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REPLY TO THE ATTENTION OF:
HSRW-6J

December 21, 1993

Mr. Gary Edelstein

Wisconsin Department of Natural Resources
P.O0. Box 7921

Madison, Wisconsin 53707-7921

Re: Stoughton City Landfill
Stoughton, Wisconsin

Dear Gary:

Enclosed is a copy of the Monitoring Well Construction report
submitted by Jacobs Engineering Group summarizing the work they
did at Stoughton this past summer. The groundwater data that are
included are from the real-time samples collected for quick turn-
around analysis while the bore holes were being drilled. The
only inaccuracy the report includes is on page 21 under
"Additional Work Planned". The recent change in plans to
eliminate sampling City of Stoughton municipal wells in the
second round of sampling in January 1994 and to limit the second
round analytical parameters to THF and two chlorofluorocarbons
was not incorporated into the text. I will have Jacobs make
corrections and send out the revised page.

4

“strll nC I looked through the file information in our central record

,.:/¢ Ocenter but could not find the letter from Lyman Wible dated

" " August 12, 1991, regarding WDNR comments on the Proposed Plan.

e The closest material I found were four letters, all from Robin

" Schmidt. Two letters, dated January 12, 1990 and November 1,
1990, contained comments on the Alternatives Array Document. The
other two, dated March 11, 1991 and May 10, 1991, were regarding
early drafts of the Proposed Plan. The March 12th letter
contained actual comments. The May 10th letter had annotated and
revised portions of the plan attached to it instead of written
comments.

I’ve also enclosed a copy of a recent letter from the City of
Stoughton. Give me a call at (312) 886-4785 if you have any
questions.
Sincerely,
: " BN e
\é é@’bt_.. /Cé/lﬁk{; ;

%

Mary Tie y
Remedial-Project Man

lgx.%‘,\ Printed on Recycled Paper



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY-REGION V

ADDENDUM TO MONITORING WELL CONSTRUCTION REPORT
Stoughton City Landfill
Stoughton, Wisconsin

This memorandum serves to clarify information and to document
changes in the Monitoring Well Construction report submitted in
December 1993 by the Jacobs Engineering Group.

The report summarizes the field work performed by Jacobs at the
Stoughton City Landfill site during Summer 1993. Groundwater
data that are included in the report are from samples that were
collected for quick turn-around analysis during the drilling of
boreholes for the monitoring .wells. '

Information on the second round groundwater sampling, given on
page 21 of the report under "Additional Work Planned", is not
accurate. The corrections are: o

1) The second round of sampling,will take place either in
February or March 1994 instead of January 1994.

2) Samples from the City of Stoughton municipal wells #3
and #6 will not be collected during the second round of
sampling.

3) The analytical parameters for the second round of
sampling will be limited to THF and two
chlorofluorocarbons (dichlorodifluoromethane and
trichlorofluoromethane).
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1.0 Project Description

As requested by the U.S. Environmental Protection Agency (EPA) Region V, Jacobs
Engineering Group Inc. (Jacobs), as a subcontractor to Metcalf and Eddy Inc. (M &
E), from June 16, 1993 through August 25, 1993, performed additional investigative
work at the Stoughton City Landfill site in Stoughton, Dane County, Wisconsin. The
following work was performed under the EPA Technical Enforcement Support (TES) X

Contract to supplement Remedial Investigation (RI) activities conducted by the PRPs.

1.1 Site Background

The City of Stoughton Landfill is located in the northeastern corner of the City of
Stoughton, Dane County, Wisconsin (Figure 1). Stoughton Landfill lies approximately
60 miles west of Milwaukee and 20 miles south of Madison, in a predominantly rural
area of about 15 acres (Figure 2). The Yahara river flows immediately to the west of

the landfill, coming within abut 400 feet of the landfill at its closest point.

The landfill accepted municipal and commercial waste between 1952 and 1978, until it
was closed by the Wisconsin Department of Natural Resources (WDNR). Detailed
records of users, waste types and quantities were not kept during the operation years.
It is known that U.S. Rubber (now Uniroyal Plastics Company, Inc.) utilized the site to
dispose of liquid and solid waste between the years of 1953 and 1962. EPA and
WDNR investigations have revealed the presence of wastes containing solvents and
vinyl plastic scraps, specifically, tetrahydrofuran (THF), toluene, ethyl benzene,
tetrachloroethylene (PCE), trichloroethylene (TCE), 1,2-dichloroethylene (1,2-DCE),
1,1-dichloroethane (1,1-DCA), and xylene.
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1.2 Site History

An Administrative Order on Consent (AOC) was negotiated between the EPA, the
Wisconsin Department of Natural Resources (WDNR) and the Respondents on May 2,
1988. The Respondents to the AOC are the City of Stoughton and Uniroyal Plastics
Company, Inc.. Environmental Resources Management (ERM) was contracted by the
Respondents to conduct a Remedial Investigation/Feasibility Study (RI/FS) and submit
all deliverables as outlined in the AOC. However, during the RI the Respondents
dismissed ERM as their consultant and contracted with ENSR Consulting and

Engineering to complete the activities covered by the AOC.

During the RI, piezometers and additional monitoring wells were installed, and a soil
gas survey and ambient air monitoring were conducted. Methane gas and geophysical
surveys were also conducted. Round one of groundwater monitoring was conducted in
May 1989. In August 1989, Round two of groundwater monitoring and surface water
and sediment sampling were conducted. Round three of groundwater sampling was
completed in October 1989 and Round four was conducted in January 1990. The Final
RI Report was submitted by the Respondents in June 1991 and the Record of Decision
(ROD) was signed in the fourth quarter of FY91.

According to the Final Remedial Investigation Report (ENSR, 1991), contaminants
found in the groundwater which exceeded the Wisconsin Preventative Action Limits
(PALs) included THF, barium, selenium, and chromium. Dichlorodifluoromethane

was the compound detected in soils at the highest concentrations at the site.

Prior to issuance of the ROD, EPA in consultation with the WDNR, issued a request

for additional field work to the Respondents. Since the Respondents refused to



complete this work, the additional field work was tasked to Jacobs, under subcontract

to M&E.

2.0 Project Scope

The objective of the field work was to further delineate the vertical and horizontal
extent of groundwater contamination northwest, west and southwest of the site.
Exploration Technology Inc. of Madison, Wisconsin was subcontracted for drilling
activities during this phase of the supplemental investigation. Drilling and monitoring
well installation activities included: one bedrock monitoring well (MW-3B) completed
at the pre-existing MW-3 cluster, four exploratory borings (EB-1, EB-2, EB-3 and EB-
4) completed to bedrock along the western boundary of the landfill, three of which
were converted into bedrock monitoring wells MW-7B (EB-1), MW-8B (EB-3), and
MW-9B (EB-4). In addition, well clusters were created at the MW-7 and MW-9
bedrock well locations with the installation of one shallow and one intermediate well at

each location (Figure 2).

Due to the high amount of precipitation in the Stoughton area during the months of
May and June of 1993, site ground surface conditions at the outset of drilling activities
were very wet and muddy. In order to mobilize the drill rig and support equipment to
the proposed drill locations it was necessary to construct access roads across the
southern end and western boundary of the landfill. Roads were constructed of heavy
geotextile fabric (twelve feet wide) overlain by coarse crushed limestone to an

approximate depth of twelve to éighteen inches (Figure 2).
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3.0 Field Procedures
3.1 Drilling Methodology

Bedrock wells and exploratory borings into the bedrock layer were completed using the
dual wall reverse circulation drilling method. The specific rig used at the site for these
borings was a Gus Pech GP-1000R dual wall reverse circulation rig. The drilling
method utilized air to bring soil cuttings to the surface. However, the drilling method
also generated large volumes of groundwater when highly permeable saturated zones
were encountered. Air for the reverse circulation drilling was generated by a large
truck-mounted compressor at approximately 1,000 cubic feet per second and filtered

through two filters prior to entering the airline to the drill rod.

Reverse circulation drilling did not allow for split-spoon soil sampling. However,
cuttings generated at the bit were brought to the surface by the circulating air with
almost no lag-time. The cuttings were monitored continuously and were sampled and
characterized by the field geologist as they came out of the cyclone. See Attachment A

for all boring logs and well completion diagrams.

3.2 Groundwater Sampling Procedures

When it appeared that a sufficient permeable zone was encountered during the drilling
process the field geologist collected a groundwater sample. Upon reaching the required
groundwater sampling depth, drilling was stopped but the air was allowed to keep
circulating in order to clear the drill casing of soil cuttings and water. The air was then
turned off and the drill rod was allowed to fill with water from the bottom of the rod
(sampling depth). The outer casing and inner rods were then unscrewed from the main
drill head in order to collect a sample from within the inner drill rod. A
decontaminated Teflon bailer with top and bottom check valves and new polypropylene

rope was then lowered to the bottom of the drill rod. The bailer was retrieved and four
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40 ml volatile organic analysis (VOA) vials were filled with minimal aeration using a
bottom-emptying device. Upon collection, sample containers were labeled and placed
in an iced cooler at 49C. Appropriate chain of custody procedures were completed and
groundwater samples were hand delivered to the courier for overnight shipment to

Aquatec Inc. in Colchester, Vermont for 24-hour turn around analysis.

24-hour turn around analysis was required in order to expedite the decision making
process for the conversion of exploratory borings into monitoring wells. Groundwater
samples collected were analyzed for dichlorodifluoromethane (DCDF),
trichlorofluoromethane (TCF), and tetrahydrofuran (THF) which were targeted as the
possible problem contaminants at the site. Close contact was maintained between
Jacobs field personnel, the laboratory (Aquatec), and the Jacobs project manager dqring

the drilling and sampling effort. See Attachment B for groundwater analytical data.

3.3 Well Installation Procedures

Shallow and intermediate monitoring wells were constructed with stainless steel (.010-
inch) slotted screens. Well screens were ten feet in length with exception of monitoring
well MW-7S which was constructed with a five foot screen due to the shallowness of
the well. The bedrock well screens were constructed with schedule 40, flush-threaded
304 stainless steel pre-packed screens. Well risers for all monitoring wells installed

consisted of two-inch (ID) schedule 40, flush-threaded stainless steel.

Well construction materials (filter pack sand, bentonite slurry, and grout) were
introduced into the annular space between the stainless steel and side walls via a tremie

pipe to insure that a uniform and complete filling of the annular space was achieved.



As stated in the Scope of Work for hydrogeological drilling and monitoring well
installation at the Stoughton Landfill, clays exceeding five feet in thickness encountered
during drilling were to be outer cased and grouted five feet into the confining layer so
as not to provide a pathway for the migration of any contaminants to lower aquifers.
Ten inch diameter outer casing was installed approximately five feet into the
encountered clay layer, pressure grouted into place and allowed to set for 24-hours
prior to resuming drilling at the above mentioned boring locations. See well

completion diagrams in Attachment A for outer casing details.

Wells were completed with concrete pads which were 4' x 4' x .5' except at the MW-7
and MW-9 well clusters where pad size was adjusted according to proximity of wells to
one another. Concrete pads at the MW-7 cluster were all modified to 3' x 3' x .5'.
Concrete pads at the MW-9 cluster are as follows: 4' x 4' x .5' at MW-9I, 2.5' x
2.5'x .5'at MW-9B, and 3' x 3' x .5' at MW-9S.

Protective steel bollard posts were place around each monitoring well or monitoring
well cluster during the well -completion process. Eight foot length, three inch diameter
hollow 1(4 inch steel posts were placed four feet bls, filled and set with concrete.
Three protective bollard posts were placed at the MW-3B and MW-8B well locations.
A total of six protective bollard posts were placed at each of the MW-7 and MW-9 well
clusters. All steel protective casings covering the actual monitoring well risers were

secured with a keyed alike lock upon construction completion.

All monitoring wells constructed during this field work phase were developed in order
to restore the natural hydraulic conductivity of the formation and to remove all foreign
sediments from well and filter pack material. Wells were allowed to sit a minimum of

24 hours after completion prior to the development phase.



Wells were developed using a Brainard Killman (BK) pump hooked up to a piston
operated pumping device. All wells were alternatély surged and purged for a minimum
of 30 minutes. Development was considered complete if after 30 minutes water
produced from the development process was clear and sediment free. If after 30
minutes of the development process and the water produced was still not clear or free
of sediments, then development would continue until development criteria were met.
Generally, all of the wells were developed within 30 and 60 minutes. Well MW-7S
was developed using a 1000 ml decontaminated teflon bailer. This method was used at
this location due to its shallow depth and slow recharge rate. The bailer was used at
the MW-7S location to alternately surge and purge the well until development was

completed.

3.4 Decontamination Procedures

A temporary decontamination pad was built in the southeast corner of the site for use in
the decontamination of the drill rigs and all well construction materials (Figure 2). The
decon pad consisted of a bermed area approximately 30'x40' which was covered by
1/4" sheets of plywood and then was overlain by several thick sheets of visqueen. The
decon area was constructed to gently slope in one direction in order to pump
accumulated decon water into the Baker tank. The drill rig, drilling equipment and
well materials were deconned using a high pressure steam cleaner. Decontamination of
drilling equipment occurred between each individual drilling location or as required.
Water utilized for the decontamination process was obtained from the City of Stoughton

water system via a metered water spigot located in the southeast corner of the site.



3.5 Investigative Derived Wastes

During reverse circulation drilling, soils and groundwater were discharged into a 300-
gallon settling basin via a cyclone. Soil cuttings were monitored continuously using an
HNu photoionization detector (PID) as they were discharged from the cyclone into the
settling basin. No PID readings above background were detected during the drilling
process. Soil cuttings were containerized in 55 gallon drums which were then labeled,

dated, and staged in the southeast corner of the site (Figure 2).

Water was pumped from the basin into a 6,000 gallon tanker truck and then transported
to a 20,000 gallon Baker tank staged on the southeast corner of the site.
Decontamination water was also pumped to tﬁe Baker tank. The collected groundwater
and decon water was sampled and analyzed for volatiles and metals as required by the
City of Stoughton for discharge to the Stoughton POTW. The Stoughton POTW

acceptance criteria are given in Attachment C.

Prior to acquiring the 20,000 gallon Baker tank, the 6,000 gallon tanker truck was used
for the storage of purge as well as decontamination water. During the drilling process
at the MW-3Ba location, the truck was filled rapidly with groundwater when the
bedrock aquifer was encountered. Samples of the collected water were obtained by
directly filling sample containers from a valve located on the underside of the tank.
Samples were labeled sample number 1819-001 and were hand delivered to RMT
Laboratories in Madison for 24-hour analysis. Analytical data for the collected water
indicated concentrations within the Stoughton POTW acceptance criteria (Attachment
D). Upon transmittal of the data to the City of Stoughton and their approval, the water

was subsequently discharged to a sewer manhole located on Amundson Parkway.



Water stored in the Baker tank was sampled using a decontaminated teflon bailer
lowered through a porthole in the top of the tank. The samples were labelled sample
number BT1 and were delivered to a courier for overnight delivery to IEA laboratory
in Schaumburg, Illinois.  Analytical data for the Baker tank water indicated
concentrations within Stoughton POTW acceptance criteria and, upon transmittal of the
data to the City of Stoughton and their approval, the water was transported to the
POTW and discharged. A total of approximately 17,000 gallons of water was
transported to the City of Stoughton POTW at the completion of field activities. See

Attachment D for complete wastewater analytical data.

4.0 Exploratory Borings and Monitoring Well Installations

The following section discusses each exploratory boring and monitoring well location
in detail. A brief description will be given 6f the geology and hydrogeology
encountered at each location, the depths and geology at which groundwater samples
were collected, analytical results of groundwater samples, grain size sample locations
and analytical, and well construction details. See Attachment A for complete boring

logs and well construction diagrams.

Monitoring Well MW3-Ba (abandoned)

Monitoring well MW-3Ba was installed into bedrock at existing monitoring well cluster
MW-3. The well was constructed near the MW-3D and MW-3S locations (where past
contaminants have been found in groundwater samples) in order to monitor the
groundwater from the deeper bedrock unit. Drilling began at this location on June 24,
1993 and a well was constructed at the location on July 7, 1993. Dual wall reverse
circulation was the drilling method utilized at the MW-3Ba location. The total depth of
the MW-3Ba borehole was 103 feet. The MW-3Ba well was screened in the bedrock
unit from 92.5 to 102.5 feet bls.



Geology encountered at the MW-3Ba location consisted of deposits of fine sands and
gravels above 73 feet. A small unit of medium plasticity silty clay approximately four
feet in thickness was encountered near 73 feet bls. Bedrock was encountered at the
MW-3Ba location at approximately 82 feet bls. A small unit of gravely sand with clay,
turning into sandy gravels was encountered just above the bedrock unit. Limestone
fragments were present in the lower portion of this unit characterizing the weathered
bedrock zone. The large clay unit encountered at borings EB-1, EB-2, and EB-3 was

not encountered at this drilling location.

Groundwater samples were collected at depths of 13 feet (SL-MW3B-13), 41 feet (SL-
MW3B-41), 72 feet (SL-MW3B-72), and 103 feet (SL-MW3B-103). The 13 foot
groundwater sample (SL-MW3B-13) was collected from a sandy gravel unit
characterized by fine sands and gravels from 1.0 to 2.0 cm. The volume of water
encountered in this shallow zone was minimal due to the amount of time taken for the
drill rods to fill with enough water to collect the sample. The 41 foot groundwater
sample (SL-MW3B-41) was collected just below a gravel unit with medium to fine
sands in a fine sand unit with trace gravels. Water encountered in this unit was
produced in much greater volume (drill rods filled immediately upon shutdown of rig),
was fairly clear, and was considerably cooler than the 13 foot sample. The 72 foot
groundwater sample (SL-MW3B-72) was collected from the bottom of a fine sand unit
located just above the silty clay layer of medium plasticity found at 73 feet bls.
Groundwater encountered at this depth was similar to the groundwater encountered
from the 42 foot interval. The 103 foot groundwater sample (SL-MW3B-103) was
collected from the bedrock unit at the bottom depth of the MW-3Ba borehole. A large
volume of water was produced at this depth (approximately 30 to 40 gpm) and was

very clear and cold. Samples were analyzed for DCDF, TCF, and THF. All samples
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from the MW-3Ba location were below detection limits. See Table 1 for groundwater
sampling results.  Attachment B contains laboratory data sheets of groundwater

analytical data.

At 82 feet drilling conditions were characterized by drastically decreased rates, tan
limestone chips in the drill cuttings and production of significant amounts of very cold
and clear groundwater. This zone was interpreted as the top of the limestone bedrock.
Drilling into bedrock with both the outer casing and the inner drill rods proved to be
very slow so the inner drill rods were advanced without the outer casing thereby

increasing the drilling rate.

Monitoring well MW-3Ba was installed into bedrock at a total depth of 102.5 feet.
However, upon return to the well for development purposes, approximately a month
and a half later, a Brainard Killman (BK) pump was found in the well. Several
attempts were made to remove the pump but they were unsuccessful. A decision was
made by Jacobs to abandon the well by overdrilling the well to depth, removing all
well materials, and grouting with portland/bentonite grout using a tremie pipe. A new
well MW-3B was located approximately seven feet southwest of the abandoned location

and was redrilled and installed at the expense to Exploration Technology Inc..

Monitoring Well MW-3B

Monitoring well MW-3B was installed into bedrock at existing monitoring well cluster
MW-3 to take the place of MW-3Ba which was abandoned due to well riser damage.
Drilling began at this location on August 17, 1993 and a well was constructed at the
location on August 20, 1993. Dual wall reverse circulation was the drilling method
utilized at the MW-3B location. The total depth of the MW-3B borehole was 92.8 feet.

It was decided to complete this monitoring well approximately ten feet into bedrock in

11



order to intersect the weathered bedrock unit with the upper filter pack material. This
decision was made due to the high permeability of the weathered bedrock in this zone.
Due to its proximity to MW-3Ba, soil samples were not logged and groundwater

samples were not collected during drilling of MW-3B.

Exploratory Boring EB-1/Monitoring Well MW-7B

Monitoring well MW-7B, converted from exploratory boring EB-1, was installed into
bedrock at the MW-7 three well cluster. Monitoring well MW-7B was constructed at
this location in order to monitor the bedrock aquifer along the western boundary of the
landfill. Contaminants previously detected at the MW-3 well cluster were expected to
migrate in the direction of the MW-7 cluster prior to leaving the site along the western
boundary. Drilling began at this location on July 8, 1993 and a well was constructed at
the location on July 13, 1993. Dual wall reverse circulation was the drilling method
utilized at the MW-7B location. The total depth of the MW-7B (EB-1) borehole was
81.8 feet. The MW-7B well was screened in the bedrock unit from 81.3 to 71.3 feet
bls.

Geology encountered at the MW-7B location consisted of units of fine sands, silty clay,
and gravels above 13 feet. A 22 foot thick unit of brown to gray clay of high plasticity
was encountered from 13 to 35 feet bls. A 10" carbon steel surface casing was
pressure grouted from ground surface into the clay to a depth of 20 feet bls. The
surface casing was placed into the clay unit in order to insure that any contaminants
present in the upper water zones could not enter water units beneath the clay. The
casing was allowed to sit for 24-hours before resuming drilling at the location in order
to allow the grout to set. Units of fine sands and gravels continued below the clay
layer to the top of the bedrock unit. Bedrock was encountered at 72 feet bls at this

location.



Groundwater samples were collected at depths of 12 feet (SL-EB1-12), 55 feet (SL-
EB1-55), and 72 feet (SL-EB1-72). An attempt was made to collect a sample at 42
feet , however, no sample could be recovered due to lack of groundwater present. The
12 foot groundwater sample (SL-EB1-12) was collected from a fine sand unit just
above a thin gray silt layer approximately one foot in thickness. The volume of water
encountered in this shallow zone was minimal due to slow recharge of water in the drill
rods. An attempt was made to collect a groundwater sample from a gravely sand
approximately 42 feet bls. Upon letting the drill rig sit for approximately one hour,
however, no groundwater sample was obtained. Groundwater was encountered at
approximately 55 feet bls in a unit of fine sand with trace gravels and a sample was
collected (SL-EB1-55). Water encountered in this unit was present in much greater
volume (drill rods filled immediately upon shutdown of rig), was fairly clear, and was
considerably cooler than the 12 foot sample. The 72 foot groundwater sample (SL-
EB1-72) was also collected from the weathered bedrock unit. This unit was
characterized with gravels, limestone fragments and poorly graded sands. Water
encountered at this depth was significant in volume (approximately 30 to 40 gpm) and
was very clear and cold. Samples were analyzed for DCDF, TCF, and THF. All

samples from the EB-1 location were below detection limits.

No problems were encountered during the drilling or well construction process at this
location. However, upon completion of well MW-7B it was noticed that flowing
artesian conditions were present at the well head when the stainless steel \;vell cap was
removed from the riser. Water immediately began flowing from the well at a rate of
approximately 10 to 15 gallons per minute (gpm) when the cap was removed. The
stainless steel well cap was replaced with a locking pressure sealing cap to eliminate

any continued leakage.



Monitoring Well MW-71
Monitoring well MW-71 was installed as an intermediate depth well at the MW-7 well

cluster. Monitoring well MW-71 was constructed at this location in order to monitor
the intermediate aquifer along the western boundary of the landfill. Drilling and well
construction occurred at this location on August 3, 1993. Hollow stem augers utilizing
eight-inch outer diameter augers was the drilling method utilized at the MW-71
location. The total depth of the MW-7I borehole was 57 feet bls. The MW-7I well
was screened in a unit of gravely sand to fine sand with trace gravels from 56.5 to 46.5
feet bls. The screened interval was chosen in order to intersect groundwater
encountered during the EB-1 boring. A 10" carbon steel surface casing was pressure-

grouted five feet into the clay unit.

A split spoon sample was collected from 56 feet bls (MW7-1-56) the bottom of
screened interval MW-7I and was submitted to the laboratory IEA, Inc. for grain size
analysis. The sample submitted for analysis consisted of fine grained sand with trace

gravels. The lab copy of analytical data for grain size is located in Attachment E.

Monitoring Well MW-7S

Monitoring well MW-7S was installed as a shallow depth well at the MW-7 well
cluster. Monitoring well MW-7S was constructed at this location in order to monitor
the shallow aquifer along the western boundary of the landfill. Drilling and well
construction occurred at this location on August 4, 1993. Hollow stem augers utilizing
eight-inch outer diameter augers was the drilling method utilized at the MW-7S
location. Due to the shallow depth of well MW-7S, well construction was modified by
using a shorter length of screen (five foot instead of ten), and limiting filter pack above

the screen to accommodate the well depth. Bentonite chips were used to seal the
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borehole annulus above the filter pack and were used as a surface seal to two feet bls -
instead of portland/bentonite grout. The total depth of the MW-7S borehole was 12.5
feet bls. The MW-7S well was screened in shallow units of gravely sand to fine sand
from seven to twelve feet bls. The screened interval at MW-7S was chosen in order to

intersect the groundwater encountered during the EB-1 boring.

A split spoon sample was collected from the depth of ten feet bls (MW7-S-10), near the
mid-point of the screened interval in MW-7S and was submitted to the laboratory IEA,
Inc. for grain size analysis. The sample submitted for grain size analysis consisted of

sandy gravels to 2.0 cm in size.

Exploratory Boring EB-2

Exploratory boring EB-2 was drilled to bedrock but was not converted to a monitoring
well.  Analytical data on groundwater samples collected at the EB-2 location were non-
detect and the decision was made not to construct a well based on the low possibility
(due to location) of contaminants migrating from the site at this location. Drilling
began at this location on July 14, 1993 and was abandoned by back-filling with
portland/bentonite grout using a tremie pipe on July 22, 1993. Dual wall reverse
circulation was the drilling method utilized at the EB-2 location. The total depth of the

EB-2 borehole was 79 feet bls.

Geology encountered at the EB-2 location consisted of fine sands, silts and gravels to a
depth of approximately 20 feet bls. A unit of olive gray clay of high plasticity
approximately 15 feet in thickness was encountered at 20 feet bls and continued to a
depth of approximately 35 feet bls. A 10" carbon steel surface casing was pressure-
grouted six feet into the clay to serve as a contaminant transport barrier. Sandy gravel

and fine to medium sands continued from 35 feet bls to approximately 45 feet bls
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where geology changed to a saturated, very fine silty sand. The upper weathered
bedrock unit was encountered near 65 feet bls and was characterized by fine sand and
gravels with trace limestone chips in combination with very clear, cold water produced
in significant volume (30 to 40 gpm). Bedrock was encountered at 73 feet bls at this

location.

Groundwater samples were collected at depths bls of 12 feet (SL-EB2-12), 42 feet
(SL-EB2-42), and 79 feet (SL-EB2-79). The 12-foot groundwater sample (SL-EB2-
12) was collected from a fine sand unit just above a two foot clayey gray sand layer.
The volume of water encountered in this shallow zone was minimal due to the amount
of time taken for the drill rods to fill with enough water to collect the sample. The 42
foot sample (SL-EB2-42) was collected in a unit of fine sand. Water encountered in
this unit was present in much greater volume (drill rods filled immediately upon
shutdown of rig), was fairly clear, and was considerably cooler than the 12 foot
sample. The 79 foot groundwater sample (SL-EB2-79) was collected from the bottom
of the borehole in the bedrock unit. This unit was characterized by limestone
fragments . Water encountered at this depth was of significant volume (approximately
30 to 40 gpm) and was very clear and cold. Samples were analyzed for DCDF, TCF,

and THF. All samples from the EB-2 location were below detection limits.

Exploratory Boring EB-3/Monitoring Well MW-8B

Monitoring well MW-8B, converted from exploratory boring EB-3, was installed into
bedrock as a single well location-. Drilling began at this Iocétion on July 20, 1993 and
a well was constructed at the location on July 27, 1993. Dual wall reverse circulation
was the drilling method utilized at the MW-8B location. The total depth of the MW-8B
(EB-3) borehole was 81.7 feet. MW-8B was screened into bedrock from 71 to 81 feet
bls.
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Geology encountered at the MW-8B location consisted of deposits of fine sands and
clayey sands to approximately seven feet bls. A unit of light brown clay of high
plasticity approximately eleven feet in thickness was encountered at seven feet and
continued to approximately 18 feet bls. A 10" carbon steel surface casing was pressure
grouted six feet into the clay to serve as a contaminant transport barrier. Alternating
layers of sands, gravels, and silty sands each no greater than five feet in thickness
continued to the top of the weathered bedrock unit at approximately 68 feet bls.
Bedrock characterized by limestone chips and significant volume of cold clear water

was encountered at 75 feet bls.

Groundwater samples were collected at depths of 21 feet (SL-EB3-21), 41 feet (SL-
EB3-41), and 71 feet (SL-EB3-71).  The 21 foot groundwater sample (SL-EB3-21)
was collected from just below the plastic clay unit in a unit of fine clayey sand. The
volume of water encountered in this shallow zone was minimal due to the amount of
time taken for the drill rods to fill with enough water to collect the sample. The 41
foot sample (SL-EB3-41) was collected in a unit of well graded gravels to 3.0 cm in
size. Water encountered in this unit was present in much greater volume (drill rods
filled immediately upon shutdown of rig), was fairly clear, and was considerably cooler
than the 21 foot sample. The 71 foot groundwater sample (SL-EB3-71) was collected
from the weathered bedrock unit characterized by well graded gravels, fine sand, and
limestone chips. Water encountered at the 71 foot interval was of significant volume
(30 to 40 gpm) and was very clear and cold. All samples from the EB-3 location were

below detection limits.

17



Exploratory Boring EB-4/Monitoring Well MW-9B

Monitoring well MW-9B, converted from exploratory boring EB-4, was installed into
bedrock at the MW-9 three well cluster. A well was installed at this location due to the
detection of contaminants in the deep groundwater sample (SL-EB4-71) collected at the
71 foot interval. Drilling began at this location on July 21, 1993 and a well was
constructed at the location on July 29, 1993. Dual wall reverse circulation was the
drilling method utilized at the MW-9B location. The total depth of the MW-9B (EB-4)
borehole was 81 feet. Well MW-9B was screened into bedrock from 70.5 feet to 80.5

feet bls.

Geology encountered at the MW-9B location consisted of deposits of clays, fine sands,
and gravels in varying depth intervals and thicknesses to bedrock. The unit of clay
such as the one encountered at the EB-1, EB-2 and EB-3 locations was encountered at
this location from 5.5 to 6.5 feet bls. Bedrock was encountered at 70 feet bls at this

location.

Groundwater samples were collected at depths of 26 feet (SL-EB4-26), 42 feet (SL-
EB4-42), and 71 feet (SL-EB4-71). An attempt was made tb collect a groundwater
sample at the 12 foot interval (sand, medium grained-poorly graded), but could not be
collected due to insufficient sample volume. Sample SL-EB4-26, collected from a unit
of poorly graded fine sand, detected DCDF at 240 ug/L, TCF at 1.1 ug/L, and THF at
31 ug/L. Sample SL-EB4-42, collected from a unit of well graded sandy gravels,
detected DCDF at 130 ug/L, TCF at 13 ug/L, and THF at 84 ug/L. Sample SL-EB4-
71, collected from the upper portion of the bedrock unit in a significant groundwater
zone detected DCDF and TCF at 1 ug/L and 0.7 ug/L respectively. THF was below

detection limits in the SL-EB4-71 sample.
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Monitoring Well MW-91
Monitoring well MW-9I was installed as an intermediate depth well at the MW-9 well

cluster. A well was installed at this location due to the detection of contaminants in the
intermediate groundwater sample (SL-EB4-42) collected from the 42 foot interval in
EB-4. Drilling and well construction occurred at this location on August 5, 1993.
Hollow stem augers utilizing eight inch outer diameter augers was the drilling method
utilized at the MW-9I location. The total depth of the MW-9I borehole was 44.5 feet
bls. Well MW-9I Qas screened in a unit of well graded sandy gravel from 34 to 44

feet bls.

A split spoon sample was not collected from the screened depth interval at this location
due to the problem with heaving sands when attempting to pull the inner lead drill bit

a.nd rods.

Monitoring Well MW-9S

Monitoring well MW-9S was installed as a shallow depth well at the MW-9 well
cluster. A well was installed at this location due to the detection of contaminants in the
shallow groundwater sample (SL-EB4-26) collected from the 26 foot interval in EB-4.
Drilling and well construction occurred at this location on August 4, 1993. Hollow
stem augers utilizing eight inch outer diameter augers was the drilling method utilized
at the MW-9S location. The total depth of the MW-9S borehole was 28.5 feet bls.
Well MW-9S was screened in units of sandy gravels and poorly graded fine to medium
sand at a depth of 18 to 28 feet bls.

A split spoon sample (MW9-S-16) was collected from a depth interval of 16 feet bls
(just above the top of the screened interval) and was submitted to the laboratory IEA,

Inc. for grain size analysis. The sample submitted for grain size analysis consisted of
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coarse grained, poorly graded clayey sands. A spoon was not obtainable from the
screened interval at this location due to the problem with heaving sands inside the

augers.

5.0 Geology

During the initial RI at the Stoughton Landfill the bedrock units beneath the site were
not penetrated by any of the borings or wells completed. The Final Remedial
Investigation Report (Revision #4: Dated June 14, 1991, prepared by ENSR Consulting
and Engineering), stated that during drilling the lowermost unit at the site (between 60
feet and 80 feet) could not be sampled with the drilling equipment used (hollow stem
auger) and was characterized by a drastically decreased drilling rate and the inability to
penetrate and bring a sample to the surface. The unit was interpreted by ENSR to be
"a boulder-rich till or a boulder lag deposit on a till." The limestone bedrock was

interpreted at a depth of approximately 200 feet below land surface (bls).

It was discovered by Jacobs during this last drilling effort that what was thought by
ENSR to be a boulder unit encountered between 60 feet and 80 feet was in fact the
limestone bedrock unit. The bedrock unit was encountered between 70 feet and 85 feet
by Jacobs and was similarly characterized by a drastically decreased drilling rate.
Cuttings characterized by the field geologist during this depth interval were tan/light
brown limestone chips (not characteristic of a glacial boulder till), and sufficiently
higher volume of cold and clear groundwater were encountered at a rate of
approximately 30 to 40 gallons per minute indicating that the bedrock unit had been
encountered. See Figures 3 and 4 for monitoring well cross sections. Encountering the

bedrock unit at this depth (70 to 85 feet) proved to be a significant factor in clarifying
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the geology in the vicinity of the site. As a result, bedrock wells planned for

installation at the site were constructed at much more shallow depths than planned.

A low permeability clay léyer wa§ encountered during drilling operations at exploratory
borings EB-1, EB-2, EB-3, and EB-4. The clay encountered at these locations was
light brown to olive gray in color and was of high plasticity. The wedge-shaped clay
unit was thickest at EB-1 (approximately 22 feet), significantly thinning to the north at
EB-4 where it was interbedded with sands and gravels, pinching out completely to the

east (See A-A' and B-B' cross sections in Figures 3 and 4).

6.0 Additional Work Planned

Field work completed during this phase will be followed up by two rounds of
groundwater sampling scheduled for October 1993 and January of 1994. These
scheduled rounds of groundwater sampling will encompass all new wells installed
during this phase as well as the twelve monitoring wells at well clusters MW-1 through
MW-6 previously installed at the site. City of Stoughton municipal wells #3 and #6

will also be sampled during the scheduled sampling events.

Samples for the monitoring wells and municipal wells will be analyzed for low
concentration inorganics, low concentration volatile and semi-volatile organics, and
DCDEF/TCF/THF to evaluate contaminants migrating offsite at concentrations above

Wisconsin PALs.

21



FIGURES



' <
------—---

7
I & N
f: N e () Not & Scale
I % ) <
) Y
T
S|T O,
GH /] Stoughton
£ — City Landfill
== | —&-

v.-:
\\’ Y ) —®-
Wisconsin
Eau .Clalre Wgusau
Green Bay Site Location Map

Stoughton City Landfill

Madison .vaaukee Stoughton, Wisconsin
Stoughton

Figure 1 - Site Location Map  Stoughton City Landfill, Stoughton, Wi OrawnBy: KL

Checked By: LE

El Jacobs Engineering Group Inc. Environmental Systems Division

Date: 12/15/83




Dane County

Vennevoll, Inc.

Skaalen Sunset
Home, Inc.

LEGEND

—--— Property Line
w5588 Gravel Road
—e=—. .- Drainage Ditch
A ==z A' Cross Section Transect

it Wetlands
{not shown west of site)
@ Monitoring Wells
O Exploratory Boring
O Trees 0 100 200
Landfill ———

Amundson Parkway

Approximate Scale in Feet

Figure 2 - Site Layout Diagram stoughton City Landfill, Stoughton, Wi | DrwnBy: KL
Checked By: LE

Jacobs Engineering Group Inc. Environmental Systems Division Date: 12/15/83




ELEVATION

- FEET MSLD
@ &
wn (]
.'lnnlnujuuhxnln'“ll““l.“‘IJ‘.J.“
" N

855 “

850 EB-2 MW-8 (

MW-7 (EB-1)
845

O N
o

O 69. 69 69762 e,
0.0.9.0.00.0.0;

6°].6% "6

o OO oo o
N Wow A
a O o; O

s,
p0.0.0.00.00.Y
o] AP AP APLoR | Lo te)

e Y . =

@
S

EB-3)

.

QR

MW-9 (EB-4)

55
S0

T

—845

7

1

840

0000

v

&

©
o
(@)

e

N
1A R RRERA!

S

29 .6°.

40750 50
0000900.

50. 750

(o]

-0

P

©.0:0.0:00:00.00:0.0:00.00.:00.00.00.00

60,7600

4t 6850.00.00.00.0

Oo'

OO' L

(~]

o .~.o.-.0.-.0.~.o"~. "'O - .0 .,0.-.0'-. - - -
0090490000900 00900000090000900.900900900.00.90.
6969 o 169691601691 609. 691 69.140. 4 0 169 .69 L6
00.009039009009090090090000900.00.9090
769, 6969 P 6969169 . 69. 1 69..69. 6091605696969 2. .69 69 . 6¢
675.0.0:00.0.0:0.0:00:0,0:00:00:00.00:0.0:00.00.00.00.00.00.00.00;

696 P 6

- Lo

0.00.00.00.00.

0.0.0.0:0.0:0.0:

o -0 -0
OO' o -0

o -0
[- Oo' -0

o

0~ 0707 -0

Or\

OOOOO

&

30

Tl

825

T

£ 3\
0. 0% o0
1

LI

0E 8IS

LI

00
. O -
0. 0% 0% o
T

810

1AMNBBBDMINNE AT

aa0n0no0n0d

aWNF- W

. T Q0000000 0C00(¢.
oF ~of~-o9~369-"69- 6_-'0'0-" O :
0. ..O-Q.O-O‘.O-O_.OC 0.

o
. .o .o '.o.'-o.".
.0.00.00.00.0¢.0
50] 6015050750 ];0 ;050 ;050 b

O O o'O

o.
.0

—AeeaAA0A 00000000

OV OV
2. 02 0.
00
QD

]

o
wn

00

Il&ll!l UL

F785

780

.

775

—
T

by 4 =3 °

1
1
|

llllllllllll 1

~N 0~
<D O
QO o

) N I | I - 1
1 1 1 1 ’ L1 1 | S A I I N | 1 1 1 1 | I | 770
..f.,L‘IJT lll -I]ITI | LTj ]" L | I A | S ‘_l.'. ‘-]‘-‘-I-JIJI* J-ll- T—J
~d, I I I - - eohomoados - o ow > o' - b an o an de o N o
l ] - - --:I.“l‘ -L-L =e :
—760
1'1""' ""' LRSI LA LEILEL LRI TV i

o

S0 1000 150 200 250 300 350

TT T r[vryT

400 450

Ill

i1 T1TV11 LB BRI LI

500. 550 600 650

. A-A" TRANSECT - FEET
Figure 3: Monitoring Well Cross Section

LR}

700

LR BRI LELALIRI L)

750 800

LR LI

850

w
()]

820

R79s
- E790

Legend

1101 sy ome I

.........

Grovels nd Sonls

JACOBS ENGINEERING GROUP, INC.
CHICAGO ENVIRONMENTAL

Stoughton City Landtill

Stoughton, Wi

A e —



- FEET MSLD

ELEVATION

860 MW-3Ba 60
oF 855
855 oY 0.©90.900. Oo Oo Oo OOE
850 MW-7 (EB-1) 691696960160 59 1 50, 5O 05'850
: 00000000000 00 OOOOOOOOOOOO:
845— .,”.”_..*:ﬁ:”,_ 50 0. . 501 6O oo oo oO oO oo oo oo o° o 5050 5 0. 50, ;£845
E.'...":_".:.',..;':..‘_:’.;':.'.:'.;:-.'.:'.;':_ A A 0 O 0 o O 0 0.9.0. OO 0.90. ©.0.00.00]° O O =
8403 /4 ik O 20, 40,530, 4O. Oo Oo OOO..‘?O..O L2, 30- 692607605069 ooo- 20‘ 30 f SO 3 3?840
Fopo0 O-_O,,o,\(mnn OoOo 00.00.00.00.00.00.00- Oo 0. 00.00F
835,22 % 05050150, 50,5050 50, 0. 5. 50, 40 G OO
830_/ OOOOO OOOOOO OOOOOO 00 OO 00. 00:830
] o~ .0V -0 oO, 07 -0 oo o1 O- oo~ oE
825‘3 9O OOOO OOOO OOOO OOOOOOOOOO 00 Oq:_egs
E ©0:00:00: o‘b b% o%o'o‘> bo ooooo 05c booboob :
= 0.0. 0. O 0. 820
520 AT 00.00,00,00.00,00,90,00,20,90,00,00,05100.00 0
815 ooooo000000000000000000000000 o EBIS
3 626969 69169169169 169 169169 60.169.140 g2 1
8103 ',_00000000000ocooooOOOQOnﬂf‘". ,-.-~~------~-" —810
05 P22 RNt - pe0s
8003 -l SRR .. £800
7954 - - ET95
3 . AO,OV O:D..O.a O?Oovoovooovoo O 5 E785
39090909090.90.00.00.00.00:00.00.00.00.00: % ' At
18530, O_-_'Q;ooo-(?o-Qo,-Qo-go,;ooo,-,60,;0-0.160.:60.;60 0. 30 oo 0. yomg //////// f 2
7803 40.00:0.0.0.0.0.0.0. 100:0.0:9.0:9.0.0.0:00.0.0:0.0.0.0.0.0.0,0.0.0.0.0.0.0.0 0} 0.0-00-0 07 80
do i 0. O ODO AOAOAOAOAOQOOOQOO oooooo OO OO o<> oO OO O‘E
775.: . 1 i J{ 1 | | L1 i I I 1 1T T I TIrrrr=——Tr—1r ) PR MBI G T SR SRR SR ¢ 775
3 L L T T T T T T T T T 1T T T T T T T TT T T T T1 [T T TF
] 1 I T T T T T T T T T LT T T I T 1T 1T T T T T T LTI T T 1
770 T T T T T T T 1T 1T T T T T T T T T T TIT T T T T T T T T 1T I1E770
- - : R R N ) S S S S S [P765
N oquey gugs sympn e QA (R | o
765 "’L“""“-lﬂja-l.xilj_[lllllﬁillﬁlllrIJlllLlIIIIJIILTIIIIILIII-lllLLIIIZ
760 SR LI T T T T T T T T T T T T T THCT T T 760
SN L L L LT T T T T T T T THT T TIF
A Ll L LT T T T T IO T T T F
7553 IRt SBLES B MR o S
750-3 750
' 3 T T T T 7 | S B S | IR S S B LA A R Y D AN A B LN I B B ™
0 150 200 250 300 350 400 450

B-B" TRANSECT - FEET
Figure 4: Monitoring Well Cross Section

Legend

1] sty oo ] Laeetere Searec

OG Srovels s Sonts

JACOBS ENGINEERING GROUP, INC.
CHICAGO ENVIRONMENTAL

Stoughton City Landfill

Stoughton, WI

"k -




TABLES



Table 1: Groundwater sampling results

ALL RESULTS IN ug/L

LOCATION SAMPLE # |[{MATRIX ANALYTE
Dichlorodifluoromethane Trichlorofluoromethane Tetrahydrofuran
MW3-B SL-MW3B-13 water ND ND ND
SL-MW3B-41 water ND ND ND
SL-MW3B-72 water ND ND ND
SL-MW3B-103 water ND ND ND
EB-1 SL-EB1-12 water ND ND ND
(MW7-B) SL-EBI1-55 water ND ND ND
SL-EB1-72 water ND ND ND
EB-2 SL-EB2-12 water ND ND ND
(abandoned) |SL-EB2-42 water ND ND ND
SL-EB2-79 water ND ND ND
EB-3 SL-EB3-21 water ND ND ND
(MW8g-B) SL-EB3-41 water ND ND ND
SL-EB3-71 water ND ND ND
EB-4 SL-EB4-26 water 240D 1.1 31
(MW9-B) SL-EB4-42 water 130D 13D 84
SL-EB4-71 water 1.0 0.7 ND
LEGEND: ND = Below detection limits

D = Concentration reported from secondary dilution of sample

DETECTION LIMITS:
Dichlorodifluoromethane = 0.5ug/L
Trichlorofluoromethane = 0.5 ug/L
Tetrahydrofuran = 10ug/L




ATTACHMENT A: Boring Logs and Well
Construction Diagrams
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JACOBS ENGINEERING GROUP, INC
CHICAGO ENVIRONMENTAL

BORING NUMBER __MW-3Ba (abandoned)
DATE ORILLED __6724/93 through 7/7/93

ORILL COMPANY _Exploration Technology Inc. CLIENT _U.S. EPA
ORILL METHOD __0ual Wall Reverse Circulation (6" 0D) PROJECT __Stoughton City Landfill
SURFACE ELEVATION __857.26 Feet MSLD GEOLOGIST __Jeff Bale
- |2 E E g g ?
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Page 2 of 2

BORING NUMBER __MW-38a (abandoned)
DATE ORILLED __6/24/93 through 7/7/93

JACOBS ENGINEERING GROUP, INC
CHICAGO ENVIRONMENTAL

ORILL COMPANY _Exploration Technology Inc. CLIENT _US. EPA
ORILL METHOD __Dval Wall Reverse Circulation (6~ 0D) PROJECT __Stoughton City Landfill
SURFACE ELEVATION 857.26 Feet MSLD GEOLOGIST __veff Bale
. Q 7]
. - — o /4
= |8l 2is|§|a|3
a 21 % g | TF|° DESCRIPTION AND REMARKS WELL DIAGRAM ]
ot ez 282 38 . ]
6|V .
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70 i
L/
75 ,;; i
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Page 2 of 2 JACOBS ENGINEERING GROUP, INC

BORING NUMBER _MW-38
DATE DRILLED __8/17/93 through 8/20/93 CHICAGO ENVIRONMENTAL
DRILL COMPANY _Exploration Technology Inc. CLIENT __U.S. EPA
ORILL METHOD __Dvual Wall Reverse Circulation (6" 0D) PROJECT __Stoughton City Landfil
SURFACE ELEVATION __857.26 Feet NSLD GEOLOGIST __Jeff Bale
. Q1| w
S - —_ o 0
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- Sandy gravel to 3.0cm with sand, medium-fine § 1;1 i
80 > .
- L . . > 4
i Same as above with trace limestone fragments 3 * T Q]
S %
4 5 d R
- - s g _‘% -4
85 N 5 £3 ]
_ i 7 3¢
] Limestone bedrock, tan, producing significant water % |
. ! B
90 - N
4 L X l 4
— L. Boring terminated at 92'9” 4

JOB NUMBER: C05030



JACOBS ENGINEERING GROUP, INC
BORING NUMBER __MN-78 (EB-1) !
DATE DRILLEQ __7/8/93 through 7/13/83 CHICAGO ENVIRONMENTAL
DRILL COMPANY _Exploration Technology Inc. CLIENT __U.S. EPA
DRILL METHOD __Dual Wall Reverse Circulation (6" D) PROJECT __Stoughton City Lanafil
SURFACE ELEVATION __846.79 Feet MSLD GEOLOGIST __Lov Ehrhard and Jeff Bale
. . Qlw
« |w|lg|E|E|S|2
-9 i . ™~ 8 [&] - —
&0 z e ‘:"" -C; - DESCRIPTION AND REMARKS WELL DIAGRAM 4
- a -
o el Ei2lg 5

é

7 [~ Topsoil, dark brown, organic S g [1 T
: - SP . . § \ 1 € :
i . L' Sandg, fine, light brown § § f g
5 // L_‘_:L ~ Silty clay, gray § § o
) A S ol IN NI | §
: Fwl|2UAifeT Sand, medium, fight brown @ § § : :
. q 2: Gravelly sand Va g § § §
‘0— :"Ta GW ndy gravel /— § § \ §_
i EDN < \ Sandy grave S § \ Q
7 @L—EBI- 12 l I ML Gravel to 2cm, angular to subrounded /_ :7; § § o 4
i // CH -§ Sand, fine, light brown //> 9\ § § ]
Sy 7 7] e [\ \Sitt. gray ¢ § § ]
- ~\ Clay, brown-gray, plastic / i § \ 4
9 N N
_ = IN N
] | Same as above N \ \ N J
/ : IN NI 3
20 7 /| ¢ 3 § § §
7 [ t NN ¢ ]
- - NN ¢ ]
- % | Same as above § § § % ]
- / i T NN § |
/ s NN i
27 o NN §
J Zil S NN i
] s - N N
. / | Same as above N § §
] / I N N
30— // CH § § -
) i ' N N
: / : Same as above § §
. Zh N
35 /a GW § § ]
7 . O (] - Sandy gravel to 1.5cm, angular-subrounded § \
: G A\
5 -] | Same as above N N
40 o b N N | -
1 S L § \ ]
. @ | %No sample recovery \ \
0 RECOV \ \
~ - Gravelly sand, brown, dry \ \
4 5 _- :-'{ [ 1 § :\ 1 __-
SM

JOB NUMBER: CO5030



| JACOBS ENGINEERING GROUP, INC

BORING NUMBER __MN-78_(EB-1)
DATE DRILLED __77/8/93 through 7/13/93 CHICAGO ENVIRONMENTAL
DRILL COMPANY _Exploration Technology Inc. CLIENT _U.S. EPA
ORILL METHOD __Dval Wall Reverse Circulation (68" 0D) PROJECT __Stoughton City Landfill
SURFACE ELEVATION __846.78 Feet MSLD GEOLOGIST __Lou Ehrhard and Jelf Bale
. o 0
T w <z:' « E = <
Fele|lslal8jela AGRi 7]
e lEla1 Q| =1F% (5] DESCRIPTION AND REMARKS WELL DIAGRAM J
e~ |12l Zic|lelx|=
w @ a g 8 A

Silty sand, brown

Gravelly sand to 1.0cm, subrounded q

Sand, fine with gravel

55—- &-EB!-SS P I

Same 3s above

2' Sch.40, flush-threaded 304 stl steel

- —a SP Sandy gravel to 2cm, angular-subrounded E
4 - L\ Getting refusal, possible boulder layer [ 4
7 >~ d GW | \_Sand, fine with trace gravel YalR: 7
65 . ' Oq T 5 ]
— — Gravel to 3cm, limestone chips, some sand - upper “ —
- b o " |\ _weathered bedrock unit. /1 2
' -1 O a - &’ B
4 b O ( | Same as above, producing significant water a i
- 0. 4 - g 4
70 A - .
o 3 2
. & O ( - Gravel, limestone with 20% poorly graded sand - % 8 7
1's4-esi472 - S . S v ]
b T : s i Limestone bedrock, tan Va g -: 4
75+ - = 5 g
4 1 L °t A
i 1 | Same as above i
i1
J T L J
I 1

1
—
L

o
T

LS

[
—
T

pe——— 20-30 coarse sand ———»e—, | bentonite seale———— Portland-bentonite grout
1

Same as above X

-
-

. L. Boring terminated at 81'10" 4

JOB NUMBER: C05030



Page 1 of 2

BORING NUMBER __MN-71

JACOBS ENGINEERING GROUP, INC

DATE DRILLED _8/3/93

DRILL COMPANY _Exploration Technology Inc.

CLIENT __US. EPA

CHICAGO ENVIRONMENTAL

DRILL METHOD __8" 00 Hollow Stem Auger PROJECT __Stoughton City Landfill
SURFACE ELEVATION __846.69 Feet MSLD GEOLOGIST __Jeff Bale and Sve Lorenz
. Q| w
. - — o ]
z_|4l2|L|§fg|%
a®is!l a Y e Tl DESCRIPTION AND REMARKS WELL DJAGRAM 1
8- 13| % = Y T
o 4 o e a =1
Clolad|=| &3 l
o .
D
v
. - Topsoil, dark brown, organic 1
- - O o
. - | SP §
T s ” Sand, fine, light brown Ty 3
’ 7 /] ¢t 8
5 / [~ Silty ciay, gray =
4 4 3 4
.. ] SP v
7 ) - Sand, medium, light brown o = 7
_ LT §, 8 |
0 4 3
N ;i) SW Gravelly sand o e
A9 O 5 ]
10 7o GW | \ _Sandy gravel /7 3 o
. - SP \ Gravel to 2cm, angular to subrounded /- § _
ML 0
. /H CH Sand, fine, light brown [ '9§ .
15_: "/ Silt, gray K i
|~ /| CH o
~ -\ Clay, brown gray, plastic g J
i / L g N
i | Same as above 3 3 4
7~ g S
4 s | p J
20— // S T O
CH 2 S
-4 / o -‘L o % -
] / i S S
€ °
_ % | Same as above 8 c i
2
4 L & * 4
] > o
|/ /| CH
_ / | Same as above i
30- 4 -
/ CH
. Z | Same as above i
-~ 7. N
7o GW g
T ?OOq - Sandy gravel to 1.5cm, angular-subrounded o ]
) 7o GW s ]
7 .04 S
i O 4 | Same as above ihj |
40- = + < A
SW

JOB NUMBER: C0S030



JACOBS ENGINEERING GROUP, INC
BORING NukBeR /] CHICAGO ENVIRONMENTAL
DATE ORILLED _8/3/93
ORILL COMPANY _Exploration Technology Inc. CLIENT _US. EPA
DRILL METHOD __8" 00 Hollow Stem Auger PROJECT __Stoughton City Lanaltill
SURFACE ELEVATION __846.69 Feet NSLOD GEOLOGIST __Jeff Bale and Sue Lorenz
. . Slw
-3 |& | & 9] o =
TR EA RS x < | T © DESCRIPTION AND REMARKS WELL DIAGRAM 1
e~ |8l Z|lolel|lx|= ®
“ol|lglael|l&]o T 3 A
o w % & .
- [
-~ (<) b
h ; §
] I 8 R
N | %No sample recovery § B
. . Gravelly sand, brown, dry 3 J
£
. 5 Z ]
45+ s -
= "~ Silty sand, brown S . A . § 1
e & j — [V
G ) S &
p = [ S — v - p
B - Gravelly sand to 1.0cm, subrounded Y :E E% ]
50 = 2 _
= B
- = j amam o -
I o
4 i "' = o
(= S
] S| s| ' Y ]
55— o | Sand, fine with gravel 8 = ]
@ D © =
147-1-p6 - 2y B 1
. . é ..... i
e - Boring termingted at 57° & 4
60~ - 2 -
>
- - V -
o
= |- e -
=)
- - - -
4 s £ J
65 - K -
- - -4
710 — _

JOB NUMBER: C05030
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BORING NUMBER __MN-7S

JACOBS ENGINEERING GROUP, INC

DATE DRILLED __8/4/93

DRILL COMPANY _Exploration Technology Inc.

CLIENT

DRILL METHOD

8" 00D Hollow Stem Auger

U.S. EPA

CHICAGO ENVIRONMENTAL

PROJECT

Stoughton City Landfill

SURFACE ELEVATION __846.80 Feet MSLD

GEOLOGIST ._Jeff Bale

WELL DIAGRAM 7

ol

\/

%

®

/)
'

5

5

'

6° protective surface casing

l

bentonite chips

. 8 0
z_|ulSlE|5]2]%
& ¥ Sl a ‘4’ a T (&) DESCRIPTION AND REMARKS Y
8-zl z1s5|e|al= 3
“aolgla|&)o w K
6| © =
L]
3
« ®
8
7 - Topsoil, dark brown, organic ®
) . ] sP £ ",
. e - Sand, fine, light brown é ::-
-4 . . 2 .‘
I K
54 / ™ Silty clay, gray g ,:‘
. g 4 <& ' ®.
[ sP S
7 o [~ Sand, medium, light brown . ¥
. : N
iy M Gravelly sand
. Sl rave
104% % K1 R
=1 ¥y7-s410 - [
i ._na GW Sandy grave
B 'l ] SP \Gravel to 2cm, angular to subrounded
ML

~\\ Sand, fine, light brown

120-30 coarse san
40-60 fine sand.

A

Silt, gray

B

- Boring terminated at 12.5°

Sch. 40, 304 stl steel pre-pkd screen.
1

JOB NUMBER: C05030
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BORING NUMBER _E8-2
OATE ORILLED __7/14/93 through 7/22/93

ORILL COMPANY _Exploration Technology Inc.
ORILL METHOD __Dvual Wall Reverse Circulation (6" 0D)

SURFACE ELEVATION __Feet MSLD

JACOBS ENGINEERING GROUP, INC
CHICAGO ENVIRONMENTAL

CLIENT _U.S. EPA
PROJECT __Stoughton City Landftill

GEOLOGIST __ve!f Bale and Sue Lorenz

o
wlelElzlS]|2
= 2 % s § ol 3 =
a IS el12|l=g|° DESCRIPTION AND REMARKS WELL DIAGRAM i
a- (&l xlc|ely|=
w|l&d| & S |
.
b [~ Topsoil, dark brown, organic .
- - 1
] i . . . 1
5— T Clay with trace fine sand, gray/olive —
: - Sand, fine P :
. Silt, very fine, gray-brown /] .
]O_ Sand, poorly graded, light brown [ ]
T & . Same as above with trace gravel to 0.5cm / ]
7 SY-EB2t12 7R T
- LA - \\ Silt, very fine, light brown E
15_: - O‘E GW | \\ Sand, fine, dark brown, saturated _:
- O, '-'d - \ Clayey sand, olive gray, moist .
. ’O - .
_ e} a( | Sandy gravel to 1.5cm, angular to subrounded i
. :0d ]
20_.: / CH - -
25 Z - ﬁ
- Z L Clay, plastic, olive gray ]
35— 4 -
O GW
T b O ( - Sandy gravel to 2cm, angular to rounded 1
T s - Sand, coarse with trace gravels to 1.5cm ]
40— — Sand, medium, poorly graded with trace gravels to 1.5cm —
- . . - -
1 @- g . . s E
_ EB2742 R ) | Sand, fine, poorly graded ]
45- A ]

JOB NUMBER: C05030
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JACOBS ENGINEERING GROUP, INC
CHICAGO ENVIRONMENTAL

BORING NUMBER __£8-2
DATE DRILLED __7/14/93 through 7/22/93

ORILL COMPANY _Exploration Technology Inc. CLIENT _US. EPA
ORILL METHOD __Dval Wall Reverse Circulation (6" 0D) PROJECT __Stoughton City Landfil
SURFACE ELEVATION __Feet MSLD GEOLOGIST __Jeff Bale and Sve Lorenz
. Q| wn
cl|l¥r|lgl3]|w
Zxlz| 2|5 58|g]|3 s
8 o z % e P T 3 DESCRIPTION AND REMARKS WELL DIAGRAM i
o~ |9 |1L2i1%|=
"l e a2« g 3 j
il
i o h
55‘ [— Silty sand, very fine, saturated .
T - Sand, fine, poorly graded, with gravel to 3.0cm 7
- - Trace limestone chips, producing significant water E
< - Upper weathered bedrock unit 4
70-—- Sand, coarse, poorly graded Va —
d N ) L. Sand, fine, poorly graded ]
iy 11 7
i I s | ]
75+ =k -
B | . Limestone bedrock, tan i
A [ I l | Producing significant water
- I L 4
@ T 1 ]
1 SLrEB2479 ]
80— [— Boring terminated at 79 Portland-bentonite —
. L. grout to surface .
-< - B

JOB NUMBER: C05030
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BORING NUMBER __MW-88 (E8-3)

JACOBS ENGINEERING GROUP, INC

OATE DRILLED

7/20/93 10 7/27/93

ORILL COMPANY _Exploration Technology Inc.

CLIENT _U.S. EPA

CHICAGO ENVIRONMENTAL

ORILL METHOD __Dval Nall Reverse Circulation (6” 0D) PROJECT _Stoughton City Landfill

SURFACE ELEVATION __848.28 Feet MSLD

GEOLOGIST __vJeff Bale and Sue Lorenz

WELL DIAGRAM

o™

Sand, fine/medium, poorly graded

SP

:\ Gravel to 3.0cm, well gr‘aded. very angular to well rounded

. Slw
N I R a
wl| @ [ pr}
Exle| 2|5 8]e)3
golz|le | €=l ]° OESCRIPTION AND REMARKS
=l B ft o o a =
» 2 | =] <
[2] o a. P 8
o ¥
1504
" Topsoil, dark brown, organic I
. L
o
. -§
5— Sand, fine with trace gravel, rounded a o
b
- - [
i Clayey sand, slightly plastic | §
7 - O
3
1 - @
10 - 5
i | Clay, light brown, plastic 1
- L— ' -
15— - ]
4 5 %
. A S
-
] S
- Same as above with trace gravel to icm, rounded Ve 8
— ©
20 _ Clayey sand, stightly plastic /— P
T w
- £
7 &-583 +21 P M:lay, light brown, plastic with sand, fine [ I
- - - A
B . L \\\ Gravel to 2cm, well graded, subangular - angular 2
] L =)
25 7 Silty/Sandy gravel to 1.0cm z
7] A% - O
e — Silty sand, medium, with fine sand :”
. - N
E Silty sand with gravel and trace clay
30‘ T3 ) Sandy gravel to .0cm, subangular
i Same as above to L.5cm with more sand [
T - " \\\ Sand, fine, poorly graded /-
- . . -
35._ﬂ —— Grave! to 3.0cm, welt graded, with coarse sand
— 0 GW F
"QC Silty sand, very fine with trace sand, coarse
) T |sP
B L -\ \ Sand, medium/fine, poorly graded
40_ ‘. ) Sandy gravel to 2.5cm, well graded,
& "o GW subangular to very rounded
Tstres3ta O¢ T

SP

Sand, medium, poorly graded

P |
-1

Portland-bentonite grout

'l

1 i 1 l

A

d

6° protective surface casing—f

JOB NUMBER: C05030
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BORING NUMBER _MW-88 (E8-3)

JACOBS ENGINEERING GROUP, INC

DATE DRILLED __7/20/93 T0O 7/27/93

ORILL COMPANY _Exploration Technology Inc.

CLIENT _U.S. EPA

CHICAGO ENVIRONMENTAL

DRILL METHOD __Dual Wall Reverse Circulation (6™ 00) PROJECT __Stoughton City Landfill

GEOLOGIST __veff Bale and Sue Lorenz

DESCRIPTION AND REMARKS

WELL DIAGRAM

Sandg, fine, poorly graded, wet

N\

Sand, fine, poorly graded, dry

Gravel to 2.5cm, well graded, producing significant water

Sand, fine, poorly graded, producing significant water

;
/

-
-
-

Sandy gravel to 2.0cm, well graded with some limestone chips

Sand, fine, poorly graded

Gravel to 3.0cm, well graded, with sand, limestone chips,
and trace clay

Gravel, well graded, with limestone chips and sand, fine,
Weathered Bedrock Unit

Limestone bedrock, tan

SURFACE ELEVATION __848.28 Feet NSLD
el ~18]¢@
z_|u|g|k|F 312
a® |5 o Qo a T | O
e~ |18l %2|5|ejx|=
il 15
- ". ’ - SP =3
: B
) | SP
7o G
50'j S T
" d GW
) >60.(
- : O
1 R
55“_ BN
60— B
7 SC I
- >OO( -
- A O -
65— O -
- O . -
E ’O( -
- O_ d L.
. aW
704 -0q ™" -
7 &-EBS 71 .4 I
- >Ooc L
- P =
i go'c 5
75— L[ ' LS
- [
J , i
- | -
i I
- -
80_: T : T ?
85 -
30 —

Boring terminated at 81'8"

2° Sch.40, flush~threaded 304 stl steel

ch. 40, 304 stl steel pre-pkd screen

{4;

o—1

le——— 20-30 coarse sand ———w}a—, >4« bentonite seal &——— Portland-bentonite grout
. 40-60 fine san

JOB NUMBER: C05030
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BORING NUMBER _NW-98 (EB-4)

JACOBS ENGINEERING GROUP, INC

OATE DRILLED __7/21/93 through 7/29/93

CHICAGO ENVIRONMENTAL

ORILL COMPANY _Exploration Technology Inc. CLIENT __U.S. EPA
DRILL METHOD __0val Wall Reverse Circulation (6" 0D) PROJECT __Stoughton City Landfil
SURFACE ELEVATION _848.88 Feet MSLD GEOLOGIST __Jeff Bale
x wl| ¢ E T § 2
c3lglal2|8]g]3 DESCRIPTION AND REMARKS WEL 7]
R E R I S = I L DIAGRAM
(=] nl = 2l & & g - .
o 4
55 Iil ]
: [ Topsoil, dark, organic with clay, low plasticity § § ¥ '1 :
1 N N g -
. g: Gravelly sand, well graded § § % .
o] W2 EINE i /] N X 8]
_ / B and, medium, poorly graded § § § i
T CH Gravelly/Sandy clay, medium plasticity /] \ \ § ]
- VN |
] / CL _\ Clay, light brown/gray, plastic /- § § % 4
10': // ™ Gravelly/Sandy clay, medium plasticity § § §—_
- @c RECOV .. . SP o Sand, medium, poorly graded § § o
7 . Oa( Sl Gravel to 1.5cm, well graded, subangular - § § h
15— /] ec Ly \ \ 7]
] "/ [~ Clayey gravel to 1.0cm, subangular < § % .
: /‘ SC Clayey sand, coarse, poorly graded g § §
4 S GW : . 7 & § §
] O( Gravel to 2.5cm, well graded with sand 8 \ \ 3 1
20 TSP 3 % § g 7
. L - 1 S 4
| ; | Sand, fine-medium, poorly graded, moist $ § § %
. — t N N &
25 i g SP | Sand, fine, poorly graded ’i_ § § g y
18l cealos > s N N &
] ’5 o_? GW | : § § T
] >',6? | Sandy gravel, well graded, producing water § § :
30 °.qd N N -
- Y N N ]
- l] SM Silly sand, very fine with trace sand, coarse and gravel § §
) o o [ 4 N N _
35— oq I \\\ \ .
- ol | VN |
N O - o - Sandy gravel, well graded, producing significant water \ \ h
4 O ( - \% § .
. 0. 4 L N N -
407 o | § § -
T @ 84142 C.q \ § -
] o N
4 5_' [ sp 1 &\ § 1

JOB NUMBER: C05030
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BORING NUMBER _MN-98 (£8-4)

DATE ORILLED

7/21/93 through 7/29/93

ORILL COMPANY _Exploration Technology Inc.

DRILL METHOD __0va! Wall Reverse Circulation (6“ 0D)

SURFACE ELEVATION __848.88 Feet MSLD

JACOBS ENGINEERING GROUP, INC

CHICAGO ENVIRONMENTAL

U.S. EPA

Stoughton City Landfill

GEOLOGIST _ve!f Bale

. . 8|l w
=_ |4 2|E|8|a]| i
o % s |212|%]|° DESCRIPTION AND REMARKS WELL DIAGRAM i
ST @l 3|28 | ]
6| i
5 3 N N -
] R E! N N ]
4 . 3 § § 4
B T - \ \ . .
i T § § 3]
50— S § § -
b N - Sand, very fine, poorly graded, wet with fines T § § 3 1
B B - < S E
.- S
4 S - b4 § § L 1
55— e — = § § E -
4 C = 3 \ \ 2 .
. - M \ \ & 4
< —— g: Same as above with trace gravel, well graded a %’ § § E
- L. | |
60— i i Same as above § § § _
] B E SN D ]
i L | Sand, fine, poorly graded, wet § ,§ ® i
. . Q L]
~ o - P4 :\‘ o e
- © X
65 o 3 :
i O C | Gravel, well graded, with sand, medium—-coarse g § _
- 9 % i
O] GP ] ] 1] _*_
E - Sp Gravel, poorly graded with sand, fine-coarse ) E
704 I ; T s vmestone fragments [ 3 1 -
] @-‘594 71 I Sand, medium-coarse with small limestone fragments, ’ § E * )
T T 1 [\ producing minor water ) = v®
. T - - N o g “© -
- T - 8 : :g B
75- ! 1J Limestone bedrock, tan, producing steady water Ut-» :E §<? N
T | i N — oo ]
- 1 - — v
i 1 i = 5]
4 T N = 8
80- =i LN =0
- - Boring terminated at 81 E
. s .
-t ol -
85 = _
q L -
- - -4
90 - ]

JOB NUMBER: C0S030
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JACOBS ENGINEERING GROUP, INC

BORING NUMBER _MN-9!
DATE DRILLED __8/5/933

ORILL COMPANY _Exploration Technology Inc.

CLIENT _U.S. EPA

CHICAGO ENVIRONMENTAL

PROJECT __Stoughton Cily Landfill

DRILL METHOD __8" 0D Hollow Stem Auger

SURFACE ELEVATION __849.18 Feet NSLD

GEOLOGIST ._veff Bale

. . 8lw
z_|4l2|E|5[5]2
al|S|laf@ &=} 0 DESCRIPTION AND REMARKS WELL DIAGRAM
w I Z=x|ZElal ] S
o < 2 =
T g 8 | m
h
: : Topsoil, dark, organic with clay, low plasticity % §
4 — N N
5 - ’ g: Gravelly snad, well graded /] N §
i // L Sand, medium, poorly graded f §
: CH \ Gravelly/Sandy clay, medium plasticily f - §
/] ¢t 8 §
10_: [\ Clay. light brown/gray. plastic @ §
b ? / SP Gravelly/Sandy clay, medium plasticity /] : §
- L. = [l
- 'a a Sand, medium, poorly graded : §
A @
15_ 0.4 i Gravel to 1.5cm, well graded, subanguiar 8 \“
) 2N £ \
i "/ Clayey gravel to .0cm, subangular I §
i a‘ zg Clayey sand, coarse, poorly graded /] § §
20'* >..O,( 5 Gravel to 2.5cm, well graded with sand Ve E §
: : . X . : Sand, fine-medium, poorly graded, moist .ﬁ §
i L &N
. | sP \
- o - Sand, fine, poorly graded $ %
25"‘ R — g §
i . d GW >
1 AT 2 BB
i ,'O'O | Sandy gravel, well graded, producing water é XA
30_ }O ' ( | s a® .Y,
- SM Silty sand, very fine with trace sand, coarse and gravel 2 -
.Oa GW /] s . .
1 O i 1t
b 0. 4 B § * i
35 byod $ =
- o L o . — -
- - of L ] T .
Re S =
n 0. ac [~ Sandy gravel, well graded, producing significant water ‘?L) . .
- N - .
40 poq =
] o4 [ =
- AN, =
] N A
45 SP -\ Sand, very fine, poorly graded, wet with fines /]
4 - Boring terminated at 44'6"
50 —

O R ——

6° protective surface casing

Portiand-bentonite grout

entonite seal

Al MR e

60 fine sand

40-

&~ 20-30 coarse sand ——»i«

L 'l 1 i I

JJllillll

l

1 i 1 I 1 1 1 1 l 1 1 'l 'l

1 1 L 'l l [ 1 { 1 l L q 1 1 l 'l L ]

l 'l L 1 '

JOB NUMBER: C05030
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BORING NUMBER _NN-95

JACOBS ENGINEERING GROUP, INC

CHICAGO ENVIRONMENTAL

DATE DRILLED __874/933

ORILL COMPANY _Exploration Technology Inc.

CLIENT __US. EPA

ORILL METHOD __8" 00 Hollow Stem Auger

PROJECT __Stoughtlon City Landfill

SURFACE ELEVATION __848.98 Feet NSLO

GEOLOGIST __Jeff Bale

. Siw
s|Elg|8|@
Esl2( 2518123
T HE AR DESCRIPTION AND REMARKS WELL DIAGRAM 1
o ) < o — o —
ola|= g8 'y
1150

Topsoil, dark, organic with clay, low plasticity

]

Gravelly snad, well graded

!
&

X
X

\/

@,
/)

Sand, medium, poorly graded

o,
)

R/

| 8* protective surtdce casing |

X
o

XX
X

5 cL

Gravelly/Sandy clay, medium plasticity

X
X

o
X

ore
ote

CH

@,
()

XX
XX

@,
@

CL

A Clay, light brown/gray, plastic
% B Gravelly/Sandy clay, medium plasticity
i

Pete e
etete

O
2%%
bentonite chips ——————»|
.

o
%

SP

Sand, medium, poorly graded

X
0%

o
X

2" Sch.40, flush—threaded 304 stl steel

XXX
0%’

GW

Re)
O .~ 0O

Gravel to 1.5cm, well graded, subangquiar

@,
()

)
X

"
[

=l
L ]
L

GC

h &WQ-S-lB - Clayey gravel to 1.0cm, subangular

(7]
o

LBIIN

Clayey sand, coarse, poorly graded

[2]
x

Gravel to 2.5cm, well graded with sand

40-60 fine san

[
(en
1
b0
Q.- D
w
0

Sand, fine-medium, poorly graded, moist

SpP

T . - Sand, fine, poorly graded

Gw

i i
Q.0 .
A0 A0 :
T

Sandy gravel, well graded, producing water

ke Sch. 40, 304 st steel pre-pkd screen »te
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ATTACHMENT B:- Groundwater Analytical Data



1D
VOLATILE ORGANIC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.

SIMW3B13
Lab Name: _Aquatec, Inc. Contract: 93000

Lab Code: AQUATX ~ Case No. _37550 SAS No. SDG No. _187510
Matrix: (soil/water) WATER | Lab Sample 1ID: 187511
Sample wt/vol: 5.0 (g/mL)_mL Lab File ID:

Level: (low/med) LOW Date Received: 06/25/93

Date Extracted:

Date Analyzed: 06/25/93
Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _ug/L Q
75-71-8----Dichlorodifluoromethane 0.5 u
75-69~4----Trichlorofluoromethane 0.5 U
109-99-9-~--Tetrahydrofuran 10.0 u

Percent Surrogate Recovery

Fluorobenzene 97%
1-Bromo-3-chloropropane .104%
1,4-Dichlorobutane 100%

[ 9%
.



iD
VOLATILE ORGANIC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.

SLMW3B41 '

Lab Name: _Aquatec, Inc. Contract: 93000

Lab Code: AQUAI Case No. _37550 SAS No. SDG No. _1875})0

l Matrix: (soil/water) WATER Lab Sample ID: 187510 |
Sample wt/vol: 5.0 (g/mL)_mL_ | Lab File ID:

l Level: (low/med) LOW Date Received: 06/25/93

Date Extracted:

' Date Analyzed: 06/25/93

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _ug/L o}
75-71-8--~--Dichlorodifluoromethane 0.5 U
75-69-4~----Trichlorofluoromethane 0.5 u
109-99-9~---Tetrahydrofuran 10.0 u

Percent Surrogate Recovery

Fluorobenzene 103%
1-Bromo-3-chloropropane 104%

' 1,4-Dichlorobutane 101%



iD
VOLATILE ORGANIC COMPOUNDS .
Modified EPA Method 601 EPA SAMPLE NO.
SIMW3B72
Lab Name: _Aquatec, Inc. Contract: 93000
Lab Code: AQUAT Case No. _37550 SAS No. SDG No. _187510
Matrix: (soil/water) WATER Lab Sample ID: 187512
Sample wt/vol: 5.0 (g/mL)_nL Lab File ID:
Level: (low/med) LOW_ ' Date Received: 06/25/93
Date Extracted:
Date Analyzed: 06/25/93
Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _ugq/L Q
75-71-8----Dichlorodifluoromethane 0.5 U
75-69-4--~-Trichlorofluoromethane 0.5 U
109-99~-9---Tetrahydrofuran 10.0 u

Percent Surrogate Recovery

Fluorobenzene 126%
1-Bromo-3~-chloropropane 92%
1,4-Dichlorobutane 85%



1D
VOLATILE ORGANIC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.

SLMW3B103

Lab Name: _Aguatec, Inc. Contract: 93000
Lab Code: __ _AQUAL = Case No. _37550 SAS No.

SDG No. _187510

Matrix: (soil/water) WATER - Lab Sample ID: 188035
Sample wt/vol: 5.0 _(g/mL)_mL Lab File ID: 01JUL931147.4
Level: (low/med) LOW Date Received: 07/01/93

Date Extracted:

Date Analyzed: ___07/01/93
Dilution Factor: ___ 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND  (ug/L or ug/Kg) _ug/L Q
i5-71-8----Dichlorodifluoromethane 0.5 U
75-69~4~----Trichlorofluoromethane 0.5 U
109-99~-9~---Tetrahydrofuran 10.0 11

Percent Surrogate Recovery

Fluorobenzene 23%
1-Bromo-3~chloropropane 13%
1,4-Dichlorobutane 21%




Percent Surrogate Recovery

Fluorobenzene 107%
1-Bromo-3-chloropropane 118%.
1,4-Dichlorobutane 109%

1D
VOLATILE ORGANIC COMPOUNDS '
Modified EPA Method 601 EPA SAMPLE NO.
SL-EB}12

Lab Name: _Aquatec, Inc. Contract: 93000
Lab Code: AQUATI Case No. _37550  SAS No. SDG No. _187510
Matrik: (soil/water) WATER Lab Sample ID:‘ 187531
Sample wt/vol: 5.0 (g/mL)_mnL Lab File ID:
Level: (low/med) LOW Date Received: 07/09/93

Date Extracted:

Date Analyzed: 07/09/93

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _ug/L Q
75-71-8----Dichlorodifluoromethane 0.5 u
75-69-4----Trichlorofluoromethane 0.5 U
109-99-9---Tetrahydrofuran 10.0 U



1D

VOLATILE ORGANICS COMPOUNDS
Modified EPA Method 601

EPA SAMPLE NO.

SLEB155
Lab Name: _Aquatec, Inc. Contract: 93000
Lab Code: AQUAT Case No. _37550 SAS No. SDG No. _187510
Matrix: (soil/wéter) WATER Lab Sample ID: 188789
Sample wt/vol: 5.0 (g/mL)_mL Lab File ID: 13JUL931415.4
Level: (low/med) LOW Date Received: _07/13/93
Date Extracted:
Date Analyzed: _07/13/93
Dilution Factor: 1.0
CONCENTRATION UNITS:

.CAS NO. COMPOUND. (ug/L or ug/Kg) _ug/L Q
75-71-8-—~~~ DPichlorodifluoromethane 0.5 U
75-69-4~==~~ Trichlorofluoromethane 0.5 U
109-99-0----Tetrahydrofuran 10.0 U

Percent surrogate Recovery

Fluorobenzene

1-Bromo-3~-chloropropane
1,4-Dichlorobutane

106%
118%
'102%



iD
VOLATILE ORGANIC COMPOUNDS -
_ Modified EPA Method 601 EPA SAMPLE NO.
SLEB172
Lab Name: _Acquatec, Inc. = Contract: 93000
Lab Code: ___ AQUAT Case No. _37550_ SAS No. SDG No. _187510
Matrix: (soil}water) WATER Lab Sample ID: 188974
Sample wt/vol: 5.0 (g/mL)_ml, Lab File ID: 14JUL931429.9
Level: (low/med) LOW Date Received: 07/14/93
Date Extracted:
Date Analyzed: o 5/9
Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _uq/L Q
75-71-8~---Dichlorodifluoromethane 0.%
75-69~4~----Trichlorofluoromethane 0.5 U
109-99~9-~-~-Tetrahydrofuran 10.0 U

Percent Surrogate Recovery

Fluorobenzene 102%
1-Bromo-3-chloropropane 95%

1,4-Dichlorobutane 94%

i
'
i
.
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l VOLATILE ORGI{}?IC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.
' SLEB212 ‘
Lab Name: _Aquatec, Inc. Contract: 93000
. Lab Code: AQUAT Case No. _37550 SAS No. SDG No. _189099
Matrix: (soil/water) WATER _ _ Lab Sample ID: 189099
l Sample wt/vol: _5.0_(g/mL)_mL Lab File ID: 16JUL931126.2
' Level: (low/med) 1.OW | Date Received: 07/15/93
Date Extracted:
l Date Analyzed: 07/16/93

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (uwg/L or ug/Kg) _ug/L Q
76=71=8~-~-~Dichlorodifluoromethane Q.5 u
75-69-4-=~==Trichlorofluoromethane 0.5 u
109=-99-9-~--Tetrahydrofuran 10.0 U

Percent Surrogate Recovery

Fluorobenzene 99%
1-Bromo~-3=chloropropane 106%
1,4=Dichlorobutane 104%

onceos




iD
VOLATILE ORGANIC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.

SL-EB2-42

Lab Name: _Aquatec, Inc. Contract: 93000

Lab Code: AQUAI Case No. _37550 SAS No. SDG No. 189099

Matrix: (soil/water) WATER Lab Sample ID: 189448

Sample wt/vol: 5.0 (g/mL)_mL Lab File ID: 20JUL931250,8

Level: (low/med) Low -Date Received: 07/20/93

Date Extracted:

Date Analyzed: 07/20/93

Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) _uq/L Q

75-71-8-~--Dichlorodifluoromethane
75-69-4----Trichlorofluoromethane
109-99-9-~--Tetrahydrofuran 1

ololo
ol [\
(=f (=] =

Percent Surrogate Recovery

Fluorobenzene 101%
1-Bromo-3-chloropropane 81%

1,4-Dichlorobutane 97%



1D
. VOLATILE ORGANIC COMPOUNDS
Modified EPA Method 601 EPA SAMPLE NO.
' ' SL~EB2-79
Lab Name: _Aquatec, Inc. Contract: 93000
' Lab Code: AQUAT Case No. 37550 SAS No. SDG No. 189099
Matrix: (soil/water) WATER Lab Sample ID: 189449
Sample wt/vol: 5.0 (g/mL)_mL _ : Lab File ID: 20JUL931250,9
Level: (low/med) LOW Date Received: 07/20/93
Date Extracted:
Date Analyzed: 07/20/93
Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) _ug/L Q
75-71-8----Dichlorodifluoromethane 0.5 U
75-69-4----Trichlorofluoromethane, 0.5 U
109-99-9---Tetrahydrofuran 10.0 u

A

Percent Surrogate Recbverx

Fluorobenzene 106%
1-Bromo-3-chloropropane 83%

1,4-Dichlorobutane 96%



' 1D

VOLATILE ORGANICS COMPOUNDS

' Modified EPA Method 601 EPA SAMPLE NO.
_ SLEB321
'ab Name: Aquatec, Inc. Contract: 93000
Lab Code: AQUAT Case No.: _37550 SAS No.: ______ SDG No.: 189099
.atrix: (soil/water) _WATER Lab Sample ID: 190354
!ample wt/vol: 5.0  (g/mL) _nL Lab File ID: 2 3 8
evel: (low/med) LowW Date Received: 07/27/93
Date Analyzed: 07/28/93
Dilution Factor: 1.0
: ' CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) __ug/L Q
75-71-8~==-—=~ Dichlorodifluoromethane 0.5 g
75-69-4=-===-=- Trichlorofluoromethane 0.5 4]
109-99-9~~==== Tetrahydrofuran : 10 U

Percent Surrogate Recovery

Fluorobenzene 104%
1-Bromo-3-chloropropane 106%
1,4-Dichlorobutane 102%



I' 1D

VOLATILE ORGANICS COMPOUNDS

l Modified EPA Method 601 4 EPA SAMPLE NO.
SLEB341
‘ab Name: __Aquateg¢, Inc. _ Contract: 93000
ab Codé: __AQUAY  cCase No.: _37550_ SAS No.: SDG No.: 189099
tatrix: (soil/water) _WATER Lab Sample ID: 190355
ample wt/vol: 5.0 (g/mL) _mL Lab File ID: 27JU1,931631,9
Level: (low/med) _LOW ~ Date Received: 07/27/93

Date Ahalyzed: 07/28/93

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uwa/L Q
75=71=-8=wwe=-=- Dichlorodifluoromethane 0.5 U
75-69-4~~—wo-u Trichlorofluoromethane 0.5 U
109-99-9=~—==~ Tetrahydrofuran 10 u

Percent Surrogate Recovery

Fluorobenzene 102%
1-Bromo-3-chloropropane 103%
1,4-Dichlorobutane 97%



l 1D

VOLATILE ORGANICS COMPOUNDS

l Modified EPA Method 601 EPA SAMPLE NO.
SLEB371
l,ab Name: ___Acquatec, Inec. _ Contract: 93000
b Code: AQUAT Case No.: _37550 SAS No.: SDG No.: 189099
ctrix: (soil/water) _WATER | Lab Sample ID: 190591
ample wt/vol: 5.0 (g/mL) _mL Lab File ID: 2 640,4
Level: (low/med) _LOW Date Received: 07/28/93

- Date Analyzed: 07/28/93

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND . (ug/L or ug/Kg) ug/L Q
75-71-8=~—ww=- Dichlorodifluoromethane 0.5 U
75-69=4~~—===~ Trichlorofluoromethane 0.5 U
109-99~9~==w=- Tetrahydrofuran 10 u

Percent Surrogate Recovery

Fluorobenzene 102%
1-Bromo~3-chloropropane 118%
1,4-Dichlorobutane 116%



l 1D

VOLATILE ORGANICS COMPOUNDS

- Modified EPA Method 601 EPA SAMPLE NO.
i
SLEB426

Lab Name: Aquatec, Inc. Contract: 93000

Lab Code: AQUAT Case No.: _37550 SAS No.: SDG No.: 189099
l{atrix: (soil/water) _WATER Lab Sample ID: 190761

Sample wt/vol: $.0 (g/mL) _mL_ Lab File ID: 29JU1,931455,4

evel: (low/med) _LOW _ Date Received: 07/29/93

Date Analyzed: 07/29/93

Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

75=71=-8=~=mw== Dichlorodifluoromethane 310 X
75-69=4=-=-n—~ Trichlorofluoromethane - 1.1
109-99=9~===== Tetrahydrofuran ; 31

Percent Surrogate Recovery

1-Bromo-3~-chloropropane 97%
1,4-Dichlorobutane 95%

000031

l Fluorobenzene 97%



l 1D

VOLATILE ORGANICS COMPOUNDS

' Modified EPA Method 601 EPA SAMPLE NO.
. SLEB426DL
lab Name: __Aquatec, Inc. _ Contract: 93000
Lab Code: __AQUAI = Case No.: _37550 SAS No.: ________ SDG No.: 189099
latrix: (soil/water) _WATER Lab Sample ID: 190761D1
ample wt/vol: 5.0 (g/mL) _mL Lab File ID: 22g§;23ggg;,g
!evel: (low/med) _LOW Date Received: 07/29/93

Date Analyzed: 07/30/93

Dilution Factor: 20.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) vqg/L Q

75-71-8=~~==== Dichlorodifluoromethane 240
75-69-4~==——~=- Trichlorofluoromethane 10
109-99-9-—w==- Tetrahydrofuran 200

cjia

Percent Surrogate Recovery

1-Bromo-3-chloropropane 112%
1,4-Dichlorobutane 109%

l Fluorobenzene 99%



i »

. VOLATILE ORGANICS COMPOUNDS
l ‘ . Modified EPA Method 601 EPA SAMPLE NO.

SLEB442
ab Name: Aquatec, Inc. Contract: 93000

Lab Code: AQUAT Case No.: _37550 SAS No.: SDG No.: 189099

'4atrix: (soil/water) _WATER Lab Sample ID: 190762

Sample wt/vol: 5.0 (g/mL) _mL Lab File ID:

29JU1931455,5
evel: (low/med) LOW Date Received: 07/29/93

Date Analyzed: 07/29/93

Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. . COMPOUND (ug/L or ug/Kg) ug/L Q

75=71-8=—=~=w= Dichlorodifluoromethane 180 X
75=69=4=~mmm—== Trichlorofluoromethane . 20 X
109-99-9==~=== Tetrahydrofuran 84

Percent Surrogate Recovery

1-Bromo-3~chloropropane 104%
1,4~-Dichlorobutane 100%

000057

l Fluorobenzene 101%



'l 1D

VOLATILE ORGANICS COMPOUNDS

Modified EPA Method 601 EPA SAMPLE NO.
i | ‘
SLEB442DL
b Name: Aquatec, Inc. Contract: 93000
Lab Code: AOUAT Case No.: _37550 SAS No.: SDG No.: 189099
liatrix: (soil/water) _WATER_ Lab Sample ID: 190762D1
ample wt/vol: 5.0 (g/mL) _mL_ Lab File ID: 29JUL932223,3
ievel: (low/med) _LOW_ Date Received: 07/29/93

Date Analyzed: 07/30/93

Dilution Factor: 10.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

75=71=8=~=—w=- Dichlorodifluoromethane 130
75-69=4=w———m—- Trichlorofluoromethane 13
109-99=9-====- Tetrahydrofuran ] 100

(=] =2 .=

Percent Surrogate Recovery

. Fluorobenzene 101%
' 1-Bromo-3-chloropropane 96%
' 1,4-Dichlorobutane 97%
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VOLATILE ORGANICS COMPOUNDS

' ’ Modified EPA Method 601 - EPA SAMPLE NO.
SLEB471
'ab Name: Aquatec, Inc. Contract: 93000
Lab Code: AQUAIX Case No.: _37550 SAS No.: _________ SDG No.: 189099
trix: (soil/water) _WATER . ' Lab Sample ID: _ 190763
mple wt/vol: 5.0 (g/mL) _mL_ Lab File ID: 29JUL931455,6
!:velz (low/med) _LOW Date Repeived: 07/29/93
l Date Analyzed: 02/29/93
Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) __ug/L Q
75=71=8======= Dichlorodifluoromethane 1.0
75-69-4~===-=-~ Trichlorofluoromethane 0.7
109-99=-9~~==== Tetrahydrofuran I 10 4]

Percent Surrogate Recovery

Fluorobenzene 100%
1-Bromo-3-chloropropane 102%

. 1,4-Dichlorobutane 97%



ATTACHMENT C: Stoughton POTW Acceptance
Criteria
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rounoepides  UTILITIES ELECTRIC » WATER - WASTEWATER

N
/'OUG“.\§ 211 WATER STREET « BOX 383 + STOUGHTON, WISCONSIN 53589-0383 « 608/873:

ROBERT P. KARDASZ, PE — Dirgttor of Public Works / Suparintendent ot Utilitias

BY FACSIMIL
June 9, 1993

Mr. Jeffrey Bale

Jacobs Engineering

111 N. Canal St., Suite 105
chicago, Il 60606

Deaxr Mr. Bale:

Pursuant te your June 9, 1993 request, I am providing the minimum
criteria required for the acceptance of liquids by the City of
Stoughton Wastewater Treatment Facility, Your acceptance of these
criteria would permit further negotiations to occur. :

If you have any questions on this matter, please contact nae.

-Sincerely,
CITY OF STOUGHTON

Rodd P )

Robert P. Karda#Z, P.E.
Superfund Program Director
cc: Mayor Helen J. Johnson

Michael D. Doran
Strand Assocs., Inc.

Rodney J. Scheel
Planning Director

encl.

RPK/kg



B.  HANDLING OF LIQUIDS '

' Liquids generated during decontamination, drilling and purging or dsvelopment of expleratory
borings and monitoring wells will be placed In tamporary storage or-site, and hauled off-site for
suitable disposal at the City of Stoughton POTW.

1)  Exploratery Boring Liquids
An estimate of the average dally. quantity of liquid during the axploratory boring work Is
as follows:

e Water Producad During Dilling Exploratory Borings

Based on a drilling rata of 1 f/min, and a watar production rate ¢f 50 gpm
(estimatas), about 75,000 gal of liquid would be. produced from six exploratory

040-520/3TOTNPLMDD: he/010292 2.7
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: borings (1,500  total) during drilling advance. Based on 20 field days, about
_ 4,000 gal/day of water would be produced.
| b. Exploratory Bering Purging Water

ttwy ? sve e wvew ewse o .

Based on an average of 500 galpurging, 75 purgings, and 20 feld days, purging
watsr volume Is astimated to be abeut 7,300 gal total or about 2,000 gal/day.

¢ Decontamination Water

Water generated from steam ¢leaning and decontamination Is estimated at about
a volume equal to 4 to 8 drums pet Boring, or about 2,000 gal for six exploratory

borings. Based on 20 field days for exploratory bering work, the volume would be
approximately 100 gal/day.

Considering ths above, the estimated quantity of liquid generated during the exploratory
boring construction Is about 6,000 gal/day, The dally volumne could be somewhat higher
or somewhat lower depending upon drilling production, characteristics of the formation,
etc. Liquid generation during monitoring well construction (foliows exploratory borings) in
unconselidated formations (shallow and deap wallg), would be lower then for the bering
‘ work, a3 purging and sampling with depth would not be anticipated, and since hollow stem

auger construction methods are anticipated, at least for the water table (shallow) wells.
Liquid generation dunng construction of tha bedrock walls would be slightly lowsr than for
{ the axploratory borings (no purge water) and is estimated to be about 4,000 gal/day.

Drilling and decontamination fliquids will be handled as specified in “2221. HANDLING OF
WASTES" as contained in the apacifications for the drilling contract (Contract 3-91). This
will entall discharge of "mud” fram tiie dnilling, purge water from sampling, and decon
water to a satfling basin. The settling baain will alloew for separation of cuttings from the
llquid. Liquid from the settiing basin will flow to a sump for pumping to a 6,000 gal tank
or tank trailer which will be located near the site gate. Liquids from the tank will be
transferred to a 1,500 gal to 2,500 gal wasts haul vehicle for dellvery to the Stoughton
POTW. Based on the above volumes, about 4 trips/day will be raquired for a 1,500 gai
vehicle. A private hauler (Honey YWagon, In¢.) has indicated that they are able to perform
this work. Tha POTW also has sultable equipment and manpower avallable. Hauling wiil
be performed by Honey Wagon and/or City of Staughton personnel. Transfer frem the
tank trailer to the hauling vehicle will be by submarsible ¢r (depanding on cqulpmnnt on
hauling vehicle) vacuum pump.

l,
|
)
|

l

(storage tank and haullng vehiclas) may be raquired, The City of Stoughton has made
arrangements with the City of Janesville to use Janesville's 12,000 gal transportable
"nurse® tank traller In the event that additional on-sits equallzatior/staraga would be
requirad. !f hauling capacity requirements excsed that avallable with Clty and Honey
Wagon equipment and personnel, the City will contract with additional waste hauling firns
for transport of liquids to the Staughton POTW.

040-528/8 TOTNPLMDD:hes010282 2-8
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At the end of each day, the system will be drained to protect from freezing (see Contract
3-81, Specification 2221.A.2.). Also, as spacified, the drillar Is responsible for providing
all pumps, piping, etc., necassary to accomplish liquid conveyance to the storage tank,
and for operation and maintenance of the liquid transfer system,

Basina and sumps as needed for liquid handfing will be previded utiizing Iivestock
tankage, and constructling an impervicus dasin for handling liquids. The livestock tankage
will be conventional tankage used in the agricultural industry, The impervious basin will
be = dug basin, sloped to one comer for sumping, lined with wsided jeint (2" overiap)
plastic ("Flexalon” by Geotaxtiles, Inc., or equal) sheeting, with shaeting ballasted and
coverad with sand/gravel as 8 membrane protecive measure, and with berming to
prevent surface water Inflow., This will ba of the same general design as the basin
previcusly constructed on the site for recelving dacon water.

Untll Shop Drawings are submitted by the Drilling Contracter, it is not known whether a
livesatock tank will ba used or a lined earthen basin for raceiving the alriwater/cuttings
mixturs from the drilling equipment, If & tank is used, R Wil be sized to allow settiement
of cutting materials as well as to accommodiate soms settiings storage, and will Include
baffling of the Inlet and overfiow areas, or othar pravisions as may be required to minimize
camryover of auttings materials to the downatream tankage which will house the pump for
transfar of the fiquids tn the on-site storage tank. A qulaacant setiling area having a
hydraulic retention me of approximately 10 minutes. would be providad with this
approach. Should a lined earthan basin ba employed, the surface arsa and depth would
be sufficient to provide settlings storage and adequate qulescant hydraulic retantion time
(approx, 10 min) for good settling. With the aarthan basin approach, it Is anticipated that
the bottom will ba sloped to one comer of the basin where a sump would be located for
purping liquid 1o the on-sita storage tank. Details of the final propesed Installation
(copies of approved Shop Drawings) will be provided o EPA and ONR when worked out
with the Drilling Contracter.

?) Groundwater Monitaring Well Purge Water

About 500 gal of purge and decontamination water will e generated In ona sampling
round from the groundwater monitoring wells (assumes four new in addition to the twelve
existing wells), This liquid will be containerized in DOT approved drums, clearly labeled,
temporarily storsd in the fsnced and locked on-site drum storage area, sampled
(composite) to verify acceptability at tha Clty of Stoughton POTW (ses Section 2.04 C,
balow), and hauled from the drum storage area to the POTW for disposal.

C.  ACCEPTANCE OF LIQUIDS BY THE POTW

The City has eomputsd limitstions for acceptance of the liquids at the Stoughlon POTW. These
limitations were based upon avallable criteria (i.e, in the documantation for “PRELIM"-the software
developed for EPA, issued DNR guidance on BETX, EPA "Quality Critaria for Water-1888", and
NR 105/NR 108 based computations for potential toxics). LimHatons were set for a list of
peliuiants of concem found In past groundwater sampling at the sits. Note that barreled liquid
wastes from previous Rl work at the site was accepted at the Stoughton POTW follewing analysis
which showed very low contaminant lavals,

O40-32&/8 TOTNPLMDD:he/0102¢2 2-8
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The DNR has drafted a WPDES Pamit for re~laauancs for the Stoughton POTW, which inciudes
proposed eMuant limitations for toxic substances based on NR 105 criteria, Final effiuent Imits
(effective 1/1/84) are proposed for oopper; zing; mercury; pemtachiorophenel; 1,2
diphenylhydrazine; hexachlorobenzene; benzo(a)pyrene; and total PAH. Tha proposed fimits for
coppar, zinc and mercury are basad on data which suggest that these substances may be
present at levels which justify a limit. The need for limits for the remaining substancas has not

yet been established (no data), and data. collectad during the first monitoring perod will be uzed
to detarmine If there Is a nead for a {imit:

in reviewing groundwater qualty date from tha previgus Ri work, and other available Information,
it was conciuded by the City that 1) mercury, 2inc and copper were not datected; 2) no values
for detected Inorganics exceeded amblent water quality (NR 105) criteria; 3) pentechloraphencl
was datectad In one of 38 samples, at a qualified value lsss than 1/10 of the proposed Umit; 4)
PAH compaunds ware net detected; 8) hexachlorobenzene was not datacted; 6) halomethanes
ware detected in some groundwater sarmiples above NR 1085 critaria, but at levels that would be
raducad below criteria based on tha dllution provided at the POTW headworks; 7) there are no

NR 105 eriteria for THF; and 8) no ather arganlc compounds were detected at levels of concam
ralative to NR 105 eriteria.

Umits for acceptance have been developed by the City for lesd, zine, mercury, nickel,
halomethane, banzane, and total BETX pased on a review of the previous Rl groundwater data
in conjunction with NR 105/NR 108 considerations. Thess limits are as follows:

- Total BETX ~30 mgiL
Benzene 10 mg/L
bis (2-ethylhaxyl) Phthslate _no limit
Halomethanes no fimit
Tetrahydrofuran : na limit
Pentachlorophenel 20 g/l
Benzoic Acid no limit

— Lead ~40 mg/L

~Maereury ~3 g/l

~ Nicke! ~125 mg/L

-2inc ~ 200 mg/L

Note: Wheara "no Imit" ia Indicated, thera is no rolevanf surface water standard
or/and computad limits are so high as to eliminate any grounds for concem.

Based on the above limits for acceptance, previous R data, and the favorable analysis of the
pravious bameled wasts, POTW accaptancs of the liquid waste is not anticlpated to be a concem.

To asspss acceptabliity of the liquid waste generated during drilling operations, the foliowing
procaduras have been daveloped by the City and will be followed:

1. Review 24 hr tumaround VOC/THF data from the axpleratory bering samples
(each set of data) for benzens, BETX, and halemethanes for acceptability relative
to the established limits. A weighted average for the cencentration of VOCs in the
holding tank will be computed for each day on the basis of estimated liquld volume

040-528/ETOTNPL/MDD:ha/010262 2-10
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generated (from on-gite tank measuremants) assoclated with each groundwater
sample trom the exploratéry borings.

2. Analyza nitial sample (day 1) collected from storage tank, and daily composite
samples (aqual blend of samples from waste haular tank), on a three times per
week basis &t DNR Cartified Wastewater Laboratory-(Strand or RMT depending
upon workload) for lead, zine, mercury and nicke! on a 48 hr tumaround basls; end
compare data relative ta established limits.

3 If data review (from above steps 1. and 2.) indicates that the running weekly

average of data is below estsbﬂshad limits, continue to accept fiquid wastes at the
POTW.

4, if the data review (from qbove steps 1. and 2.) Indicates that the running weekly
average of data for one or more parameters sxcoeds the established limits, coliect
samples of POTW effluent (three times per waek) for anslysls far the parametar(s)
of concern to allow an assessment as W0 whether or not NR 105/NR 108 based

plant efflusnt criteria are being met. Uss RMT lab for VOCs and Strand or RMT
for metals. Use 48 hr turnarcund timeframe,

5. If POTW affluent criteria are being met, continue sampling as for 1., 2. and 4.
above, and continue to accept liquid wasts,

8. If POTW effluent criterig are not being met, reject liquid waste and suspend

additional Ri werk untll response action (e.g. pretreatment of liquid waste) can be
put in placs.

Previous Rl groundwater dats and data from the analysis of previous liquid wastes from
site RI work, compared {o fevels iof accaptabllity at the POTW, make it very unlikely that
the liquid wastas from the Additional Rl Work will not be adsaptable at the Stoughton
POTW. In the unlikely event that the wastes would be unacceptable, howaver, ths

follewing gteps would be smploywd to minimize any delays In completing the additional
Rl work:

1. Work would ba suspended prior to the accumulation of & wasts voluma (apprax.

10,000 gal) of unaccaptable liquid that would not be feasibie to containecize (DOT
approved drums) and store on-site.

2. Unacceptable containerized liquid would be storad at the present fenced and

locked drum storage area (enlarged as may be needed to handla number of
drums),

3. Recugnizing that unaccaptable (at POTW) liquids would ba an indlcation of highly
contaminated groundwater, such that the boundary of the Impacted 2one has not
been defined by the boring location, step out to a greater distance from the site
and continue the sxploratory boring work.

040-62/STOTNPL/MDD ha0 10292 2-11
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4, Investigate on-site treatments that could be Quickly implemented, such as aeration
or chemical precipitation, to allow POTW aceeptance -of liquids and to allow the

Investigation to cantinue In the hghly contaminated zone so that data on
magnhtude/extent can be collactad.

040-926/STOTNPLUMDD:he/010252 2-12
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ATTACHMENT ﬁ:i‘.«Waste Water Analytical Data



§ INC.

RECEWVED
" B ,,H ’ i
LABORATORIES JUL 6- 1993
| JEG-CHicAgg
CLIENT: JACOBS ENGINEERING GROUP INC.
SAMPLE #: 1819-001 REPORT DATE: 07/01/93 .,
PROJECT #: 91518.00 COLLECTION DATE: 06/28/93+
WORK ORDER #: 1819 STATION ID: TANK TRUCK"é

WI DNR LAB ID: 113138520
INORGANIC ANALYSIS REPORT

PARAMETER RESULT UNITS
Lead, total 7.1 ug/L
Mercury, total . <0.20 _ ug/L
Nickel, total <40 ug/L
Zinc, total 40 ug/L
@m\mf\(\\-’v\l\& Conlati +lil93

Approval Signature

7141 Heartland Trail. P N Roav R97%. Madison. WT S3708-8973. Phone: (608) 831-4444



]

Ry /NC.

A SRR ©
LABORATORIES

CLIENT: JACOBS ENGINEERING GROUP INC.

SAMPLE #: 1819-001
PROJECT #: 91518.00
WORK ORDER #: 1819

PARAMETER RESULT UNITS
Dichlorodifluoromethane 2.0 ug/L
Chloromethane 2.0 ug/L
vinyl chloride 1.0 ug/L
Bromomethane 2.0 ug/L
Chloroethane 2.0 ug/L
Fluorotrichloromethane 2.0 ug/L
1,1-Dichloroethene <1.0 ug/L
Methylene chloride 1.0 ug/L
1,2-Dichloroethene, total 2.0 ug/L
1,1-Dichloroethane 1.0 ug/L
Chloroform 1.0 ug/L
1,1,1-Trichloroethane 2.0 ug/L
Carbon tetrachloride 1.0 ug/L
1,2-Dichloroethane 1.0 ug/L
~ Benzene 1.0 ug/L
Trichloroethene 2.0 ug/L
1,2-Dichloropropane <1.0 ug/L
Bromodichloromethane 1.0 ug/L
2-Chloroethylvinylether 5.0 ug/L
cis-1,3-Dichloropropene 2.0 ug/L
~Toluene 1.0 ug/L
trans-1,3-Dichloropropene 2.0 ug/L
1,1,2-Trichloroethane 1.0 ug/L
Tetrachloroethene <2.0 ug/L
Chlorodibromomethane 2.0 ug/L
Chlorobenzene 1.0 ug/L
«Ethylbenzene 1.0 ug/L
« Xylene, total 3.0 ug/L
Bromoform <2.0 ug/L
1,1,2,2-Tetrachloroethane 2.0 ug/L
1,3-Dichlorobenzene 1.0 ug/L

REPORT DATE: 07/02/93
COLLECTION DATE: 06/28/93
STATION ID: TANK TRUCK
SAMPLE COLLECTOR:

VOLATILE ORGANIC ANALYSIS REPORT
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LABORATORIES

CLIENT: JACOBS ENGINEERING GROUP INC.

SAMPLE #: 1819-001 REPORT DATE: 07/02/93
PROJECT #: 91518.00 COLLECTION DATE: 06/28/93
WORK ORDER #: 1819 STATION ID: TANK TRUCK

SAMPLE COLLECTOR:

VOLATILE ORGANIC ANALYSIS REPORT

PARAMETER RESULT UNITS
1,4-Dichlorobenzene 1.0 ug/L

1,2-Dichlorobenzene 1.0 ug/L

W s 2/2/5>

proval Signatpre

744 Heartland Trail, P.0. Box 8923, Madison, WI 53708-8923, Phone: (608) 831-4444



IEA

An Aquaron Company

S8AMPLE SUMMARY

CLIENT IEA
SAMPLE ID SAMPLE ID
BT1 931053001




IEA

~An Aquarion Company Client: METCALF & EDDY
IEA Job#: CH93053
Project #: 12E01800
ANALYTE LIST Matrix;: WATER
mg/L
ClientID BT1 PQL
31053

Analyte Lab ID 001
Lead — 7421 0.15 0.002
Nickel—- 6010 <0.03 0.03
Mercury — 7471 <0.0002 0.0002
Zinc — 6010 <0.02 0.02

PQL = Practical Quantitation Limit

Dates of Analyses
Lead 8/12/93
Nickel 8/17/93
Mercury 8/12/93
Zinc 8/17/93



GFAA Quality Control Data

Date 8/17/93 SAMPLES:
Analyst EQ 31010
Sample 31010 31053
WtNVol 100 mi 31032
Prp.Bat. 547
Units mg/L -
Element Matrix Spike Duplicate TCLP Blk
Org.Smp | Spk.Smp | Amt.Spkd %RBREC Int. Dup. %RPD  |N/A
Nickel <0.03 4.805 5.000 <0.03 <0.03 0.0
Zinc 0.028 4.802 5.000 0.028 0.028 0.0
Lead <0.05 4.801 5.000 <0.05 <0.05 0.0
Serial Dil Smp # ERR Post SpK. Sample #: : ERR|Prep Bk LCS
Sample Dilution RPD Org.Smp. | Amt.Spkd Result %REC Org Known %REC
<0.0002 N/A
Nikel <0.03 <0.18 0.0 <0.03 2.500 2.563 102.5 <0.03 4.920 - 5.000 884
Zing 0,099 0.109 9.6 0.099 2.324 89.0 <0.02 4.864 5.000 97.3
Lead <0.08 <0.23 0.0 <0.03 2.500 2.184 87.4 <0.05 4.909 5.000 882

I1E8 IEA
@il  An Aquarion Company



An Aquarion Company

IEA

GFAA Quality Control Data

Date 8/12/93 SAMPLES: ki
Analyst PN/DOC 31007
Sample 31007 31053 :
WitNVol 100 ml 31032
Prp.Bat. — s
Units mg/L f\!
Element | Matrix Spike Matrix Spike Duplicate TCHE,BI

Org.Smp | Spk.Smp | Amt.Spkd %REC Spk.Smp | Amt.Spkd %REC Int.Spk Dup.Spk %RPD Resuit
Mercury <0.0002 0.00239 0.00200 120 0.002386 0.00200 118 120 118 1.7 N/A
Serial Dil Smp # 'N/A PostSpK. N/A Sample #: ERR|Prep Bik LCS N/A

Sample Dilution RPD Org.Smp. | Amt.Spkd Result %BEC Org Known %REC
Mercury <0.0002

Gus GES OGNS OGNS GAF OGN OEN GER OGN0 - OED--NE

G N N e N e



IEA

An Aquarion Company Client: METCALF & EDDY

IEA Job#: CH931053

Project #: 12E01800

' PURGEABLE HALOCARBONS
SW-846 METHOD 8010/8020 COMPOUNDS Matrix: WATER
. (ugiL)
l Dilution Factor (DF) 1 1
l Method Blank| VS0812 -
METHOD PQL
ClientID{ BT1 BLANK
. 31053
Analyte Lab ID 001 VvS0812
Benzene U U 1.0
l: Ethylbenzene U U 1.0
~{iToluene U U 1.0
~ Xylenes U V) 10
l Bromodichloromethane U U 1.0
Bromoform U U 10
Bromomethane U Y] 1.0
Carbon Tetrachloride U V) 1.0
l Chlorobenzene U Y 1.0
Chloroethane U U 1.0
| 2—-Chloroethylvinyl ether U V) 1.0
' Chloroform U U 1.0
Chloromethane U y) 1.0
Dibromochloromethane V) U 1.0
. 1,2-Dichlorobenzene U U 1.0
1,3-Dichlorobenzene U U 1.0
1,4-Dichlorobenzene U V) 1.0
1,1-Dichloroethane U U 1.0
l 1,2—-Dichloroethane U U 1.0
1,1-Dichloroethene U U 1.0
1,2—-Dichloroethene (total} U U 1.0
' rLg—Dk:hloroprcpane U U 1.0
cis—1,3—Dichloropropene U U 1.0
trans—1,3—Dichloropropene U U 1.0
l Methylene Chloride U U 1.0
1,1,2,2—Tetrachloroethane U U.. 1.0
Tetrachloroethene Y] U 1.0
1,1,1-"Trichloroethane U U 10
llela— Trichloroethane ) Y) 1.0
Trichloroethene U Y) 10
Trichlorofluoromethane U V) 1.0
'anyl Chloride U U 10
Date Received 8/12/93 - .
Date Analyzed 8/12/93 | 8/12/93

QL - Pratical Quantitation Limit



l WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

PURGEABLE AROMATICS SW-846 METHOD 8021 COMPOUNDS

'EA REFERENCE NUMBER: 3102902

1

| SPIKE | SAMPLE | MsS I Ms 1 ac |
| ADDED { CONCENTRATION | CONCENTRATION| % fLIMITS |
| COMPOUND I (ug/L) | (ug/L) | (ug/L) | REC #| REC. |
uunn:nncn::z:uﬂcu:::an-u'nn-n--u-ln::::::nnnn::lnn:n-nau:nn..lucuuaﬁl:nnuaal
4 1,1-Dichloroethene ] 30 ( {1 | 31 ] 103 |75-125/|
*® Trichloroethene | 30 i <1 [ 30 | 100 |75-125]
Benzene | 30 | {1 ! 31 I 103 {(75-1251
Toluene | 30 ] <1 | 28 | 93 |75-125]
. Chlorobenzene | 30 { <1 ] 29 { 97 175-125}
1 ) | | { | | |
;-" .. | SPIKE ( MSD } MSD | | |
_'-' ' { ADDED | CONCENTRATION | E I % } QC LIMITS |
:»%®  COMPOUND | (ug/L) | (ug/L) | REC #| RPD #| RPD | REC. |
) l========================l========'=============|===n=n':::n::l::u:c:'::::::l
'1,1—Dichloroethene | 30 { 34 | 113 | 9 | 20 |75-125]
Trichloroethene ] 30 | 32 { 107 + 7 ] 20 [75-125]|
| Benzene | 30 | 33 | 110 | 7 | 20 175-1251
Toluene ] 30 | 30 } 100 | 7 | 20 (75-125}
Chlorobenzene { 30 ] 31 | 103 | 6 {f 20 }175-125]
| | ] | | | |
'column to be used to flag recovery and RPD values with an asterisk
G Values outside of QC limits
l.D: 0 out of 5 outside limits
iike Recovery: 0 out of 10 outside limits
CﬁMMENTS: PID CONCENTRATIONS USED
.CORRESPONDING SAMPLES:
9-1143



ATTACHMENT E: Grain Size Analytical Data



An Aquarion Company

ASE NARRA - CH

Grain size analysis was performed by IEA - Connecticut.



| IEA

An Aquarion Company

Sieve#

Greater than 3*
Between 3" and #4
Between #4 and #10
Between #10 and #40
Between #40 and #80
Between #80 and #200
Smaller than #200

Total

TABLE 1.0
30930-0869
IEA, INC.

ISCELLANEOQUS
SAMPLE IDENTIFICATION: MW7-S~10

Mass

{Grams)
0.00

2.08
283
23.87

52.87

% of Total
0.00

1.99
271
2283
50.56

16.64

5.28

100.01
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IEA |

An Agquarion Company

Sieve#

.Greater than 3*
Between 3" and #4
Between #4 and #10
Between #10 and #40
Between #40 and #80
Between #80 and #200
Smaller than #200

Total

TABLE 1.0
30930-0869
IEA, INC.
MISCELLANEOUS

SAMPLE IDENTIFICATION: MW9-S~16

Mass
(Grams) % of Total
0.00 0.00
22.78 19.43
11.24 9.58
35.80 30.53
36.82 31.40
8.46 ' 7.21
2.16 184
117.26 99.99




kN IEA o
An Aquarion Company

30930-0869
IEA, INC.
MISCELLANEOUS

SAMPLE IDENTIFICATION: MW7-|-s6

Sieve# & % _of Total
Greater than 3* 0.00 0.00
Between 3" and #4 36.65 30.49
Between #4 and #10 28.69 23.87
Between #10 and #40 18.93 15.75
Between #40 and #80 27.55 2292
Between #80 and #200 6.37 53
Smaller than #200 & 168
Total 120.21 100.01



