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INTRODUCTION

~ GENERAL

The City of Stoughton owns and oberated a2 landfill in the northeast corner of the
Ciiy. This landfill received solid wastes from the City's day to day operations
(demolition fill), from some of the commercial establishments in tﬁe City, mainly
in thg form of cardboard and papers, as well as from residents of the City, mainly
in the form of large items such as refrigerators. Some garbage and other organics
were also being disposed of in the landfill. The bulk of the solid waste generated

within the City was and still is collected -and disposed of by private firms.

During the past several years, the landfill came under criticism from the Depart-
ment of Naturq] Resources (DNR) for failure to maintain the landfill in conformance
with current regulations. The DNR indicated that much of the solid waste being
deposited in the landfill was not allowed under the City's landfill operating
license. Further, DNR indicated that the landfill site was not suitable for any °
of the wastes being deposited there except for demolition wastes “"without signif-
icant engineering modifications". The DNR asked that an abandonment plan be

prepared for the landfill.

COLLECTION AND DISPOSAL ALTERNATIVE REPORT

The City faced with the problem of what to do with their landfill, requested
Strand Associates, Inc. to prepare a report evaluating the alternatives the City
had which would comply with the DNR directive as well as evaluating the City's
future solid waste collection and disposal needs. This report entitled “Solid
Waste Collection and Disposal Alternatives for the City of Stoughton, Wisconsin®

was prepared for the City in March 1978.
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Conclusions and recommendations of this report were as follows:

1. The City of Stoughton is currently experiencing difficulties with their
landfill operation. Among these problems are failure to comply with Wiscon-
sin Administrative Code requirements concerning site operation, disposal of
unauthorized wastes in the landfill and depositing wastes beyond the limits
of the landfill site.

2. The DNR has requested that operations as a minimum be curtailed at this
site because the solid waste now entering the landfill has been shown in the
past to be detrimental to the environment when disposed of in similar geologic
settings.

3. The DNR has requested that an abandonment plant be prepared for the site
and that if a demolition site is desired for a confined area of the landfill
that plans be submitted.

4. The City has several options available to resolve the situation. Among
these are 1) continuing the status quo, 2) providing engineering modifica-
tions to the site to allow continued disposal operation and proving to
DNR that these modifications will prevent any environmental damage, 3)
abandoning the site completely and going entirely to a private firm for
collection and disposal, 4) abandoning the site, continuing present collec-
tion operations and opening a transfer station along with a small demolition
debris site to dispose of wastes currently going to the landfill and 5)
same as 4 except the Spring Road site would be open for demolition debris.

5. Yearly or total costs for these options are as follows:

a. Mainting status'quo: No cost is presented because the DNR would
probably force the City to pursue one of the following alternatives.

b. Providing engineering modifications: No cost has been developed \
because such modifications are not cost effective for this site.

c. Abandoning the site: A cost of $80,000 has been estimated for
abandoning the site.

d. Private collection and disposal: A cost of $135,000 per year is
- estimated if the City were to go to private collection and disposal.

e. Opening a transfer station in conjunction with present collection
and disposal operation: A cost of $109,900 is estimated for this
option. ,

f. Opening a transfer station in conjunction with the present collec-
tion and disposal operation except that the Spring Road site would
be used for demolition debris: The cost for this option would be
somewhat higher than the previous. As previously recommended, this
site should be held in abeyance.

6. Based upon the estimated costs, it is recommended that the City abandon
their present landfill except for a small demolition disposal site area.
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The City should then construct a transfer station to receive wastes presently
being disposed of in this landfill. Under this method, the City's operational
costs, based on waste volumes generated, are almost equal to the present
operational cost; the City is providing services that apparently some
businesses and residents desire; and the City is in a better position to
promote recycling of wastes should this prove to be more advantageous in the
future. '
7. Because of the large cost to abandon the landfill, it is recommended
that the proposed abandonment plan to be reviewed by DNR indicate that the
abandonment process occur over a several year period. In this manner, the
entire cost will not have to be born by the City at one time.
The City, after review of the report, resolved that the present landfill be
abandoned, that a demolition waste disposal site be started in the northwest
corner of the landfil]. and that a transfer station be constructed to accept all
other wastes presently being disposed of at the landfill. Further, the City
resolved that the City's contract with Valley Sanitation, a private solid waste
collection and disposal firm, be amended to include transportation and disposal

of the waste collected at the transfer station.
SCOPE

The purpose of this report is to present a plan for abandonment of the present
landfill with provisions for an ongoing demolition waste disposal site in the
northwest corner of the landfill under a modification of the City's current
landfill permit. Plans for construction and operation of a solid waste transfer
station have been completed and the transfer station is currently in operation.
Except for demolition wastes and earth, no materials are currently being deposited

in the landfill.
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PRESENT LANDFILL COHDITIONS

GENERAL
The City of Stoughton's landfill is located in Section 4, TSN, RI1lE, City of
Stoughton, Dane County, Wisconsin. The DNR issued the landfill license number

133. Drawing 40-920-5 enclosed, shows the present contours of the landfill.

PRESENT OPERATIONAL PROBLEMS

\

Over the past several years, the landfill has come under criticism from the DNR
for failure to comply with code requirements for landfill operations. In addition,
the regulations under which the landfill was initially licensed are no longer
valid and DNR has indicated that many of the wastes being deposited there may be

of detriment to the environment.

In a June 15, 1977 letter, after the annual re]i;ensing inspection, the DNR
indicated the following concerning landfill sité operation:

"On the day of the inspection, it appeared that the brush site had not been
covered since last fall. Generally, this site was a mess and the covering
requirement of six inches minimum of clean earth appeared not to have been
accomplished in quite some time. Many portions of the site were at final
grade and were in need of final abandonment. In order for final abandonment
to proceed in an orderly fashion, it will be my recommendation that the City
be required to submit an abandonment plan . . ."

Subsequentlto this letter, a meeting between representatives of the DNR and Strand
Associates, Inc. was held at the landfill site. As a result of this meeting in a
‘September 22, 1977 letter the DNR discussed the current site operation as well
future use of the site:
“The first concern of the Department is the state of the City of Stoughton's
present licensed disposal facility. On the September 19th meeting it was

noted that the waste disposed on Saturday was uncovered, that wood waste was
being deposited in a wetland and that areas apparently at grade are not
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being properly abandoned. It was also noted that an engineering plan
submitted January 1972 by Strand Associates for the licensed site has not
been followed.

The future development of the site as a landfill is severely handicapped by
the presence of a high ground water table and the permeable nature of the
subsoils (sand and gravel)." :

In a November 23, 1977 letter, the DNR was asked to clarify its position on
continued use of the landfill site. They responded as follows, in a November 28,
1977 letter:

®It is my opinion the site may be suitable for a demolition fill only. This
would include building rubble, street demolition and street construction
waste. However, no wood waste, household refuse or other waste types would
be allowed without significant engineering modifications, i.e. retarders,
clay liner, leachate collection systems.

The City's landfill site is not suitable for the waste presently being
accepted because of the high groundwater table and permeable nature of the
soils. Available research and past site investigations reveal that ground-
water and surface water is readily contaminated by wastes such as deposited
in the Stoughton landfill site in similar geologic settings.

Should the City wish to pursue licensing of the facility as a demoliton
site, revised plans must be submitted. The plans should include volume
estimations of wastes, source and volumes of cover material, existing and
final topography. The information should be considered as- preliminary
engineering and more information may be required after the initial submittal.

In addition, there are areas in need of abandonment. It will be required
that an abandonment plan, as required in the September 22 letter, be submitted
for the landfill site."
Additional comments concerning site operation received from DNR personnel during
subsequent contacts are as follows:

1. Unauthorized wastes are being disposed of at the site-namely refuse
such as cardboard, tin cans, boxes, etc.

2. Wastes are being disposed of in areas not licensed by the DNR. Wood
and large chunks of concrete rubble have encroached into the marsh north of
the active landfilling area.

3. The site is not being operated as a sanitary landfill. Six inches of
cover is not being provided nor is temporary site drainage.

4. The DNR has the option of seeking legal action to correct the above
operational problems.
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GEOLOGIC AND HYDROGEOLOGIC CONDITIONS

After the City adopted the recommendations of the collection and disposal
alternative report, Strand Associates, Inc. was requested to proceed with
preparation of the abandonment plan. The first step in preparation of the plan
was to conduct a topographical survay of the then existing site. See Drawing No.
40-920-3. A copy of this drawing was submitted to the DNR for preliminary review
with a request' for a ruling on whether of not soil boring information would be
required as part of the abandonment plan.

Based on their review of the Drawing the DNR indicated that soil borings would be
required to determine the location of existing groundwater as well as suitability
of the soil for use as cover material. Soils boring information would also be

required in the proposed demolition waste disposal area.

A soils engineering firm was hired to obtain soil borings and conduct the necessary
soi]s.analyses. The location of these borings is shown on Drawing 40-920-3. A'
copy of the soils engineering firm's analysis of the borings is included at the
end of this report. Sampling wells were constructed at‘each boring site. These
wells were requested by the DNR should they desire that the groundwater in the

landfill area be monitored.

A summary of this report is as follows:

Groundwater elevations are in the 840's and indicate an east to southeasterly flow.
Permeabilities of most of the soils are in the range of 10-4 to 10-8 cm/sec with
the exception of some sands in Boring 2 which are in the range of 10-1 cm/sec.
Soils in the landfill in general have the necessary characterisitics, sufficient

amount of fines, to serve as cover material as evidenced by the data obtained from
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Boring 2. The area of Borings 2, 3 and 4 proposed as the demolition fill disposal

site appears to have the necessary characteristics for a disposal site.

Groundwater elevations, besides being monitored at the time of well installation,
were monitored several times since to obtain additional information on the fluctu-

ation of the groundwater table.

The following table summarizes the elevation of the ground water at the landfill
for the dates indicated.

Groundwater Elevations -

Soil Boring April 22, 1978 October 16, 1979 April 12, 1980
1 845.C 848.0 849.6
2 842.5 848.1 848.4
3 844.1 - 847.3 847.3
4 844.0 Destroyed Destroyed
5 842.7 840.7 Destroyed
6 840.8 843.2 844.8

This information bears out DNR's prior concerns about the high groundwater tables

in the area of the landfill as indicated in their November 28, 1977 letter.

Water samples were also obtained from these wells for analysis of the groundwater
for certain parameters. These parameters were: Chemical Oxygen Demand (COD),
sulfate content (S04), Chlorine (C1), Iron (Fe), Conductivity and pH. Results
of these analyses are presented in the following table:

Groundwater Analyses

coD S04 a Fe Cond. pH
~ mg/L mg/L mg/L mg/L Umho-cm log
Soil Boring 10/79 4/80 10/79 4/80 10/79 4/80 10/79 4/80 10/79 4/80 10/79-4/80

74 35 b57.2 35.0 64 61 3.63 .33 695 800 7.30 7.35
« * * *® * * * * * * * o

410 *  13.2 = 29 - 3.25 * 650 *  7.30
94 228 22.6 8.0 S3 3.0 0.33 .13 530 565 7.75 7.55

DA PN

* Destroyed

y o

12 41 22.0 98.4 53 68 0.13 .57 470 1030 7.15 7.50
89 54 61.6 56.6 96 90 5.00 1.00 735 1040 7.05 7.30
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The analysis of the samples indicates some, but no significant pollution of the

groundwater in the immediate vicinity of the landfill.
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ABANDONMENT PLAN |

GENERAL

Because of the amount of work required to abandon the landfill and at the same
time institute a demolition debris waste disposal site, the abandonment plan has
been divided into phases. Considering the amount of work, the abandonment will

take place over a several year period.

Construction of the solid waste transfer station, the first phase, has already
been accomplished. Becaﬁse this transfer station is in operation, all wastes,
except for demolition debris and c]e;n fill, are not entering the landfill. This
provides for ordérly implementation of the remaining phases of the abandonment
‘ and eliminates previously expressed DNR concerns regarding the types of wastes
entering the landfill. Drawings 40-920-1 and 2 attached, detail the construction
of this station and are included for reference. The transfer station operation
incorporates a metal salvaging operation in one bay of the transfer station.
Future plans call for a wood recycling operation and a newspaper salvaging oper-

ation at the site.

PRELIMINARY WORK

The City of Stoughton in 1980 exchanged areas of land with Skaalen Sunset Home,
Inc., a nursing home. The City receiveq land areas immediately west of the
present landfill designated Area 3 on Drawing 40-920-4. Skaalen Sunset Home,
Inc. received land adjacent to their present building. This land area encom-
passed the City's existing access to the landfill. The exchange, brought about
to provide City access to the Yahara River, necessitated the construction of a

new access road to the landfill.

Also, past landfilling operations in the northeast corner of the landfill en-

croached on the transistion vegetation zone around the edge of the lowlands to
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the north and east of the landfill. This fill, shown on Drawing 40,920-4 as
Area 1, consisted of concrete and asphalt chunks, demolition debris, wood, and
earth. The amount of fill in this area was estimated at 5,500 CY. In accordance
with a previously issued DNR directive, this material was to be removed and

deposifed elsewhere on site.

To accomplish these two objectives, in September, 1980 the City let a contract
for construction of a new access road to the landfill and for removing the fill
encroaching on the lowlands area. The access road will serve as the future road
to the park, as well as access to the existing transfer station. The northern
edge of this access road is shown on Drawing 40-920-4. To construct the access
road, fill was required. This fill was obtained from the Area 3 shown on Drawing
40-920-4. The concrete, asphalt and debris of Area 1 was deposited in Area 2 of
the same Drawing. Material from Area 3 was then used to place approximately a

foot of cover over the Area 1 site.
ABANDONMENT

Present landfill site contours are shown on Drawing 40-920-5. The City plans to
use the site as a paerrecreational complex. Proposed final site contours for
the park are shown on Drawing 40-920-6. The City, through its Parks Department,
will be designing and locating the facilities for the park. The final site
contours have been established to provide space for the softball diamond complex

as well as observation and picnic areas north of the diamonds.

Because of the fill required for construction of the access road to the park,
among other fill requirements on site, the area designated Area 3 on Drawing
40-920-4 was used as a borrow area. The extent of this borrow area is shown on 

Drawing 40-920-5. The City proposes to use this area as a demolition debris
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disposal site for wastes from City construction operations. See "Disposal Site"
section following. A road will be located as shown through the park for access

to park facilities as well as this disposal site.

Cross sections taken through the site shown on Drawings 40-920-6 through 9 indicate
that additional fill material Qi]l be required to meet final contoﬁr elevations.
The amount of fill material required is estimated to be some 55,000 cubic yards,
of which approximate]} 12,000 cubic yards is topsoil for final cover. These
quantities do not include the disposal area discussed above. Cognizant of the
requirement for clean fill, the City has been stockpiling fill from past con-
struction projects at.the landfill site. Sinée the amount of materiél stockpiled
is not known, the City wiil be required during the summer of 1981 to level this
material off to final site grades less topsoil cover. A staked grid pattern of
the site using the noted cross section locations will be used to establish grade
elevations. The City, either through City forces or by contract, can then
spread the stockpiled materials. After leveling has been completed, the exact
amount of additional fill material reéuired can be determined and a contract be

let for providing this material along with final landscaping.

Because of the costs involved in the abandonment of the site and development of a
park, the Cjty has obtained a grant from the Department of Housing and Urban
Development. Funds from the grant are being distributed by HUD over a three
year period. The first year's delegation of funds resulted in the completion of
the preliminary work discussed above. Second year funds will allow for the
leveling of the fill material and determination of additional fill material
reduirements. Third year funds will provide for completion of the filling

operation, topsoiling and final landscaping.
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FINAL LANDSCAPING

The City proposes to use the landfiil as a City park. Softball diamonds will be
constructed in the area shown on Drawing 40-920-6 with picnic grounds and overlooks
in the elevated areas of the site. Parking lots and playground area would be
situated in the intervening areas. The City pafk planner is in the process of
preparing the location_of the various facilities in the park. The only items
with established locations at this time are the overlook areas and the ball
diamonds. Because of thé péoposed final use, it is important that sufficient
topsoiling and seeding be provided to allow for location of facilities as desiréd;
To this end, four to six inches of topsoil are planned for the entire site area.
Because of the active use to which the park will be exposed, a select grade of
grass seed wil]_be provided. The.following mixture, which is intended for athletic
uses, will be applied:

49% Kentucky 31 Fescue

25% Creeping Red Fescue

12% Kentucky Blue Grass

10% Annual Ryegrass
The remaining percentage consists of inert matter. The application rate for this
grass seed is four to six pounds per 1,000 square feet with fertilizer of 12-12-12

consistency applied at a rate of five pounds per 1,000 square feet. The site

will be mulched to hold the grass seed in place and to retain moisture.

MAINTENANCE CONCERNS

Because the City intends to use the landfill as a park, concern regarding long
term maintenance of the landfill should be mitigated. The City, in park main-

tenance operations, will fill settled areas if and as they occur.

Since the site will become an open area, this will mitigate any problems regarding
migration and escape of gases which may occur from decomposition of the wastes in

the fill.
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The site as is provides inadequate if any drainage for a vast majority of the
site; Implementation of the abandonment plan will promote drainage from the site
and thus decrease the amount of rainfall that can percolate into the landfill.
This will decrease the generation of leachate within the landfill and thus lessen

the potential for damage to the waters of the area.
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DEMOLITION DEBRIS DISPOSAL SITE
GENERAL

As mentioned, certain wastes which were previously being disposed of in the land-
fill are now being collected at the transfer station. Those wastes not being
collected consist only of demolition debris, earth ﬁixed with asphalt and concrete
chunks. The City wants to provide a demolition deb}is disposal site as part of
the abandonment process to fill the borrow area in the northwest corner of the

land fill. The proposed disposal site location is shown on Drawing 40-920-5.

GEOLOGIC AND HYDROGEOLOGIC CONDITIONS

Analyses of the soils in the proposed demolition debris area indicate these soils
have a high ameliorative capacity such that natural attenuation of the leachate
will occur. Since little if any attenaution of demolition debris is required,

the site should be suitable for landfilling.

Groundwater monitoring of the wells in the area indicate a high water elevation
of approximately 849.0. To maintain sufficient separation to groundwater, the

lowest elevation in the disposed area is proposed to be 854.0.

SITE PREPARATION

Since thensite has already been excavated, site preparation will consist of a few
minor site modifications. A fence should be placed around the upper levels of
the site to prevent someone from falling into the disposal area. Initially this
fence could be a snow fence. A more permanent fence could be placed depending on

the timing of the development of the rest of the park.

A permanent all weather road must be developed to the disposal site. The location

of the road is shown on Drawing 40-920-6. The road's location takes advantage of
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the fraveled way to past landfilling operations area. Initially this road will
consist of eight inches of crushed stone, gradation 2 of the Wisconsin Department
of Transportation specifications. As development of the park progresses, the

road can be surfaced with asphalt.

DISPOSAL OPERATION

Material disposed at the site will be limited to a ratio of twenty-five percent
demolition debris and seventy-five percent clean fill. No wood wastes will be
allowed. Disposal of debris in the site will occur from south to north to promotg
site drainage. Trucks entering the site will be directed to the back of the pit
before they dump their demolition debris. Once a month the area will be graded
and covered with six inches of cover material. To this end the City should segre-
gate out clean loads of earth that are to be disposed on site. These loads shéuld
be stockpiled in oﬁe area of the pit for use as cover material. This will elimi-
nate the need to haul in cover material. Slight amounts of makeup cover material

can be obtained by excavating into the east wall of the pit.

Depending on the City's desires to begin active park use, the City may or may not
want to continue demolition debris landfilling at this site for more than a few
years. Since there is only about 14,000 CY of space in the demolition debris
disposal site, site life is also limited unless the City restricts the site's
use. It is recommended that the landfill be used only by City forces as this
will increase site life and eliminate problems of illegal or unwarranted dumping
at the site. Based on the first year of operation, the City can then make some
Judgement as to whether they want to continue the disposal site operation as is
or close out the site as soon as possible. Depending on the timetable for imple-
mentation of the p&rk. the City can then begin application for a new demolition-
debris site on land owned by the City northeast of the City limits (the Spring
Road site).
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ABANDONMENT

Abandonment of the demolition debris disposal site would be a continuation of the
- abandonment plan. The fill area would be covered with two feet of clean earth
followed by four to six inches of topsoil to the final contours shéwn on Drawing
40-920-6. The site would then be seeded in accordance with the abandonment plan

‘with the area inccrporated into the City's park landscaping plans.
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HYDROGEOLOGIC INVESTIGATION
STOUGHTON LANDFILL ABANDONMENT
STOUGHTON, WISCONSIN

C 7788
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ENGINEERING INC

Consulting Engineers « Civil « Structural « Geotechnical « Materials Testing » Soil Borings « Surveying

1408 EMIL STREET, P.O. BOX 8538, MADISON, WIS. 53715 « TEL. (608) 257-4848

Strand Associates, Inc.
910 W. Wingra Dr.
Madison, WI 53715

Gentlemen:

E Re:

Pursuant to your authoriz

June 13, 1978
C 7788

Hydrogeologic Investigation
Stoughton Landfill Abandonment
Stoughton, Wisconsin

ation, we have conducted a hydrogeological

evaluation of the potential waste disposal site. We are transmitting herewith
three copies of our report, including Appendices and Boring Logs. Unless

directed otherwise, representative soil samples will be retained for a period
of 6 months and then discarded. -

The report summarizes our

investigation and findings and presents our

general opinions regarding site suitability for demolition waste disposal and
assesses landfill abandonment procedures. These opinions are based upon

hydrogeologic factors and do not consider social or economic factors, which may
affect site usage. We would be ple
of these recommendations and eventual site development.

If you have any questions

ased to assist you with the implementation

» we can meet to discuss these matters prior

to presentation of the data to the DNR.

RJR/dmt

Enclosures

Very
WARZY

truly yours,

NGINEERING INC.
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INTRODUCTION

The hydrogeologic investigation reported herein was authorized by
Strand Associates on May 31, 1978. The purpose of this investigation was to
provide a general delineation of site hydrogeology and evaluate the suitability

of this environment for development of a demolition waste disposal site.. An

evaluation of the on-site soils for use as cover over existing, municipal Tandfill

areas was also investigated, as requested.

INVESTIGATION

During the period of May 18 through 22, 1978, 6 standard penetration

* test borings were performed within the project area as directed. Drill holes

were extended in the range of 20' to 35' and were instrumented with 2" diameter
PVC observation wells to facilitate groundwater monitoring. The boring
locations were laid out by Strand Associates. Details of well construction
are included in the Appendix. |

Updn completion of the field investigation, repreéentativeisamples
of the insitu deposits were tested to determine their plasticity characteristics
and particle size distance. Thfs information was utilfzed to estimate subsoil
permeability. Grgin size curves appear on Drawing Noé. C 7788-A1 and A2. Other

test results appear on the respective logs of borings.
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PHYSICAL SETTING

The proposed site is located approximately one-half mile northwest
of the Stoughton City Limits. More specifically, the site lies withih the western
half of Section 4, Township 5 North, Range 11 East.

The southern ha]f of thé site has been used for municipai landfilling
and is now being considered for abandonment. The northwest corner of the site is
presently under consideration as a proposed demolition site.

Site excavations vary between 877 and 843 (USGS Datum), generally
dipping to the south, southeast.

SURFICIAL GEOLOGY

The proposed site is located within the Rock River Basin, an area
glaciated by the southwesterly advancing continental ice sheets during the
Pleistocene Epoch. Undifferentiated sandstone bedrock of Cambrian Age underlies
the glacial drift in this area and according to USGS sources is 100 to 200 feet
below existing ground surface. Bedrock dips gently east and southeast.

The unconsolidated sediment deposited directly by the ice is
generally poorly sorted and irregularly stratified glaciofluvié] till. Estimated
perheability of the silty sandy till underlying the site is in the range of
10-4 to 1076 cm./sec. and is dependent on the inclusion of fines. The lower
permeabilities would occur in deposits poésessing more than 20-30% silt and clay

sized particles.
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However, this glacial drift may be expected to exhibit irregular
permeabiHties due to the manner of depo;ition. For instance permeability of the
gravelly deposit at Boring No. 2 may exceed 10'] cm./sec.; whereas plastic clays

and organic clayey silts would be quite impervioué (i.e., k = 10°% to ]0'8

cm./sec.).
As such, these surficial deposits may exhibit anisotropic groundwatef flow such

that lateral permeabilities are greater than vertical permeabilities.

‘GROUNDWATER _
Groundﬁatgr elevations vary between 841 and 848 and indicate an east,
southeasterly flow towards the Yahara River, which is near Elevation 842.5. This

‘f]ow direction correlates with regional data.]

" CONCLUSIONS
In our opinion, the northwest portion of the site, in the area of
Borings 2, 3, and 4, can be developed with a 5' groundwater separation, since
little, if any, attenuation of demolition waste is required. However, where
fill is neceséary tb establish the desired separation, we would recommend

that a relatively impervious soil be ufiljzed.

]Cline, "Geology and Gfoundwater Resources of Dane County, Wisconsin," Geologic
Survey, Water Supply Paper 1779-U.

o o
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Due to the impervious soils encountered below the fill at Borings 1
and 6, significant base exfiltration (after final covering) is not expected
vertically. However, since the groundwater is near the fill/soil interface
in these areas, a slight increase in water levels may pose a leachate seepage
problem. Perimeter berms ﬁight be considered in this area to minimize the
potehtial Iatefal seepage into the adjacent marsh lands.

In the area of Boring Nos. 4 and‘5~an adequate groundwater separation
and soils of high ameleoriative capacity appear to exist such that natural
attenuation of exfiltrating leachate would occur. The continuity of these
conditions is, however, difficult to discern.

' In our opinion, the material in the northwest corner in the area
of Boring 2 exhibits required characteristics to serve as impervious cover

material for daily operations and final abandonment.

CLOSING REMARKS

We trust that this report and the information contained herein is
sufficient for your present requjrements. Please contact us, if you have any
questions or if we can be of additional service to you.

| Respectfu] ly submitted,
NGINEERING INQ,

bert obbin
Englnee g Geologist

Luce Q. 7/%5%

Bruce A, Weber dk“f-
Professional Engineer

RJR/BAW/dmt

= Y 4
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SUMMARY OF WELL INSTALLATION

STOUGHTON LANDFILL ABANDONMENT SITE

STOUGHTON, WISCONSIN

ELEVATION *

WELL NO. GROUND SURFACE TOP OF PVC TYPE BOTTOM OF

**

WELL CASING UNSLOTTED
| CASING
Wl 853.5 856.7 ** 16'10"
W2 864.5 867.5 *ox 30'0"
W3 850.5 853.5 e 13'6"
Wa 857.0 ‘ 860.0 * 15'0"
N 854.0 857.8 wr 16'3"
W6 850.5 853.5 * 15'0"

Approximate from Topographic Survey fufnished by Strand Associates Inc.

DEPTH BELOW GRADE
LENGTH OF BOTTOM

PVC WELL  OF HOLE

SCREEN
5" 21'10"
5' 350"
5 18's
5 - 20'0"
5" o2
5" 20'0"

2" Dia. PVC pipe with slotted PVC well screen; flint sand filter about screen with 1' Bentonite seal,

‘Bentonite-earth seal, and 5' Bentonite seal at surface.

| S— ——d

DEPTH TO
BOTTOM
OF SEAL -
16*
25'0"
10'0"
140"
16'0"
140"
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APPENDIX "A"

- Subsurface Investigation

GENERAL REMARKS | '-

- We have endeavored to evaluate subsurface conditions and physical
properties of the subsoil as revealed by the borings and laboratory testing.
A problem inherent in this evaluation is the variability in engineering
properties within soil strata involved, and specifically in any location
variation in the soil which is located between borings. Due to natural or
man-made causes, subsurface conditions may change with time.

Conclusions drawn and recommendations given in this report are for

'a specific proposed use of this site. They are our opinions and are based

upon conditions that existed at the boring locations and such parameters
as proposed site usage, soil loading, elevations, etc..

Since subsurface conditions depend on seasonal moisture variations,
frost action, construction methods, and the inherent natural variations,

_careful observations must be made during construction. These should be

brought to our attention as it may be necessary to modify the conclusions
and recommendations presented herein.
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APPEIIDIX "B"

FIELD METHODS -
for .
EXPLORATION AilD SAMPLING SOILS

A. Boring Procedures Between Samples

The bore hole is extended downward, between samples, by a con-
tinuous flight auger, driven and washed-out ca51ng, or rotary oor1ng with®
drilling mud or water.

B. Standard Penetration Test and Split-Barrel Sampling of Soils
(ASTM* Designation: D 1586) :

This method. consists of driving a 2" outside diameter split barrel
sampler us1ng a 140 pound weight falling freely through a distance of 30 inches.
The sampler is first seated 6" into the material to be sampled and then driven
12". The number of blows required to drive the sampler the final 12" is re-
corded on the log of borings and known as the Standard Penetration Resistance.
Recovered samples are first classified as to texture by the driller. Later,
in the laboratory the driller's classification is reviewed by a soils engineer
who examines each sample.

C. Thin-walled Tube Sampling of Soils (ASTM* Designation: D 1587)

This method consists of forcing a 2" or 3" outside diameter thin
wall tube by hydraulic or other means into soils, usually cohesive types. Rel-
atively undisturbed samples are recovered.

D. Soil Investigation and Sampling by Auger Borings (ASTHM* Designation: D 1452)

This method consists of augering a hole and removing representative
soil samples from the auger flight or bucket at 5'0" intervals or with each
change in the substrata. Relatively disturbed samples are obtained and its
use is therefore limited to situations where it is satisfactory to determwne
approximate subsurface profile.

E. Diamond Core Drilling for Site Investigation (ASTM* Designation: D 2]]3)

This method consists of advancing a hole in hard strata by rotating

" downward a single tube or double tube core barrel equipped with a cutting bit.

Diamond, tungsten carbide, or other cutting agents may be used for the bit. .
Wash water is used to remove the cuttings. Normally a 2" 0.D. by 1 3/8" I.D.
coring bit is used unless otherwise noted. The rock or hard material recovered
within the core barrel is examined in the field and laboratory. Cores are
stored in partitioned boxes and the length of recovered material is expressed as
a percentage of the actual distance penetrated.

*American Society for Testing and Materials, Philadelphia, Pennsylvania
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LOG OF TEST BORING

General Notes

N

Descriptive Soil Classification

GRAIN SIZE TERMINOLOGY

Soil Fraction Particla Sire U.S. Standard Sisve Size
Boulders ............... .. Larger than 127 ... .. SR SRR Larger than 12"
Cobbles ........oooviinens UL 5O, 3"t 12
Graval: Coarse ............. L S T S R P e K el
PO convvsmenaessivas ABamto ™ ... MRk

Sand: Coarze .............. 200 mmtodI8 am............ #10 to #4

Medium ... .......... 042 mmt0200 mm............ #40 tw #10

;1 RN —— 0074 mm 10042 mm............ #200 10 #40
) 1 RN 0005 mmta 0.0 mm. . .......... Smaller than #200
Clay convasmnans s vanivs Swmaller than 0.00S mm............ Smaller than #200

Plasticity characteristics differsntiate between silt and clay.

GENERAL TERMINOLOGY RELATIVE DENSITY

Physical Characteristics Term “N'" Value
Colar, maisturs, grain shapa, finensss, stc. Very Loase ............. 04
Major Constituents [0 410
Clay, silt, sand, grave! Madium Dense .......... 10-30
Structure Dense .......... vreeass 3050
Laminated, varved, tibrous, stratified, Very Dense ........... Over 50
cemented, fissured, etc.
Geologic Origin =
Glacial, alluvial, ealian, residual, etc.
RELATIVE PROPORTIONS CONSISTENCY
OF COHESIONLESS SOILS - i —
Praportional Dafining Range By Very Soft ........ 00 t0.25
Term Percentage of Weight SO ooy 0.25 t0 0.5
TR vopnmiomion o SRR 0%- 5% Medium . ......... 0501t 1.0
Little ..o i 5%-12% 11 1] SN 10 120
ROME ot RS R SRR 12%-35% Very Stiff ......... 2.0 w4l
[+ U S ) 35%-50% [T S . Over 4.0
ORGANIC CONTENT BY
COMBUSTION METHOD PLASTICITY
Sail Description Less on Ignition Term Plastic index
Non Organie . .....ooounnnnn Less than 4% None to Slight . .......... 04
Organic Sitt/Clay ..........c.onnn 4-12% SHIM cucnasinssiva s 67
* Sedimentary Peat ............... 12.50% - . Medium ...............0 822
Fibrous and Woady Peat . ... More than 50% High to Very High ..... Over 22

Tha penetratinn cesistance, N, is the summation of the number of blows required to effect two
successive 87 pentratians of the 2° split-barrel sampler. The sampler is driven with a 140 Ib. weight
falling 30" and is seated ta a deoth of 8" before commencing the standard penstration test.

y
S

.

Symbols

DRILLING AND SAMPLING
CS—Cantinuous Sampling

RC—Rock Coring: Size AW, BW, NW, 2" W

RQO—Rock Quality Designator
RB—Rock Bit
FT—Fish Tail
0C—Drove Casing
C—Casing: Size 2%2", NW, 4", HW
CW—Clear Water
DM—Drilling Mud
HSA—Hollow Stem Auger
FA—Flight Auger
HA—Hand Auger
COA—Clean-Qut Auger
§S-2" Diamater Split-Barre! Sample

2ST—2" Diameter Thin-Walled Tube Sample
3ST—3" Diameter Thin-Walled Tuba Sample

PT—13" Diameter Piston Tube Sample
AS—Auger Sample
WS—Wash Sample
PTS—Paat Sample
PS—Pitcher Sample
NR—No Recovery
$—Sounding
PMT—Borehole Pressuremater Test
VS—Vane Shear Test
WPT—Water Pressura Test

LABORATORY TESTS

Q.—Penetrometer Reading, tons /sq. ft.
g.—Uncanfined Strength, tons/sq. ft. -
W-—Maoisture Content, §

LL—Liquid Limit, %
PL~Plastic Limit, %
SL—Shrinkage Limit, %

Ll—Loss on Ignition, %

0—Dry Unit Weight, bs. /cu. ft.
pH—Measure of Sail Alkalinity or Acidity
FS—Fraa Swell, %

WATER LEVEL
MEASUREMENT

7 —Water Lavel at time shown
NW-—-No Water Encountered
WO—While Drilting
BCR—Before Casing Remaval
ACR—After Cazing Removal
CW—Caved and Wat
CM—Caved and Moist

Note: Water level measurements thawn on
the boring logs represent conditions at the
time indicated and may not reflect static
lavels, especially in cohesiva sails.

\

g

>
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UNIFIED SOIL CLASSIFICATION SYSTEM

® LABORATORYICLASSIFICATION:CRITERIA
-
i
Claan Gravels (Little or no hines)
¢ Do D
- GW Wellaraded gravels. qravelsand mix. GW ¢,= qreater than 4. C_ = between 1 ani 3
tures. httle or no tines B 0. XD.a
’ GP Hy. qraded: qeavels: qravel:sand i GP Not maating all gradation requirements tor GW
; tures. hitle ar no tinas 3 ¢
-
Graveis with Fines (Appreciable amount ot hines)
d GM  Atterderg imits below “A” Shied U Niod il B
. GM A Silty qravals, qravel-sand-silt mixtures line ar P1 lass than 4 Betwden: d. Avd. T Abe
; —— hargeriine casas requunng
- Atterberg limits above “A” use ot dual symbats
GC Ciavey gravels. gravel sana.clay mixtures GC line with P 1 greater than 7
~
| Claan Sands (Littia or no hinesy o 0w
.} SW C ™ queater than 6. C, Detwewn 1 and 3
Wall qraded sands, qravelly sands, little or e ¢ W Le b
SwW no hnes Y D D\ X0,
'T SP ::\g:y;lg;zmd s i S SP Not meating all gradation requiraments tor SW
Sands with Finas (Appreciable amount of hines)
d SM Atterterg limits below A’ Limuts plathiag in hatched
= SM G Silty sands. sand-silt mixtures ine or P1_less than 4 rone with Pl hetwean 4
¢ and 7 are borderhne cases
! % requinng use of dual sym
‘ Atterbarg imits above “A nols
- SC Ciayey sands. sand clay mixtures SC nne with P 1 greatet than ?

L .-J

R [)
Inorgamic silts and very hne sangs. rock

ML flour. suty or clayay hine sands or clayey
silts with shight plasticity
1]
: Inorganic clays of low to madium plasticy:
-4 CL ty. gravelly clays. sandy clays, silty clays.
{ean clays
J oL Organic silts and orqanic Silty clays of low
plasticity
"1
’ MH Inotganic  silts, micaceous of diatoma:
oo ceous hine sandy or silty souls, elastic silts
Y
@ CH norganic clays of high plasticity, tat clays
OH Organic clavs of medium to high plasticity,
- organic silts
1
PT Paat and other highly organic soils

Determine percentages of sand and qravel from grain swe cutve.
Depending on peccentage ol hines (fraction smalier than Na 200
sieve si2e) coarse qrained soils are classihied as tollows
Less than S per cent
More than 12 per cent
510 12 per cent

GW GP Sw . SP
GM. GC.SM SC
Rovderhine cases
requining dual symbaols

Plasticity Index

60 o '__ i)
7
e R £
50 : ik
H i o AT iy
l ' i | TH .
1 1 i 1 Ve
a0 + | . : el :
§ ! e ! 1
E=riaae
His g AT |
o == PUT ¢ S S | —I___J
ks s s v i VNNt Y M i e
= S i)~
Z el
2 ya {
A, ]
i CL I 21 __‘ o . T ! T
10 1 ] v p—— I
7 SSYwlaaolf- - —
———{ CL-ML =ML and OLp—= = -+- =—f———
R e e e e
0 1 |7 8 VL-_..__ 1
0 10 20 30 40 5 60 70 80 S0 100
Liquid Limat

For classification of hine-grained soils and hae frachan ot coarse:
Qrained sous.

Atterberg Limits plotting 1n hatched area are borderiine classiica:
tions requinng use ot dual symbols

Equation of Aline: P1=073 (LL - 20)
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ENGINEERING INC

LOG OF TEST BORING

Project

...........................................................
..........................................................................

..........................................................

1409 EMIL STREET + P.O. BOX 9538, MADISON, WIS. S3715 + TEL. (608) 257-a848

\

Boring No. ....... ] ...................
Surface Elevation ..853.5...
Job No. ............C.7788........
Sheet ........ ] ..... of ...... ] ........

b

/"  SAMPLE

VISUAL CLASSIFICATION

SOIL PROPERTIES \

_j‘ Recovery | Moisture and Remarks ” W w !l e "
No. [Type| ¢ | ¥ | N |Deptn
] =
45 - :
11581 X1 M 3F | FILL-Loose Brown-Black Silty Sand, Little
1 = Organic Matter, Some Wood, Paper and
(12 1SS | X| M| 9r ¢_|Refuse
3. - < 62,79
] 4 |ISS| X| W| 81
5 |ss| x| W|20F .|
3 e S
- |Medium Dense Gray-Brown Silty Fine to
_ - |Medium SAND, Occasional 2" Silt Seams (SM)
] 6 [ss| x| w| 8F |
& - |Stiff Brown, Silty CLAY with Occasional 1"
i - |Silty Fine Sand Seams (CL)
7 ISS| X| M[12} 2 :
; -~ |End Boring _
3 - |* Soft Black Organic Clayey SILT, Trace
- Fibrous Matter (OL)
] 25 |
30 Installed 25' of 2" Diameter PVC, Bottom
] E 5' Slotted, for use in Monitoring Water
- Level
3 o 1
l 35— 0" ¢ ‘\'b
e / /A
1 2 0
] e
— 40

WATER LEVEL OBSERVATIONS

GENERAL NOTES

While Drilling
] Upon Completion of Drilling
Time After Drilling

Depth to Water .
J ..erth to Cave In

7I 6II

% Hr.

5/22/78

gl sll

8l 8"

Crew Chief .. LSri$ombardief




LOG OF TEST BORING

S

Boring No. 2 ...................
Project ..... Stoughto“La"dﬁnAbando"ment Surface Elevation .. 864.5. ..
........................................ asvemnssnersnssrrsemssistes | HOIND cupennnons el G sseren
ENGINEERING INC Location ... Stoughton, Wisconsin Sheet ...... | o 1 j
1409 EMIL STREET *» P.O. BOX 9538, MADISON, WIS, 53715 » TEL. (608) 257-4848 9
” SAMPLE . SOIL PROPERTIES
: ( VISUAL CLASSIFICATION \
Recovery | Moisture
s v and Remarks | wlw!lel o
No. |type| ¢+ | + | N [Deptn
® n *
2 J o =
1551 X1 Mt 85 | oose Red-Brown Silty Fine SAND, Little
g - | Clay (SM)
ij2lss| x| Ml oF g
@ I
113 |SS X! MI15
J .
= Medium Dense Brown Fine to Coarse Silty
1 4 {SS | X| M145 —10— SAND, Some Fine Gravel, Little Clay (SM)
| = P
(|5 dss| x| ml2af |
18 -
® .
] 6 [SS| X| M|agF »_
4 — | Medium Dense Brown Fine to Coarse GRAVEL,
° — | Some Fine to Coarse Sand, Trace Silt (GW)
Plz_fss | x| wl36F 5
- :_ .)L \ I
i - Ve
= o= g“ '}‘X,’/O.
8 IS5 X1 WL18E 304 //':’y'
] -
9 |sS | X[ W|21F
- End Boring
. - .| * 8" Sandy TOPSOIL (OL)
| | Installed 38' of 2" Diameter PVC, Bottom
- — | 5' Slotted, for use in Monitoring Water
2 —40-{ Level
|
[ WATER LEVEL OBSERVATIONS GENERAL NOTES
| whnile Driling start 5/22/78omplete 5/22/7P
] Upon Completiqn of Drilling Crew Chief DB Ra&ombarme /
= Time After Drilling % _Hr. Drilling Method CS.0-10"5..
Depth to Water 24'2" RB.10-35'5.D0C 0-10' ..

J erth to Cave In
M




WARZYN

LOG OF TEST BORING
Project .....Staughton Landfill Abandonment.

..........................................................

¥ \ ) ]
LENGINEEQING INC
1409 EMIL STREET « P.O. BOX 9538, MADISON, WIS. S3715 « TEL. (608) 257-4848

~N

Boring No. ....... 3 ...................
Surface Elevation 8505
Job No. ....... C.7788.......
Sheet ... L........ of 1

, f SAMPLE

SOIL PROPERTIES

_ : VISUAL CLASSIFICATION
1 Recovery | Maisture and Remarks - . - :
No. {Type ‘ ‘ N |[Depth :
. -
1y lss| x| ml s Stiff Black'Silty Sandy CLAY (OL)
J' 2 Iss| x| wl19 -_5_ Medium Dense Brown Medium to Coarse SAND,
& - Occasional Gravel, Trace Silt (SP)
] 3 IS X & [Soft, Medium Brown Sandy CLAY, Trace Silt 16.55 21.26 14.61
- |and Gravel (CL)
4 SS X Wil2t 10
i Skl
- |Medium Dense Brown Fine to Medium SAND,
3 - | Some Coarse Gravel, Trace of Clay (SP)
il dss| x| Wl oF s
5 . :
J. —  |Medium Dense Brown Medium to Coarse SAND,
[ i 5 i P
e ss [ x [ wlnFy, Occasmr‘\a] Gravel, Trace Silt (SP)
| - = |End Boring
— | Installed 21'6" of 2" Diameter PVC,
.J 25-{Bottom 5' Slotted, for use in Monitoring
E Water Level
-
] -
iy [
5 P a,
- Y
l 35 7%
} l
" 40
J. WATER LEVEL OBSERVATIONS GENERAL NOTES
| while Drilling q'2" start/19/718omplete5/19/7§
I Upon Completion of Drilling Crew Chief LS Rig Bombard1 38
“ | Time After Drilling - 5/ 2.2./ 8 Drilling Method ..CS_0-10!3
Depth to Water 2'0 & S (S FA]O‘ZO' ..............

| erth to Cave In
<




) IL PROPERTIES
i ( SAMPEE VISUAL CLASSIFICATION 50 \
A Recovery | Moisture and Remarks " W wtoe o
No. [type| + | + | N |peptn | . :
y 2
1 ss| x| M| sF : ,
" — FILL-Loose Brown-Black Silty Sand,
g — " |Little Organic Matter, Some Wood, Paper
<42 1SS L XL MUIZE 5_]and Refuse
13 Iss| x| M| 6F
J _
-
-z 4 SS X M| 18 : 10—
w, i
215 1SS L XL W16 — 15— Medium Dense Brown Fine to Coarse SAND,
4 — | Some Gravel, Some Silt (SM) _
E 6 [SS| X| W|23F o
ilz Iss| x| w17k o
| — | End Boring
30— .
] - | Installed 23'0" of 2" Diameter PVC, Bottom
- |5' Slotted, for use in Monitoring Water
_ - |Level :
b— '4.0
! C_ 35 9" a5
- £
3 [
| >
) —
3 - 40
e WATER LEVEL OBSERVATIONS GENERAL NOTES
~ | While Driling 12 start5/22/18cmplete 5/22/7
l Upon Completion of Drilling Crew Chief LS. Rig Bombardi
“ | Time After Driting _%_Hr. 4 Hrs. Driling Method €S_0-10"3 .
@| Deoth to water 12'10" wes e FA 10-25' ...
J erth toCaveln __ o e e /

KENG!NEERING INC

LOG OF TEST BORING

............................................................

..........................................................................

Location ...Stoughton, Wisconsin ...

1409 EMIL STREET *» P.O. BOX 9538, MADISON, WIS, S3718 * TEL. (808) 257-4848

™

Boring No. ....... 4 ...................
Surface Elevation .. 857.0 .
JobNo. .....C.7788 .
Sheet ...... ) - Of susanuss s M-

VWA
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LOG OF TEST BORING )

Boring No. ....... 5 ...................
Project .....3%toughton Landfill Abandonment. | surface Elevation ..854.0...
T L P — U2 S I—— - -
ENGINEERING ING | Location .. Stoughton, Wisconsin e | Sheet L dof . ]J
1409 EMIL STREET + P.O. BOX 9538, MADISON, WIS. 83715 « TEL. (608) 257-4848

(  SAMPLE SOIL PROPERTIES

_Recovery | Moisture

No. |Type ‘ ‘ N |Depth
1 M

VISUAL CLASSIFICATION
and Remarks w| wlw!le!l o

2 Iss| x| w| 6 FILL-Loose Brown-Black Silty Sand, Little

Organic Matter, Some Wood, Paper and

2 ' ss | = | w| oF | Refuse
| 4 SS X1 WhQ/

5 |SS| X| W[ 15 10—

6 |SS| X| W[ 9 154

Medium Dense Brown Silty Fine to Coarse
SAND and GRAVEL (SM)

=4
I

g
w

End Boring

Installed 22'0" of 2" Diameter PVC, Bottom

30-{5' Slotted, for use in Monitoring Water

II IIIT1I l[ IT]III Il ITITII II I1]]Il ll Il1lll ll ]I]lll II I FT T Il ' ]l I

Level
9
&
35 %
b 40-.‘
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Driliing Start 5/] g_/.?éomplete 5/] 8/7
Upon Completion of Drilling Crew Chief LS R:&Q'!!béréle
Time After Driling _____ _4 Days Drilling Method €S 0-10'3
Depth to Water 13 FA]O‘ZO.’NBZO“ZS' ......

Depth to Cave In }

w7

3



1 : VISUAL CLASSIFICATION
i Recovery | Maisture and Remarks i n i | i
No. [Type ‘ ‘ N |[Depth ~
o *®
IF =
1 1851 X1 MLI0F ;
~ — FILL-Loose Brown-Black Silty Sand, Little
; - Organic Matter, Some Wood, Paper and
"3 Iss | x| wl 6F -
4 _ — Soft Black Organic Silty CLAY, Little Fine
a Iss| x1 ul & :-m_ Sand, Trace Fibrous Matter (OH) 38.31 66.8123.1p
S 5 :.'_
] : - | Soft Gray Clayey SILT, Trace Sand,
6 [SS| X| W! 1F {5 {0ccasional Thin Sand Seams (ML)
v -
Sl dss I x| wl 1F,
; - "Tend Boring
St - ; ‘
- - |* Stiff Black Sandy SILT, Trace of Clay(OL)
j :-_25...
i Installed 23'0" of 2" Diameter PVC, Bottom
. ~ |5' Slotted, for use in Monitoring Water
L w Level
-
el 30
s :_ 04-
. — 4
: I Q/) %‘
Sl o
:] i
g 40
r WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling 6.4 start5/18/1&omplete5/18/78
1 Upon Completion of Drilling Crew Chief LS_ri§ombardief
= Time After Drilling % Hr. 5/22/78 Drilling Method CSO-}ﬁ';
Depth to Water £'4" 9'2" e FA10-20"

ENGINEERING INC

LOG OF TEST BORING

Project .....Stoughton. Landfil). Abhandonment.

1409 EMIL STREET *» P.O. BOX 9538, MADISON, WIS, 53715 « TEL. (808) 257-4848

\

Boring No. ......] 6 ..................
Surface Elevation ..850.5...
Job No. ...........C.7788.. ...
Sheet ...... ] ....... of ] ..........

((  SAMPLE

SOIL PROPERTIES \

erth to Cave In
-




- Ced —_— by bt e | — | SV, S . S | SRR S S— emasnd
g U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
- o3 21 1 % % Ve 4 20 30 40 SO 80100 200 4
\ X % l' i Ll T T T \N‘/ < s "[ 2 T » l A i 1 '
~ H LN : :
4', s ‘ T ~. PLY ‘
: AXY ) :
\ 90 10
N | | R |
i N \,
s @0 : i & 20
a ' N L
9 : N Ne
= = 70 Kol 10
X 3 :
(i < 60 \ \‘"\ [ Tfe % w0 3
Y ™ -8
” : \\ i T o
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