELEVATION. DRILLING CONTRACTOR. ETI

DRILLING METHOD AND EQUIPMENT FUGHTAUGERSTO MUD ROTARY, WATER ROTARYTHROUGH SCREENED ZONE

WATCR LEVEL AND DATE_ START 3-19-89 FINISH 3-20-89 LOGGER K. OLSON

s,s£
Sg
?fi
B.C
UI3
QU>

SAMPLE

II
5y^1̂

£
1_i£

STANDARD
PENETRATION

TEST
RESULTS
e'-v-e'

(N)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE COWTCNT,
RELATIVE DENSrTC OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYM8CH-

y

I..!§

COMMENTS

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

ssro 0.4 21-19-16-13 Same as Above, Fine to Coarse Sand,
Trace Gravel

SP Install F Casing to 65', and
Flushed with Claar Water

70 -|

SS11 26-30-15-16 SP

754:

CLP Sample Collected from 73'
toApprox. 78', VOAswere \
Collected from Undisturbed -
Sample. Some of other Parameters \
were Collected from Undisturbed j
Sample and Slough that Settled
out in Cased Borehole ON-GB02-75

80
^NDOFBORING -1

L6&5SO.DE.DE 08-023 8-17-89 A-50
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PHUJtL.1 NUMBER

GLO 6S550.F1.FQ

BORING NUMBER

GB-03

SOIL BORING LOG

SHEET 1 OF 3 ;

t

pRfwr-T ONAIASKA LOCATION 75FT WEST OF SOUTH GATE.

DRILLING CO^f^RACTOR_IILELEVATION.

DRILLING METOODAND EQUIPMENT CME-75 HSA (4 1/2-)AND MUD ROTARY WITH SPLIT-SPOON SAMPUNG

WATER LEVEL AND DATE_ START 3-8-89 _ FINISH 3-8-89 LOGGER _JAL

IE
Sg
?i
ace
Ul
ai

SAMPLE

ILU

SsS3?5
E;

STANDARD
PENETRATION

TEST
RESULTS

i£
6--6--6-

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSFT/ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOQY. USCS GROUP
SYMBOL

0
a
Is
m.5

COMMENTS

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

s-l

10 -I

15 -|

20 -|

25 -\

HSA

30

ss

ss

ss

ss

S3

ss

ss

ss

SS01

ss

ss

ss

1.3

1.6

0.6

1.3

0.5

0.7

0.3

0.5

0.8

1.4

0.7

29-21-13

3-4-3-3

2-5-6-7

6-3-1-1

3-2-2-3

2-1-1-1

2-3-12-13

Dark Brown Silty - Fma Sand with Trace Fine
Gravel

SM

Rust Silty - Fine Sand with Trace Fine Giavel

Fine to Coarse Sand With Some Silt

SM

SP

Dark Brown Fine Sand with Trace Fine Gravel

6-11-13-19

30-16-20-16

5-5-7-5

10-13-12-11

Medium to Coarse Sand and Fine Gravel

Same as Above (Sample Collected forCSL)

Same as Above

Same as Above

Medium to Coarse Sand with Trace Fine Gravel -\

Same as Above

Same as Above

No Recovery

\,

SP

SP

SP

SP

^

SP

SP

SP

No HNu Deflection

LEL=0%

LEL=0%

No HNu Deflection

HNu Dafiection
From SS 40-SOppm
Borehole 10-ISppm
Breathing Zone Oppm

HNu Defection
From Borehole 30-40ppm
Breathing ZoneOppm

Last 1/2' Discolored - Grey 1 > 4

Noted Oil-type Sheen
HNu Defection

From SS 12-13ppm
Borehole ZOppm
Breathing Zone Oppm

Slight Discoloratiori
HNu Deflection

^--firowBsreftote^O- 15ppm
Breathing Zone 3^4ppm

\
Mud Rotary —

\
No Discoloration ,'
OK4»0_^ —-
CollectecTGrain Size Sample

No OVA Readings /

No OVA Readings

L65550.F1.FQ 08-03 1 7KBiB9

A-51
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PROJECT NUMBER

GLO 6S550.F1.FQ

BORING NUMBER

GB-03 SHEET 2 OF 3

SOIL BORING LOG

PRFIIPHT ONALASKA LOCATK3N.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE. START. FINISH LOGGER JAI

|£liil
a-£

Qi

-30-

35

40

45

50

55

60

SAMPLE

ILU

T

2'
3s
2-
7\s
2-
7\s
2'
7\s
2-
7\t
7\-
A

§s
cy

yji
u.;

?§

ss

S3

ss

SS02

ss

ss

S3

ss

ss

ss

S3

ss

s
LU

fe

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
'ENETRATION

TEST
RESULTS

F-F-ff
(N)

7-8-9-23

27-27-21-22

11-12-13-12

n-10-10-13

15-21-22-24

12-13-12-12

10-18-20-20

10-15-15-17

6-10-11-18

15-15-13-13

18-18- 16-2S

50-48-29-20

SOIL DESCRIPTION

SOIL NAIUE, COLOR, MOISTURE CONTCNT,
RELATIVE DENSm^OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUPSYMiOL"'"' """"""~~ "

Medium - Coarse Sand with Trace Fine Gravel

Sand with soma Fine Gravel

Medium - Coarse Sand with some Gravel

Gravelly Medium Coarse Sand

MedSum to Coarse Sand, Mora Gravally at Bottom

Medium to Coarse Sand with Trace Fine Gravel

Same as Above

Sams as-Above

Same as Above

Same as Above

Same as Above

Same as Above

Gravelly Medium- Coarse Sand
Fine to Medium Gravel

Same as Above

y
0
n
18
01^

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

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

:

OVA»Oppm(t= 11:15)

OVA=Oppn(t' 11:40)
Collected Grain Size Sample

OVA=Oppm(t= 13:00)

OVA =0 ppm (t = 13:50)

L65550.FLFCJGB-03 2 7/28/89 A-52
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KHOJfeCI NUMUtH

GL065550.F1.FQ

BORING NUMBER

GB-03 SHEET 3 OF 3

SOIL BORING LOG

PRQJECT_ONALASKA_ LOCATION.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHODAND EQUIPMENT.

WATER LEVEL AND DATE, START. FINISH 3-9-89 LOGGER JAI

Ie
a;uI!n-a
@3
QO)

SAMPLE

I §?Esg
Si^

s
LUIfe

STANDARD
PENETRATION

TEST
RESULTS
6"-6-.6-

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSrTYOR CONSISTENCY; SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

0
0
n

!§

COMMENTS

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

60

65-1

ss

ss

ss

1.2

0.9

1.0

20-20-45-35

18-14-11-10

10-10-15-18

Same as Above

Gravelly Fine - Medium Sand

Medium - Coarse Sand

Fine - Medium Sand

Fine - Medium Sand with Trace Fine Gravel

SP

SP

SP

OVA =0 ppm (t = 14:45)

OVA= 0 ppm (t = 15:10)

70-|
END OF BORING J

L65S50.F1.FQGB-03 3 7/28/89^
A-53
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PROJECT NUMBER

GL06S550.F1.FO

BORING NUMBER

GB-04 SHEET 1 OF 2

SOIL BORING LOG

pnnireT ONALASKA LOCATK3N RAVINE SW OF SHED

DRILLING CONTRACTOR _EELELEVATION.

DRILLING METHODAND EQUIPMENT 4 1/4' AUGERS, LEAD SCREENED, S3 SAMPUNG WITH 2'-2' SPLIT-SPOONS

WATER LEVELAND DATE• START 3-8-6Q _ FINISH 3.9-89 _ LOGGER KLO/JJI

IE
II•li:
,a

U3
au»

10

15

20

25

30
L65550.F

SAMPLE

_1

a:
LU

~A-

7\-

7\s
/\s

7\s
/\s

/\s

/\s

4

§sE5
sl

ss?

SS2

SS3

SS4

SS5

SS6

SS7

SS8

SS9

SS10

SS11

SS12

:Q GB-0* T8-17.89

s

Is£

1.0

1.2

1.5

0.2

0.8

1.5

0

1.0

0.8

1.2

1.8

2.0

STANDARD
ENETRATION

TEST
RESULTS
6--6--6'

(N)

2-3-3-3

6-4-2-2

1-3-3-5

2-1-2-1

11-8-4-2

2.13-15-20

2-2-4-8

16-15-8-12

40-13-5-6

21-12-8-9

12-9-11-17

2-6-17-28

SOIL DESCRIPTION

SOIL NAME, COLOR JulOISTURE CO^fTENT,
RELATIVE DENSrP^OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

Brown Medium to Coarse Sand, Moist to Wet,
Trace Gravel (fine).

Same, bur Saturated.

Same, with a Trace ofSitt.

Same

Same

Brown, Medium to Coarse Sand, Wet,
Trace Gravel (up to 1').

Sams

Same, with a Slight Increase in Gravel
(subangular).

Same

Same

Sams

Same

•i
n

18
n.^

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

COMMENTS

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

HNu = 0 ppm

HNu = 0 ppm

HNu=0 ppm

HNu s 0 ppm (Suspect of Validity -
of these First 4 readings).

Installed Sandpoint from 8 to 11'to -
Sample, Collected CSL Sample
15=05-3/8/89.

Collected a Sample for Grain Size -
Analysis. HNu=OppmSS.

A little Fine Gravel Left in Spoon.

HNu = 0 ppm SS

HNu = 0 ppm S3

HNu = 0 ppm SS
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PROJECT NUMBER

GL06S550.F1.Ra

BORING NUMBER

GB-04 SHEET 2 OF 2

SOIL BORING LOG

pnruFr.T ONALASKA LOCATION.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METOODAND EQUIPMENT.

WATER LEVEL AND DATE. START. FINISH 3.9-89 LOGGER KLO/JJI

Ie
Sg

5
BE

13
QU)

SAMPLE

II H

STANDARD
PENETRATION

TEST
RESULTS

S£

6--6-.6-

(N)

SOIL DESCRIPTION

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

COMMENTS

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

35-

40

45

50

55

60

SS13

SS14

No
[Samp/e

SS1S

No
|Samp/e|

SS16

SS17

SS18

No
Sample\

No
\Sample

SS19

No
Sample

1.5

2.0

2.0

2.0

1.5

1.0

0.9

20-15-12-25

3-5-13-35

5-2-6-11

[5-12-36-50/5'

10-6-7-23

7-7-14^1

15-12-8-13

21-10-B-30

16-29-13-13

37-28-29-50

16-45-44-33

2B-S9

Sams

Same

Same

Same, with Slightly Less Gravel.

Same

Same

Same, Slightly More Wall Graded.

END OF BORING

SP

SP

SP

SP

SP

SP

SP

SP

Collected a Sample for Grain-size
Analysis.

HNu = 0 ppm SS

HNu = 0 ppm SS

Blow Counts Reflect a Full Spoon,
Not fhe Formation. Replaced
Sediment Catcher. Collected
Grain-size Sample.

HNu = 0.2 ppm on Cuttings 4^ ~f
Blow In into Augers, Could o
Shake out 4:

Collected a CSL Sample from
Sandpoint within Augsr at S3 ft

L65S50.F1.FQGB-04 2 7/21/89 A-55
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PROJECT NUMBER

GL065550.F1.FQ

BORINQ NUMBER

GB-OS SHEET 1 OF 2

SOIL BORING LOG

LOCATION WEST EDGE OF ACKERMAN PROPERT)'PRFUFCT ONALASKA

ELEVATION.

DRILLING METHOD AND EQUIPMENT 4 1/4" AUGERS

WATER LEVELAND DATE.

DRILLING CONTRACTOR _EIL

START 3-20^9 FINISH 3-20-89 LOGGER D. PLOMB

Ie
is
?fi
O.C
Ul;
ai

SAMPLE

I ! ec
!i5

gt

STANDARD
ENETRAT10N

TEST
RESULTS
6--6-.6-

(N)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTCNT,
RELATIVE DENSFT/ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

18.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS
AND INSTRUMErfTATION

SS1 1.1 4-1-2-2

SS2 1.0 2-2-2-2

15

SS3 2.0 5-5-3-3

20

SS4 2.0 24-28-7

25

SS5 1.5 14-24-26-23

SS6 23-33-27-15

30

Dark Brown Fine Coarse Sand, with a little Sit,
Loose, and Dry.

Dark Brown Medium to Coarse Sand, Loose, and
Saturated.

sw

SP

Sams SP

Same SP

Sams, but with Occasionally Small to
Large Gravel.

SP

Same, but Very Dense SP

Same, bur Very Dense SP

HNu = 0 ppm on Borahole
HNu = 0 ppm SS

HNu = 0 ppm on Borehole
HNu s 0 ppm SS

HNu = 0 ppm on Borehote
HNusOppmSS

HNu = 0 ppm on Borehole
HNu = 0 ppm SS

HNu = 0 ppm on Borshola
HNu=OppmSS

L65550.F1.FOG8-05-1 8-17.B9 A-56
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PROJECT NUMBER

GLO 65550.F1.FQ

BORINO NUMBER

GB-05

SOIL BORING LOG

SHEET 2 OF 2

poftipnT ONALASKA LOCATION.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE. START. FINISH 3-2(^89 LOGGER D.PLOMB

i£
Ss
II

1 en

SAMPLE

il

STANDARD
PENETRATION

TEST
RESULTS

0
l£

6"-6--6-

(N)

SOIL DESCRIPTION

SOIL NAME. C01.0R, MOISTURE CONTENT,
RELATIVE DENSFTY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYhBOL

!§

COMMENTS

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

SS7 0.4 11-11-7-7 Same SP HNu = 0 ppm on Borehole
HNu = 0 ppm SS

SS8 No
|Samp/8

9-27-29-57 HNu = 0 ppm on Borehole

SS9 0.4 19-36-35-12 Same SP HNu = 0 ppm on Borehole
HNu a 0 ppm SS

70 SS70 0.3 45-19-22-13 Same SP HNu=0 ppm on Borehole
HNu = 0 ppm SS

80 ssn 1.5 56-27-27-4
Same, but Very Dense with Increased
Gravel Content SP

HNuaO ppm on Borehole
HNu=OppmSS

END OF BORING

L65S50.Fi.FQ GB-05 2 7/24/S9 A-57
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-06 SHEET 1 OF 3

SOIL BORING LOG

PRQIFCT ONALASKA

ELEVATION.

DRILLING METHOD AND EQUIPMENT 41WAUGERS

WATER LEVELAND DATE.

LOCAnON ENTRANCE TO ACKERMANS

DRILUNG CONTRACTOR ETI

START 3-1&^9 FINISH 3-19-89 LOGGER D. PLOMB

Ie
Sy
?s
&j
Qi

SAMPLE

I
ec
LU

STANDARD
PENETRATION

TEST
RESULTS
6--6-.6'

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTCNT,
RELATIVE DENSfT/OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL"'"

18

COMMENTS

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

ss? 1.6 2-2-3-3

SS2 0.9 2-3-3-5

SS3 0.4 5-5-S-S

SS4 1.8 10-B-4-3

SS5 1.1 16-17-12-5

30 SS6 1.3 10-10-12-8

Dark Brown Fina to Coarse Sand, Mth a little Sit,
Dry and Loose.

sw

Dark Brown Medium to Coarse Sand, Moist and
Loose

SP

Same SP

Same, But Satuated with Occasionally some
Sma// fo Medium Gravel.

SP

Same SP

Same SP

HNu = 0 ppm on Borehole
HNu.=pppmSS

HNu = 0 ppm on Borehole
HNu = 0 ppm SS

HNu = 0 ppm on Borehola
HNu=OppmSS

HNu = 0 ppm on Borehole
HNu = 0 ppm SS

HNu = 0 ppm on Borehole
HNu=OppmSS

HNu = 0 ppm on Borehola
HNu = 0 pp/n SS

L6S55Q.F1.FQ GB-08 18-17.89 A-58



[-W.ISIIH

PROJECT NUMbbH

GL06S550.F1.FQ

BORINB NUMBER

GB-06

SOIL BORING LOG

SHEET 2 OF 3

pnniFCT ONALASKA LOCATION.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE START. FINISH LOGGER D. PLOMB

Ŝy
?i
,agl

SAMPLE

I isII
&s

STANDARD
•ENFTRATION

TEST
RESULTS
6--6-.6-

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSrr/OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

u
0
m

18
in-^

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUfD LO'SS.'fESts'" " "'
AND INSTRUMENTATION

35-1

SS7 1.3 35^2-17-13 Same, with an Occasional Cobble or Boulder,
Very Dense.

SP HNu = 0 ppm on Borehole
HNu = 0 pp/n SS

45 -^

50

SS8 1.8 51-6B-80-4S Same, Cobbles are Still Present. Very Dense. SP HNu = 0 ppm on Borehole
HNu = 0 ppm SS

55 J

60 SS9 ] 0 \26-83-10<V3
No Recovery
HNu=0 ppm on Borehola

L6S550.F1.FQGB-06 2 7/25/89 A-59
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PROJECT NUMBER

GL065550.F1.R2

BORING NUMBER

GB-06 SHEET 3 OF 3

SOIL BORING LOG

pRniFfT ONALASKA LOCATION,

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHODAND EQUIPMENT.

WATER LEVEL AND DATE. START. FINISH 3-19-89 LOGGER D. PLOMB

§£
sy
?fi
a,a

Oi

SAMPLE

ILU

! ec
[UJ

sl
?i

s

I.St

STANDARD
PENCmATION

TEST
RESULTS
6-.6--6-

(N)

SCXL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSrTVOR CONSISTENCY, SOIL
STRUCTURE. MINERALOGY, USCS GROUP
SYMBOL I..1§

COMMENTS

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

65 -|

SS70 0.5 40-80-100/3' Same, Very Dense SP HNu = 0 ppm on Borehole
HNu = 0 ppm SS

75 -I

80

ssn 2.0 Same, Cobbles and Very Dense. SP HNu = 0 ppm on Borehole
HNu = 0 ppm SS

END OF BORING

L65S50.F1.FQ GB-06 3^7/25/89 A-60
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PHOJECT NUMBER

GL0655SO.F1.FQ

BORING NUMBER

GB-07 SHEET 1 OF 3

SOIL BORING LOG

PROJECT-°NALASKA_ LOCATION SOUTH OF SITE ENTRANCE

DRILLING CONTRACTOR ED (CML75)ELEVATION.

DRILLING METHODAND EQUIPIuCNT HSA (4 1/2-) WITH SPLIT SPOON SAMPUNG EVERY 2.5-

WATER LEVEL AND DATE_ START 3-7.89 FINISH 3-7-89 LOGGER JAI

Ig
SB
?i
CLBgi

SAMPLE

a.

'ec
'w

STANDARD
PENETRATION

TEST
RESULTS

8£
6--6-.6-

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTCNT,
RELATIVE DENSrT/ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUPSYMiOL" """" """~" "

0

0
m

1§

COMMENTS

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

5^

10 -\

15 -\

20 -^

25 -

30

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

1.B

1.6

0.4

0.6

0.8

0.7

33-21-17-11

2-1-2-3

7-2-3-3

1-3-3-3

3-5-5-5

1-2-2-2

4-3-2-2

0.4

0.7

2-3-13-17

4-3-17-16

2-3-17-37

Fine Sand wilti some Silt
Fine to Coarse Sand, Poorly Sorted with
some Gravel

looss Fine • Coarse Sand with Trace Gravel
Poorly Sorted

Same as Above

Afedfum Sand with Trace Fine Sand and some
Coarse Sand

No Recovery (Catcher Broke)

Medium Sand with Trace Fine Sand and same
Coarse Sand

Same as Above

No Recovery

Medium - Coarse Sand

Medium - Coarse Sand with Trace Fine Gravel

No Recovery (Catcher Broke)

SP

SP

SP

SP

SP

SP

SP

Frost to 3'
HNu^O

LEL=0% (t= 9:35)
RAD^O.OS (BKG)
HNu=0

HNu=0
LEL = 0%

L£l=0%
HNu s 0 ppm
WIL=iy

Take H^O Sample

HNu = 0 ppm

L65550.F 1 .FQ GB-07-1 7/2B/89 A-61
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-07 SHEET 2 OF 3

SOIL BORING LOG

pnniFr.T ONALASKA LOCATION.

ELEVATION.

DRILLING METHOD AND EQUIPMENT.

WATER LEVELAND DATE.

DRILLING CONTRACTOR.

START. FINISH LOGGER JAI

Ie
!iu

i
,c§1§1

SAMPLE

ec
is.
cy

yji
a.;

STANDARD
ENETRATION

TEST
RESULTS
6--6--6'

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSFT^ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL"'""

y

I-18

COMMENTS

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

30

35-|

40 -1

45 -j

50 -|

55 -\

60

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

1.1

0.5

02

1.3

0.7

0.4

0.5

0.9

0.9

6-1B-13-33

3-5.33

13-27-33

8-13-17

S-8-13

6-25-26

8-10-24

B-12-2B

5-13-22

5-5-27

5-10-34

3-17-22

No Recovery

Medium Sand

Medium Sand and Medium Gravel

18' Drives

Fine - Medium Gravel 0.3

Medium - Fine Sand

No Recovery

Medium Sand with some Coarse Sand and
Trace Fine Gravel

Medium Sand with some Fine Gravel

Silly Fine Sand

Medium - Coarse Sand with some Fine Gravel

Medium - Coarse Sand withTrace Fine Gravel

No Recovery

SP

SP

SP

SP

SP

SP

SP

SP

HNu=Oppm

HNu = 0 ppm

Hard Drilling - Gravally

Medium Sand 0.8

Medium - hme wavei

Medium - Coarse Sand with some Fine Gravel

SP

SP

L65S50.F 1 .FQ GB-07 2 7/28/89 A-62
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-07 SHEET 3 OF 3

SOIL BORING LOG

pRniFCT ONALASKA LOCATION.

ELEVATION. DRILLING C<WTRACTOR.

DRILLING METHOD AND EQUIPMENT.

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

i£
II
t-u.
n,c
U3am

SAMPLE

tE
LU f̂fl

?i

s
ti£

STANDARD
PENETRATION

TEST
RESULTS
6--6'-6-

(N)

SOIL DESCRIPTION

SOILNAhC, COLOR, MOISTURE CONTENT,
RELATIVE DENSFF/OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL

0
0
mIs

COMMENTS

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

60

65-1

S3

ss

S3

ss

0.5

0.8

1.5

13-20-32

11-13-15

4-21-34

14-21-57

Medium Sand with some Gravel
(Last 0.2' Fine - Coarse Sand with Trace
Yellowish Brown Silt)

No Recovery

Medium to Coarse Sand with some Fine Gravel
and Trace Medium Gravel

Same as Above

SP

SP

SP

70 -\

-\

L65550.F1.FQ GB-07 3 7/28/89 A-63
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PROJECT NUMBER

GL06S550.F1.FQ

BORING NUMBER

GB-08 SHEET 1 OF 2

SOIL BORING LOG

pnniFr.T ONALASKA

ELEVATION.ELEVATION_ DRILLING CONTRACTOR _HL
DRILLING METHOD AND EQUIPMENT 4 1/4'AUGERS

WATER LEVELAND DATE.

•"CAT^, SE OF LANDFILL

START 3-7-89 FINISH 3-&-89 _ LOGGER KLO

|£
Sg
III
OOT

SAMPLE

IIU
£

Ipst

STANDARD
PENETRATION

TEST
RESULTS
er-v-p

(N)

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSFT/ OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY, USCS GROUP
SYMBOL"''"" 0

B
1^OT^

COMMENTS

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

10

15

20 -|

25 -I

30

SS1

SS2

SS3

SS4

SS5

SS6

SS7

SS8

7.5

1.5

0.8

1.0

0.6

1.0

1.0

0.8

SS9 1.3

32-18-20

3-5-6

2-2-2

1^4-5

7-4-5

12-12-5

3-3-4

2-2-2-2

12-16-17

Medium to Coarse Sand with Trace Gravel, Moist,
Color=7.S YR 5/6. Loose Beksw FrosVine, Mostly
Ouartz With Pebbles and Particles of Granite,
MagneUte, etc., and Glacial Outwash.

SP Frost Down to 2 ft.

HNu = 0 ppm on Borehole

Thin 1-2' Fine Sand With Sit, Trace Gravel. Dark
Reddish Brown, Color =7.5 YR 3/4, Moist

Medium to Coarse Sand, as above, but Getting
Wetter.

SM

SP

Medium Sand, Trace Gravel, Moist.

Medium to Coarse Sand, Trace Gravel,
Color »7.SYR 4/6.

Same, but Saturated.

SP OUA = 0 ppm on Borehole

^Collected a Grain-size Sample.

OUA = 0 ppm on Borehola

Blind Drill to 28 ft

Water Sampled for CSL 25 to 28ft. with Well point. -\ OUA = 0 ppm on Purge Water.

Same, Mostly Medium Sand with some Coarse.

L65550.FT7FQ GB-08 1 8-17-89 A-64
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PROJECT NUMBER

GL065550.F1.FQ

BORING NUMBER

GB-08 SHEET 2 OF 2

SOIL BORING LOG

ppniFnT ONALASKA LOCATION.

ELEVATION. DRILLING CONTRACTOR.

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE. START. FINISH 3-8-89 LOGGER KLO

i£
SB
?fi
,c

UI3
am

SAMPLE

IID
'•.c.

:uj

STANDARD
PENETRATION

TEST
RESULTS
6'-6-.6-

(N)

SOIL DESCRIPTION

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

0
n186)^

COMMENTS

DEPTH OF CASING, DRILLING RATE,
bRILUNG FLUfD LOSS.'fESts'" " "
AND INSTRUMENTATION

35 -|

40 -|

45 -I

50 -|

SS70

SS11

SS12

SS13

SS14

ssr5

SS16

SS17

1.0

1.0

1.2

1.7

2.0

1.3

2.0

11-8-8

10-10-12

12-15-10

20-36-42

7-29-29

12-18-10

15-16-6

12-15-18

Same

Same

Same

Same

Sams, but had a 2' Subroundad Gravel Seam
(Minus 3/4') in Bottom of Spoon

Same

No Recovery

Sams

END OF BORING

OVA = 0 ppm on Borahole

OVA = 0 pp<77 on Borehole

Collected a Grain-size Sample.

Drove Sandpoint to 58 ft. and
Collected a CSL Water Sample.

L6S550.Ft.FQ GB.08 28-17-89 A-65



Reference No. 5—Environmental Sampling and Analysis

The following environmental sampling and analysis was performed:

• Residential well sampling to determine whether contaminants from the
landfill site had migrated to surrounding residential wells

• Monitoring well sampling to determine the nature and extent of
groundwater contamination

• Surface water and sediment sampling from surface waters near the site

to determine whether contaminants from the site had migrated to
surface waters and sediment near the site

• Nonaqueous phase sampling from the unsaturated zone immediately
above the water table to assess the extent and nature of nonaqueous

phase contamination along the southwestern edge of the landfill

The results of the sampling are presented in the attached tables reproduced from the
RIreport.

GLT316/011.51

A-66
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ORGANIC CQWOUO ANALYSIS OF RESIDENTIAL WELL SAMPLES (Page 3 ol 4)

DETECTION
UNITS

Saaple location: twoi-oi
Resident ^ane: Hublcy
Date Sinpled: •1-01-15

cat Mjnticr: nzcoisoi
labor*tory: (PA Oil

HOTl-Ot
nurihall
89-0:)-IS
11ZC01S02
EPA Ul

•KOi-01
nil;
19-03-H
HZCOIS01
EPA Ut

RWO<-01
Davlt
M-01-15
HZCOtSOI
EPA ati

FRRtX-OI
Oavlt
M-01-H
89ZCOID09
EP* Cgl

BOT5-01
D. johnson
H-01-li
IMCOIS04
EPA CRL

RW6-01
F. John ion
H-03-15
HZCOIS05
EP* CRL

RK07-01
Kelllcut
11-03-15
•9ZCOIS06
EPA Oil

1»F8-01
field Blank
•9-03-15
•9ZC01R07
EPA Oil

OdCANIC COWOL?5 (UO/1)

VOlATILt

>
I

a>
00

CH.OROOElmNE
BBQ«Q»ETIUN£
VINYl CHtCtilDE
cm-odOETmNE
UETHYLENE UtOKIDE
»C( TONE
CAHBON DISUlflDE
1. 1-DIUIOBOETHENE
I. l-DIOtdlOETtUNt
1.3-DICHLOROfTHENE (TOTAL)
CHUtOFOR*
1.2-OICMtOliOETIUNE
3-BUTANONE
1.1.1-TltlCHlOROiTmNt
CAHBON TET«*CM-0*IDE
VIWt ACtTATi
BKOMIOI CHLt»IC»>{TH»NE
ACtOltlN
AC8YIONITRIIE
1.2-OICK.OKOPROPANE
7RANS- 1. 3-DI aiOBOPROPENE
TIOIOROETHENE
Dl BKOKOaiOd&rETWNE
i.i.i-mammocTmNi

BEN2ENE
CIS-l.i-DIUt.OtOPROPENC
2-CHOROETm.VINn.ETHE*
BIOKOFORH
3-HEXANONt
4-«iTHYl-2-PiNTANONE
mHACf.OHOETHENE
I. 1.2.2-T(T«*a«.0«OiTK<NE
TOIUENE
OlOIOOfNZENE
(THYlBtNZCNE
STYRENi
a-XVLENE
0/P-XYIENE

I

.0

.0

.0

.0

.0

.0

.3

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
o
0
.0
0
0
0

0.1 B

« 170.0

NOTES:
B • BHnk conta»ln»tlon

• NDI delecicd »t detection Halt
I < uimoble data

Dilution Factor: 1.0



ORUNIC CQKPOWD ANALYSIS OF RESIOENTHl »ilt SAMPtlNG (PACE 1 Of 4)

>
0)
(0

DETECTION
LIMITS

Saiolc Locitlon: mot-Ot
•cildcnl Name: Hubley
one sampled: •1-03-15

CBL Mintocr: •1ZCOISOI
nboratory: (PA all

RW03-01
lanhtll
11-03-15
•9ZCOIS02
(P» Oil

RW01-01
FtllZ
89-03-15
tSZCOISOl
(PA OIL

awx-oi
Davlt
89-01-15
19ZCOIS08
EPA CRl

HRW04-01
Davlt
11-03-15
11ZCOID09
IPA CBL

BOT5-01
0. John ion
89-03-11
89ZCOIS04
tPA COL

•W06-01
f. Johnion
•i-01-H
HZCOIS05
tP* Cltt

•K07-01
Kelllcut
•9-03-13
HZCOIS06
IPA cm

R»f8-01
field Blank
H-03-13

•9ZCOIR07
(P» CRl

oaCANic cowouos (uc/l)

SEMIVOI.ATILE

PHENOl
BIS(2-CHLO«OETHYt)ETHE»
2-CHldiOPHENOL
l.l-DICIlOBOeEHZENE
1.4-DIOt-OKOBEMZENE
BEMZYl ALCOHOL
1.3-DICH.OR06ENZENE
a-liTHYLPHENOL
BIS(2-CHOROISOP80PVL)ETHEK
4-NETWtPHENOl
N-NITROSO-DI-n-PROPtYAMINE
HEMaiOKOETIUNE
NITROBENZENE
I SOP Mdt ONE
2-NI TROPHENOL
3.4-OIMETHYLPHENOL
BENZOIC ACID
81S(2-aiO<OETHOXV|METH»NE
2.4-OIUI.OROPHENOL
t.2.4-TBIOa.OROeENZ(NE
hKPHIIWLENE
4-Oa.OliOANIHNE
HOUCMLOlOeUTADIENE
4-aHUiO-i-MCTHYlPHENOl
2-ME TMYtmPHTtUL ENE
HEXAOtOROCYU.OPCNTAOI ENi
2.4.6-TliaiOaCPHENOl
3.4.S-TRia«.OROPHENOl
3-CM.OKOWPHTHUENE
2-NITtOANIHNE
OIIEIHYl. PHWUAT(
ACiWPMTHYl (N(
3-NIT«0*NIIINE
ACtWPHTHENE
3.4-OINITROPIIENOf.
4-N1180PIIENOt
OIBtNZOfUKAN
2.4-OINIIROIOIUENE
3,6-DINITROTOLUENE
oi (Tim. pmiuiAiE
4-un.onodiEmi PIIEWL ETHER
ftuonENE
4-NITROANIIIN(
4.6-OINITRO-2-METirrLPMENOL
N-NI TKOSOOIPIIENYIAMINE
4-B8DUOPHENYL PHENYL ETHEB
MEX»CHLO«08ENZtNE
PENTACHtOOOdlENOL
PHENANTIKfNE
ANTIRACtNE
01-N-BUTYt PHTIULATE
ftUOK*NTMENf
PVRfNE
BUTYt BtNZYl PHTWtATi
BtNZOI* )ANTIR»C£NE
BIS (2- £ IHYUIEXYt )PHTtUlATE
aovsENC
01-N-OCIYt PHTHUATE
BENZOIBIFLUOOANTHENES
BfNZOIKIflUORANTHENES
BENZOIAlPVtENE
IKOENO(1.2.3-CO)PYR(NE
DIBENZIA.HIANTIKACtNE
BtNZIXOII IPiRYKNE

2
3
1
2
2
t
3
I
3
I
2
a
3
3
1
3

30
3
1
3
1
2
1
a
1
1
3
1
2
1
1
2
I
2

IS
2

I

I
I
I
1

11
1
1
1
1
I
3
1
3
1
4
3

2
2
2
2
1
4
3
4

• Not detected at detection llmfi
B • Blank conlaminatton
R • uuneable dita

DUut ton facior



CKCANIC CQWOLN) IPESTICIDES and PCBII AhUlYSIS Of RESIDENTIAL KELL SAOPIES (PaBC 4 ol 4)

DETECTION
UNITS

sanple location: BWOI-OI
leildent wee: nubley
Dale sinplcd: •9-03-n

Oil NuiAer: •9ZCOISOI
Hboralory: EPA CRI

IOTH-OI
•unhlll
M-01-15
•9ZCOIS02
tPA CRl

»»0i-01
Frill
19-01-15
•9ZCOIS01
tPA CRl

imx-oi
DtVll
H-03-H
•9ZCOI508
EP« CRL

f«B«0<-01
Oivlt
H-01-IS
•1ZCOID09
EPA OIL

IOT5-01
D. John ion
19-03-11
•1ZC01S04
EPA dll

•ns-oi
F. lohnson
•1-03-15
•1ZC01505
(PA CXl

IOT7-01
Kelllcul
H-03-IS
•1ZCOIS06
(PA Ul

R»f6-0 I
Field 81>nk
•i-01-H
19ZCOIR07
EPA Ul

UiUNic cowoums (ug/1)

PiSTICIOfS >nd PC6I

>
I

«<(

0

AlPm-BHC
aiTA-BHC
DEITA-BHC
C»<MU-BHC (llhOANE)
HEPTACM.dt
AIDRIN
HEPUaiOK (POXIDE
EMWSmfAN I
OIELORIN
4.4-COE
EMXIH
EhOOSLtfAN II
4.4-DOO
(MXISUIFAN SIA FATE
4.4-DOT
•ETHOXYCHIOS
fMKIN KETONE
CHIORDANE
TOXHPHENE
AIOCLOIi-1242
*«OCLO<-12<1
AIOCLOB-12S<
AIOCLOB-1260
EhORIN AIDEHYCE

NOTES:
J • Eilliutcd value

— • hot detected »t detection
B • Blank conlanlnallon

9.91
o.oa
0.02

0.002
0.01
0.01
0.01

.01 to .02
0.01

0.005
0.01
0.01
0.02
0. 11
0.02
0.03
0.01
0.01
0.3S
0.2
0.2
0.1

0.2
0.OS

Halt

0.02 I 0.02 ) 0.02 I

0.03 J. 8 0.04 J. 6 0.04 I. B 0.02 I. B 0.02 j. B 0.04 ). 8



(Page I ol 5)

VOLATIIE ORGANIC CCWPOUNOS -
CROUNDWATER

Sample location:
Sanmle Mintoei:
Date SaniDled:

CRL Miniber:
laboratory:

MW1S-01
EBP32

04-19-89
a9ZC02S)8

S.CUCEO

MWIS.02
EEflS

06-14-89

89ZC40S46
S-CU6EO
Round 2

MWIM-01
EBP37

04-19-89

MZC02S13
S-CU6ED

Mwia-02
EEH6

06-14-89

•9ZC40S47
S-CU6EO
Round 2

mVFBOI-Ot
EBP37

04-17-89

19ZC02ROI
S-CU6EO

MWFBOI-02
EEF22

06- K-89

89ZC40R04
S-CU6ED
Round 2

MWBt-01
E8P36

04-19-»9

89ZC02SI5
S-CUBED

MWBt-02
EEF08

06-13-89
89ZC40S37

S-CU6ED
Round 2

MW02S-01
EOPia

04-17-69

89ZC02SOS
S-CU6ED

MW02S-02
EBP93

06-12-89

89ZC40S26
S-CUBED
Round 2

FRMW02S-01
EBP19

0<-17-89

89ZC02D05
S-CL8ED

MWF802-0)
EBP49

04-19-89

89ZC02R02
S-CU8EO

KWFB02-02
EEF23

06- K-89

89ZC40RO]
S-CU6EO
Round 2

MW02M-01
EBP29

04-17-89

89ZC02S06
S-CUBEO

OliCANIC CQUPOUNDS (ug/1)

VOLATILE •

CHlOflOUETHANE
BRCWCWEUUNE
VINYl CHIORIDE
CMIOROETHANE
1E1HYIENE CHLORIDE
ACE TONE
CARBON DISULFIDE
I. 1-DICHIODOEIMENE
1. t-DICIItOROETtUNE
1.2-DICHLOROE1HENE (TOTAll
CHtOROFOR*
1.2-DICHLOROETIUNE
2-BUTANONE
1. I. I-TRICHLOBOETHANE
CARBON UTRACHldlilDE
VINYL ACEIAIE
BRCWOOIOIIORCWETIUNE
1.2-DICHLOROPROPANE
CIS-1.3-DIC111080PROPENE
TRICHOROtTHENE
01 BROUOCKOfiCWE IWNE
t. 1.2- TR I CHtOROETIUNE
BCNZENE
TRANS- 1.3-OICHtOROPROPENE
BBOWOFOKM
2-HEXANONE
4-MEWYI-2-PENTANONE
TURACHLOeOEWENE
I. 1.2,1- TETRACHOROETHANE
TOIUENE
CHIOKOBENZENE
ETMYIBENZENE
STVRENE
TOTAL XYtENES

3 J

5 J 2 I a j

s

66

)

B

3

4

42

)

i

•4

10

tl

B

B

NOIES:
B
I

Blank contamination
Estimated value.
< contract regulrcd
detection Unit.
Potential contaminant.
see nairatlve.

file: W-MWVOC.NKI



(page 3 ol 5)

VOtATHE ORGANIC CQUPOUNDS
CROUWATER

Sample location:
sannle NiniDer:
Date sam) led:

CRL NuiiDer:
laboratory:

MW02M-02
EBP94

06-12-89
89ZUOS27

S-CUBtD
Round 2

MW020-01
EBP23

0<-17-89

•9ZC02S07
S-OJ8ED

W02D-02
EBP95

06-12-89
89ZC40S28

S-CU6EO
Round 2

MWB2-01
EBP38

04-19-89
69ZC02S22

S-CU8ED

MW82-02
EEF09

06-13-89
B9ZC40Si»

S-CU8ED
Round 2

MW03S-01
EBP17

04-17-89

MZC02SOI
S-CU8ED

MW03S-02
EEFOO

06-13-89
89ZC<OS23

S-CUBEO
Round 1

fKHMOIS-al
EEFOI

06-13-89
89ZC40D23

S-CUBED
Round 2

MWFB03-01
E8P5S

04-20-89
89ZC02R04

S-CUBED

MW03M-01
EBP30

04-17-69

a9ZC02S02
S-CUBtO

MW031-02
EEF02

06-13-89

MZC40S32
S-CU6CO
Round 2

MW03D-0)
EBP21

04-IB-89

MZC02SIO
S-CUBEO

MW03D-02
EEF03

06-13-89
89ZC40S31

S-CUBED
Round 2

CRCtNIC COWOUNDS (ug/1)

VOLATILE •

CHlOROWETmNE
BROHOMETHkNE
VINYt. CHtORIOE
CHIOROETWNE
METHYtENE CHLORIDE
ACE TONE
CA8BWI DISUtflDE
1. 1-DICHLOKOETHENE
t.l-DiaiOROETHANE
1.2-DICHLOKOETIIENE (TOTAL)
CHOROfORM
1.2-DICIIOROETHWE
2-BUTANONE
I. I. 1-TRICHlOKOETmNE
CARBON TiTRACHLORIDE
VINYl ACETATE
BROUOOI CH.OROUETI WNE
1,2-SIOII.OdOPROPANE
CIS-1.3-01 CHl OR OPROPENE
TBICIILOIiOETHENE
D18«3rtOCI».ORCWEImNE
1.1.2-TRICmOROETtHNE
BENZENE
IRAI^- t. 3-DI CMLOROPROPENE
BRCWOfOKM
3-MEXANONE
4-1ETHYI-2-PENTANONE
7ETRACHLOKOE1HENE
I. 1.2.2-TETR*Cmo«OETHANE

•>4 TOIUINE
CHIOK08ENZENE
tTHYlBENZENE
STtttNE
TOKL XYIENES

1 I

15
190
180

250 I
250

190
ISO

5 1

450 I 160 j

It

13

2 ]

8300 j 20000 I

210 230 j

2300 1 1800

160 B

210

450 B

NOTES:
• • Blank contanlnatlon.
I • Estimated value.
-- • < contract regulred

detection Unit.
• potential contaminant.

see narrative.

File: W-MWVOC.WKI



(page 3 ol 51

VOLATILE ORGANIC COMPOtMlS -
OiOtMDWATER

Sample location:
Sample Number:
Date Sawled:

CRL Nuotoer:
Laboratory:

MWB3-0!
E8P39

0<-19-89

89ZC02S21
S-CLBED

MW83-02
EEF12

06-14-19
89ZC40S<B

S-CUBEO
Round 2

MW4S-01
EBP26

04-t7-«9
•9ZC02S03

S-CU8ED

MW4S-02
EBP96

06-t3-t9
89ZC10S29

S-CU8EO
Round 2

MW84S-01
EBP20

04-18-89
89ZC02S08

s-cue ED

MWB4S-02
EEfO<

06-13-89
MZC40S34

S-CUBED
Round 2

MW84D-01
EBP23

04-18-89

•9ZC02S09
S-CU6ED

MWB4D-02
EEF05

06-13-89
89ZC40S31

S-CL8ED
Round 2

MW05S-01
EBP28

04-18-89
•9ZC02SH

S-CUBED

MW05S-02
EEf24

06-14-89
MZC40S43

S-CUBEO
Round 2

MW06M-01
CBP31

0<-17-89
MZC02S04

S-CU6ED

MW06M-02
EEF14

06-14-89
89ZC40S50

S-CU8EO
Round 1

MW7M-01
EBP24

o<- la-ag

89ZC02S12
S-CUBED

MW7M-02
EBP97

06-13-89
•9ZC40S30

S-CLBED
Round 2

ORGANIC cowoums (ug/l)

VOLATttE-

I
-4
co

CHLORauETHtNE
BRQUOUETtUNE
VINYL CHtORIOE
CHIOROETWNE
METHYIENE CHIORIDE
ACE10NE
CARBON DISH FIDE
1.1-OICHIOROETHENE
I.I-DICI».OROETH»NE
1.2-DIOHOROETHENE (TOUU
CHIOROFORM
1.2-DICHIOROETIUNE
2-8UTANONE
1. l.t-TRICHLOROETWNE
CARBON TETBACHIOKIDE
VINVI. ACETATE
BRONOOICHLOROHCTWNE
1.2-DICHLOIiOPROPANE
CIS-l.l-DICIIlOROPROPENE
TBICHlOKOtTHEME
DIBROBOCHtORCWETmNE
1. 1.2-TlilCHLOOOETmNi
BENZENE
TB)^- 1.3-DICHtOROPROPENE
BBCWOFCKN
2-MEXANONE
4-«ETHYl-2-PENTANONE
lETRACHlOBOETHENE
I. 1.2.2-mRACHOKOETmNE
TOIUENE
CHIO«06ENZENE
ETHUBENZENE
STVBENE
TOTAt XVLENES

760
260

5 j } I

1200
320 J

3 I

3 ) 570
27

aoo
21

36
5

530

<2

350

)

B

270

35

300

5300

160

1300

1

j

14000

160

1800

J

31

64 8

27

37

8300 |

160

1400 )

11000 I

150

1700

3 I

NOTES:
B
J

Blank contarlnation.
Estimated value.
< contract reciulrcd
detection llmlt.
Potential contaminant.
see narrative.

file: •-«WVOC.»KI



(page < of 5)

VOLATILE ORGANIC COWOUNDS -
CROUMWATER

sample Location: fR»»w7«-oi FRMW7M-02 Mwoas-oi «W08S-02 MWOBM-OI AIW08M-02 MW08D-01 MW08D-02 MW09M-01 MW09M-02 fR*U»09M-02 MWIOM-OI MW101-02 MWIIM-Ol
Sample Number: EBP25 E6P98 EBP34 EEflO (BP35 EEfll EBP33 EEFI7 EBP54 EEFH EEF19 EBPS3 EEF20 EBP56
Dale Sampled: 04-18-89 06-13-B9 04-n-n 06-13-89 04-19-89 06-13-89 04-19-89 06-14-89 04-20-t9 06-K-a9 06-14-89 04-20-89 06- 14-M 04-20-89

CRL Number: 89ZC02D12 89ZC40D30 89ZC02S16 89ZC40S39 89ZC02S17 «9ZC<OS<0 89ZC02S14 «9ZC40S<5 89ZC02S33 89ZC40S42 89ZC40D42 89ZC02S32 89ZC40S41 MZC02S3i
Laboratory: S-CLBED S-CueED S-CUBED S-cueED S-CU8EO S-CU8EO S-CUBED S-CUBED S-CU8ED S-CUBED S-CUBED S-CUBED S-CU8EO S-CU8ED

Round 2 Round 2 Round 2 Round 2 Round 2 Round 2 Bound 2

ORGANIC COWOUKS (ug/1)

VOLATILE •

CHI.UiOMETmNE
BROUCMETHANE
VINYl CHLORIOE
CHlOfiOETHANE
METHYLENE CHtORIDE
ACETONf
CARBON DISHFIDE
1.1-DICHLOROETMENE
1. l-OICHOROETtUNE
1.2-DICMOBOETHENE (TOTAl)
CHOaoFORI
1.2-DICHtOROETHkNE
2-BUTANONE
I. I. 1-T«ICHIO«OETH*NE
CARSON TfTBACItlORIOE
VINYl ACEIATE
BRO«OOiaiLORO»ETmNE
1.2-DlcmO«OPROP*N6
CIS-1.3-OICHIOROPROPENE
niCHlOROETHENE
DIBROMOCHLOBCmETHANE
I. 1.2-TRICmdiOETHANE
BIN^ENE
TBA^S- 1.3-DICHOROPIiOPENE
BBOBOFORM
2-HEXANONE
4-KETHY1.-2-PENTANONE
TimCHlCXOETHENE
1.1.2.2-TETIiACM.OIiOETHANE -- --

I TOlUtNE -- -- -- 17 -- 1« — -- — — 2>

CHU08ENZENE
(nniBENZENE
STMENE
TOTAL XYLENES

NOTES:
• » Blank contanlnation.
j • Estlnated value.

< contract required
detection Halt.

» Potential conlarlnant.
see narrative.

file: I»-«WVOC.»KI



(I'agi: 5 ol 51

VOLATILE ORGANIC COMPOUKOS -
CROUN5WATER

sample location: fBMWiiM-oi MWIIM-OI Mwi2S-oi MW12S-02 MW13S-01 MW13S-02 MW14S-01 MW14S-02 MW20S-01 MW20D-01 MN21S-01
Sanple Number: EBP57 EEF21 EBP41 EEF06 EBP40 EEF07 EBP58 EEF13 EBP60 EBP61 EBP62
Dale Sampled: 04-20-89 06-14-89 (K-19-81 06-U-89 04-19-81 06-13-»9 04-20-tq 06-14-B9 04-20-89 04-20-89 04-30-89

CRLNUnlier: 89ZC02D35 89ZC40S« 89ZC02S19 HZC40S35 89ZC02S20 •9ZC40S36 a9ZC02S31 «9ZC40S<9 t9ZC02S34 89ZC02S36 ><ZC02Si7
Laboratory: S-CU6ED S-CL8ED S-CU8ED s-CueED S-CLBEO S-CUBED S-CU8ED S-CU8EO S-CU6EO S-CueED S-CLBEO

Round 2 Round 2 Round 2 Round 2

ORGANIC COWOUCS (ug/1)

VOLATIIE'

CHLOBCWEIIUNE
BBQUOMETmNC
VINVl CHLORIDE
CHOKOETmNE
METHYLENE CIILOOIOE
ACE TONE
CARBON DISUt.flDE
1.1-DICmOROETHENE
1.1-DICHIOROETWNE
1.2-DICtU.OROETtlENE (TOTAL)
cmoaofoRM
1.2-DICHl.OROETHANE
2-BUTANONE
I.1.1-TRICHLOROETHANE
CARBON TETRACHIORIDE
VINVt ACETATE
8ROUOOI CHI. OK OME THANE
1.2-01 CHIOROPROPANE
CIS-1.1-DICH1080PBOPENE
TRICHlOROETHENt
DIBROOOCHIOBOMETHANE
I.1.2-TRICHIOROETH»N£
BEN2ENE
TRAMS-1.3-OICMtORCPeOPENE
BBCWOFORM
2-HEXANONE
4-«ETWl-2-PENTAN(»;E
TETBACHtCOOEIMENE

I l.i.2.2-TET8ACHlO«OCTmNE
TOIUENE
CHLOBOSENZENi
(THVIBENZENE
SIYRENE
TOIU XYLtNfS

NOTES:
8 • Blank contamination.
) « Estimated value.

• < contract required
detection limit.

• Potential contaminant.
sec narrative.

File: W-MKVOC.WI



24-OCt-69

SEMI-VOLATILES - CROUNDWATER

sample Location:
Sane Ie Number:
Date sannled:

CRt Nuulier:
laboratory:

(KCANic cowouos (ug/l)

SEMIVOLATHE

MWBI-01
EBP36

04-19-89

89ZC02S15
S-CU6ED

MWBt-02
EEF08

06-13-89

•9ZC40S37
S-CUBED
Round 2

MWFB01-01
EBP37

04-17-89
89ZC02ROI

S-CU8EO

MWf801-02
EEF22

06-K-89

89ZC40R04
S-CUOED
Round 2

MWIM-01
EBP32

04-H-89

89ZC02S18
S-CUBED

MWIM-02
EEFI6

06-14-89
89ZC40S47

S-CUBED
Round 2

MWIS-01
EBP32

04-11-89

«9ZC02S1B
S-CUBED

MWIS-02
EEF15

06-14-89

89ZC40S46
S-CU8ED
Round 2

MWB2-01
EBPia

04-19-89
89ZC02S22

S-CU8EO

MWB2-02
EEF09

06-13-89
89ZC40S38

S-CU8ED
Round 2

MWFB02-01
EBP<9

04-19-89

«9ZC02R02
S-OJ8EO

MWFB02-02
CEF23

06-K-M
89ZC40R03

S-CLBED
Round 2

MW02D-0]
EBP22

04-17-B9
89ZC02S07

S-CU8ED

Page I ol 5)

MW020-02
EBP95

06-12-89
»9ZC<OS3B

S-CU8ED
Round 2

PHENOl -- -- -- -- -- -- 130

BISO-CHlOliOETIIYDETHER
2-CHt.OKOPHENOl -- -- -- -- -- -- 150

t.^-DICHtOROeE^e£NE
1.4-OiaiOliOBENZtNE -- -- -- -- -- -- 62

BENZYl AlCOHOl
t.2-OICHOIi06EhZENE
2-METHYIPHENOL -- '--

BISIi-CHLOIiOISOPIiOPYU ETHER
4-«ETHYIPH(NOI
N-NITROSO-DI-n-PROPtYAMINE -- -- -- -- -- -- 71

HEXACMLOIiOEItlANE
NITROBENZENE
ISOPHORONE
2-NITROPHE»X)L
2.4-DIMETHYIPHENOL
BENZOIC ACID
BIS(2-CHtOROETIXlXY)MtTH*N£
2.4-DICHtOHOPHENOL
t.2.<-TRICHlOR08ENZENE -- -- -- -- -- -- 70

mpHTmUNE
4-CHLOROANHINE
HEXACHLOROeuTAOI ENE
4-CWORO-3-METHVIPHENOI -- -- -- -- -- -- 120

2-rtlHVlWPHTWl.ENE
HEXACHOBOCYCIOPENTADI ENE
2.4.a-1RICHt01iOPHENOl
2.4.S-TlilCHlOROPHENOt
2-CM.OROmPHTIUlENE
2-NIT80ANIIINE -- -- -- -- -- -- -- -- -- -- -- -- ,

DIIETItVL PHimiATE -- -- -- -- -- -- -- -- -- -- -- -.

ACtNApinmiENi -- -- -- -- -- ' --

2.6-DINITR0101UENE -- -- -- -- ...

3-NITROANILINt
ACENHPHniENC -- -- -- -- -- -- •<

2.4-DINITROPIIENOt
4-NITROPHENOL -- -- -- -- -- -- 160

OIBEhZOfUIAN
2.4-DINITROTOLUENE -- -- -- -- -- -- 78

DIETMYl PHTHUATE
4-CHIOROPHEMYI PHENYL ETHER
FLUCMENE
4-N11ROANILINE
4.6-DINITRO-2-MEIHYIPHENOL
N-NITROSOOIPHENYLAMINE
4-BEQBOPHENYt PIIENYl ETHER
HEXACHOfiOCENZENE
PENTACHtOROPIIENOl -- -- -- -- -- -- 100

PHENANTKENE
AHTWACENE
01-N-BUTYt PHTHAIATE
FLUOMNTHENE
pYHENE -- -- -- -- -- -- 74

BUTYl BErCYt PHTIUIAIE
3.3-DICHOIiOBENZIOINE
BENZO(A)ANTIRACENE
CIRYSENE
BIS(2-EHmilEXYl)PHTH»l*Ti -- -- -- -- -- -- -- -- • -- -- -- -- -- 5 I

DI-N-OCIYl PIIIIKIATE -- -- -- -- -- -- -- -- ;

Btheo(B) fUCRANTHENES
BENZOCK) FIUORANTHENES
BENZCKOPVRENE
IM)ENO(t.2.3-CD)PYRENE
CIBENZ(*.H)*NTIIiACENE
BENZOIQIDPERYLENE

NOIES:
B = Blank contamination

* Estimated value.
' € contract icqulred

detection limit.

F He: W-MWBNA.f
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SCMt-VOLATIKS - CROUMWAHR

sanple location
Sample Number
Date sampled

CRL Number
Laboratory

MW02S-01
E8P18

04-17-89

89ZC02S05
S-CU6ED

MTO2S-02
E8P93

06-12-89
89ZC40S26

S-CUBED
Round 2

fRMWOiS-Ot
EBP19

04-17-89
89ZC02DOS

S-CUBEO

MW02M-01
E8P29

04-17-89

MZC02S06
S-CU6EO

MW02M-02
EBP94

06-12-89

a9ZC<OS27
S-CUBED
Round 2

MWB3-01
(BP39

04-19-89

89ZC02S21
S-CUBEO

MWB3-02
EEfl2

06-14-89
«9ZC40S<»

s-cueto
Round 1

MWFB03-01
(BP5S

(X-20-89
B9ZC02R04

S-OJ6EO

MWO30-0 I
E8P21

04-18-89
B9ZC02SIO

S-CUBEO

MWO3D-fl2
EEF03

06-13-89
89ZC40S33

S-CU8EO
Round 2

»]«03*l-0t
(BP30

04-17-89
89ZC02S02

S-CU8ED

MW03M-02
EEF02

06-13-89
81ZC40S32

S-CUBEO
Round 2

MW03S-01
EBP17

04-17-89
81ZC03SOI

S-CUBED

MW03S-02
EEfOO

06-13-89
89ZC40S23

S-CU6(0
Round 2

0«C»NIC CCWOUM3S (ug/1)

SEMIVOIATIIE

PHENOL
61S(2-CHLOfiOE111YL)ETHER
2-CHLOROPHENOL
1.3-DICUL0806ENZENE
1.4-DICItlOROeENZENE
BENZYl AlCOHOl
t.2-DICHLOIi06ENZENE
2-MET^n^PHE^X)t
81S(2-CHt01iOISOPROPYL)ETHER
4-METHYtPHENOl
N-NnROSO-DI-n-PBOPtYAMINE
HEXACHLOIiOEUUNE
NITR06ENZENE
I SOP H0« ONE
2-NITROPMENOL
2.4-DIMETHYLPMENOL
BEN201C ACID
BIS(2-CIHO«OEnuXY)«EnuNE
2.4-DICHlOBOPHtNOl
t.2.4-1RICHIOROBENZENE
NAPiniUlENE
4-CHldiOANILINE
HEXACHOR06UUDIENE
<-CHLO«0-3-MEIHYIPH£NOL
2-METHYINAPH11ULENE
HEXACHlOftOCYCLOPENTAOI ENE
2.4.6-1RICH1080PHENOL
2.4.5-TRICHtOROPHENOL
2-CHtOROWPHImLtNE
1-NITROANIIINE
OIMETHV1. PHIIULATE
ACENAPHTHVLENE
i.6-DINITROIOLUENE
1-N11ROANILINE
*CENAPHIHtNE
3.4-OINnROPIIENOt
<-NITROPHENOL
018ENZOFURAN
2.4-OINITROTOIUENE
DIE1HYI PHTIIAIA1E
l-CHLODOPHENU PUENYL E111ER
FLUdiENE
4-NIIROANILINE
4.6-OtNI TRO-2-METHYIPHENOL
N-NI TROSOOt PHENYIAMI NE
4-6RO«OPtlENYl PIIENYL ETtlEK
HEXACIII diOOENZENE
PENTACI tl OROPI tENOl
PIIENHNTI IRENE
ANIIRACENt
DI-N-BU1YL PimUtATE
FtUORANIHENE
PYRENE
BUTYL BtNZYL PHTIIAIATE
i. 3-DI CULODOBEha 101 NE
8ENZO(A)ANTIRACENE
CIKYSENE
BIS(2-E1im.HEXYl)PHTH*LATE
01-N-OCIYL PHIMUATE
BENZO(B)fLUOItkNTIIENES
BENZO(K)flUORANFtlEN£S
BEheO«)PY«ENE
INOENO(1.2.3-COIPYRENE
DIBENZ(*.H»*NIin*CENE
BtN20(CHI )PERYIENE

-<1
»4

6 I

56

64

;

]

16

88

7»

2 )

56 J

1< I

> J
31 J

» j

s j

7 I

NOTES:
Blank contamination.
Estimated value.
< contract reaulred
de tec I Ion llmlt

File; W-MWRNA.ttKI
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SEOI-VOIATILES - OiOUMHHTtR

Sample Location
sarole Number
Date Sampled

CDL Number
Laboratory

fRMWOlS-02
EEfOI

06-13-89

89ZHOD23
S-CU8ED
Round 2

MWB4D-01
E6P23

04-18-89

89ZC02S09
S-CUBED

MWB4D-02
EEF05

06-13-89
89ZC40S31

S-CtBEO
Round 2

MWB4S-01
CBP20

04-18-89

89ZC02S08
S-CU6ED

MWB4S-02
EEF04

06-13-89

89ZC40S34
S-CU6ED
Round 2

MW4S-01
E8P26

04-17-B9
•9ZC03S03

S-CUBED

WMS-02
EBP96

06-13-89

8W40S29
S-CU8ED
Bound 2

MW05S-01
EBP28

CK-H-BI

a9ZC02SII
S-CUBED

MW05S-02
Etf24

06-14-89

a')ZC40so
S-CU8EO
Round 2

MW061-01
EBP31

04-17-89

89ZC02S04
S-CU6EO

MW06M-02
EEF14

06-14-89

89ZC40550
S-CU6ED
Round 2

HW7N-01
EBP24

04-18-89

B9ZC02S12
S-CU8ED

MW71-03
E8P97

06-11-89

89ZC40S30
S-CtBED
Round 2

FRMW71-01
EBP25

04-18-89

81ZC02D12
S-CUBED

oaCANic coM'oums (ug/l)

SEMtVOLATtLE

PHENOt
BIS(2-CHIO«OETHYL)ETHER
2-CmOBOPHE^U^
t.3-DICIHO«08ENZENE
1.4-DICHL080BENZENE
BENZYL AlCdUL
1.2-DICIU.OR08ENZENE
2-METHYLPHENOL
BIS(2-CmO«OISOPROPYl)ETHEB
4-METHYLPHENOI-
N-NITROSO-DI-n-PROPLYAMINE
HEXAUIIOROEHKNE
NITP.06ENZENE
ISOPHOIiONE
2-NITROPUtNOl.
2.<-DI«ETHYIPIIENOI.
BENZOIC ACID
81St2-CI«.OIiOEnUXY)METH*NE
2.4-DICHIOROPHENOL
1.2.4-TRICHLOR06ENZENE
NtPIIIIWLENE
4-CHOBOANILINE
HEXACHtOROBUUDI ENE
4-CHICKO-3-METHVLPHENOI
2-METHYLNAPHTWLENE
MEXACtlOROCYClOPCNTAOI ENE
1.4.6-TR I CHl OliOPHENOL
2.4.S-1RICHOROPHENOt
2-CmORONIPHTKklENt
2-NITROANIIINE
DfETHYL PHIIULATE
HCENAPHTHVIENE
2.6-DINITROTOLUENE
3-NITROANILINE
ACCNAPHTHENE
2.<-OINITROPIIENOl
4-NITROPHENOt
DIBENZOFURAN
2.4-DINITROTOLUENE
DICTHYl PHTHAIATE
4-CHOROPIIENYL PIIENYL ETHER
FIU08ENE
4-NUROANILINE
4.6-OINITRO-2-METHYLPHENOL
N-NI TROSOOIPHENYLA»1 NE
4-BBOW3PHENYI PHENYL ETHER
HEXtCHLOROBEWENE
PENTACHLOROPHENOL
PHENANTIRENE
ANTIKACENE
DI-N-BUm PHTOUATE
FLLCTIANIIIENE
PYRENE
BUTYl BENZYl PHTIIALATE
i.l-DICHlOROBENZIOINE
BENZOIAIANTWACENE
CIRVSENE
BISU-ETHYIHEXYDPHTIULATE
DI-N-Ocm PIITIUIATE
BENZOinifmORANHIENES
BENZO(K>flUORANTIIENES
BENZOIOPYRENE
IM)ENO(1.2.3-CD)PYRENE
OIBEN2(*.H)AN11«tACENE
BENZCKClll IPERVLENE

I
-^1
00

6 1

160

91

93

a )
23 ) 20 I

17

<1

10 1

21

58

ItO

13

30

40

< ) 9 )

• j

7 )

3 I

NOTES:
Blank contamination.
Estimated value.
< contract required
detection IImi t.

File: W-MWBNt..
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SEMI-VOIAIIIES - CTOUNOWATER

Sample location
Sample Nunfcer
Date sampled

CRt ^XJnl)eF
Laboratory

FRMW71-02
E81'9a

06-13-89

«9ZC40D30
S-CUBEO
Round 1

MW08D-0 I
EBP33

0<-H-89

89ZC02S14
S-CU6ED

MW08D-02
EEF17

06-14-89

89ZC40S<5
S-CUBED
Round 2

AW08M-01
E6P3S

04-19-89

89ZC02S17
S-OJBEO

MWOBM-02
EtFII

06-13-»9

89ZC40S40
S-CU8ED
Round 2

Muoas-oi
EBP34

04-19-89

89ZC02S16
S-CU6EO

MW08S-02
EEFIO

06-13-89
89ZC40S39

S-CUBED
Round 2

MW09M-01
EBP54

04-20-89
89ZC02S33

S-CUBEO

MW09M-02
EEfia

06-14-ag

89ZC40S42
S-CUBED
Round 2

FRMW09M-02
EEF19

06-14-89

89ZC40D42
S-CU8ED
Round 2

MWtOtt-Ot
EBP53

04-20-89

89ZC02S32
S-CU8EO

KWIOM-02
EEf20

06-14-89

892C40S41
S-CUBED
Round 2

MWIIM-01
E8P56

04-20-89
B9ZC02S35

S-CUBED

FRMWtlM-01
EBP57

04-20-89
89ZC02D35

S-CUBED

ORGANIC COWOUMB (ug/1)

SENIVOlAlltE

PHENOL
BIS(2-CHt04!OETHYt)ETHER
2-Cm.O«OPt^E^UL
l.i-DIOItOliOBENZENE
1.4-DICIILOROBENZENE
BENZYl AlCOtlOL
1. 2-01011. OR 06ENZENE
2-NETin'lPIIENOL
BIS(2-CHtO(i0150PROPYL)ETIIER
4-MEWYLPHENOL
N-NIIROSO-01-n-PROPlYAMINE
HEXACHIOROEIWNE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2.4-DIIETim.PHENOl
8EMZOIC ACID
BIS(2-CHI.CKOE1HOXY)METH»NE
2.4-DICHHKOPHtNOL
1.3.4-TRICHtOROeENZENE
NAPH1HUENE
4-CHLOROANILINE
HEXACHLOItOeUIADI ENE
<-CHLOB0.3-«ETHVLPHENOl
2-MtTHVtNAPHTHALENE
HEXACIIIOHOCYCI.OPENTADI ENE
2.4.6-1RIOU.CWOPHENOL
2.4.5-THICHt 080PHENOL
2-CHLOROWPHTHAIENE
2-NITROANIIINE
OIMEIHYt PHTHUATE
ACEN»PHTlm(N(

(0 3.6-DINITROIOIUENE
1-NIIBOANIIINE
*CEN*PHTH£NE
2.4-DINnROPIIENOL
4-N11ROPUENOL
018ENZOFURAN
2.4-OINITROTOLUENE
OIETHVL PHTIUKTE
4-CHtOKOPIIENVl PHENYL ETHER
FIU08ENE
4-N11ROANILINE
4 .6-OINI TRO-2-METIIYIPIIENOL
N-NIIROSOOtPHENYHMINE
4-8ROWOPHENYL PHENYl ETHER
HEXACMLOB08ENZENE
PENTACtll diOPIIENOt
PIIEWNTIRENE
ANTIKACENE
01-N-BUTYL PIITHALATE
FIUORANTHENE
PYRENE
BUTYL BENZY1. PHTIUtkTE
3.3-DICHlOeOBENZIDINE
BENZO(A)ANTt)RAC£NE
CIKVStNE
BIS(2-ETUYIHEXYUPHTHUATE
DI-N-OCrVL PHTIULATE
BEhBOIB)FtUORANTHENES
BENZO(KIFIUORANTHENES
BENZOKIPYRENE
IfOENOI1.2.3-CO)PY»EN£
DIBENZ(A.H)AN11K*CEN£
B£NZO(CHI)PERVLENE

NOIES:
B
I

Blank contamination.
Estimated value,
< contract reoulred
detectton Itmi t

W-MWBt^.WKI
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SEMI-VOLATIIES - CROUMXniTER

sanclc Location: «wn«-02 «wi2S-oi «wi2S-02 MW13S-01 MW13S-02 MWKS-01 MW14S-02 MW20S-01 MW20D-01 MW21S-01
Sample Number: EEF21 EBP41 EEF06 EBP40 EEF07 EBP58 EEF13 EBP60 EBP61 EBP62
Date Sail led: 06-K-89 04-H-89 06-13-89 04-19-89 B6-13-89 04-30-89 06-14-89 04-20-89 04-20-89 04-20-89

CRLNUnOCr: 89ZC40S<4 »9ZC02S11 89ZC40S35 89ZC02S20 89ZC40S36 89ZC02S3I B9ZC40S49 B9ZC02S3< 89ZC02S36 89ZC02S37
laboratory: S-CU8ED S-CU8ED S-CU6ED S-CU8ED S-CU8ED S-CU8ED S-CUBED S-CLBEO S-CUBED S-CUBEO

Round 2 Round 2 Round 2 Round 2

(KCANIC cowouos (ug/l)

SEMIVOLATIIE

PHENOl
BIS(2-CHt01iOETHYL)ETHER
2-CW.OKOPHENOL
t.3-DICHLOR08ENZENE
t.4-DICHLOKOBENZENE
BENZYL AI.COMOl
1.2-DICHLdiOeENZENE
2-MtTHYLPHENOL
»IS(2-CH-OROISOPROPYD ETHER
4-1ETNYLPHENOL
N-NI tROSO-01-n-PROPLYAMINE
HEXACHLOROETIUNE
NITB08ENZENE
ISOPHORONE
2-NITROPHENOL
2.<-DI«ETHYIPHENOL
BENZOIC ACID
BIS12-a«.0«OETIUXY)MET>UNE
2.<-DICHtO«OPH(NOL
1.2,<-IRICHLOBOeENZENE
NAPHTHAlENE
4-CHLOHOANIUNE
HiXACHLOROeuTADI ENE
<-C?ORO-3-METHYlPHENOt
2-HtTHYlWPHTmlENE
HtXACHLOBOCYCtCPENTADI ENE
2.4.6-1R I CHtOaOPHENCU.
2.4.5-TRICH-OROPHENOt
2-CHtOROWPHTHALENE
2-NiIBOANILINE
DKETHYl PHTHUATE
ACE^WPHTHyLENE
i.t-DINITBOTOLUENE
1-NUROANIIINE
ACEWPHTHENE
2.4-DINIT80PHENOL
4-N17ROPH6NOI
DIBSNZOFLSAN
2.4-OINITROTOLUENE
DIEWYl PMTH»IATE
4-CmOBOPHENYL PIIENYl ETHER
FIUOEENE
4-NITROANILINE
4.6-OINITRO-2-NETHYIPHENOL
N-N11ROSOOIPIIENYHMINE
4-BBOOOPHENVl PIIENVL ETIIEB
HEXACHIOR06ENZENE
PENTACHl.diOPHENOt
PHEWNTHRENE
ANTWACENE
DI-N-BUTYl PMTmLATE
FLU08ANTHENE
PYRENE
8UTYL BEfBYL PHTHALATE
3.3-OICHLOROeENZIDINE
B(NZO(A)ANTH!ACENE
OKYSENE
BISO-CTimHEXYDPHTHAlATE
DI-N-OCIYI PHTIWLATE
BtNZOIBlfllXWANIIIENES
BENZOIKIflUORANIIIENES
Bt^eO<»)PYIiENE
IM)tNO(1.2.3-CD)PYBENE
DIBENZ(*.11)<NTIK*CENE
BfNZO(a<l IPERVLENE

NOTES:
8 * Blank, contaattnatlon.
j a Estimated va I tie.

• < conliact leqiilied
detection Hall.

Ie: W-MWIINA i
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PESTtCIDE/PCBS - CSOUMWAIER

sawle location: MWBI-OI MTOl-02 MWFBOI-OI MWFBOI-02 MWIM-01 MWIM-02 MW1S-01 MWIS-02 MWB2-01 MWB2-02 MWFB02-01 MWF802-02 MW02D-01 MW02D-02

Sample Number: EBP36 EEtOa EBP27 EEF22 EBP37 EEF16 EBP32 EEF15 EBPia £Ef09 (8P49 EEF23 E8P32 EBP95

Date samited: o<-i9-«9 06-13-89 o<-i7-«9 06-14-89 04-19-89 06-14-89 04-H-89 06-14-89 04-19-89 06-13-89 0<-19-89 06-14-89 04- 17-M 06-12-B9

CRl Mimber: 89ZC02S15 89ZC40S17 89ZC02ROI 89ZC40R04 89ZC02S13 89ZC40S47 »9ZC02Sia 89ZC40S16 89ZC02S22 89ZC40S3» 89ZC02R02 89ZC40R03 MZC02S07 89ZC40S28

laboratory: S-CUBED S-cueEO S-CU8ED S-CUBED S-CLBEO S-CU8ED S-CUBED S-CUBED S-CueED S-CUBED S-CU6EO S-CLBED S-CtJBED S-CU6EO

Round 2 Round 2 Round 2 Round 2 Round 2 Round 2 Round 2

ORGANIC COMPOLN1S (ug/1)

PESIICIOES and PCBs

AI.PW-BHC

BETA-8K

DEITA-BIK:

OUWIA-BIIC (LINDANE)

HEPTACHIOB

AI.D81N

HEPHCHIOR EPOXIDE

EM>OSU.f*N I

DIELD81N

4.4-OOE

fHXIH

EhOOSmFAN 11

4.4-000

ENXIN ALDEHVDf

"^ EI'COSUlfAN SUtfATE 0.12 I

4 4-001

HtTHOXYCHOR

EMXIN KE TONE

cmoeo*N£

TOXAPHENE

AROCLOR-10 16

AROCLOR-1221

AROCL01-1332

*ROCIOR-12<2

AROCtOR-12<8

AROCIOH-1254

AROCIOR-1260

NOTES:

» Not detected at

detection IImi t.

K > inusable.

B s ulank contamination.

j = tsttnutcd value.

file: W.MWPCB m(l



PESTICIDE/PCBS - CROUOWATER

(Paae 2 ol 5)

sample location:

Sam) Ie Niinber:

Date Sam) led:

CRt Nuntier:

Laboratory:

1OT2M-01

EBP29

04-17-89

89ZC02S06
S-CU6ED

MW02M-02

EBP94
06-12-89

89ZC40S27
S-CLBfO

Roun*J 2

MW02S-01

EBP18

04- 17-89

89ZC02S05
s-cueco

F8MW02S-01

EBP19

04-17-89

•9ZC02005
S-CtJBEO

MW02S-02

EBP93
06-12-89

89;r<OS26

s -m ED

RuitH<t 2

MWB3-01

EBP39
0<.19-89

89ZC02S21
S-CU6EO

MW3-02

EEF12
06-K-H

B9ZCOS4B
S-CUBED

Round 2

MWFB03-0)

EBP55
04-20-89

89ZC02R04
S-OJ8ED

mwo3D-oi

EBP21

04-1»-«9

•9ZC02SIO
S-CUBEO

MW03D-02

ECF01
06-13-89

•9ZC40S11
S-CUBED

Round 2

MW03M-01

EBP30
04-17-89

89ZC02S02
S-CU8ED

uirom-02

EEF02
06-13-89

89ZC<OS32
S-CU8EO

Bound 2

MW03S-01

EBP17
0<-17-89

89ZC02SOI
S-CU8EO

1W03S-02

EEfOO
06-13-89

89ZC40S23
S-CUBED

Round 2

OKCANIC COMPOUNDS (ug/1)

PESTICIDES and PC8S

ALPW-BHC

BETA-BHC

DELTA-BIIC

CAtUU-BIIC (IIIOANE)

HEPTACIUOX

AIDRIN
UEPTACHLOR EPOXIDE

EhOOSUtFAN I

DIE1081N
4.4-OOE

EMXIN
EhCOSUlfAN 11

^ 4.4-000

I EMXIN AIDEHVOE
EMXiSUlFAN SUt FATE

4.4-DOT

NtTIUXYaiOR

tHMIH KEIONE
CHtUiDANE

TOXAPHENE

AROCIOK-1016

AROClOa-1221

AROCLOB-1232

AROCl011-13<2

A80C-.00-1248

AROCIOK-1254

AROUOK-I260

00
to

Not detected at

detection Unit.

uriusable.

Blank contantnatIon.

Cstlnatcd value.

file: W-MIWCB.HKI



PESTICIOE/PC8S - CKOUMWATER

(Page 3 ol 5)

sample Location:

Sample MinDer:

Date sannled:

CRt NURfcer:

laboratory:

MW03S-02

EEFOI
06-13-89

89ZC40023

S-CU6EO

Round 2

MW6<D-01

E6P23
04-H-89

B9ZC02S09

S-CU6ED

MWB40-02

EEF05
06- 13-»<)

89ZC40S3)

S-CU8ED

Round 2

MW84S-01

EBP20
04-ia-89

89ZC02SOB
S-CUBED

MWB4S-02

EEFO<

06-13-89

B9ZC<DS3<

S-CU8ED

Round 1

MW4S-01

EBP26
04-17-89

•9ZC02S03
S-CL8EO

W»4S-02

EBP96
06-13-89

«9ZC<OS29
S-CUBED

Round 2

MW05S-01

EBP28
04-IB-89

«9ZC02Sn
S-OJ8ED

MWOSS-02

EEF24
06-14-89

89ZC40SO
S-CUBED

Round 2

MW06M-0 I

EBP31
04-17-t9

89ZC02S04

S-CUBED

MW06M-02

EEF14
06-14-89

HZC40S50

S-CUBED

Round 2

MOT M-01

EBP24
04-18-89

89ZC02SU
S-CUBEO

MWM-02

E8P97
06-13-89

89ZC40S30
S-CUBED

Round 2

FliMW7«-0]

EBP25
04-18-89

a9ZC02D12
S-CU8ED

O«C*NIC cauPouNis (ug/l)

PESTICIDES and PCBS

AlPltt-BIIC

BETA-BtlC

DEITA-BHC

OUUU-BHC (IINDANE)

IIEPIACHIOK

ALCTIN

HEPTAOHOK EPOXIOE

ENOOSUlfAN I

OIEIOBIN

4.4-DDE

EMWIN

EMXBLlfAN I I

4.4-BOO

ESCTIN >LDE?DE

yi (MXISUKN SUIF<TE
< 4-OOT

•ETHOXtCK.OR

ESCtilN KETONE

cm. OR DANE

TOKAPUENE

A80CKK- 1016

A80CL08-1221

ABOC108- 1212

AROCldi- 1242

AROCIOH- 124B

ABOCIOD- 1254

AliOCLOR-1260

0.06 )

0.38 J 1.20 J

0 22 J

Not detected at

detection limit.

unusablc.

Blank contamination,

Estimated value.

ftte: w-Mwpca.wKi



PESTICIDE/PCBS - CROWCWATER

(page 4 ol 5)

Sasple location:

Sample Number:

Date sanpled:

CRl Number:

laboratory:

FRMW7M-02

EBP9B

06-13-89

89ZC40010
S-CLUED

Round 2

MW08D-01

(BP33
04-19-89

B9ZC02S14

S-CU8ED

MW08D-02

6EF17
06-14-89

892C40S45

S-CU8ED

Round 2

MWOBM-fll

E6P35

04-19-89

MZC02S17
S-CU6ED

MWOBM-02

EEFH
06-13-89

89ZC40S40
S-CUBED

Round 2

MW08S-01

EBP3<

04-19-B9

89ZC02S16

S-CUBED

MW08S-02

EEFIO

06-13-«9

89ZC40S39
S-CU8ED

Round 2

MW09M-01

EBP54
04-20-89

89ZC02S33
S-CUBED

MW09M-02

EEFH
06-14-89

89ZC40S42

S-CU8ED

Round 2

FRMW09M-02

EEF19

06-14-89

89ZC<OD42
S-CU8ED

Bound 2

MWIOM-01

EBP53
04-20-89

89ZC02S32
S-CUBED

MWIOM-02

EEF20
06-14-8»

89ZMOS41
S-CUBED

Roynd 3E

MWHN-01

EBP56
04-20-89

MZC02S35
s-cue ED

fRMWIIM-01

EBP57
04-20-M

HZC02D35
S-CU8ED

ORGANIC COWOUOS (ug/1)

00
0.

PESTICIDES and PCBS

AlPm-BHC

BETA-BHC

DELTA-BIK

UtUU-BIIC (LI WANE)

HEPTACIU.OR

AtoaiN

HEPTACHtdi EPOXIDE

EWOSUtfAN I
DIEIDRIN

4.4-DOE

EWSilN

EhCOSUfAN II

4.<-000

EfsCSIN ALDEHYDE

WXSUlfAN SUt FATE
<.<-DOT

»ElHOXYa».0«

EMU! IN KE TONE
aa OR DANE

TOXAPIIENE

A80CIOR-1016

AIIOCLOR- 1221

AliOClOR- 1232

ABOCIOR-1242

AROCtOR-12<a

AROCLOR-1254

AROCLOR-1260

NOTES:

» hot detected at

detection IInlt.

R • unusablc.

B ' Blank contamination.

j a Estimated value.

File: W-NWPCB.ItKI



PESTICIOE/PCBS - OiOUNDWATER

(Page s of 5)

sample Location:

sample i-umber:

Date sane led:

c«t NuMber:

laboratory:

MW11M-02

EEF2)

06-K-89

89ZC10S44
S-CU8ED

Round 2

MW12S-01

EBP41

04-19-89

89ZC02SH
S-CU8ED

MW12S-02

EEF06

06-n-M

89ZC40S35

S-CU8ED

Round 2

MW13S-01

E8P<0

04-19-89

89ZC02S20
S-CU6ED

MW13S-02

EEF07
06-13-89

89ZC40S36
S-CUBEO

Round 2

MW14S-01

EBpsa
IX-20-89

•9ZC02S31
S-CLBED

MW14S-02

EEF13
06-14-89

89ZC40S<9

s-cueEO

Round 2

MW20D-01

EBP61
04-20-89

892C02S36
S-CUBED

MW20S-01

EBP60

IX-20-89

89ZC02S34
S-CU6ED

MW21S-01

EBP62

04-20-89

«9ZC02Si7
S-CU8ED

OKCANIC CCUPOUHS (Ug/1)

PESTICIDES and PC8S

ALPHA-BHC

BETA-BHC

DELTA-BHC

CAfA-BtlC (U WANE)

HEPTACHIOB

AID81N

HEPTACHLOR EPOXIOE

EhOOSUI-FAN I

OIEIDRIN

4.4.DOE

(MX IN

EMXSU.FAN II

4.4-DOO

(MX IS ALDEtfyDE
tHXBH-fW SUIFATE

4 t-DOT

•ETHQXYCHOR

thtailN KETONE

CHL OK DANE

TOXAPHENE

AROCIOR- 1016

*ROCLO«-t221

AROCIOD-1232

AROCLOS-1242

AROCLOti- 12<8

AROCLOR-1254

AROCLOR-1260

>
I
00
01

0.01 I

0.03 )

Not detected at

detection limit.

Unusabte.

Blank contanlnatton.

Estimated value,

File; W-MWPCB.WK)



INORCANICS - CROUOWATER

(Page I ol 6)

Sample Location:

ITR Sanple Mirtier:

Date Sampled:

CRL Number:

laboratory:

MWBOI-01

MEBC36
04-19-89

«9ZC02S5<
BtUL

MWBOI-02

MECW12

06-13-89

89ZC<OS86

KEYSTONE
Round 2

1WFBOI-01

MEBC27
04-18-89

•9ZC02R05
RAUt

MWFBOI-02

MECW26
06-14-89

t9ZC40R07

KEYSTONE
Round 2

MWOIS-01

MEBC32
04-19-89

89ZC02S57
BMAl

MWOIS-02

MECW19
06-14-M

•9ZC40S95

KEYSTONE
Round 2

MW01M-01

MEBC37
04-19-89

89ZC02S58
BMAL

MWO 11-02

MECW20
06-K-C9

89ZCOS96

KEYSTONE
Round 2

MWB02-01

MEBC38

04-19-H

89ZC02S53
RMAt

MWB02-02

MECW13

06-13-89

89ZUOS87

KEYSTONE
Round t

MWFB02-01

MEBC49
04-19-89

•9ZC02R06
RMAt

1WFB02-B2

MECW27
06-)4-«9

•9ZC40R08

KEYSTONE
Round 2

MW02S-01

1EBC18
04-18-89

a9ZC02S44
RMAt

INORCANIC CHENICAtS (UB/1)

>
J
00
0»

AIU«INU»

ANTIMONY

ARSENIC

BAR I U»

BERYLLIUO

CA D«l UK

CAieiun

CIROmlUM

COBALT
COPPEI!
IRON

IEAD

CYANIOE

M»CNESIU»

«ANC»NESE

MERCURY

NICKEL

POTASSIUB

SElENlun

SllVEg
SOOIUH

TIULLIU*

VANADIUN

ZINC

119 I

6.1 )

275
2. I I

274

3340 j

« j

3<5 J

72.3 )

54.4 J

R
10.3 I

510 j

I )
59 I

5.2

42500

5.4 j

163

B
37.7 )

9.8 J

289
10. I J

257

103 )

29.2

2010

5.2

71300

R
1600

6570

6230

6.4

1780 I
R

6890
7070

75
2040

)
)
R

65.5

a.4

144

I
]

g

44.5 j

R

13700

426

2320 j
R

13700

34.4

2680

79800

1.8

19500

J
73600

16200

5

2

47

.2

.1

.6

J

J

3.8 I

9.< I

3380 j 3030 ] 11500
994 942 204 1690

1840 ) 4«30 J 4290 j 3030 I 3230 ) 10900

3.5 j

7.< ]

7590

R

6.5 j

17.2

5.5

791

15.•

6. I

1260

9.6

R

I

I

j

J

R

I

B

9.5

352

46300
34.»

8. I

t.3

55800
7.6

20600

1140

27.*

44600

41500

8. t

49.a

I

]
J

I

8

j

NOTES:
8 • Blank contamination.

j • Estimated value.

R • unuseablc data.

-- « < contract rcaulred

detection IImlt.

file: W-MWINO.KK1



IN08CANICS - CKCUCWATER

(Page 1 ol 6)

Sample location:

ITR Sample Number:

Date sampled:

CRt Nuntoer:

laboratory:

MW02S-02

1EBC93

06-12-89

89ZC02S7I

KEYSTONE
Round 1

FRMW02S-01

MEBC19

04-18-89

89ZC02M4
RMAL

MW02M-01

MEBC29

04-18-89

B9ZC02S45

RMAt

MW02M-02

MEBC9<

06-12-89

«9ZC02S88

KEYSTONE
Round 2

MWOM-01

MEBC22
04-18-89

89ZC02S46
RMAL

W02D-02

MEBC95
06-12-89

89ZC02S72

KEYSTONE
Round 2

MWB03-01

MEBC39
04-19-89

89ZC02S52
RMAL

MWB03-02

MECW16

06-14-89

89ZC40S90

KEYSTONE
Round 2

MWFB03-0]

MEBC55
04-20.89

89ZC03R08

BMAL

MW03S-01

MEBC17
(X-17-B9

89ZC02SH

RM*l

MW03S-02

MECW04

06-13-89

•9ZC40S80

KEYSTONE
Round 2

f8MW03S-02

MECW05
06-U-89

89ZC40D80
KEYSTONE

Round 2

MW03M-01

MEBC30

04-17-89

89ZC02S39
RMAL

INORCANIC CHEMICALS (ug/1)

>1
GO
«4

AlUtttNUU

ANT I MONY

ARSENIC
BAR I U«

BERYLUU*

CASMIIM

CAICIU*

OKQUIUU

coenLT
COPPER

IRON

tEHD

CYANt DE

MAQMESIU*

MANCANESE

MERCURY

NICKEL
POTASSIU*

SELENIUK

SILVER
SOOILW

TIUIUUW

VAIsUDIUW

ZINC

51 J 44.1 J 25.2 ) 29.4 J 47.8 ; 43.5 I

3. I

376

12.6

69200

19 6

4 I

91300

3

30800
3500

It.7

60400

I

I
]

B

R

]

9. 1

3<8

6
45500

19.5

7
6.7

54100

8.6

20400

1300

23.3

43800

I

)
)

I

R

19.<

1390

89300

24700

a. i

25100

972

7.4

1480

J
j
R

18.«

989

64600

16700

I

19300

6«0

1270

J

]

St

j

2.<

152

33200

a. i

473

)2700

1190

54

988

)
)

J

I
J
R

3.3

147

30800

379

1.8

12000
1120

846

)
I

I

R

]

6.1 1

979

51900

4080

22900
3630

16100

4.8

869

49100

7.2

5060

22500
3180

16000

1

J

R

6.< j

140

3910 ) 1850 )

19.<

S93
24.1

439
j 22. I

480

] 68.4

2760

53200

16.6

43000

14600
3720

19.•

17000

J

1

R

49300

15
5.2

39900

2.1

13700

3170

15.1

15500

]
)

j

g

I

52500

12.4

42900

1.9

14700
4280

10.•

16500

I

j

R

J

50800

5.8

27300

19500

1260

6.1

H700

J

)

B

9.9 J 6.6 j

l.< j

10.1 ]

NOTES:

B * Blank contamtnatton.

) • (stlmaied value.

R » unuseablc data.

« < contract regulred

detection Unit.

File: W-MWINO.HKI



INORCANICS - CROU?WATER

(Page 1 ol 61

Sample Location:

ITR Sample Number:

Date sampled:

CBL Number:

Laboratory:

MW03M-02

MECW06

06-13-89

e9ZC<osai
KEYSTONE

Round 2

MWO30-0 I

MEBC21

0<-18-89

89ZC02S42
RMAL

MW03D-02

MECW07

06-13-89

89ZC40SC2

KEYSTONE
Round 2

»wo<s-oi

MEBC26
04-H-89

89ZC02S47
BMAL

MW04S-02

MEBC96
06-13-89

89ZC02S77

KEYSTONE
Round 2

MWB04S-01

MEBC20

0<-18-89

•9ZC02S40
RMAL

MWB04S-02

MECW08
06-13-89

89ZC40S83

KEYSTONE
Round 2

MW040-01

MEBC23
04-f-«9

89ZC02S4I
RtUL

MWB04D-02

1EQTO9

06-13-89

89ZC40S79

KEYSTONE
Round 2

MW05S-01

1EBC28

04-H-»9

89ZC02S43

RMAL

MW05S-02

MECW25

06-14-89

89ZC40S99

KEYSTONE
Round 2

MW06M-01

MEBC3I

(X-IB-89

89ZC02S48
RMAt

1W061-02

lEcwia

06-14-89

89ZC40S93

KEYSTONE
Round 2

INORGANIC CHEMICALS (ug/11

>
00
GO

ALUKINU*

ANTIMONY

ARSENIC
BAR I LW

BE8YILILM
CAOHIIN

CALCIUU

OKQNIU*

C08ALT

COPPEB

IRON

LEAD

CYANI DE

«ACNESIU»

•UNCANESE

MERCURY

NICKEL
POTASSIUU

SEIENIU*
SILVER
SOOILU

THALIIU*

VAtsUOIUM

ZINC

21.3 I 49.5 ) 36.1 J <1 J 43 I 70 J

65.7

2680

I 6.9

I 140

I 6
»3»

j 10.2

401

13.4

623
j 12.8

582
13

4 34

J 14.7

612
14.3

5«4

J •
347

j 4. t

129

J
J

1.1

1370

J R
1390

49900

30100

20300
1160

R

19800

5040

77900

3560

25600

4110

6.5

2090

5870

I
j
R

59000

2870
1

19900

2910

1840

4560

I

B

)

J

143000

29500

28500

1120

R

3750 J

57600

13.<

25900
1.3

15800

2470

9.6

13900

5020

)

J

R

j

66400

K.3

6.5

25100

17400

3050

17
10300

5350

]
j

j

R

108000100

6

37900
1.1

26100
3390

20900

33<0

J

J

R

j

71000

19400

29200
521

1570 J
R

5420

63600

18200
2

26600
471

1690

4260

]

J
»

J

• 1400

19.8

57800

40100
6890

«.•

1810

2000

J

j

)
R

J

49600

2020

12100
•II

121

2550

J
R

J

68800

4.9

15800

4500

1080

6630

I

I
I

66300

140

16000
42SO

10.5

1110

siso

8

J
I
R

9.4 ) 15.) ] 18 ] 7.5 J 6.7 1

Blank contaminatton.

Estimated value.

uiuseable data.

< contract required

detection Itmlt.

file: W-MWINO.HKI



INORUNtCS - CROUMMKTER

(Page 4 ol 6)

Sample location: MW07M-01

ITR sample Number: MEBC24

Date sanpled: 04-n-89

CRL Number: 89ZC02S49

laboratory: RMAl

MW07M-02

ME8C97

06-13-89

•9ZC02S78

KEYSTONE
Round 2

FRMW07M-01

»EBC2S
0<- H-89

89ZC02D49
RMAL

FRMW07M-02

MEBC98
06-13-89

«9ZC02D78

KEYSTONE
Round 2

MW08S-01

ME8C34
04-19-89

89ZC02S55

RMAt

MW08S-02

MECW14
06-13-89

a9ZC40S9t

KEYSTONE
Round 2

MW08M-01

MEBC35
04-19-89

89ZC02S56
RMAL

MW08M-02

MECW15
06-13-89

89ZC40S89

KEYSTONE
Round 2

MW08D-0 I

MEB03
04-19-89

89ZC02S59
RMAL

MW08D-02

MECW2 <
06-14-a9

89ZC40S94

KEYSTONE
Bound 2

MW09M-01

MEBC54
04-20-89

89ZC02S69
RMAL

MW09M-02

M(CW22
06-14-89

89ZC40S9B

KETSTONE
Round 2

fRMW09«-02

MECW23
06-14-B9

89ZC40M8

KE IS TONE
Round 2

INORCANIC CHEWICAIS (Ug/1)

00
CD

AlUUINUtt

ANT I MOW

ARSENIC

BAR I IW

8ERYILIUH

CAOrttLW

CAICIUU

CtKcmiuu

C06ALT

COPPER

IRON

IEAD

CYANI DE

MACMESILW

MANUNESE

MERCURY

NICKEL
POTASSIU*

SELENILW
SltVER

SOOIIW

TltULIUU

VhWDHM
ZINC

3.3 I

235

11900

7ia

1010 I

B

3140 )

14.|< 1

•T

<.l J

216

1440

1.3 1

11100

582
R

903 J

2650 )

33 )

3.3 I

226

1)60

3.1 )

11500

682

6.1 )

1030

R

3440 )

19.3 )

3.6 I

21» 145 )

a.7 |

6.2 j

2.7 j

81.3 ]

2.2 j

140 ]

63300

9.6 I

294

11200

577

969

R

]

25900
5690

19.9

2970
j
j
R

22600
5270

It.7

3580
]

]
R

17200
3060

«.7 J

1370 J
It

i3.a )

13000
2130

1 I
1220 )

R

31.9 I

13700

2530

S.t )

1310 I

g

27.8 )

12.3

454
] 3

88
.2

.2

j
J

3
87

.<

.a

I
J

5.3

122
J
J

4.8

107
)
1

121

us

I
I

1360B

2480

1240 j

R

13200
991

1010 ]

3360 j

6.1 I

12300

729

938 ]

R

2910 J

958

151

12600

759
R

98« |

1.1 )

3940 |

3.1 )

NOTES:

B » Blank contamination.

j a Estimated value.

R • uiuseablc data.

-- • < contract rcaulred

detection Unit.

file: W-MWIMOIWI



INORCANICS - CROtfCWATER

(page 5 ol 6)

Sample location:

ITR Sanple Nunter:

Date Sampled:

CRL Nunter:

Laboratory:

MWIOM-0]

MEBC53

04-20-89

89ZC02S68
RMAl

MWIOM-02

MECW24

06-14-89

89ZCOS97
KETSTONE

Round 2

MWIIM-Ot

MEBC56
04-20-89

89ZC02S70
RM*L

MW11M-02

MECW28
06-H-89

89ZC41SOI

KEYSTONE
Round 2

FRMWttM-01

ME8C57
04-20-89

89ZC02D70
RUAl

MW12S-01

ME8C41
04-H-89

89ZC02S50
RMAL

MW12S-02

MECWIO
06-13-M

89ZC40S84

KEYSTONE
Round 2

MW13S-01

KEBC40

04-19-89

81ZC02S5I
8«UL

MW13S-02

MECWII
06-13-M

»KC<OS«5

KEYSTONE
Round 2

MW14S-01

MEBC58
04-20-89

89ZC02S74

RMAL

wiins-ai

MECW17
06-14-1»

89ZCOS92

KEYSTONE
Round 2

MW20S-01 MW20D-01

1EBC60 MEBC61
04-20-89

«9ZC02S71

RMAL

04-20-B9

89ZC02S72

RMAL

INOKCANIC CHEMICAIS (ug/1)

>
I

<0
0

AtUUINLN

ANTIMONY

ARSENIC
BAR I U«

BERYllllW

CAWILW

CAICIU*

ciftaniLw

C06AIT

COPPER

IRON

IE*D

CYANIDE

•UOiESIU*

•ANCANESE

MEBCURY

NICKtt
POTASSIIM

SELENHN
SltVEB

sooiur

TIIAILIUH

VANADIUU

ZINC

2< I

14 t J 132 )

76600 61800

18.5 )

3.6 )

10 I

68.8 )

12 j
357

35.8 )

<.6 J

"5 j

30.6 )

14.9 j

35 j

8
17.2 J

55.3 j

11.3 j

62.2 )

3 j
15.8 1

28.1 )

13< j

-- R

152 1
3.5 J

1280

26.6 1

2<.« 1

37500 35500 24500 25400 0900 47600 111000 71500

27600

2780

9.3 j

1910

64.4 B

22600

1190

7.5 |

1930 j

1690

12600
1040

1000 ]

t7 I
<.6 J

62900

R

37800

5960
R

1690 I

1660

12800

1050

945 ]

15300

7.5 |

397 j

1570 1 3310

10. I J 14.2 I

5.3 I

2<.3 B 2.7 I

419 j

R

3290 J 7410

9.6 j

95.0 j

10300
19.1

350 )

204 B

l.» J

nooo

21.6

737 j

R

3670

10700

952

5720

7410

12900
1260

7150

R

<56
2.0

40100

7710

5.6

3040

J

)

)

2110

18000

100

2450

1830 j 2360 | 12700

5.8 I 8.8 B 5.8 ) 6 B 491 12.6 J

NOTES:

B

I
R

ulank contamination.

Estimated value.

unusea&le data.

< contract regulred

detection IImlt.

File: W-MWINO.UKI



(Page 6 ol 6)

INORCANICS - CliOUNDWATER

sample Location: UW21S-0]

nn sane Ie Nurriber: MEBC62

Date sampled: 04-20-89

CRL Nuriber: 89ZC02573

laboratory: RMAL

INOROtNIC CHEMICALS (Ug/1)

>
I
CD

AlUtllNUU

ANTIMONY

ARSENIC

BARIUU

BERYLUUU

CADMKW

CALCIUU

CIKCUIILW

C06ALT

COPPER
IRON

LEAD

CYANIDE

•UCNESILW

MNGANESE

MERCURY

NICKEL
POTASSIUW

SEIENIUO

SILVER

SOOIUU

nun luu

VANADIUA

ZINC

<.3 J

39400

3220

13.4 )

1990 |

» Blank contamination.

Estimated value.

a unuseable data.

< contract required

detection IImlt.

File: w-MwiNomn



SPECIAI- ANAIYTICAL SERVICES

CROUMWATER

(Page l ol 6)

SA1PLE lOCATION: ON-MWBI-01

SAWIE NUWBER: 4558E-20

DATE SAMPLED: 04/19/M

CBl NU1BEB: »9ZC02S17

LABORATORY: ««Al

ON-MWBI-02

4668E-15

06/13/89

89ZC41S14

Allied

Round 2

ON-MWFBOI-01

4558E-13

04/18/89

19ZC02ROI

RMAL

ON-MWfBOI-02

4668E-25

06/14/89

»9ZC4IR09
Allied

Round 2

ON-MWIM-01

45S8E-24

04/19/89

•9ZC03S21
R HAL

ON-MW1M-02

4668E-24

06/14/89

89ZC4IS23
Allied

Round 2

ON-MWtS-01

4558E-23

04/19/89

89ZC02S20

RMAL

ON-MW1S-02

4668E-23

06/14/89

89ZC<IS22
Allied

Round 2

ON-1W82-01

4558E-19

0</19/89

B9ZC02S16
R1AI

ON-MWB2-02

4668E-16

06/13/ti

89ZC41S15
Allied

Round 2

ON-MWFB02-01

4558E-25

04/19/89

89ZC02R03
RKAL

ON-MWFB02-02

4668E-27

06/14/89

•9ZC41RIO
Allied

Round 2

sns ANHLYSES (mg/1)

(0
ra

TOTAL PHOSPIKKUS

SU.FIDE (FinRATES)

SUtflDE (FILTERS)

coo
TOC

1SS
TDS
hU2 * N03

ml
CW OR I DE

SU.FATE

TOTAL AIKAIINITY

BOO
Oil AMI GREASE

15
6

2

.1 I

.7

.5

HO B

0.

5
30

33
6

.3

9.6 J

<.<

1.0

132 B
0.69 8

0.30

5.8

6.0

82. I

6 J
3.2

68.0

191 B

0.35

0. H

5.4

12.2

140

25.6 J

6.8

145

337 B
311 B

7.1

is.a

0.5 J

TOTES:

a • Blank contamination

j • Estimated value.

• < detection limit

File: S*S_W.*KI



SPECIAL ANALYTICAl SERVICES
CKOUNDWATER

(Page 2 ol 6)

SAMPLE IOCATION: ON-MW02D-01

SAMPLE NLWBER:

DATE SAMPIED:

CRL NLW8ER:

LABORATORY:

4558E-10

04/17/89

89ZC02S09
RMAL

ON-MW020-02

4668E-03

06/12/89

89ZC4IS04
Allied

Round 2

ON-«WO 2*1-01

4551E-09

04/IB/«9

89ZC02SOB
B*UL

ON-MW02M-02

4668E-02

06/12/B9

HZC4IS03
A 11 led

Round 2

ON-MW02S-01

4558E-07

04/17/89

89ZC02S07
RMAL

ON-MW02S-02

4668E-01

06/12/89
B9ZC4IS02

Allied
Round 2

ON-FRMW02S-01

4558E-08

04/17/«9

89ZC02D07
BtUL

ON-MWB3-01

4558E-18

04/19/19

MZC02S15
BMAl

ON-MW81-02

<66BE-1«

06/14/89

8»ZC41S)6
Allied

Round 2

ON-MWFB03-01

45586-29

04/20/89

MZC02R04
«MAL

ON-MW03D-01

455BE-05

04/18/89

89ZC02SOS
RMAL

ON-1W03D-02

4668E-II

06/13/89

•9ZC41SIO
A I II cd

Round 2

SAS ANALYSES (ng/1)

>
I

(0
co

TOTAL PMOSPHOBUS

SmflDE (FILTRATES)
SU.FIDE (fltTERS)

coo
10C

TSS
IDS
N02 • N03

?0
CM. OB I D£

SU.FATE

TOTAL <UCLINinf

BOO
OIL AhO OiEASE

24

3.

. I

.8

50
341

0.

7
55
.7

104

31.a

269
445

83.2

54.3

521
100 ]

136

30
219
425

75.7

55.2

525
18.4 )

11.2

4.6

10.5

293

14.3

13.0

271

J

8

16.2

5.3

0.34

13.5

0.6 J 3 I 0.5 ) 32 1 0.7 )

NOTES:

B

j

Blank, contamination.

(stinted value.

< detection llmlI

file: SAS_MW.*KI



SPECIAl ANALYTICAL SERVICES

CKOUM3WATER

(page 3 ol 6)

SAMPLE LOCATION: ON-MW03M-01

SAMPLE NUUBER:

DATE SAWtED:
CRL NLWBEB:

LABOBATORY:

<558E-02

04/17/89

89ZC02S02
R«UL

ON-«»0 31-02

4668E-10

06/13/89

89ZC4IS09

Allied

Round 2

ON-MW03S-01

<558E-Ot

04/17/89

a9zco2soi
RNAt

ON-MW03S-02

466«t-08

06/1'/»9

B9ZC4ISO!

Allied
Round 2

ON-FRMW03S-02

4668E-09

06/13/89

B9ZC4IDOt
Allied

Round 2

ON-MW4S-01

4558E-11

04/17/89

89ZC02S10
RMAL

ON-MW4S-02

<668E-04

06/13/89

19ZC4IS05
Allied

Round 2

ON-MWB40-01

4558E-04

04/18/89

89ZC02S04

8MAL

ON-MKB4D-02

4668E-07

06/11/89

B9ZC41S07
Allied

Sound 2

ON-1WB4S-01

4558E-03

04/t«/«9
•9ZC03S03

RMAt

ON-MWB4S-02

4668E-12

06/13/89
89ZC4IS 11

Allied
Round 2

ON-MW05S-01

4558E-06

0</H/89

89ZC02SU6
BMAL

SAS ANtLYSES (mg/1)

>
I

(D
4>.

lom PHOSPIURUS

SU.FIOE (FltTRATES)

SU-FIDE (FILTERS)

coo

TOC

TSS

TDS
HOt * N03

I*U

CM.ORIDE

StXFATE

TOTAl ALKAIINITY

BOO
OIL AhO OiEASE

23.7

4.6

61.5

263

a a

It.6

55
12

.3

4

82
312

12

11

2<

9
6

A4

21 J

56
21.81

2751
331

9.2

6

300
« J

13.7

3. I

2».5

391

2 I

4.6

57
16.4

5»
527

2.1

5.4

41. •

406

«2 J

104

21.6

269
445

371

n a )
0.45 | 17 j • ) 17 J 11 j

WftS:
B • Blank contamination,

} • Estimated value,

detection limit

file: SAS_MW.»KI
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SPECIAL ANUYTICAL SERVICES
CROUNCWATER

(Page 5 ol 61

SAWIE IOUTION: ON-«H»08S-02 ON-MW09M-01 ON-MW09M-02 ON-fR«W09»-02 ON-MWIOM-01 ON-MWIOM-02 ON-MWim-01 ON-MWHAt-02 ON-FRMWIIM-OI ON-MW12S-OI ON-mil2S-02 ON-NW13S-01

SAMPLE r*X8EB;

DATE SAMPLED:

C«L NINBER:

LABORATORY:

4668E-17

06/13/89

MZC41S17
Allied

Round 2

4558E-28

04/20/«9

89ZC02S24
RMAL

<668E-28

06/14/89

89ZC4IS25
A I II Cd

Round 2

<668E-29

06/14/89

89ZC41025
Allied

Round 2

4558E-27

04/20/89

89ZC02S23
8MAI

4668E-26

06/14/89

89ZC4IS24
Allied

Round 2

4558E-30

04/20/89

89ZC02S25
RMAl

4668E-31

06/14/89

89ZC<IS27
Allied

Round 2

4558E-31

04/20/89

aiZC02D25
RMAt

4558E-16

04/18/89
89ZC02S13

8*UL

<66«£-13

06/13/89

•9ZC41S12
Allied

Round 2

4558E-17

04/18/89

89ZC02S14
R*UL

SAS AMUYSES Ing/I )

>
r

(0
co

TOTAL PHOSPIURLS

SUtFIDC (FIURATES)
SU.FIDE (FllTEIiS)

cco

TOC

TSS
TDS
nai * NO]

t^U

CMLOBIDE
SULfATE

TOTU ALKAIINITY

800
OIL ANO CKEASE

8 )

3.t B < 0.4 b 4

10.4 )

4.6

19 5

1<7

5.1 B

94
173 a

0.29

45.5 '

119 B
0 40

5.0

92.5

• Blank, contaatnailon.

« Esttaatcd value.

« < detection IImi t

File: SAS_MW.*Kt



(Page 6 of 6)

SPECIAL ANUYTICAl SERVICES. -

CKOtWWATER

SAMPLE LOCATION: ON-MW13S-02

SAMPLE NUUBER:
DATE SAMPLED:

CRL NUHBER:

LABORATORY:

4668E-14

06/13/89

B9ZC41S13

Allied
Round 2

ON-MW14S-01

4558E-32

04/20/B9
•9ZC02S26

R HAL

ON-MW14S-02

4668E-20

06/14/19
•9ZC41SH

All led
Round 2

S*S ANtLVSES (mg/1)

>
I

<o
X*

TOTAL PHOSPtlOKUS

SUIFIDE (FILTRATES)
SmftDE (FILTERS)
coo

TOC

TSS
TDS
M)2 » N03

•SH3

a-t aft 1 DE

SU.F*TE

TOTlL ALKALINITY

BOO

on AM) catASE

16.8 )

45

28 0

226 B
0 83 8

0 26

11.5

166

J I

NOTES;

• Blank, contamination.

I • EstI mated value.

< detection IImlt

file: SAS_m«.»Ki



(24-OCI-89 page i ol 3)

VOLATILE ORGANIC COMPOtfCS -

SOILS

Sample Location:

Sasiple NutiA>er:

Date sampled:

CKl MmOer:

Laboratory:

FBS601
E8P06

03-15-M

•9ZCOIROI

CEIMIC

C80t-tl3-117

EBP05

03-15-89

89ZCOISOS
CEIMIC

ON-fBC802

EBPtO

3/20/89

M2COIROI

»RI

ON-C8021-14

EBPII

3/20/89
892COISOI

mil

ON-FRC802M-14

EBP12
1/20/89

892C01DOI

Wtl

ON-C802M-55

EBP13

3/20/B1
8892C01S02

HR i

ON-C802M-75

C8P14

3/20/89
892COIS03

»RI

ON-CB06M-20

EBP15

3/20/89
892COIS04

mil

ON-C806M-80

EBP16

3/20/89

•92COIS05

WRI

TP03-01

EBP42

04-f7-»9

89ZC02S25
S-CU8EO

TP04-01

EBP43

04- 17-89

89ZC02S26
s-cue ED

TPFB04-01

EBP48

04-19-89

89ZC02B03
S-CUBED

ORGANIC COMPOU'CS (ug/kgl

aiOBQ«ETH*NE

BROKOMETIIANE

VINYL CHLOR IDE

CHLOROETHHNE

•ETWIENE CHIORIDE
ACETONE

CARBON DISUflDE
I. t-DICUOROETIIENE

I. t-DIOHOROETIUNE

1.2-DICIUOROETHENE (TOTAL)

CHLOKOF08M
1.3-OICHLOROETM*N(

t-BUTANONE

^ 1. l.l-TlilCHORO£TH»NE

I CARBON TETRACHtOmDE
<0 VINYl ACETATE
00 BRQ«OOlaiORC»>£ni«NE

1.2.DICIIONOPROPANE

CIS-1.3-DICH.OBOPnOPENE

TBICH.OROETHENE

DIBROWXKLOftWETHANE

1. 1.3-TRICHtOROETmNE

BENZENE

1RANS- 1.3-OICI«.0«OPROPENE

BNOUOFOHM

4-MEIHYL-2-PENIANONE

2-HEXANONE

TETIiACHOROETIIENE

1.1,2.3- TETBACH-OROETHANE

TOIUENE

CHLOR06ENZENE

E111YIBENZENE
SIYRENE

TOIAl XYLENES

7
14

15 B
29 B 5 j

31
68

35
19

10

31 B
13
26 B

21
35 B

6 B

88 j
a B

6 B

5 B

< I

5 ) 5 J

5 J

5 j 5 ]

I J

< 1

1000 j

N01 ES:
B * Blank contamination.

I i Estimated value.

< detection Itmll.

DltC: 08/16/tl



VOLATIlt ORGANIC CO*U>OU\OS

sons

Page 2 ol 3)

Sam Ie location:

sample Number:

Date Sampled:

CRL Nuntoer:

laboratory:

TP07- 0 I

EBP«

04-18-89

89ZC02S27
S-CUBED

TP08-01

EBP<5
04-18-89

•9ZC02S28
S-CtBED

7P09-01

EBP<6

04-18-89

89ZC02S29
S-CUBED

7PIO-01

EBP47
04-18-89

MZC02S30

S-OJBEO

TPII-Ot

EBP50
04-19-B9

89ZC02S23
S-CUBED

FRTPII-OI

EBP51
04-19-89

«9ZC02D23
S-CUBED

TP13-01

EBP52
04-19-89

89ZC02S24
S-CUBED

MW02D-24

EBPOO
03-15-al

89ZCOISOI
CEIMIC

MWO20-58

EBPOI

01-15-19

89ZCOIS02

CEIMIC

MW02D-75

EBP02
03-15-89

89ZCOIS03
CEIMIC

MW02D-108

EBP03
03-15-89

89ZCOIS04

CEIMIC

FRMITO3D-108

EBP04
03-15-89

89ZCO1004

CEIMIC

MOTIS-tB-22

EBP07
03-16-89

89ZCOIS06
CEIMIC

OKUNtC COUPOUNES (ug/ks)

(0
(0

CHOP (METHANE

BRQWO^ETIhNE

VINYL CH.ORIOE

OltOROETIIANt

METHYIENE Oil OR I DE
ACE TONE

CARBON OISUtflDE
1. I-OIOILOBOETIIENE

I, 1-DICHLOROETIUNE

1.2-DICHLOROEIIIENE <IOT<1)

cm. OB Of ORM

1.2-DICHtOROETmNE

2-BUUNONE

I. 1. 1-TRIOn.OROETHANE

CARBON TETRAOIORIDE

VINYl »CEIATt

BRCWOOICHIOKCWETIUNE

1,2-OICHLOROPROPANE

CIS- 1.3-DICHLOBOPROPENE

TBICHIOHOEIHENE

OIBRCWOCH.ORONETIUNE

I. 1.3-IRIOUOKOEHUNE

BENZENE
1BANS-1. 3-DICHLOROPROPENE

BBOMOFOD*

4-METUVL-2-PENTANONE

2-HEXANONE

TETRACIU-OBOETHENt

I. 1.2.2-TETRACHLOROETHANE

TOLUENE

CHLOIiOBENZENE
EIHYLBENZENE

STYRENE
TOTAL XVtENES

< B 4 B 7 B

54 j 47 )
5 B 10 8

10 B

M I
6 B

9 B

19 B

2 8
40 )

S B

«6 )

5 B

97
160

10 B
21 B

27 B
23 B

6 B
16 8

18 8
22 B

67 B
95 B

< J 3 I

21 B <7 B 3 B 5 )

4 ) 3 )

540 B 600 B 360 B

1700

1600

24000

330

660

5600 | 1 J

Blank contatnlnat Ion.

[stimJtetl v,ilue.

< detection I imf t.

CBte: 08/16/89

File: S-IPVOCWI



Page 3 ol 3)

VOLATIIE diCANIC COWOUNOS -

SOILS

Sample Location:

Saw Ie Number;

Date sampled:

CRl Nunber:

taboratory:

MWOtM-78-80

EBP08
03-16-89

89ZCOIS08

CEIMIC

MffOIM-53-55

EBP09
03-16-69

egzcoiso7

CEIMIC

ORGANIC comPOUNM (uo/kg)

>
I

•A
00

Cm.ORCMETHANE

BliOMOWEIHANE

VINYL CIILOIIIDE

CHQIiOETHANE

OETHYIENE OIL OR I DE

ACETONE
CARBON DISUlflDE
I. 1-DiailOliOEIIIENE

I. 1-DICIU.OROETmNE

1.2-DIOIOROE1HENE (TOTAL!

CHOROfORH

1.2-DIOtOliOETttlNE

2-BUTANONE

I, I. 1-TBICmOBOETHANE

CARBON TETRACH.ORIDE

VINVl ACET<TE

BBOOOOICHOBOrEnuNE

1.2-OICHLOROPKOPANE

CIS-1.3-OICHOKOP80PENE

THIGH ORO( THE NE

01 BROHOCMl OK 0«E TWNE

1. 1.3-TRICHI.OROETmNE

BENZENE
TRANS- 1.3-OICmOBOPROPENE

BROMOFORM

4-METHYL-2-PENTANONE

2-HEXANONt

TETRACI&OROtTHENE
I. 1.2.2-TETRkCHOKOETHANE

TOLUENE
CHLOR06ENZENE

tTHYlBENZENE
STVRENE

TOTAL XYLENES

12 B
23 B

14

20

< ]

NOTES:

8 • Blank conlaretnatIon.

j » Estimated value.

detection limit.

Dale: oa/)6/a9

File: S-TPi



(Page l ol 3)

SEMI-VOLATILES - SOILS

sample Location:
san<)le Number:

Date Sampled:
CRL Nutnber:
laboratory:

FBS80I
EBP06

03-15-89

89ZC01ROI
CEIMIC

ON-C802M-14

EBPII
3/20/89

892COISOI
WRI

ON-fRC802»-14
EBP12

3/20/89
892COIDOI

WRI

ON-CB02»1-5S
E8P13

3/20/89
««92COIS02

WRI

ON-C802M-75
EBPK

3/20/89
892COIS03

WRI

ON-CB061-20
EBP15

3/20/89
892COIS04

Mil

ON-CB06M-80
EBP16

3/M/t9
892COIS05

WRI

ON-FBCC02
EBPIO

3/20/89
892COIROI

HR I

01-113-117
E8P05

03-15-89
81ZCOIS05

CEIMIC

TP03-01
EBP42

04-17-89
89ZC02S25

S-OJBEO

1PO<-01
EBP43

04-17-89

89ZC02S26
S-CIBED

7PfBO<-01
E6P4S

04-19-89

8W02R03
S-CUBED

ORGANIC CO?OUM)S (ug/kg)

5EUIVOIATIIE

PHENOl
81S(2-CHLOROE1HYL)E1U£R
2-CHLOKOPHENOL
1.3-DICHIOI!OBEMZ(NE
1.4-OICH10806ENZENE
BENZYt AICOIKM.
l.a-DICHLOROBEhKENE
2-UETHYlPHENOt
BIS(2-CHl01iOISOPROPYl)ETIIER
4-METHYtPHENOl
N-NI TROSO-01 -n-PROPLYAMINE
HEXACHlOdOETIUNE
NITROBENZENE
I SOP HOS ONE
2-NITROPHENOL
2.4-OIMETHYlPHEhXlt
BENZOIC ACID
BIS(2-CIILOIiOETHOXY)METIUNE
2,4-DICHLOBOPIIENOl
t.2.4-TRt CHLOROBENZENE

N*PHT>ULENE
4-OU.OROANILINe
HEXACmOBOeulADt ENE
4-CHLORO-3-ME1HYIPHENOI
2-»ETHVLN*PHTH)M ENE
HEXACHlOliOCYCLOPENTADI ENE
2.4.6-IRICHLdiOPHENOI.
1. 4 . 5- 1R I CHtOeOPHENCN.
2-CHtOfiOWPHItUl ENE
2-NITROANILINE
D11EIHYL PHIKUATE
ACENtPHTHVLENE
2.6-OINIT80TOIUENE
l.NITROANttlNE
ACENAPHTHENE
2.4-DINnROPHeNOL
4-NITROPtlENOl
oiatMofUKm
2.4-DINnROTOLUENE
OIE1HYL PHTWIATE
4-CHlOliOPHENVl PHENYL ETHER
HUORENE
4-NnROANILINE
<.6-DINITRO-2-»ETHYIPHENOI
N-NITROSOOfPHENVLAMlNE
4-BRCWOPHENYL PHEWl ETHER
HOUCMLOROeENZENE
PENTACHIOROPHENOL
PHEN»NTHRENE
ANTHRACENE
DI-N-BUTYt PHTIULATE
flUORANIHENE
PVRENE
BUTYL BENZYL PHTIUUTE
3.3-DICUIOH06ENZIDINE
BENZO(*)*N1IKACENE
CIOYStNE
BISH-ETHYIHEXYI>PHIHAL»1E
DI-N-OCIYL PHTHALATE
BENZOIBIFIUOHANTHENES
BENZO(K)FLUOI!*N111ENES
«ENZO(A)PyREN£
INOENO().2.3-CD)PYRENE
DIBENZIA.HIANTIRACENE
BENZCXCIII IPERVlENt

I

Q

490 J

30 ) 22 J

86 B

29 ) 25 J

81 B 54 8 20 )

70 j

170 ) 96 J 130 J

NOTES:
8 = Blank, contamination
j = Estimated value.
R a unuseable data.

» < detection IIfli) l.

file: S-11-6NA UK I
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SEMI-VOtATHES - S011.S

Sample location:
Sane Ie Number:

Date sampled:
CRL Number:
laboratory:

TP07-01
EBP44

04-18-89

89ZC02S27
S-CUBEO

Tpoa-oi
E8P45

04-18-89

89ZC02S28
S-CU8ED

TP09-01
EBP46

04-18-B9

89ZC02S29
S-CUBED

TPIO-01
EBP47

0<-18-89

MZC02S30
S-OJBED

TPII-OI
E8P50

04-19-89

89ZC02S21
S-CU8EO

FRTPH-01
E6P51

04-19-89

89ZC02023
S-CU6ED

TP13-01
E8P52

04-19-89

89ZC02S24
S-CUBED

MW02D-24
E8POO

03-15-89

89ZCOIS01
CEIMIC

MW02D-58
E8POI

03-15-89

89ZCOIS02
CEIMIC

MW02D-75
EBP02

03-15-89
89ZCOIS03

CEimic

MW02D-108
EBP03

03-15-89
89ZCOIS04

CEIMIC

FRMW020-108
EBP04

03-15-89
89ZCOID04

CEIMIC

MWOIS-18-22
EBP07

03-16-89

89ZC01S06
CEIMIC

oaotNlc coMPOurcs (ug/kg)

SEMIVOLATILE

PHENOL
BIS(2-CHIOROETHYDETHER
2-CMLOROPHEhBL
t.a-DICHI.OROBENZENE
1.4-DICHIOR08ENZENE
BENZYl AICOHOL
1.2-DICf.OROeENZENE
2-1ETHYLPHENOL
81S(2-CHLOROISOPROPYL)ETHER
4-mETHYLPHENOL
N-NITROSO-DI-n-PROPLYAMINE
HEXACHLOROETmNE
NITROeENZENE
ISOPHCKONE
2-NnROPHENOL
3.4-DmeTHYLPIIENOl
BENZOIC ACID
BIS(2-CIIO«0(THOXY)«ETH»NE
2.4-DICHIOROPHENOL
1.2.4-TRICIIIOROBENZENE
WPHTMUENE
4-CHtOROANftlNE
HEXACI€0«OeulADI ENE
4-CHLORO-3-METHYIPHENOI
2-*>ETHYLNAPHIH»LiNE
HEXACmdiOCYCLOPENTADI ENE
2.4 .6-TR I CHOBOPHENOt
2.<.5-7RICHOROPHENOt
2-CMlOROWPHTmiENE
2-NITROANItlNE
DIAtEIHYL PH11UIATE
ACiWPHTHVLENE
2.6-DINITROTOIUENE
i-NITBOANIHNE
ACEWPH1HENE
2.4-DINITROPKENOL
<-NITROPIIENOl
DIBENZOFUiHN
3,4-DINITROTOLUENE
OKTHYL PIITHAtATE
4-CHtOliOPHENYL PHENYL ETHER
KUOKENE
l-NITROANILINE
4.S-OINITR0.2-METHYI.PHENOL
N-NITROSOOIPHENYIAMINE
4-BROOOPHENYL PHENYl ETIIiR
HEUCHLOR06EN2ENE
PENTACHLOROPHENOL
PHEWNTIKENE
ANTItiACENE
DI-N-BUTYL PHTIWIATE
flUORANTHENE
PYRENE
BUTYL 8ENZYL PHTHALATE
3.3-DICH.dioeENZIDINE
BE^ZO(A)ANT^^UCENE
CTBiYSENC
BISO-ETHYIHEXYDPHTIUIATE
DI-N-OCTYl PMTH*tATE
BEMZOIB)FLUORANTHENES
BENZOIK) FLLODANTHENES
B(NZOI*)PVRENE
^ENO(1.2.3-CD)PVBENE
DIBENZIA.MUNTHRACENE
BENZOICKDPERYLENC

0
10

80 ]

3<0 j

540 j

110 I 700 J 2300

160 J

100 )

« 1

68 j

95 }

7dj

150 )

120 j

160 | «0 j

230 1

230 j

170 )
180 J

6» J

6< J

N01 ES:
Blank contamination.
Estimated value.

= unuseable data.
< detection llmlI

flit: S-1PBNA



(Page 3 ol 3)

SEMI-VOHTILES - SOILS

MWOIN-78-80 MWOIM-53-55
EBP08 EBP09

03-16-89 03-16-89
«9ZCOISOe 89ZCOIS07

CEIMIC CEIttlC

Sample location:
Sample Numbei
Date Sampled:

CBL Number
Laboratory

ORGANIC COMPOUNDS (Ug/kg)

SEMtVOlATlLE

PHENOL
BIS(2-CHI-OROEIHYL) ETHER
i-OH.OHOPHENOl
I.l-OICHlOKOBENZENE
1.4-DICHIOROBENZENE
BENZYl AlCdBL
1.2-DICHLCKOBENZENE
2-IEIHYLPIKNOt
B15(2-CHl diOISOPROPYt)ETHER
4-METHYIPHENOI
N-NITROSO-01-n-PROPLYAMINE
HEXACHI.OIiOEnUNC
NITROeENZENE
ISOPH080NE
3-NITRQPIIENOt
2.4-DIMETHYIPHENOL
8ENZOIC ACID
aiS(2-CUlOROETHOXY)«EHUNE
3.4-DICHLOROPIIEN01.
1.2.4-TBIOHOftOBENZENE
NAPHTIULINE
4-CHLOfiOANtUNE
HEXACHlOROeUIADI ENE
4-CHLOBO-3-MEIHVLPHENOL
2-«EIHVtN»PHTtUl ENE
HEXACMlOliOCYClOPESHDI ENE
2.4.6-TRICHODOPHE^
3.4 . S-TR I CH OROPH£'\01.
2-CKCXOMPHTmi ESE
2-NITRO»NILINt
OIMETHVI. PMIH»t»T£
*CEMPHTH1LE\E

0 i.6-DIMTBOTCHUEN£
1-NITRCKNILI^E
*C(MPKIHEM
2.4-DIMTBOPMENCH
4-NIIROPIIENOt
OIBENZOfl-KAN
2.<-DINITROIOH.'EN£
DIETKVl PHTmiATE
4-CM.OIiOPHENYL PHENYl ETHER
flUOBENE -- <3 )
4-NII80ANIUN(
4.6-OINITRO-2-ME1HVIPHENOL
N-NITROSOOIPHENVIAMINE
4-BRQtlOPHtNVL PHENVL ETHtR
HEXACHOBOBtNZENE
PENUUaOfWHENOt
PHENANIIKENE
AN1KACENE
DI-N-BUTVl PHTHALATE
fiuooANiiiCNE
PVRENE
8UTVL BENZYL PlinutATE
l.l-DICHLOROBENZIDINE
BtNZO(A)*N11KACENE
CIRYSENE
BtSH-EIIfflHEXYUPHTIUUTE
DI-N-OCIYl PHTIIALATE
BENZOIBlfluOHANIHENES
BENZOCK IflUORANrHENES
BENZOUIPYRENE
IWENOf 1.2.3-COIPYRENE
018£N?(A,H)ANTt)RACEN£
BtNZO(Clll II'ERYKNE

NOIES:
B = Btank contamination
j = Estimated value
R = tjiiuscable data.

detection I Imf t.

flle; s-IPDNA iwi



24-0ct-89 (Page 1 of 3)

PESTICIDE/PCBS - SOILS

Sample Location:

Sample Number:

Date Sampled:
CRL Number:
Laboratory:

FBSB01
EBP06

03-15-89

89ZC01R01
CE1MIC

GB01-113-117
EBP05

03-15-89

89ZC01S05
CEIHIC

ON-GB02M-14
EBP11

3/20/89
892C01S01

WRI

ON-FRGB02H-14
EBP12

3/20/89
892C01D01

URI

ON-GB02H-55
EBP13

3/20/89
8892C01S02

WRI

ON-GB02H-75
EBP14

3/20/89
892C01S03

WRI

ON-GB06H-20
EBP15

3/20/89
892C01S04

WRI

ON-GB06H-80
EBP16

3/20/89
B92C01S05

WRI

ON-FBGB02
EBP10

3/20/89
892C01R01

WRI

ORGANIC COMPOUNDS (ug/kg)

PESTICIDES and PCBs

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAHHA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4,4-DDE

ENDRIN
ENDOSULFAN II
4,4-DDD
ENDRIH ALDEHYDE

^ ENDOSULFAN SULFATE
0 4,4-DDT
^k. NETHOXYCHLOR

ENDRIN KETONE
CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

NOTES:
B = Blank contamination.
J = Estimated value.

= < detection limit.

File: S-P&PCB.WK1



24-0ct-89 (Page 2 of 3)

PESTICIDE/PCBS - SOILS

Sample Location:
Sample Number:

Date Sampled:
CRL Number:

Laboratory:

TP03-01
EBP42

04-17-89

89ZC02S25
S-CUBED

TP04-01
EBP43

04-17-89

89ZC02S26
S-CUBED

TPFB04-01
EBP48

04-19-89

89ZC02R03
S-CUBED

TP07-01
EBP44

04-18-89

89ZC02S27
S-CUBEO

Tpoa-01
E8P45

04-18-89

89ZC02S28
S-CUBED

TP09-01
EBP46

04-18-89

89ZC02S29
S-CUBED

TP10-01
EBP47

04-18-89

89ZC02S30
S-CUBED

Tpn-oi
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
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIH
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4,4-DDE

ENDRIN
ENDOSULFAN It
4.4-DDD
ENDRIN ALOEHYDE
ENDOSULFAN SULFATE
4,4-DDT
HETHOXTCHLOR
ENDRIN KETONE
CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

0
01

86 8 59 B 130 B

28

32

120 B 190 B

330

360

130

190 B

25

140

NOTES:
B = Blank contamination.
J = Estimated value.
-- = < detection limit.

File: S-PSPCB.UK1



24-0ct-89 (page 3 of 3)

PESTICIDE/PCBS - SOILS

Sample Location:

Sample Number:

Date Sampled:
CRL Number:
Laboratory:

MWOZD-24
EBPOORE

03-15-89

89ZC01S01
CEIH1C

HW02D-58
EBP01

03-15-89

89ZC01S02
CEIHIC

MU02D-75
EBP02

03-15-89

89ZC01S03
CEIHIC

MU02D-108
EBP03

03-15-89

89ZC01S04
CEIMIC

FRHU02D-108
EBP04

03-15-89

89ZC01D04
CEIMIC

HU01S-18-22
E8P07

03-16-89

89ZC01S06
CEIH1C

HW01H-78-80
EBP08

03-16-89

89ZC01S08
CEIHIC

HW01M-53-55
EBP09

03-16-89

89ZC01S07
CEIHIC

ORGANIC COMPOUNDS (ug/kg)

PESTICIDES and PCBs

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALOR1N
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN
4,4-DDE
ENDR1N
EMDOSULFAN 11
4.4-DDD

> ENDRIN ALDEHYDE
I EMDOSULFAN SULFATE

4,4-DDT
NETHOXYCHLOR
ENDRIN KETONE
CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-mZ
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

NOTES:
B = Blank contamination.
J = Estimated value.
-- = < detection limit.

File: S-P&PCB.WK1



INORCANICS - SOILS

(Page i of 3)

Sample location; TP03-01 TP04-01 TPFB04-01 TP07-01 TPOfl-01 TP09-01 TPtO-Ot TPIt-01 FRTPU-Ot TP13-01 MW02D-24 MW02D-58

ITRNunter: MEBC42 MtBCO ME8C4B ME6C44 ME8C45 MEBC46 MEBC47 MEBC50 IEBCSI UEBC52 MEBCOO MEBCOI

Date Sampled: 04-17-89 04-17-89 04-U-M 04-18-89 04-ta-»9 04-18-89 04-18-89 0<-t9-a9 04-19-89 04-19-89 03-15-89 01-15-89

CRL Number: 8<)ZC02S60 69ZC02S61 89ZC02R07 89ZC02S62 89ZC02S63 89ZC02S64 a9ZC02S65 89ZC02S66 89ZC02D66 B9ZC02S67 89ZCOIS09 89ZCOISIO

laboraloiy: 8*UL RikAl RMAL RUAL RMAL RMAL RMAL RMAL RMAl RMAL Wl I Son Wl I Son

INORCANIC CIIEMICALS (mg/m)

>
I

0
~<1

AIUWINUU

ANT IttONY

ARSENIC

BAR I UU

BERYILILW

CADUIUK

Oil CUM

cmcwiu*

C06AIT

COCPER
IRON

LEAD

CYANIDE

KAGNESIU*

MANCANESE

MERCURY

NICKEL

POTASSIU*

SEI.ENIUH

SILVER
soon*

TIIAt.LIU*

VANADIU*

ZINC

0.96 |

27.3 1

134

21.2

0.71 )

39.5 )

2660

7.3

5
10.9

6860

34

2260

348

10 8

262

)

)

I

I

1330
9.4

5.6

14.45

8180

2

1850

409

12

317

]

)

J

J

14.7

21

0.4} )

43.9 ]

43.9 |

33 )

0.95

47

0.35

3100
9.4

5.<

14.7

8290

37.9

2400

337

19.9

362

)

]

j

j

;

)

1.6

36

1860
7.8

4
10.1

6950
1.1

« 590

242

9.8

361

J
I

)

I

I

I

0.7

29.7

2390
7.6

4.8

It.7

6680
6.7

3150

255

10.3

HI

I
J

]

)

I

1. t

62.3

0.23

7<00

a
4.9

10

69)0
170

4790

292

10. I

un

1

I

J

j

J

j

0.74

50.8

955
5 a
<. I

4.9

4860

41 I)

911

139

7.S

234

I

j

j
J

J

)
I

I
I

0.75

45.6

1.5

886
7.»

4.2

7.4

4220
39.8

903

129

7.7

206

I

)
I

]

1

j
J

1
1

t7.6

184

0.29

3.5

t9200

27.6

6.8

217
26500

274

5980

562

20.6

582

I

I

1

J

1

J

1210
4. 1

2.a )

8.7

5240

2.4 )

1410

53.7

20.8

6110

7.4

46
7.8

7060

1.1

3610

176

79

I

I

1

j

I » J It j

14

65
.8

.4

12.3

32.4

13

112

H.7

39.5

1.9

53
I 9.7

54. a

) 17.7

91t
9.5

9.6

j 12

II

6
.4

NOTES:

8
I

• Blank contamination.

» Estimated value.

• < contract regulied

detection limit.

File: S-INO.HKI



I^X^RC<NICS - SOILS

(Page 2 ol 3)

Sample location:

ITB humber:

Date sampled:

CBL Nunter:

laboratory:

WTO 20- 7 5

MEBC02

03-15-89

89ZCOISII
wl I son

MW02D-108

1EBC03

03-15-89

89ZCOIS12
wl I son

FRMW02D-108

MEBCO<

03-15-89

89ZCOID12
•I I son

CBOI-113-117

ME8C05
03-15-89

89ZCOIS13
wl I son

F8S801

MEBC06
03-15-89

89ZC01802
wl I son

MHaiS-18-22

MEBC07
03-16-89

89ZCDISH
wl I son

MW01M-76-80

NEBC08

01-16-89

892COtS)6
wl I son

1WOIM-53-55

MEBC09
03-16-«9

89ZCOIS15
»11 son

fBCB-02

MEBCIO
03-20-889

B9ZCOIR02

WNCO

CB02M-t<

MEBCII
03-20-B9

MZC01S06
KUNCO

FRC602M-14

1EBC12
03-20-89

89ZCDID06
NANCO

C802M-55

MEBC13
03-20-89

MZC01S07
NHNCO

INORCANIC CHEMICAIS (ing/lia)

>
I

—t.

0
OB

AIUKINLW

ANTIMONY

ARSENIC

BARILW

BERYLLIUK

CADMtlX

CALCIUU

cniomim

COBALT

COPPER
IRON

IEAD
CYANIDE

tUCNESIU*

MANCANESE

MERCURY
NICKEL
POTASSIUB

SELENIUH

SILVER

sooiu*

TluiLlun

VANADIUW

ZINC

3110

5.6

1760

t

1570

79 8

4 7

)

)

j

4090

4.5

6.6

4680

1.5

2120
107

6

1.2

j

J

J

1.1

3480

4

5.9

4580

2.5

1920
113

4.7

)

)

J

3070

4.7

5560

2.5 |

2300

173

5 J
5.9

11.1 )

8.5

8.6 j

9.7

8.3 )

10.4

2260

18.2

1850

7.<

2.8

7.4

6000

4.7

22<B
226

9.3

]

)

J

j

1170

1.3

4700

3.3

22
3.9

3700
1.3

3)60
1*0

4 •

I

J

I

1780

20.3

1640

3.2

2.6

5170

10.t

100

104

116

J

J

J

30.7

0. 16

42.5

65,3

0.32

61.1

0.055

J

I

j
B

]

J

J

2400

1.4

15.<

0.48

33<0

9.9

3.6

45.9

5870
2.4

2230
us

0.072

I

1

I
I
J

1
J
1

j

J

2490

20
0..47

3890
8.9

4.2

723B
1.6

2080
215

0.05*

4.4

)

J
J
j

J

]

1

J
]

2850

I

19.6

0.46

< no

9. I

3.9

6360
1.4

2350
in

0 061
14

J

I
I
I

I

J

1

I
I

9.1

15. I

a )
7.5

12.4

n 26.9 J

317 J

11.5 J

53.6 I

229 )

It.6

36.1 J

9.6 I

16.9 )

NOTES:

6 « Blank contamination.

j = Estimated value.

-- • < contract required

detection limit.

File: s-iNo.wa



(Page 3 ol 3)

IN08CANICS - SOIIS

Sample Location:

ITR ^un^ber:

Date Sampled:

CRL Number:

laboratory:

CB02M-7S

MEBC14

03-20-89

892COISOB

WNCO

C8061-20

ME8C15
03-20-B9

«9ZCOIS09

NANCO

GW16M-BO

MEBC16
03-20-89

89ZC01SIO

NANCO

INCKCANIC CIIEMICAIS (mg/kg)

>

0
<0

AILWINUH

ANT I UONY

ARSENIC

BAR I U»

8ERYLULW

CAWIUU

CMCIU»

OIROMILUA

C06AIT

COPPER

IRON

Ltf.0

cvANioe

*ACNESIU»

•ANG»N£S(

KERCtliV

NICKEl

POTASSIU*

SELEMf

SltVE«
SOOII^l

THULtin

VANADIU*

ZINC

3680 ) 4260 J 2200 )

2
37.9

0.<5

0.9

23100

10. I

4.7

a. i

9300

1.7

12000

<35

0. 15

5.6

I

I
J

I

)

I
)

)

I
j

0.72

21.5

0.72

1940

13.2

4.a

1500

1.2

2630

161

«.<

]

I
)

I

1

j

I

26.3

0.4«

62)0

9. <

4,3

6470

1.4

2410

us

1.8

I
1
]

I

J

I

I

152

30.5 )

10.5 J

28.5 )

13.6

56.3 j

Blank contamination.

Estimated value.

< contract required

detection IImlt.

File: S-INOIWI



24-0ct-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

4501E-52

04/17/89
89ZC02S15

KEYSTONE

ON-TPFB04-01

4501E-60

04/19/89
B9ZC02R03

KEYSTONE

ON-TP07-01

4501E-53

04/18/89
89ZC02S16

KEYSTONE

ON-TP08-01

4501E-54

04/18/89
89ZC02S17

KEYSTONE

OH-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 (mg/kg)

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

>
I NOTES:

B = Blank contamination.

J = Estimated value.

File: SAS TOC.WK1



24-0ct-89 Page 2 of 4

SPECIAL AMALYTICAL SERVICES -

SOILS

SAMPLE LOCATION: ON-FRTP11-OI

SAMPLE NUMBER:

DATE SAMPLED:

CRL NUMBER:

LABORATORY:

4501E-58

04/19/89
89ZC02D20

KEYSTONE

ON-TP13-01 ON-HW02D-24 ON-HU02D-58 ON-HW02D-75 ON-HU02D-108 ON-FRHU02D-108 ON-GB01-113-

4501E-59 4501E-01 4501E-02 4501E-03 4501E-04 4501E-05 4501E-06

04/19/89 03/15/89 03/15/89 03/15/89 03/15/89 03/15/89 03/15/89
89ZC02S21 89ZC01S01 89ZC01S02 89ZC01S03 B9ZC01S04 89ZC01D04 89ZC01S05
KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE KEYSTONE

SAS ANALYSES (mg/kg)

TOC ^400 J U700 J 112 156 189 147 167 394

>
I NOTES:

B = Blank contamination.

J « Estimated value.

File: SAS TOC.UK1



24-0ct-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 ON-HW01H-53-55 ON-MW01H-78-80 OH-GBOZH-14 ON-FRGB02H-14 ON-GB02H-55

4501E-08

03/16/89

B9ZC01S06
KEYSTONE

4501E-09

03/16/89

89ZC01S07
KEYSTONE

4501E-10

03/16/89
89ZC01S08

KEYSTONE

4501E-11

03/20/89
89ZC01S09

KEYSTONE

4501E-12

03/20/89

89ZC01D09
KEYSTONE

4501E-13

03/20/89
89ZC01S10

KEYSTONE

SAS ANALYSES (mg/kg)

TOC 13.1 9990 638 284 131 391 40 B

>
I

•A
10

NOTES:

B = Blank contamination.

J = Estimated value.

File: SAS TOC.WK1



24-0ct-89 Page 4 of 4

SPECIAL ANALYTICAL SERVICES

SOILS

SAMPLE LOCATION:

SAMPLE NUMBER:

DATE SAMPLED:

CRL NUMBER:

LABORATORY:

ON-GB02H-75

4501E-14

03/20/89
89ZC01S11

KEYSTONE

ON-FBGB02

4501E-17

03/20/89
89ZC01R02

KEYSTONE

ON-GB06H-20

4501E-15

03/20/89
89ZC01S12

KEYSTONE

ON-GB06M-80

4501E-16

03/20/89
89ZC01S13

KEYSTONE

SAS ANALYSES (mg/kg)

TOC 19 B 13 79 156

>
I

-A
co

NOTES:

B = Blank contamination.

J = Estimated value.

File: SAS TOC.UK1



Page 1 of 1

SPECIAL ANALYTICAL SERVICES

SOILS

SAMPLE LOCATION: ON-TPB-01 ON-TP03-01 ON-TP04-01 ON-F8TP04-01 ON-TP07-01 ON-TP08-01 ON-TP09-01 OH-TP10-01 ON-TP11-01 ON-FRTP11-01

SAS SAMPLE NUMBER: 4558E55 4558E46 4558E47 4558E54 4558E48 4558E49 4558E50 4558E51 4558E52 4558E53

DATE SAMPLED: 04/19/89 04/17/89 04/17/89 04/19/89 04/18/89 04/18/89 04/18/89 04/18/89 04/19/89 04/19/89
CRL NUMBER: 89ZC40S09 89ZC40S01 89ZMOS02 89ZC40R08 89ZC40S03 89ZC40S04 B9ZC40S05 89ZMOS06 89ZC40S07 89ZMOD07
LABORATORY: HAZEH HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN HAZEN

SAS ANALYSES (%)

CHLORINE

SULFUR

0.03

0.14

<0.01

0.03

0.10

0.03

<0.01

0.02

0.13

0.03

0.07

0.02

o.oz

0.06

<0.01

0.03

o.oz

0.04

<0.01

0.03

File: SU-CL TP.WIC1

>
I
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VOLATIIE ORGtNIC COWPOUN1S -

SEDIMENT

(Page I ol 2)

sample location: ON-SDOI-OI ON-sooa-oi ON-SD03-01 ON-S004-01

Sample Nunfcer:

Dale Sampled:

CRl Number:

laboratory:

EBP78
06-12-89

89ZC40SOI
S-CU8ED

EBP79
06-12-89

89ZC40S02
S-CU6EO

EBP80
06-12-89

MZC40S03
S-CUBEO

EBP81
06-12-89

19ZC40S04
S-CUBED

ON-S005-01 ON-SD06-OI ON-SD07-01 ON-S008-01 ON-SD09-01 ON-SDIO-01 ON-SDII-Ot ON-fRSOH-01

EBP«2
06-12-ai

89ZC40S05
S-CUBED

E8P83
06-12-89

89ZC40S06
S-CUBED

EBP84

06-12-89

89ZC40S07
S-CU6ED

E8PB5
06-12-B9

89ZC40S01
S-CU8ED

EBP86
06-12-89

89ZC40S09
S-CU8ED

EBP87
06-12-89

89ZC40S10

S-CU8ED

EBP88
06-12-89

89ZC40S21
S-CUBED

EBP89
06-12-89

B9ZC40D21

S-CU6ED

ORGANIC COMPOUNDS (ug/kg)

CHlOliOWCTIUNE

BROUOUETIUNE

VINYl ClllOlilOE

CHIOROETIUNE

METHYLENE CHLOBIDE
ACtTONE

CARBON DISUIFIDE

I. I-DICHIOKOETIKNE

I. I-DICHLOROETHHNE

I.2-DICHIOROETHENE (TOTAL)

CHLOROFOHM

1.2-DICHtOliOETmNE

2-BUTkNONE

I. I. 1-TRICMLOBOETIUNE

CARBON TETRAOILORIDE

^t VINYL ACETATE
01 8RO«0010<tO«0»tnuNE

I.a-DiaiOROPROPANE

CIS-1.3-DICIIIOROPROTENE

TRICHOROETHENE
DIB8CWOCHLOOQHETIUNE

1. 1.2-TlilCIILOKOETHANE

8ENZENE
TRANS- 1.3-DICHtOROPROPENE

BROOOfOfi*

<-«E1MYl-2-PENT*NONE

2-HEXANONE

TEIRACItOROEniENE

1.1.2.2-TETRAaiLOIiOETHANE

TOLUENE
OILOR06ENZENE

ETHYIBENZENE

STWENE
TOTAL XYLENiS

7 B 20 « B 17 B 22 B 25 B KB 68 14

16 ) 62 J

NOTES:

8 s Blank contaminatton

j = Estimated value

s Not detected at

deiecllun limit

file: W-SDVOC.WKI



(Page 2 of 2)

VOLATIIE ORUNIC CO*IPOUN>S -

SEDIMENT

Sample location:

Sample Number:

Date samoled:

CRL Number:

Laboratory:

ON-SD12-01

EBP90
06-12-89

89ZC40S23

S-CLBED

ON-FRSOt2-01

EBP91
06-12-89

a9ZC40D22

S-CU8ED

ON-SDFB13-01

EBP92
06-12-89

89ZC40ROI

S-CUBED

ORGANIC CONPOUMS (ug/ka)

VOLATIIE

CHL080HETHANE

BROWOMETIUNE

VIWt CHtORIDE

CHLOBOETHANE

METHYLENE CHLORIDE

ACE TONE

CARBON DISU.FIDE

I, I-DICHLOROEUIENE

1. t-DICIHOROEIIIANE

1.2-OICHLOHOETHCNE (TOTAL)

CHLOROFORM

1.2-OICH1080ETMANE

3-6UT»NONE

^ I.t.1-TRICHIOROETHANE

I CARBON TETIiACtH.OIilDE

VINYL ACEIATE

•^ BBOXOOICHLOCCUIETWNE

1.2-DICIILOBOpeOfANE

CIS-1.3-DICHtOROPROPENE

TRICHLOKOEIIIENE

OIBROMOCHIOROOETWNE

I, I.Z-IRICH.OHOETWNE

8ENZ8NE
1RANS- 1.3-DICH.OROPIiOPiNE

BROMOFOBN
4-METHYL-2-PENMNONE

2-HEXANONE

TETRACHdiOETHENE
I. 1.2.2-TtTRACHl.ORQEnUNE

TOLUENE
CK.OR06ENZENE

ETHYIBENZENE

STVRENE
TOIAL XYKNtS

NOTES;

B = Blank contamination

j s Estimated value

Not detected at

detection limit

file: w-SDvoc.nxi



SEMI-VOLATILES - SEDIMENT

(Page I ol 21

sawle Location:
Sample Number:

Date Sampled:
CRL hUntier:
Laboratory;

ON-SOOI-Ot
E8P78

06-12-89

89ZC40SOI
s-cuetu

ON-SD02-01

EBP79
06-n-es

89ZC40S02
s-cueio

ON-SD03-01
CBP80

06-12-89

89ZC40S03
S-CLBED

ON-SD04-01
EBP81

06-12-89

89ZC40S04
S-CUBED

ON-SD05-01
EBP82

06-12-89

89ZC40S05
S-CU6ED

ON-SD06-OI
EBP83

06-12-89

89ZC40S06
S-CUBED

ON-SD07-01
EBP84

06-12-89

89ZC40S07
S-CU8ED

ON-SDOB-01
EBP85

06-12-89

a9ZC40S08
S-CUBED

ON-SD09-01
EBP86

06-12-t9

89ZC40S09
S-CIBED

ON-SOIO-01
EBP87

06-12-89

89ZC40S10
S-CU8ED

ON-SDtl-01
EBpan

06-12-89

89ZC40S21
S-CUBEO

ON-FRSD11-01
EBP89

06-12-89

89ZC40021
S-CU6EO

OKUNIC COUPOUNOS (ug/kg)

SEMIVOIATIIE

PIIENOl
81S(2-OILO«OETHYL)£THER
2-CHI-OKOPHENOI.
1.3-DICHt0800ENZENE
1,4-DiailOROeENZENE
BENZYl ALCOHOL
1.2-DICIHOR08ENZENE
2-METHYIPUENOI
BIS(2-CHOROISOPROPYL)ETHER
<-METHYIPHENOI
N-NIIROSO-01-n-PROPLYAMINE
IIEXACHIOROE11UNE
NITR06ENZENE
ISOPHORONE
2-NITBOPHENOL
2.4-DIMETHYIPIIENOL
BENZOIC ACID
B I S 12- CIILOKOtTHOXY)METIUNE
3.4-OICHLOROPHENOL
1.2,4-TRICHLOIiOeENZENE
NAPtlTtUlENE
4-CHLOROANILINE
HEXACHOKOBUTADI ENE
4-CHLORO-1-METHYLPHENOL
2-METHYI.NAPHTmLENE
HEXAOHOOOCYClOPtNTADI ENC
2.<.6-TRICm.OKOPHENOL
2. 4.5- TB I CHLOIiCPHENOL
2-CHlOKOWPHTWtENE
2-NneOANILINE
DIMETHVl PHTHUATE
ACEWPHTHYIENE
2.6-OINITROTOIUCNE
3-N17ROANIIINE
ACENAPHTIIENE
3.4-DINIIROniENOl
4-NITROPIIENOl
DIBtNZOFimN
2.4-DINITROTOIUENE
OIEIHYL PHTHALATE
4-CHLOROPIIENYL PMENYl ETHER
FLUORENE
4-NITROANILINE
4.6-DINITRO-2-METHYLPUENOL
N-NITROSOOIPHENYtAMINE
4-B8CMIOPIIENYL PHENVL ETHER
HEXACH.OR08ENZENE
PENTACIHOROPHENOl
PIIENAN11KENE
HNTIRACCNE
01-N-BUTYl PlinULATE
FLUORAN1MENE
PYRENE
BU1YL BENZYL PHTHHtATE
3.1-DI CHLCHiOBENZ I Dl Nt
BENZOIOANTIRACENE
CHRYSENE
BIS(2-EIHYIHEXYL)PHTIULATE
DI-N-OC1YI PHTWLATE
BEN20(B)FIUORANTIIENES
BENZO(K)FI UOBANIHENES
BENZO(*)PYRENE
IM)ENO( t.2.3-CD)PY8ENE
DIOENZ(A.H)ANTIIRACENE
eiNZo(an )PERVLENE

00

NOUS: Estimated value
Not detected at
detection limit

File: W-SD6NA.WI



(page 2 ol 2)

SEAI-VOIATII.ES - SEDIMENT

Sample location: ON-SDl2-Ot ON-fRSDl2-01 ON-SDF8»3-Ol
Sample Number: E6P90 E8P91 £BP92
Date Sampled: 06-12-89 06-12-89 06-12-M

CRL NUBtoer: «9ZC40S22 89ZC40022 89ZC40R01
laboratory: S-CUBEO S-CUBEO S-CUBED

OdCANIC COWtXjhCS (ug/kg)

SEMIVOIAIILE

PHENOL
BIS(2-CHLO«OETHYL)ETUER
2-CHLOROPHENOL
1.3-DICUldlioeENZENE
t.4-OICHLO«oeEN2ENE
BENZYL AICOHOL
1.2-DICIILOIiOeENZENE
2-MTHVIPHENOL
BIS(2-CHLOROISOPROPVL)ETMER
4-METHYLPHENOL
N-NITROSO-DI-n-PROPLYAMtNE
HEXACHIOKOEIIUNE
NITROBENZENt
ISOPMORONE
2-NITROPtlENOL
2,<-DI»E1HYLPHENOt
BENZOIC ACID
81S(2-CIILOROETMOXY)METH»Nt
2.4-DICIILOROPHENOL
1.2.4-1RICMLOROBEN2ENE
NAPHTHALENE
4-CHLOROANItlNE
HEXACtHOROeulADI ENE
4.CIU.080-3-METHYIPHENOL
2-METIIVLWPMTtlALENE
HEMCHLOnOCYCtOPENTADI ENE
2.4 . 6-TR I ChtOROPHENOt
2.4.5-1RICHIOROPHENOL
2-CH.COOWPHTHAtENE
2-NITROANILINE

-A OIMETHVl PHTIWLATE
ACENAPHTHYLENE
2.6-DINITROTOIUENE
i-NITROANIHNE
ACtWPIITHENE
2.4-DINnROPHEhUL
4-N17ROPIIENOL
DIBENZOfLRAN
2.4-DIN11ROTOHJENE
OIEIHVl PiniWlATE
4-CIU.OIiOPIIENYL PHENYL ETHER
fLUORENE
4-NITROANILINE
4. 6-01 NHRO-2-AE IIIYl PHENOl
N- N1 TROSOO I PHENYLAMI NE
4-BROUOPHENYl PHENVL ETHER
HEXACHIOROBENZENE
PENTACHLOROPHENOL
PHEWNURENE
ANTHiACENE
DI-N-8UTYL PHTIIALATE
FLUOKAN1HENE
PVBENE
BUIYL BENZYL PHTIUIATE
3.3-DICHIOH06ENZIOINE
BENZO(A)ANTW*CENE
CKVSENE
BIS(2-£TMYIHEXYL)PHTWLATE
DI-N-OCIYt PHTHAIATE
BENZO(8)fLt)ORAN1H(NES
BENZOIK IflUOKANIIIENES
BENZOIOPVRENE
INOENCX 1.2.3-CD>rVRENE
OIBENZU.tDANIIRACENE
BENZOICIIDPERtLENE

NOTES: E = Estimated value
• Not detected at

detection limit

File: W-SOUNA.tWI



PESTICIDE/PCB - SEDIMENT

(Page i ol 2>

sample Location:

Sample Number:

Date Sampled:

CRL Nunter:

Laboratory:

ON-SDOI-Ot

EBP78

06-12-89

89ZCOSOI
S-CU8ED

ON-SD02-01

EBP79
06-12-89

89ZC40S02
S-CU8EO

ON-SD03-01

EBPBO
06-12-89

89ZC40S03
S-CU8ED

ON-S004-01

EBPai

06-12-89

•9ZC40S04
S-CLBEO

ON-SD05-01

EBPB2
06-12-89

89ZC40S05
S-CUBED

ON-S006-01

EBP83

06-12-89

19ZC40S06
S-CUBED

ON-SD07-01

EBP84
06-12-89

89ZC40S07
S-CL8ED

ON-sooa-oi

EBP85
06-12-89

B9ZC40S08
S-CUB ED

ON-S009-01

EBP86
06-12-89

89ZC40S09
S-CU8ED

ON-SDIO-01

EBP87
06-12-89

89ZC40S10
S-CU8ED

ON-SOII-OI •

EBPtB
06-12-M

89ZMOS21
S-CUBEO

ON-FRSD11-01

EBP89
06-12-89

892C40D21
S-CU8ED

ORGANIC cowpourcs lug/kg)

PESTICIDES and PCBS

AIPHA-BHC

BETA-BHC

DELTA-BHC

CAAWA-6HC (LINDANE)

HEPTACHtOH

AIDRIN

HEPUCHLOR EPOXIDE

ENDOSUIFAN I

OIELDRIN

4.4-DOE

EM3RIN

EMXKUtFAN II

4,4-000

EMXIN ALOEHYDE
EMXSmFAN SUlfATE
4.4-DOT

MEnuxvcmoR

EM* IN KETONE
CIU-OBDANE

TOXAPHENE

*80CLOR- 1016

ARoaon-1221

AliOCLOR-1232

AROCIOR- H42

ABOCLOC- 12<8

AROCLOR-1254

AROCIOR- 1260

>
I

-4.
10
0

9.3 ) 4.» 1 3.1 I

4.9 J

r-

NOTES:
' Mat detected at

detection limit.

j * Estimated value.

File: w-SDpCB.mti
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PESTICIDE/PCB - SEDIMENT

Saw Ie Location

Sample Number

Date sampled

CRL Number

Laboratory

ON-S012-01

EBP90

06-12-89

89ZC40S22
S-CU8ED

ON-FRSD12-01

EBP91

06-12-89

89ZC40M2

s-cueED

ON-SOFB13-01

EBP92
06-12-89

89ZC40RO]

S-CU8ED

ORGANIC COMPOWDS (ug/ka)

>
I

—k
ro

PESTICIDES and PCBS

AIPIU-811C

BETA-BHC

DELTA-BtC

CAtUU-BHC (LIMIANE)

HEPTACIU.OR

ALORIN

HEPTACHLOR (POXIDE

EhOOSmfAN I

DIELDDIN

<.4-DOE

EhORIN

EMMSHFAN I I

4.4-DOO

{M«IN ALDEHVOC
EMMSUtfAN SUlfATE
4.4-DOT

METHOXYCIIlOli

ENDRIN KETONE

Ct It OR DANE

TOXAPttENE

AROCtOB-1016

AROCt01i-t221

AROCl 08-1232

AROCLOK-I242

AROCLOR-1248

AROCLOR-1254

AROCLUi- 1260

<.I I

• Not detected at

detection IImlt.

) = Estimated value.

File: W-SOTCB.WKI



INORGkNICS - SEDIMENTS

(page t ol 2)

Sample Location:

HR Sample Number:

Date Sampled:

CRL Nuntoer:

Laboratory:

SDOI-01

MEBC78
06-12-89

89ZC<OS5t

KEYSTONE

S003-01

ME8C79
06-12-89

89ZC40S52

KEYSTONE

SD03-01

MEBC80
06-12-89

89ZC40S53

KEYSTONE

Stxx-oi

MEBC8I
06-12-89

89ZC40554

KEYSTONE

SD05-01

MEBC82

06-12-89

89ZC40S63
KEYSTONE

SD06-01

MEBC83
06-12-89

89ZC40S64
KEYSTONE

SD07-01

MEBC84
06-12-89

89ZC40S65

KEYSTONE

SD08-01

MEBC85
06-12-89

89ZC40S66

KEYSTONE

SD09-01

MEBC86
06-12-89

89ZC40S67
KEYSTONE

SD10-01

MEBC87
06-12-89

89ZC40S68
KEYSTONE

SDII-01

MEBC88

06-11-89

89ZC40S75

SKINER

FRSDII-01

ME8C89
06-12-89

89ZC40075

SKI NEB

SD12-01

ME8C90
06-12-89

89ZC40S76
SKINER

INOBGANIC CHEMICAIS (mg/kg>

>

N
10

AILWINUU

ANTIMONY

ARSENIC

BABIU*

BERYLULW

CADMIUU
oiiciun

atiouiuu

C08AIT

COPPER
IRON

LEAD

MACNESIUK

MANCANESE

MERCURY

NICKEL

POTASSIU*

SELENIU*

SILVER
sooiun

TIUILIUH
VAN»OIU»

ZINC

4560

3

86.7

0.23

3300
9.5

9. I

8090
13.3

1180

64.3

22
42.2

R

R
R

R
B

8
R

R
R

I!
R

R
R
R
R
R
R

R
R
R
B
R
R

7080

2.4

73.2

0.44

1300
13.5

5.6

10.8

10200

15.7

1730

210

13.7

527

38.1

23
<3.2

g

R
R

R
B

R
R

R
R'

R
R

R
R
R
R
R
R
8
R
g
8
R
R

2870

1.7

39. S

0.24

IBID

6.6

<.5

4.7

6430
5.2

848

1»6

II

26

R

R
8
e
R

R
R

R
R
R
R

R
R
R
R

R
B
R
R
R
B
B
R

3420

2.2

60

1140

7.1

5
5

8490

6.5

942

516

9.2

0.74

10.4

37

R
R
R

R
R

R
R

R

R
R
R

R
8
R
R
B
8
8 '

R
R
B
R
R

11100

7.8

108
0.77

1690

20.5

9.5

14.5

18900

37.7

32«0
340

21.5

922

85.3

37.2

65

R

R
R

R
II

R
R

R
R

R
R
R
R
R
R
R
R
11
R
R
R
R
R

7070 R
R

2.4 R

76.2 R

0.43 R

R

2550 II

14.6 R

5,< R

10.3 R

10200 R
7.8 R

1970 R

125 B

R
11.6 R

780 R
B
R

56.1 R

R
21. a ll

53.4 R

998 R
R

1.6 R

13.7 B

R

R

408 R

2.6 R

R

R
2510 II

0.78 «

340 R

Ill R

R
R
R

R
R
R
R

4.4 B

11. I B

11000 R

R
3.4 11

135 R
0.75 R

-- R

26«0 R

24.2 R

8.1 R

17.2 It

14400 B

24 8
2590 R

189 R

R
16.7 K

1200 R

R
R

79.1 II

B
36.5 It

106 R

696 R
R

7.4 R

R

B
279 R

2.3 R

It
2.3 II

1650 R

0.46 R

222 8
43.6 R

R

B
R

-- R

It
-- It

4 It
10.2 R

9050

2.6

109
0.62

2560

19.<

6.1

10.9

11600

17.2

2370

293

14.•

964

53.5

27.2

51.5

R
R
R

R
R
R
R

R
R

R
8

R
R
R
8
B
R
R
R
R
R
R
8

2060

1.4

29.9

1170
3.8

3.1

6.9

4370
2.8

802
191

3,i

229
0.6

34. t

5.3

20.2

J

J

)

I

j
1
I
j

)
j

j

B
B

J

7(3

10.2

371

0.9<

1.4

laio

I

271
82.2

»5.»

O.S4

25.1

2.5

a.6

I

J

)
1
J

J
j
1
J

j

1

8
«

j

3260

I

36.4

1600

6.1

4
5.5

7240
4

1390

302

S.7

338

39.7

11.9

21.5

J

1

j

J
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INORCANICS - SEDIMENTS

sample location:

ITR sample Number:

Date sane I cd:

CBI Mjmber:

Laboratoiy:

FRSD12-0)

MEBC9I
06-12-«9

89Z040D76

SKINER

SDFB13-01

MEBC92

06-12-89

MZC40R06

SKINER

INORCANIC CHEMICALS (fflg/kg)

M
co

ALUUINUH

ANTIMONY

ARSENIC
BAR I UU

BERYILILM

CAOMIUK

CAICILW

an cmi UN

COBALT

COPPER

IRON

LEAD

MACNESIUU

MANG»NES£

MERCURY

NICKEL

POIASSIUW

SEKNIU*

SILVER
SOOIUM

711AILIUK

VANADIIW

ZINC

5360 1

1.6 )

67

82.4 B

R
16.2

36.6

276 I

0.88 )

<.6 I

2500

10 2

5.6

7.S

11300

6
1820

45S

8
562

I

J
)

I

J
)

1400

10.2

143

79.5

t.9

66.»

I
J
)

)

J

1220

R
19.3

1.3

NOTES:

6 « Blank, contamination.

j • Estimated value.

R » unuseable data.

< contract required

detection limit.

file: W-SDINO.WKI



VOLATIIE ORGANIC COWOU-US -

SURFACE WATER

(Page I ol 2)

sample location: ON-SWOI-OI

Sample Number:

Date sampled:

CRL NufTtoer:

Laboratory:

E8P63
06-12-89

89ZC40S11

S-CtBtD

ON-SW02-01

E8P64

06-12-89

89ZC40St2
S-CUBED

ON-SW03-01

EBP65
06-12-B9

«9ZC40SU
S-CUBEO

ON-SW04-01

EBP66
06-12-89

B9ZC40S14

S-CUBED

ON-SW05-01

EBP67
06-12-89

89ZC40S15
S-CUBED

ON-SW06-01

EBP68

06-12-89

89ZC40S16

S-CUBED

ON-SW07-01

EBP69

06-12-89

89ZC<OS17
S-CU8EO

ON-swoa-oi

EBP70
06-12-89

89ZC40SH
S-CU8ED

ON-SW09-01

(BP71
06-12-89

89ZC40S19
S-CUBED

ON-SWIO-01

EBP72
• 06-12-89

«9ZC<OS20
S-CtBED

ON-SW11-01

EBP73
06-12-89

HZC40S24
S-CU8ED

ON-FRSWII-01

EBP74

06-12-B9

89ZC40D24
S-CIBED

OKC*NIC COMPOUNDS (ug/kg)

>
I
-*,
ro
+>.

aiLORduEnuNE
BRONOMETIUNE

VINYL CHIORIDE

CHOROETtUNE

METHYLENE CHLORIDE

ACE TONE

OIRBON DISUflDE

I. 1-DICIIIOROETHENE

I. I-OIOHOROETHtNE

1.2-DICHOBOETHENE HOTAl)

CHLOBOfORM

1.2-OICHlOBOETHkNE

2-BUTANOME

1. I. t-TBICM-OKOEnUNE

CARBON TETRtCHtORIDE

VINYL ACETATE

BRQHOOI CM. ORQlE TH»NE

1.3-DKUOKOPROPANE

CIS-1.3-DIUH080PROPENE

IRICHIOKOETHENE

OIBRO«OCHLOKO«ETmNE

1. 1.2-TRICHL080ETIKNE

BENZENE

TaA^6- 1.3-DICHIOOOPROPENE

BROHOfOBU

4-«ETHYt-2-PENnNONE

2-HEXA^UNE

TETRACHLOROETHENE

t, 1.2.2-TETRACII.OROETWNE

TOIUENE
CIU.OR08ENZENE

CTHYLBENZENE

STYRENE
TOTAL XYIENES

NOTES:

B * Blank contamination

E -- Estimated value

a Not detected at

deteclton llmll

file: W-SWVOC.KKI
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VOLATILE ORGANIC COMPOUM1S -

SURFACE WATER

sanole location: ON-swi2-oi ON-fRSwis-oi ON-swFBn-ot

Sample Number: EBP7S EBP76 E8P77

Date saw led: 06-12-89 06-12-89 06-12-89

CRL Number : 89ZCOS2S 89ZC40D25 89ZC40R02

laboratory: S-CU8ED S-CU6ED S-CUBED

ORGANIC COMPOUNDS (ug/kg)

VCX.ATIIE

CMtOROUETWNE
BROUOMETHANE

VINYL CHLORIDE

CHLOROETHANE
METHYLENE CIHORIDE
ACE TONE

CARBON DISULflDE
t.l-DICHtOROCTHENE

1. l-DICIILdtOETWNE

1.2-OICttOaoETHENE (TOTAL)

CK.080FORM

t.2-DICHtO«OETII*NE

2-BUTAIMONE

1. I, l-TRICMLOIiOETHANE

CARBON TETBACHLORIOE
|^ VINYL ACETATE
01 BROHOOICHLOKOIETmNE

1.2-DICMLOROPIiOPANE

CIS-1.3-DICHtOROPROPENE

TRICHLOBOE1HENE

DIBRQ»OCI«-ORO»ET>UNE

I. 1.2-TRiaitOROETIUNE --]

BENZENE

TR^- 1.3-DICHIOROPROPENE

BRCWOFORM

4-«ETHYl-2-PENTA^UNE

2-HEXANONE

TEIBACIt.OROETHCNE

1.1.2.2-TETRAaiLOROETtUNE

TOLUENE
CHLOROBENZtNE

ETIIYlBtNZENE

STYRENE
TOTAl XYIENES

NOTES:

8 < Blank contamination

E t Estimated value

i Not detected at

detection I Imf t

file: w-swvoc. UK l
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SEMI-VOLATILES - SLKFACE WATER

sanule Location:
saw Ie Number:
Date sampled:

CRL Number:
laboratory:

ON-SWOI-01
E8P63

06-12-89
8W40S 11

S-CL6ED

ON-SW02-01
EBP64

06-12-89
B9ZC40SH

S-CU8ED

ON-SW03-01
EBP65

06-12-89
89ZC40S13

S-CL8ED

ON-SW04-01
EBP66

06-12-89
89ZC40S14

S-CUBEO

ON-SW05-01
EBP67

06-12-89
69ZC40S15

S-CU6ED

ON-SW06-01
EBP68

06-12-89
89ZC40S16

S-CIBED

ON-SW07-01
EBP69

06-12-89
892C40S17

S-CU8ED

ON-SW08-01
EBP70

06-U-89

•9ZC40S18
S-CU6EO

ON-SW09-01
EBP71

06-12-89

89ZC40SH
S-CU8EO

ON-SWIO-01
EBP72

06-12-89
89ZC40S20

S-CUBEO

ON-SWH-OI
EBP71

06-12-89
89ZC40S24

S-CIBED

ON-FRSWlt-01
EBP74

06-12-89
89ZC40024

S-CUBED

ORGANIC CQWOUNDS (ug/1)

SCMIVOIATILE

PHENOL •
B IS(2-CIUOIiOETHYt) ETHER
2-CMlOliOPHENOL
1.3-DICIU.O<08ENZENE
1.4-DIOHCX06ENZENE
BENZYl AICOHOL
1.2-DiaiLOBoeENZENE
2-METHYIPHENOL
BISO-CIILOROISOPROPYL) ETHER
4-METMYLPHENOl
N-NITROSO-DI-n-PROPlYAMINE
HEXACHLCKiOETWNE
NITR06ENZENE
I SOP Hdi ONE
2-NITROPMENOL
2.4-D11C1HYIPHENOL
BENZOIC ACID
BIS(2-OUOROETIUXY)METIUNE
2.4-DICHldliOPHENOL
1.2. < - TR I ClllOROBENZENi
wpnnuiENE
4-CHIOROANILINE
HEWCHL080BU1ADIENE
<-CHIORO-3-METHYIPHENOL
2-ME1HYINAPHTHAL ENE
HEXACHLOROCYCLOPEN1ADI ENE
2. 4 . 6-TBI CKtOKOPIIENOL
2.4.5-TRICN.OROPHENOI.
2-Ct&ORON»PmH*lENE
2-NITROANIUNE
011ETHYI PMTHUATE
ACEWPMTMVlENf
2.6-DINITROTOtUENE
3-NinOANIHNE
ACEWPMIHENE
2.4-DINITaOPHENCN.
4-NITROPMENOl
DIBENZOfURAN
2.4-DINnROTOlUENE
DIETHYl PHTtUlAIE
<-CHlORO<>IIENYt PHENYL ETHER
FIU06ENE
<-NHROANII.INi
4.6-DINIT«0-2-«IETIiyiPHENOL
N-NI TROSOOI PHENYIAMI NE
4-8«(mOPHENYL PNENYl E1HE8
HEXACHIOROBENZENE
PENTACHLOROPHENOl
PHENANTKENE
ANTIKACENE
DI-N-BUTYl PHTIULATE
FtUOBANIIIENi
PY8ENE
BUTYl BENZYl PHItlALATE
3.3-DICWOIiOeENZIDINE
BEN201A lANTItiACENE
CWYSENE
BIS(2-EIIIYIHEXYL)PHTH»IATE
DI-N-OCIYL PHTIIAIATE
BENZOOIFLUORANIIIENES
8ENZOIKIFI.UORAN111ENES
eENZO(A)PYR£N£
IM)ENO(1.2.1-CO)PYRENE
DIB£NZ(A.H)ANTHRACENE
BtNZO(CIH)PERYlENE

N0>

NOTES: Estimated value
Not detected at
detection 11mlt

file: w-sireN».»m
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SEMI-VOKTIIES - SURFACE WATER

Sample Location: ON-swii-oi ON-FRSWH-OI ON-swfBi3-oi
Sanole hUinber: EBP7S EBP76 EBP77
Date sampled: 06-12-89 06-12-89 06-12-89

CRL ^XUH»e^: 89ZC40S25 8qZC40D25 89ZC<0«02
Laboratory: S-CUBED S-CUBED S-CU6ED

06CANIC COMPOUNDS (ug/1)

SEMIVOLATIIE

PHENOL •
81S(2-CmOBOETHYL)E1HER
3-CHtOROPHENOL
1.3-DICHtOliOBEICENE
1.4-DICIH.OaoeENZENE
BENZYL ALCOHOL
1.2-OICHtORoeENZENE
2-METHVtPHENOI.
BISIZ-CIILOROISOPROpyDETHER
4-1ETHYIPHENOL
N-NIIROSO-01-n-PROPlYAUINE
HEXACHLOROETIUNE
NITROBENZENE
ISOPHORONE
2-NI TROPHEN01.
2,4-OIMtTHYtPHENOl
KtNiOIC ACID
BIS(2-CHK»OETHOXY)*ETmNE
^.<-OICHLO«Of>HE^UI.
1.2. 4- TR I CHIOR06ENZENE
NHPHnUlENE
4-CIU.OROANILINE
HEXACiiionoeuTAOi ENE
<-CHt080-3-«ETMYlPIIENOL
2-IETHYLNHPHTHAtENE
MEXACHlOliOCYCLOPENTADI ENE
2.4 , 6-TR I CH1.0KOPHENOL
3 ,4 . 5-1RI CHtOROPHENOL
2-cmoaoNApmmi ENE
2-NnBOANII INE
01»E1HYL PHIIULATE
ACEWPHTHVI-ENE
2.6-DINITBOTOLUENE
i-NITROANIUNE
ACENAPHTHENE
2.4-DINITROPtlENCH.
4-NITROPHENOl
DIBE^eOFUeM^
2.4-DINITROTOLUENE
OIETHVl PHTtlAlATE
4-CH.OaOPHtNYI. PMENYt ETHER
FIUOKENE
4-NIT80ANILINE
4.6-DINITRO-2-METHYIPHEN01.
N-NtTROSOOIPHENYtAMtNE
4-B8CWOPMENYL PHENYL ETHER
HEXACHIOR08ENZENE
PENTACHlOIWtlENOt
PHENANTHiENE
ANTIiiACENE
DI-N-8UTYL PHTIKtATE
FLUOHANIHENE
PYRENE
BUTYL BENZYL PHTHALATE
3.3-DIU«.0«06EMZIOINE
8E^aO(A)ANT^^!ACEN(
CKYSENE
BISU-ETHYLHEXYDPHTHUATE
DI-N-OCIYt. PHTIUIATE
BENZOIBIFLUORANWENES
BEhaO(K)FLUOR*NTHtNES
BENZOIAIPYRENE
IM3ENO( 1.2.3-CD)PYRENE
0|OEN2(A.M)ANT»<ACENE
BCkBOIQII IPEBYI.ENE

NOTES: E • Estimated value
. NOI detected at

detection limit

File: W-SWBN* WKI



PESTICIOE/PCBS - SURFACE WATER

(page t ol 2)

Sample Location:

Sample Number:

Dale sampled:

CRL Nutriber:

Laboratory:

ON-SWOI-01

EBP63

06-12-89

B9ZC40S11

S-CUBEO

ON-SOT2-01

EBP64
06-12-B9

89ZC40S12

S-CUBED

ON-SW03-01

EBP65
06-12-89

89ZC40S13

S-CU8ED

ON-SW04-01

E8P66
06-12-89

89ZC<OS14
S-CUBED

ON-SWOS-OI

EBP67
06-12-89

89ZC40S15
S-CU8ED

ON-SW06-01

EBP68
06-12-89

89ZC40S16
S-CUBED

ON-SW07-01

E8P69
06-12-89

89ZC40S17
S-CUBEO

ON-swoa-oi

EBP70

06-t2-a9

89ZC40S18
S-CU8ED

ON-SW09-01

EBP71
06-12-89

89ZC40S19

s-cueeo

ON.SWIO-01

EBP72
06-12-89

89ZC40S20

S-CU8ED

ON-SWt 1-01

E8P73
06-12-89

89ZC40S24
S-OBEO

ON-fRSWII-Ot

E8P74

06-12-89

89ZC40D24
s-cue ED

ORGANIC cawouNis (ug/kg)

PESTICIDES and PCB5

AIPW-BHC

BETA-BHC

DELTA-BIIC

CAWU-BMC (LIWANE)

HEPIACHtd!
AtDRIN

HEPTACIILOR EPOXIDE
ENDOSUlfAN I

DIELDdlN

4.4-OOE

EWRIN
EM»SU.fAN II

4.4-DDO

EM3CIN AIDEHYDE

EhCOSUlFHN SlAfATE

4.4-DOT

KETHOXVOKK

EMXilN KETONE

UB.OCDANE

70XAPIIENE

A80CLOR- 1016

AROCLOR-1221

AflOCLOH-1232

AgOClOK-1242

AROCIOR-1248

*BOCLO«-1254

AROCIOR- 1260

>
—k
M
03

0.01 J

> Not detected at

defection Unit.

B » Blank contamination.

] « Estimated value.

File: W-SWCB.NKI
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PESTICIDE/PCBS - SURFACE WATER

sample location: ON-sn2-oi ON-FRSWIZ-OI ON-swfBH-o)

sample Nurtier: EBP75 E6P76 EBP77

Date Sanoled: 06-12-89 06-12-89 06-12-89

CRL Nuntier : 89ZC40S25 «9ZC<OD25 89ZC<01)02

Laboratory: S-CU6ED s-CueED S-CU8EO

ORGANIC COHPOUNDS (ug/kg)

PESTICIDES and PCBs

ALPHA-BK

BETA-BIIC

DEITA-BIIC

G»»UU-BIIC ILIkDHNE)

HEPTACHIOR

ALDRIN

HEPTACIU.OR EPOXIDE

ENOOSULFAN I

DIELDOIN

4.4-OOE

EMXIN

ENDOSUIFAN t t

4,<-000

EMU! IN ALDEHVOE

EfoosmrxN SUIFATE

|0 <.4-DOT

(Q •(THOXVCHICO
EMWIN KiTONE

CHLOKDANE

TOXAPHENE

A80CLOB-1016

AROCLOR-1221

AROCLOR-1212

AROCLCHi- 1242

AROCLOB-1248

AROCLOR-12S4

*ROCLO<i-1260

NOTES:

• Not detected at

detection limit.

B • Blank contamination

I > Estimated value.

File: W-SWCB.WI



INORUNICS - SURFACE WATER

(page l ol 2)

Sample Location:

ITR sample uirtier:

Date Sampled:

CRL Nuntoer:

laboratory:

swoi-oi

MEBC61
06-13-B9

89Z010S55

KEYSTONE

SW02-01

MEBC64
06-12-89

MZC40S56

KEYSTONE

SW03-01

MEBC65
06-12-89

89ZC<OS57

KEYSTONE

SW04-0)

MEBC66
06-12-39

89ZC40S58

KEYSTONE

SW05-01

MEBC67
06-12-«9

89ZC40SS9

KEYSTONE

SW06-01

ME8C68
06-12-t9

89ZC40S60
KEYSTONE

SW07-01

MEBC69
06-12-89

D9ZC40S61
KEYSTONE

SW08-01

MEBC70

06-12-89

•9ZC40S62

KEYSTONE

SW09-01

MEBC7I
06-12-89

89ZC40S69
KEYSTONE

SWIO-Ot

MEBC72
06-12-89

MZC40S70
KEYSTONE

swit-oi

MEBC73
06-12-89

a9ZC40S73
SKIWER

FRSW11-0)

NEBC74
06-12-89

89ZC40073

SKI WEB

SW12-01

•E8C75
06-12-89

B9ZC40S74

SKIhNEK

INCWUNIC QIEMIULS (ug/1)

>
I

-A
03
0

ALUUINLW

ANT110NY

ARSENIC

BAR I IW

BERYHIUW
CADBIU*

CAICILM

UROMILW

C06AIT

COPPER
IRON

LEAD
*UCMESIU«

•UNCANESE

OERCURY

NICKEL
POTASSIU*

SELENIIW

SILVER

sooiun
TIULIIUH

VAWDIUH

ZINC

74000

2470
6.3

7.1

123000

98.4

51

119

230000

298

32500
23SO

101

6820

3280

416

923

B
R
R
8
R
R
R

R
R

R
R

8
B

R
R
R
II

R
R

R
B
R

R

2450

96,4

13800

13.4

12200
3.6

4840

2020

3420

6. I

2430

14.8

32.2

R
R
R
R
R

g
R
R

R
R

8

R
R

8
B

R
R
B

R

R
8
R

R

460

31.3

12200

9. I

2030

4750

185

1870

8.6

2420

12. I

II
8
B
K
R

R
R

R
R

R
R

R
R

R
B

R
R

8
R

B
R
R
R

8300

133

leooo

13.4

14500
5.8

7760
18BO

4)60

2710

25.6

S6.3

R
R
R

R
R

g
R

R
R

R
R

K
8
R
R

R
R

R
R

R
R
R
R

382

31

12800

20.8

1930

4990

191

1920

2510

17.•

R
R
R
R
R

B
R
R

R

R
R

R
8

R
R

R
R i

R
R

R
R
R
R

96.3

63.7

20800

16.5

10200
2.7

7150
1930

3980

2820

6.3

2«.5

B
8
R

R
R

R
II

R
R
R

R
R
B
«
«

R
g

R
s

R
II
II

II

606

52

17000

6. I

8<20
2.4

6350
816

2620

5.8

2770

6.9

a.6

II

B
B
R
R
R
R

R
R

R
R

R
II

R
B
R
R
R
R

R
R
I!
R

777

69.6

17200

6.9

10700

1.4

6180
1540

2«0

3090

6.9

22.1

R

B
R
R
R
R
R

R

R
R

R
R
8
R
R
R
R
R
R

R
g

237

53.5

20500

8.8

3430
1.5

7 HO

2090

S610

2540

15. I

g
R
R
R
R
R

R
R

8
R

R
I!
R
R
»
R
R
R
R
B
R

R

76.8

6. I

74.8

27600

B260

9820
3430

3770

2420

a.9

R

R
R
R
R

R
R
R

R

R
R
R
B
R
a
It
8

8
R
R
R
B

397

33.1

13400

2060
1.8

5260
176

2200
2.7

2690

16

g
R
R
R
R
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INORCANICS - SURFACE WATER

Sample location:

ITR Sancle Number:

Dale sampled:

CRL Number:

Laboratory:

FRSW12-01

MEBC76
06-12-89

89ZC40D74

SKIWER

SWFB13-01

«E6C77
06-12-89

89ZC40R05

SKIhNER

INOROtNIC CHEalCALS (ug/1)

>
I

-A
c?

AtUtttNLW

ANTtAONY

ARSENIC

BARILW

BERYLLIU*

CADMIUM

CALCIUU

CM>Q*»tU»

COeALT

COPPER
IRON

LEAD

MACNESIUU

MANCANESE

MERCURY

NICKEL
POTASSIU*

SE1ENIUU

SllVtB
SOOlun

TWLIIUU

VAN»OIU«

ZINC

B « Blank contamination.

j » Estlnuled value.

R • uiuseable da la.

< contract required

detection I Imf t.

30.7 j

2360
2.2

StlO

169

I

R

4

22

2

.8

.9

.7

]
B

R

2150 )

2640 | 64.5 8

File: W-SWINO.IKKI
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TECHNICAL MEMORANDUM CKMHiiL

TO: File

COPIES: Steve Keith/CH2M HILL/GLO
Cathy Barnett/CH2M HILL/GLO

FROM: Jim Russell/CH2M HILL/GLO

DATE: March 23, 1992

SUBJECT: Onalaska Municipal Landfill
Landfill Gas Probes

PROJECT: GL065602.LC.P2

Introduction

This memorandum summarizes the results of landfill gas probing performed at the Onalaska
Municipal Landfill on January 3, 1992. Probes were advanced to obtain qualitative data on
soil landfill gas concentrations in and around the limits of the landfill.

Landfill Gas Probes

Landfill gas probes were constructed of '/2-inch outside diameter stainless steel casing. The
probes were driven into the ground manually with a post hammer or automatically with a
pneumatic jack hammer. The lower 2-foot section of each probe was slotted to allow landfill
gas to enter the probe. Probes were advanced from about 4 to 6 feet below ground by
attaching additional probe sections as required.

A total of 15 gas probes were advanced in and around the limits of the landfill. The
approximate locations of these probes are shown in Figure 1. Explosimeter, oxygen, and
natural gas readings were taken at each probe. The explosimeter, oxygen, and natural gas
meter readings were obtained by inserting the individual meter probes directly into the top
of the landfill gas probe casing. Each of these meters applied a small vacuum at the top of
the gas probes. The gas probes were not purged prior to taking the meter readings. Carbon
dioxide and HNu readings were taken from Tevlar bag samples collected using Gillian
pumps at two probe locations. Explosimeter readings ranging from about 50 to 100 percent
of the Lower Explosive Limit (LEL) and natural gas readings of between 3 and 60 percent
by volume (30,000 to 600,000 ppm) Were detected at 8 of the 15 gas probes. SK of these
positive readings (at gas probes GP3, GP5, GP6, GP9, GP10, and GP14) were located
outside the limits of the landfill as determined during the Remedial Investigation (RI)
geophysical survey. Two of the probes (gas probes GP3 and GP12) were located outside the
landfill property line. Carbon dioxide readings of more than 7,500 ppm (the carbon dioxide
meter could not read above 7,500 ppm) were detected at gas probes GP1 and GP10. No
volatile organic HNu readings were detected from the bag sample collected from gas probe
GP1. Gas probe reading results are summarized and presented in Table 1.



TECHNICAL MEMORANDUM
Page 2
GL065602.LC.P2
March 23, 1992

Conclusions

Based on the gas probe readings it appears that landfill gas near the surface of the landfill is
composed primarily of methane and carbon dioxide. However, it should be noted that
sustained HNu readings above background were observed in the breathing zone during RI
deep test pit excavation in test pits DTP-01 and DTP-03. It is anticipated that high
concentrations of volatile organics, natural gas (e.g., methane), carbon dioxide, and other
landfill gasses will be encountered during the Landfill Cap Remedial Action. These high
concentrations may require Level B, Level C, and other health and safety protective clothing,
gear, or methods (e.g., ventilation, staging of the work) be used by site workers during
construction of the landfill gas collector and interceptor trenches, landfill gas monitoring
wells, grading of the landfill cap, and excavation and grading at the Treatment Facility area.

GLT316/012.51



Gas
Probe No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Table 1
Landfill Gas Probing Results
Landfill Cap Remedial Action
Onalaska Township, Wisconsin

Percent

Methane by
Volume

60
0
10
0

40
40
0
0
18
45
0

3-10

0
3-10

0

Percent CO;
by Volume

0.75

0.75

Explosimeter
(% LEL)

100
0

100
0

100
100
0
0

100
100
0
50
0

100
0

Oz
(%)

0
21
0

<5
0
0
21
21
0
0

<5
18
21
0
21

No reading taken

GLT301/022.51
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APPENDIX C

WDR DREDGING INVESTIGATION

GLT272/022.51-4



CORRESPONDENCE/MEMORANDUM State of Wisconsin

File Code: 3200 HAY 30 91

Date: May 29, 1991

To: Robin Schmidt, SW/3

From: John Sullivan, Lax

Re: Tier I Evaluation Of Potential Dredge Materials For the Town
of Onalaska Landfill Cap

The purpose of this memo is to review available sediment data
from the Mississippi and Black River areas and to recommend a
future sampling strategy to assess the suitability of using
dredged materials for the landfill cap. This correspondence is in
response to your memo to Terry Moe dated March 26, 1991.

Listed below is a summary of information that was considered to
define the need for detailed sediment evaluations for the Dodge
Chute area of the Black River. This Tier I sediment evaluation
approach follows general guidance provided in NR 347 and the St.
Paul District COE's Standard Operating Procedures for habitat
rehabilitation projects on the river.

Tentative Dredging Location

Based on initial discussions with work unit staff the site of the
proposed dredging would likely be at the north end of Dodge
Chute. The actual location would be west and northwest of the
Town of Onalaska Landfill (Figure 1). Bed materials are expected
to be coarse-grain deposits based on previous borings in the
Black River area. The actual zone of dredging would likely be
outside.the existing or future leachate plume emanating from the
landfill. The purpose of this dredging is to re-open the north
end of Dodge Chute which appears to be blocked with coarse
materials and small willows. It is anticipated that additional
dredging may be needed downstream to meet the, objectives of re-
establishing flows into Dodge Chute and Lake Onalaska during low
flow conditions. However, dredging in this latter location will
be considered at a later date pending the results of hydraulic
studies of the Black River delta area.

The size of the dredge cut would be partially determined based on
material needs for the landfill cap. Preliminary estimates
indicate that about 30,000 cubic yards will be needed for cover
soils and grading. A tentative channel design and dredging
location is provided in Figure 1. The' specific dimension and
location of the dredge cut has not been defined at this time.
This will be determined after sediment borings and cross sections
are obtained.



It should be noted that this plan is still preliminary. The USCOE
and our River Unit staff are conducting hydraulic studies to
assess existing flow conditions in the Black River delta to
further evaluate this dredging project. The site of dredging is
on private land and agreements would have to be reached with the
property owner(s). Further, additional discussions with the Lake
OnalasKa Lake District and other interested citizens are
necessary to obtain their input and support for this dredging
project.

Sediment Borings

No sediment borings are available from the immediate project
area. Soil borings taken as part of the landfill site
investigations by Warzyn Inc. in 1978 indicated primarily sandy
deposits 15 to 45 ft below the landfill sur'face. Some layers of
silt were encountered, but silt and clay contents were normally
less than 5 %. Gravel was found in several of the borings and
ranged from 2 to 30 %.

The Wisconsin DOT conducted soil borings and resistivity
soundings in .the New Amsterdam area of the Black River located a
few miles upstream from the proposed dredge cut. The purpose of
their work was to assess the nature of the alluvium in the river
valley and to determine its usefulness as a source of materials
for a major highway project. Their results indicated sandy
deposits were present to a depth of about 100 ft. Some gravel was
also found. Seams of silt (1-2 ft thick) were encountered in the
upper 5 to 10 feet at some boring locations. No particle size
analysis was available from their investigations.

Sediment Contaminant Data

There is apparently no sediment contaminant data from the
immediate project area. Sediroent samples.were collected as part
of site investigations for the landfill, but were deemed not
acceptable (by Solid Waste) due to QA/QC concerns. Data are
available from the Pool 7 area that provides an indication of
what could be expected at the proposed dredge- cut.

The USFWS conducted a very comprehensive sediment evaluation
program in the Upper Mississippi River in 1985. I have summarized
their results for surficial sediments collected from the Pool 7
area, including the Black River delta area (Table 1).
Unfortunately, no physical analysis of these sediments were
conducted to assess particle size or organic content. However,
the high Fe, Mn, and Al levels indicate the samples represent
fine materials typical of sediments normally found in backwater
areas. Moisture contents of fine surficial sediments would likely
exceed 75% and would be dominated by silts and clays. Typical
organic contents would range from 2 to 8 % (total volatile
solids).



The USFWS 1985 sediment metals data revealed contaminant levels
representative of backwater sediments for the Upper Mississippi
River. In general, the metal concentrations do not indicate
substantial contamination and mostly fall into the low to
moderately polluted classification proposed by the EPA (Great
Lakes Harbor Guidelines) or by the Ontario Ministry of the
Environment. We tend to see higher levels of Ba, Fe, and Mn in
Mississippi River backwater sediments, but these constituents do
not provide a serious contaminant problem to aquatic organisms.
No organochlorines, including PCBs, were detected in the 1985
samples collected by the USFWS. Low levels of PAHs and aliphatic
hydrocarbons were detected in some samples, particularly Site 19
in Lake Onalaska (Figure 2). I suspect these levels reflects
cultural inputs from the Halfway Creek watershed.

The USCOE has obtained sediment data from the'main channel of the
Mississippi River at historic dredge cuts in the reach between
Lock and Dams 6 and 7. These bed materials are primarily sand
deposits with little organic matter (Table 2). Contaminant levels
are low and reflect the high sand content of the bed sediments.
It should be noted that dredge spoils from Pool 7 are being used
as a sand blanket for the leachate collection system for the new
La Crosse County Landfill.

I believe the USFWS 1985 sediment data represents the expected
range of contaminants that would be found in fine surficial
deposits (upper 2 ft) in the Black River area. The USCOE's data
for the main channel deposits would likely be similar to bed
sediments encountered in the Black River distributaries (Dodge
Chute, Bullet Chute, Shingle Creek and others).

Recommended Sediment Testing for the Proposed Dredge Cut at Dodge
Chute

Based on the existing sediment information for Pool 7, the
dredging project area, and the proximity to the Town of Onalaska
Landfill, I recommend the following sediment testing be
performed:

1. Three sediment cores should be collected from the project
area for chemical or physical analysis. Samples should
extend to the project depth plus 1 to 2 ft. Core samples
should be divided vertically into 2 ft increments unless
visual examination indicates little vertical changes in
texture, particle size and organic content. Two or three
additional sediment borings should be collected to visually
assess vertical and spatial variation in sediment particle
size in the project area.

2. The following physical analysis should be performed on each
strata collecte.d: grain size, moisture content, and organic
content (total/volatile/splids). ~~

?



3. Chemical analysis should be performed on fine sediments
(those strata having a P200 content greater than 10 %) .
Samples for chemical analysis may be composited horizontally
between the three core samples if similar strata are
encountered (based on visual examination in the field).

4. Chemical analysis should include the following parameters:
-•'~'l.

Inorganics: Ba, Cd, Cr, Cu, Hg, Mn, Ni, Pb', Zn,

Organics: TOC, Total PCBs, toluene, 1,1-Dichloroethylene
and 1,2-Dichloroethylene. _ ^^L^.'^.

~f •.fyy3.i / ^i"
I/

Notes: Ba and the VOCs are not normally analyzed in river
sediments. These parameters were added to assess possible
source contribution from the Town of Onalaska Landfill.

Chemical analysis will presumably be performed by the State
Lab of Hygiene, unless timing dictates that we do otherwise.
Physical analysis will be performed by the University of
Wisconsin Extension Laboratory or by a local consulting
laboratory.

5. Surplus sediments will be saved in the event further testing
is warranted.

Please review the attached data and sampling recommendations to
see if this will meet your program needs. Please let me know if
you have any questions on the existing sediment data or the
proposed sediment evaluations for Dodge Chute. I would appreciate
your response within 2-3 weeks if possible. If you have questions
on the habitat project or coordination efforts with local
citizens or land owners, you should contact Jeff Janvrin (785-
9005). . •

Sediment cores will be collected as soon as water levels return
to "normal" conditions. Currently, we plan to collect these
samples ourselves providing our equipment is ^capable of sampling
to the desired dredging depths. Should this not be the case, we
would then have to make other arrangements for collecting these
samples.

ec: Terry Moe, Lax

Jeff Janvrin, Lax
Mike Degen, Lax
Art Bernhardt, WD
Linda Talbot, WR/2
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TABLE 1. BUlf: SEDIHENI DATA ?»&< tHE USfUS COH£C;£0 av S;*H SMItN, ST PAUI., HH. ANAirZEO BY MISSISSIPPI STATE
UNIVERSITY. SAMPLES COLIECIEO tfOH THE POOl 7 AREA Of THE UPPER MISSISSIPPI iIIVEI! IN 1985.

PARAMETER

METALS (ug/g du)
Ag
At
As

B
8a
Be

^ !Cu
Fe-

Mg
Un
Ho
H,
Pb
Sb
Sc
Sn
Sr
Tt
v

Zn

ORGANOCHLORINES (ug/g dw)
HCB

alpha-BHC
gamma-BHC
beta-BHC

detta-BHC
Oxychlordane

Kept. Epox
gaimui Chlordane

t-Honachlor
Toxaphene

PCBs (total)
o, p'"ODE

alpha-Chlordane
P, p'-ODE
Oictdrin
0, p'-ODD

Endrin
cis-Nonachtor

a, p'-DOT

p, p'-ODD
p, p'-DOT

Hi rex

PAHs (ug/g dw)
nophthnlcnc

tluorcnc
phcnonthrcnc
anthracene

ftuoranchrene
pyrene

1, 2-banianthracene
ehryscne

benzo(b)ftuoranthrcne
beniodOftuoranthrene

benio(e)pyrene
benzo(a)pyrcne

1,2,5,6-dibenzanthracene
bento(g,h,i)perytene

AL1PHATIC HYDROCARBONS (ug/g dw)

n-dodecane
n-tn'decane

n-ceiradecane
ociylcyclohexane

n-pentadecane
nonylcyclohexane

n-hexadecane
n-heptadecane

pnstane
n-octadecane

phytane
n'nonodocanc
n-eicosane

LOO
(ug/g du)

0.4-0.S

5-8
4

0.3

1-3

t,

9- 10
2-3

20

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.05
0.05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.0)
0.-01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

13

NO
7830

HO
NO

108
0.45
0.5

zo
13

17900
(020

783
NO
u
16
ND
NO
wo

20.4
HO
15

59.4

wo
NO
NO
ND
ND
HO
ND
ND
no

.NO
ND
NO
ND
NO
NO
HO
NO
HO
NO
NO
NO
NO

HO
HO
NO
NO

0.01
HO
NO
NO

0.01
NO
NO
NO
ND
KO

NO
m
NO
NO
ND
NO
HO

0.05
NO

o.oz
0.01
0.04
0.05

\t,

NO
12400

ND
5

153
0.72
0.5

24
17

22200
3520
476

NO
20
17
ND
ND
NO

21.1
ND
21

aa.z

NO
NO
NO
NO
NO
ND
NO
ND
ND
NO
ND
NO
NO
NO
NO
ND
HO
ND
ND
NO
ND
ND

NO
NO
HO
NO
NO

0.01
ND
ND
ND
NO
HO
NO
HO
NO

HO
ND
HO
NO
NO
ND
NO

0.04
NO
ND
HO

0.04
ND

15

HO
5490

NO
A

105
0.4

NO
1«
11

13800
3240

956
HO
13
12
ND
wo
ND

15.7
HO
10

50.1

ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
m
ND
ND
ND
M
NO
NO
NO
NO
NO

NO
ND
HO
ND
wo
NO
NO
NO
HO
HO
NO
NO
wo
wo

HO
HO
NO
ND
ND
ND
ND

0.08
HO
NO
NO
HO

0.03

SUP L ING

16

NO
16100

NO
5

246
0.91
0.5

31
Z3

Z7900
3800

760
NO
24
22
HO
ND
MD

Z6.7'
NO
25

109

ND
ND
HO
HO
HO
NO
ND
NO

.NO
ND
NO
ND
NO
NO
NO
ND
HO
HO
ND
HO
NO
ND

HO
HO
ND
NO

0.01
0.01

ND
ND

0.01
ND
ND
ND
HO
HO

ND
ND
ND
NO
wo
NO
NO

0.02
NO
NO

0.02
0.04
0.03

LOCATIOM

17

ND
5520

wo
13
as

0.37
0.4
u
11

12600
4990

745
ND
13
14
no
ND
MO

16.7

M
9.4

51.8

ND
NO
ND
NO
NO
ND
ND
ND
m
ND
ND
ND
ND
NO
DO
NO
HO
NO
NO
ND
NO
ND

ND
NO

.* ND
' ND

NO
NO
HO
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TOWN OF ONALAE
SUPERFUND SITE

th^Se^o,Satoo^oLsedim.ent.sam.plin9_sites ^"^ted by
in 1985. From Stan Smith, USFWS'-~St'."Pa^, M'n.
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CORRESPONDENCE/MEMORANDUM State of Wisconsin

La Crosse, Wi.

Date: November 8, 1991

To: Jim Leverance, SW/3

From: John Sullivan, Lax

Subject: Physical analysis results for Dodge Chute sediments collected
October 10, 1991.

Enclosed you will find the results of our initiaj. sediment sampling survey of
the upper end of Dodge Chute in the Black River bottoms area. I have also
included a tentative channel design for your information and review. A map

and aerial photograph are also included to show the proximity to the Town of
Onalaska Landfill.

A hand soil auger was used to collect sediments down to groundwater which was

about 0.5 to 3.0 ft below grade. A two inch, ten ft long metal core was used

to collected samples in the saturated zone.

Groundwater elevation was assumed to be similar to the Black River surface

elevation. The water surface elevation of the Black River was not determined

during our survey. However, a reasonable estimate should be available based

on local stage Level readings made at the north end of Dodge Chute this summer
as part of a joint USCOE-Department study.

Sediment borings were conducted in six areas of Dodge Chute starting about 100

ft-and ending 600 ft south of the Black River (Figure 1). There was no water

flowing through Dodge Chute at the time of our survey. A draft layout of the
proposed channel illustrating the boring sites is provided in Figure 2. You
will note the finished channel depth has been changed to about 5 ft below
"normal" Black River water levels. The actual channel design elevations will

be calculated later.

The physical analysis results indicated bed sediment contained very little

fine material (generally less than 1 %), (Table 1). Fine sediments were
present in depressions of the historical Dodge Chute channel and were about
1/2 to 3 inches thick. The surficial materials at higher elevations in Dodge
Chute were almost all sand (99%).

Sediment borings extended to 5.5 to 11.2 feet below grade at sites 1 to 4.

Sandy deposits (99%) were encountered at all locations. A thin (0.5 ft) thick
clay lens was found at about 4 ft below grade at site 4. Wood deposits were

found at 5.5 ft in Site 2 and 10.5 ft in Site 1.

Small willow trees (5-12 ft) are common at the higher elevations of the Dodge

Chute (ie. 1-3 ft above "normal" groundwater elevations).

Based on the revised channel depth of 5 ft and length of 600 ft, I estimate

that over 11,000 cubic yds of sand would be available for the landfill. This



could be easily increase by widening the channel or extending the length if

more materials were necessary.

Need for Bulk Chemistry Data

Based on the existing sediment data for the Black River delta, the location of

the proposed dredge channel, proximity to the landfill and contaminant
groundwater plume, I ask that you reconsider the need for bulk chemical

analysis in the northern end of Dodge Chute. I don't believe bulk chemical

analysis is warranted for the following reasons:

1. The dredging location does not appear to be down-gradient of the
landfill based on the known contaminant plume movement identified in

the Record Of Decision. Further, there is an isolated slough just
east of the proposed dredging area that would likely intercept VOCs
and the nonaqueous phase contaminants if the plume does move in the

direction of the dredge cut.

2. Previous sediment contaminant data collected as part of the remedial

actions studies near the landfill and data collected in the Black
River delta by the collected by the USFWS, has not indicated a
serious sediment contamination problem. The Record of Decision

indicated that no organic chemicals were detected in sediment
samples or water samples down-gradient of the landfill.

3. Physical analysis of sediments collected in the proposed dredge cut
contain little fine materials (ie. 99 % sand). The thin fine
deposits present at the surface at some sites would likely have bulk

chemistries similar to that found by the USFWS for the Black River

delta (see my memo of May 29, 1991 to Robin Schmidt).

4. If landfill contaminants reach the proposed dredging area, they would
more likely be found in pore water (ie groundwater). Sediment
contamination would not be expected due to the absence of organic

matter. It is very unlikely that detectable contaminant levels would
be found in the pore water based on frequent surface water dilution

when the Black River flows through Dodge Chute. Pore water quality

is likely reflective of Black River water quality conditions.

If you still believe it is necessary to collect sediment samples for bulk
chemistry analysis, please let me know as soon as possible. Russ Dunst,

Technical Services, indicated the Wisconsin SLOH could handle one sample for

the requested parameters. It would likely take 3 to 4 weeks to do the

analyses if given high priority (we would have to fund the work). I will not
be able to sample again until the Black River stage levels return to normal

conditions. This will be at least 1-2 weeks. The recent cold weather may

present some problems, especially if the sediments freeze. In summary, we will

not be able to provide bulk chemistry data by the December 1 deadline in your

most recent memo.



I will send copies of this memo and attachments to CH2M Hill (Jim Russell and
Steve Keith) and EPA (Kevin Adler). I would suggest a conference call with
appropriate parties as soon as possible to discuss future data needs.

Terry Moe, Lax

Gretchen Benjamin, Lax

Art Bernhardt, WD
Linda Talbot, WR/2

Kevin Adler, EPA
Jim Russel and Steve Keith, CH2M Hill
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TABLE 1. RESULTS OF PHYSICAL ANALYSIS OF SEDIMENT SAMPLES COLLECTED AT THE NORTERN END OF DODGE CHUTE OCTOBER 10, 1991. SAMPLES COLLECTED BY J. SULLIVAN,
UONR-LACROSSE. LABORATORY RESULTS PROVIDED BY THE UNIVERSITY OF UISCONSIN-EXTENS10H, SOIL & PLANT ANALYSIS LABORATORY.

SIEVE ANALYSIS X RETAINED TEXTURE ANALYSIS X
BORING LAB DEPTH TO STRATA .-......---...---..-..---.--.---.----.---- .--.-........-...- % TVS

SITE NO. NO. UATER (FT) (FT) SIEVE: 10 18 35 60 140 270 (SAND) SAND SILT CLAY WATER % COMMENTS

1 1 3.0 0-3.0 0 0.3 10.3 64.9 23.9 0.3 99.7 - - . . . BARK & WOOD CHIPS
2 3-3.4 ------- 99 1 0 - - FOUND AT ABOUT
3 3.4-8.5 0 2.2 31.3 50.5 15.5 O.Z 99.7 - - - - - IQ.S FT BELOU GRADE
4 10.5-11.2 0 2.8 39.5 41.0 16.2 0.2 99.7 - - -

5
6
7

1.0 0-0.5

0.5-1.2

1.2-5.5 0 1.2 36.8 56.1 5.6 0 99.7

83 15 2 28.9 2.8 STANDING WATER IN
99 1 0 - - AREA THIS SUMMER

FINES AT SURFACE. HIT
UOOD AT 5.5 FT

0.4 0-0.4

0.4-6.1 0 1.5 31.7 57.5 7.4 0.6 98.7
99 STANDING WATER IN

AREA THIS SUMMER.
FINES AT SURFACE. CLAY
LENS AT ABOUT 4 FT

4 9
10

0.5 0-0.5
0.5-6.9 0 1.0 26.3 64.5 7.9 0.1 99.8

99 1 STANDING WATER IN
AREA THIS SUMMER.
FINES AT SURFACE.

5 11 1.4 0-1.4 99 HIGHER GROUND
NO FINES ON SURFACE

6 12 0.5 0-0.5 99 1 SOME FINES AT SURFACE
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SUBSURFACE INVESTIGATION BORING LOGS
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PROJECT NUMBER

GLOG5602.PD.Cr

BORING NUMBER

p-1 - SHEET I OF t

SOIL BORING LOG

-PROJECT Onalaska-MunicipaHaRdfill- LOCATION Onolasl<o-Town3hip, I'lise.onsin"

-655.9 DRILLING CONTRACTOR Environmental S Foundation DrillingELEVATION
DRILLING METHOD AND EQUIPMENT -CME 75 with 2 1//1" ID USA and automatic hammer

WATER LEVELS Not Encountered _?TART 2/17/92 _FINISH 2/17/92 _LOGGER c-Barnelt --

^£
3̂: <
h- U.
Q- CC.
UJ 3
0 (/)

SAMPLE'"

<
>
ec

s£'
LU CD

>-
ec
LD"
>
0
u

_ST_A_ND-ARD--
PENETRATION

JEST
RESULTS

6"-6'-6'

(N)

SOIL-DESCRIPTION"

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINE'RALOGT-

COMMENTS'

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
.TESTS AND IMS.TRUMEN.T.AHON...-

1.0

3.0
T5~

5 ^ 5.5
~6S~

8.0

8.5

10 ^ 10.5

1.5 17-16-13
(29)

1.5 2-3-3-2
(ei-

2-3-5-E

(8)

0.7 3-5-4-4

(9)

Siltv Sand (SM), dark brown, moist, medium
dense, fine to medium sand, some gravel
'(FILL)
1.0 Siltv Sand (SM), moderate to dusky
brown;' froisl;'medium'dense,' wrlh gravel" ••

Siltv Sand (SM), same as above except
loose
5.0 Poorly Graded Sand (SP), moderate
brown.'moist; loose,'fine-sand'"

No Recovery, gravel and root at tip of
spoon

Poorly Graded Sand (SP), moderate brown,
moist, loose, w.itb.gFavel,-(rsdiuni..t&.coarse"
sand

Background reading: MNu = 0 ppm

HNu^background

HNu=background

HNu=background

HNu=background

15 -^

2(H

25^

End Soil Boring @ 10.5 feet
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PROJECT NUMBER
6LOe5602.PO.C1'"

BORING NUMBER
P-2

SHEET OF I

SOIL BORING LOG

PROJECT Onalaska-Mynieipol L-ancKill • • LOCATTON •Onol;:)sk€>' Township; •WisG-E>nsin-

ELEVATION -653.4 DRILLING CONTRACTOR Envircinm^tal S Foundation Drilling

DRILLING METHOD AND EQUIPMENT CME 75 with 2 }/A" ID HSA and automatic hammer

WATER LEVELS Not Encountered ^TART 2/17/92 FINISH 2/17/92 .L06GER c- Barnelt

O.LL

m;;LUmc3
z<
1-U-
a-ec
@=>
ocn

SAMPLE'"

<
>
ec •LU

LLfCD
0:3:

>-
ec
LU
>
0
u

STAND-A-RB--
PENETRATION

TEST
RESULTS

6' -6--6"

(N)

SOIL-DESCRIPTION--

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINE'R'AL'OG'Y""

COMMENTS-

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
.TFSJS .Wn. .mS.TBUMENlA HOhJ.-.,,

1.0

1.3

3.0

1-1-1-1

(2)

T5

5 -I
1.5

5.5

1-2-3-4
-(5)

~w

1.5

8.0

2-3-3-4

(6)

~Q^

10 ^
2.0

10.5

4-4-6-7

(10)

Silty Sand (SM), dusky brown, moist, very
loose,, fine..to.medium.5and,. .trace..gravel .
(FILL)

1.0 Poorlv"6raded-Scfi-id'"(SP),' modera-te"-'
brown,'moisl';-very'luosi2,' layered 'fine •la"
coarse sand

Poorly Graded Sand (SP), same as above
except loose

Poorly Graded Sand (SP), light brown to
moderate brown, moist, loose, layered"fme'.
to medium and medium to coarse sand

Poorly Graded Sand (SP), same as above

Background- reading:' MNu = 0 ppm

HNu=backgr.ound...

HNu=background

HNu=background

HNu=tiackground

End Soil Boring @ 10.5 feet

15 -\

20^

25-1
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PROJECT NUMBER
6L005602,PD.Ct

BORING NUMBER
P-3-

SHEET I OF

SOIL BORING LOG

PROJECT Onalaska Municipol'L-ancMill" LOCATION •Oostaaka- T-ewnship, WiSG'&nsin--

ELEVATION -645.8 DRILLING CONTRACTOR E'wonmental S Foundation Drilling

DRILLING METHOD AND EQUIPMENT Hand AU9er

WATER LEVELS ~5 feet b0s _START 2/17/92 -FINISH 2/17/92 .LOG6ER c- Barnelt --

OUL.

mi;UJ
'u

K1—U-
a. ec
gi5
ow

SAMPLE-

<
>
ec
LU LLlCD5:5

>-
ec
LLJ
>
0u

_ST_AND-AflD-
ENETRATION

JEST
RESULTS

6"-6--6"

(N)

SOIL'DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINE'RALOGT-

COMMENTS

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
.TFSJS .AMD. .INS:CBUME,NI,A UOM.

5 -}

10 -}

15 -}

2CH

25-1

0 to 2 inches IflGSfliL . dusky. bcown,..RiQi.sl-..

Poorly Graded Sand (SP), light brown,
moist, trace silt to 3 feet

Becoming moist to wet at 5 feet

Poorly Graded Sand (SP), gray, moist to
wet, turning brown w.ith-dep.th--

3 1/4" Hand Auger 0 to G feet

Groundwater at about 5 feet

2" l-iand-Auger-e-t'o 8'fsct—

1 1/2" Hand Auger 8 to 9.5 feet

End Soil Boring @ 9.5 feet
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PROJECT NUMBER
6L005602.PD.C1

BORING NUMBER
SB-1 •

SHEET I OF

SOIL BORING LOG

PROJECT Onalask0' Municipol- LxincMill • •• LOCATION •OFi3los*<3' Township; WiSGonsin--

ELEVATION ~e5L5 DRILLING CONTRACTOR Environmental S Foundation Drilling

DRILLING METHOD AND EQUIPMENT CME 75

WATER LEVELS ~7 feet b9s

with 2 1/4" ID HSA and automatic hammer'

.START 2/17/92 FTNTRH 2/17/92 .LOGGER c- Barnelt

^
|yK1-LL
Q- CC
UJ=>
ocn

5

10

15

20-

SAMPLE

_J
<
>
a-
LU
(_

2

1.0

3.0
-T5-

5.5
~6S~

8.0
8.5

10.5

13.5

15,5

18.5

20.5

23.0

25.0

a

ÛJOD
a-z

1-Z

>-
a:
LLJ
>0u
LU
oc

1.5

1.5

1.3

1.5

1.0

1,0

0.8

STANDARD-
3ENETRATION

TEST
RESULTS

6"-6'-6"

(N)

WOH-1-1-1
(2)

WOH-1-1-1
(2)

t-1-1-1 •

(2)

3-3-4-5

(7)

2-2-1-2

(3)

2-3-2-2

(5)

2-2-3-3

(5)

SOIL-DESCRIPTION--

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINEflAL'OGT-

Siltv Sand (SM), moderate brown, dry,
very loose
2.0 Poorly Braded'Sand--(SP), light'tirowi;' -
dry, very-louse," fme-to'medium's'and— ••

Poorly Graded Sand (SP), same as above
except moist

Poorly. Graded .Sand..(SP.), .same..as.ab.ove..

Poorly Graded Sand (SP), same as above
except loose 9.5 Poorly Graded Sand
(SP), grey, we.t.,. loose..."

Poorly Graded Sand (SP), same as above

Poorly Graded Sand (SP), same as above
except with trace gravel

Poorly Graded Sand (SP), same as above

End Soil Boring @ 25.0 feet

COMMENTS'

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
.TFSJS .4ND. .U>lS,T8l.!M5NJ,A 71.W.:,,

Background- reading:- HNu = 0 ppm

HNu=background

HNu=background

HNu=backgr.oun.cl..
Wc't- -Spoon- ••.

HMu~5 ppm at top of borehole when..
pulled
.HN'j.>.2Q..ppm.above, open. spoon....

HNu>1 ppm breathing zone briefly

HNu=background at top of borehole
when. pulled.
HNu~l ppm at tip of spoon
HNu<t ppm above open spoon

HNu=background

HNu=background



['wj^m

PROJECT NUMBER
GLOG5602.PD.Cr"

BORING NUMBER
SB-2

SHEET OF

SOIL BORING LOG

PROJECT Onalasko'Mwicipal- LancMill LOCATION •0''>3laska- Township, •I'liSG'&nsin-

ELEVATION -649.9. DRILLING CONTRACTOR Environ'Tlental S Foundation Drilling

DRILLING METHOD AND EQUIPMENT CME 75 with 2 v4" ID HSA and automatic hammer
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TEST
RESULTS

6--6--6-

(N)

A-A-A-A
(8)

(9)

(g)......

1-1-1-1 -

(2)

2-3-3-4

(6)

3-3-2-4

(5)

1-2-2-1

(4)

.START 2/17/92 _FINISH 2^/92 _LOGGER c-Bamelt -

SOIL-DESCRIPTION'—'

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINE'RAl-OGT-

Poorly Graded Sand (SP), brown and
black, moist, loose, fine to medium sand,
trace silt and gravel"(FILL) • •

Poorly Graded Sand (SP), brown, moist,
loose, layered fine to medium and fine
sand

Poorly Graded Sand (SP), same as above
except moist to wet

Poorly..Gracle>d..Sand...(.SP)...same..as. above.....

except wet, very loose

Poorly Graded Sand (SP), same as above
except loose

Poorly Graded Sand (SP), same as above
except with trace gravel

Poorly Graded Sand (SP), same as above
except, very loose

End Soil Boring @ 25.0 feet

COMMENTS"

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS

.TFSJS .AND. .mS.TBUMENJAUnh.!...,,

Backgrauncl-reading'.'Hf'lu = 0 ppm

HNu=background

HNu=l ppm at tip of spoon
HNu=background above open spoon

HNu>20 ppm at tip of spoon
.HNus2-3 ppm above open spoon
WG't-•Spoon---

.HNu>20 ppm..al. top .ot. bnFehole when
pulled
HNu>20 ppm at tip of spoon
HNu>20 ppm above open spoon

HNu=background at top of borehole
when. pulled.
HNu<l ppm at tip of spoon
HNu=background above open spoon

HNu=background
HNu=l-5 ppm above cuttings
HNu=)-2 ppm in breathing zone as
cuttings removed •

HNu=background at top of borehole
when..-!?ul!e':l...

HNu<0.5 ppm above open spoon

HNu=5-10 ppnr at top of borehole as
augers pulled from hole
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PROJECT NUMBER
6L0656G2.PO.C1"

BORING NUMBER
•SB-3-

SHEET I OF I

SOIL BORING LOG

PROJECT Onalaska'Mtinicipal-L-ancWill LOCATION •G'''3lask'& T-ownship; I'lisG-onsin"

ELEVATION -847.6 .DRILLING CONTRACTOR Envir°niTiental S Foundation Drilling

DRILLING METHOD AND EQUIPMENT CME 75 with 2 1/4" ID HSA and automatic hammer

WATER LEVELS ~e feet b^s ^TART 2/17/92 FINISH 2/17/92 .LOGGER c' Barnelt
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STANDXRD"
3ENETRATION

TEST
RESULTS

e'-e'-6'

(N)

7-5-4-3

(9)

2-3-2-2

(5)

1-2-1-1
-(3)

t-1-1-1 - -

(2)

1-1-2-2

(3)

2-1-3-3

(4)

5-5-5-8

(10)

SOIL'DESCRIPTION"-

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINEfl'AtOG'V"

Siltv Sand (SM), dark brown and.black,
moist, loose, fine to coarse sand, trace
gravel-(FILL) •

Silty Sand (SM), same as above A'.'A ~
Topsoil. black, moist, sandy silt

Poorly Graded Sand (SP), light brown, wet,
very loose, fine to medium sand

.Poorly..Graded.-Sand...(SP)..-same. .as. ab.ove,....

Poorly Graded Sand (SP), same as above,
mostly fine sand at 15.0

Poorly Graded Sand (SP), same as above

Poorly Graded Sand (SP), same as above
except loose

End Soil Boring @ 21.0 feet

COMMENTS'

DEPTH OF CASING, DRILLING RATE
DRILLING FLUID LOSS
.TFSJS.&Mn,.WS,TBUME:NI,AT.I.Oy...,.

Background- reading:- MNu = 0 ppm

HNu=background in breathing zone
HNu>5<D ppm above open spoon

HNo>50 ppm at top of boreliole'wiieri- •
pulled
HNu>50 ppm above open spoon
HNu>5 ppm in breathing- zone'briedy • -

HNu>20 ppm above open spoon
Wc't'Spoon--

.HNu>-20 ppm-ab.n.ve..ap.en-.spaon-..

HNu<lppm in breathing zone briefly

HNu=background at top o( borehole
wher'.puHe.d...

HNu=3-5 ppm above open spoon

HNu=background at top of borehole
w.hen.pulled....

HNu=l-2 ppm above open spoon
HNu=background in breathing zone

HNu=background



PART 7

SUMMARY OF THE
INTERIM CLAY

INVESTIGATION
REPORT



j

<<lrt^,.-,. ^ .V-.

ii;

'•^•i • "••?[••'.•<'.•.

-¥. .' •"[",

^"
."'"'fv"!: .••^"^^

^^t' '••;;-.'•. .

•;•.', ;-?<. >^^;,;,'"> ^•y'^:>'

.,-;)-.ft4;:^l"';'.'. "•

';JI;;":;.~1. •'••• li! •H»:y •^1;"'^'1

'^•^ '•..:-.:^'. "•'y'^

-../' '.'. •'.',".'. L.^">>,,'' , ,• , 1;.

t '•'.'• ";,';'. '".

• ;.':,'?fr'c'.^-;.i^ :,f--l'. .\', •<-\ ,.^

.' .F/l'.1' ••"-*• .-•" -,'. •».•' ' "'?";. 1'

':.^r^'.:':':.: ,', "•:•• • .

—< .. . ; >''• .•!>. ••• li • '

:(,;;.'%';:;:'';^1-1':.',--1;

•'•,i'"'-""'';^' • ': •'• .'••'. IS'. :' .

•J •.":. • ",'•'• • . •

^^^:,'%..^.:IL:.-'.'^''
"'";<.'v.y~";'':f;('!..:^?.

?''".y

t.

"I '-". ;'.

•-•••••fi

I

.* 1'

.,*;*

;t*.
rf

T

..£i:.'::\'i'ir'i::.;...
•^•v"!'^.-^'! -^ ; •.•••,.'•••

,•"•',V»'''^ i.. .:.
*•/- '•1 '•,».'?•?••• \ <;•'.' '•'• ':IAV '

'-'••^'- •Vih'[-{v '•

.'-:..'•:;> "••,,r...^., ^— uy1. •.•-.•,. f;^ ..;:;.' . ,

WMsfW-'1"^:^1", » ^' .•r:,''^, " .,

lw-'^ci^^,{^I^^^A.'(,^^^'.;^,.;^ t. • ^»; ;

I"

^..

-*ia*i

i.'

:t

!.:(

\

I1
t
•s

if

•y'
''rf

."^s
;' .<*••"»••

w
h..-^

K'
y^sv

•"'•.<:

..'«•>

<>„.

s^.'
r"'»

,'••»...•

/ '. ' .; '

^•.
<•,<;

4r.

.)»,

•^ .

-

u^',

»-u»

\'^
f-~v,

V̂-ll

•-^

t^.i

'••-..

s.,.

*/« «.

'^
^-A

i. -k

'..,:.:

I;

t'. •

€":

:'•':

;IW(^*:).»>.,Wn»tH»fc, <iWfi»*W^. •

'.•»'.:

i. I

.': •?

^

"/.

"'.

s

.1

^'.

't.1..

K
.x^,

.j:

. ^.^'' -.'

". I

'•'. •>

:HI

--'• ..•:';.<*•.",•.

:^'^"^'::"'~^'.:

<.:( •'

^'..^.-

..."'• '^'': ,^.-:" .• .; • •'

.'•>.;"••'.,...,' ':' ;••'.'

.'.-' 'i'i:-.'^^--."..:..-..

':/''.^'\-^ .^.••o:;'
•'St • . ' ,. ' '•'. ••''':••-'

•^ ^:',.f ^ ',.,,.^.' ^ ;, '•:'.,,'";^
:>k:.^.l^'w

.< -;; •.^v.';^ ,<- -•',."'

.)'..

f "^ '.

.,* .*• '

t .

•f-

i
*;'

^'i.

1
,. '.I

r

'b

I;

"-•;:-'''"-*-''.

•»,

'I. ^ '""f- •

V.^'j,

•'i'-j.l . :•

:'''^1^;.'.-,

r ' "

<t.

„•'.

"^

I

^,

;,-.f-^- ',;',,-.'^^ ;• . ,;,.'.
v^', ' ;• '. '„ •* ^ , ••'

r^.:;^..'/i-'^'.^'v;'^.:.. <'„.'
'*;" '! :.. • 'I. '':':'• ". '• ""• 'l'i •:';'".'

I ^ ,"l:v''lr< ;•; '. ,' . ;•„.';

.'r/^ .,-'^^ ,' ^t,. •,^ ;.'^

.^y"'/. '•'• ".I •*';.;/'l,' :. • '': ' . ' •: I

;.^.......-,' ••".'
"-•'/•'^ ':£.,.

^~"/y:'?.;N;Ni:i...'Y.^."

^;^...V!'^:.'::^-:-;';.,--'.>^.

1 i

<> j i..,.

].'

^•..\. :•• •

.! ,"';/':fc.1''!'- /;--'

•..••'ft':.-,'.,;

' .;,;

.:,.*".>•

^^^»w^^^... .«, ^ '^w^<^^-^,*,^adiB6Mhi»^



Summary of the Interim
Clay Investigation Report

An investigation of potential clay sources was performed by Foth & Van Dyke
(February 1987) for the LaCrosse County Landfill expansion. The investigation
identified two major sources of clay—the Diocese of LaCrosse and the William
Cornforth property in LaCrescent, Minnesota. The County has exhausted the

Diocese of LaCrosse clay source and is currently taking clay from a third source

adjacent to the LaCrosse County Landfill. It is expected that all clay from this third
source will be exhausted by the County.

The County had a written agreement with Mr. Cornforth for the purchase of his clay.

This agreement expired in December 1991 prior to the County excavating any clay
from the Cornforth property. Mr. Cornforth operates a realty office in LaCrescent,
Minnesota called Cornforth Realty (507/895-2106). The Foth & Van Dyke
investigation report is provided as supplementary data to the Landfill Cap Remedial
Action Subcontract Documents.

The Contractor performed a review of the report to determine if the Cornforth
Property is a potential source of clay for the Onalaska Municipal Landfill Cap
Remedial Action. The report, based on the results of 34 test pits, indicates that the

subsurface conditions at the Cornforth property consist of the following:

• Topsoil

• Fat Clay, primarily red, brown red, and grey red. Samples tested

exhibited an average liquid limit of 73 percent and an average plasticity
index of 42 percent. An average of 99 percent passed the No. 200 sieve

with 64 percent clay ($0.005 mm) for the samples tested. The Fat Clay
layer extends from 0 to 8.0 feet below ground surface with an average

thickness of 4.3 feet.

• Lean Clay, primarily grey, brown grey, and tan. Samples tested

exhibited an average liquid limit of 42 percent and an average plasticity
index of 21 percent. On average, 96 percent of the material passes the

No. 200 sieve and 31 percent was smaller than or equal to 0.005 mm for

the samples tested. This layer was found at depths of 2.5 to 8.0 feet

below ground surface with an average thickness of 3.3 feet.

Based on the testing performed by others, it appears that the Fat Clay does not
satisfy the specification requirements for clay barrier material. Based on the testing

performed by others, it appears that the Lean Clay may be able to meet the

specification material requirements and may provide a layer with the required

permeability (this will not be known until the Subcontractor performs quality control
source testing and constructs the clay barrier test pads). No hydraulic conductivity

testing results for the Fat or Lean Clay were obtained.

GLT316/006.51




